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INTRODUCTON

The relationships of Ihoenicococeus marlafty Cockerell, one of the
two best-known scale-insect pests of the date palm, have been
obscure. None of its relatives had been definitely determined, and
Tittle could be said beyond the fact that it did not belong within any
one of a number of recognized groups. With the object of possibly
discovering definite relatives of this inscet, the writer undertook the
study of a wide variety of materisl. Eleven species were found that
gave strong evidence of being related to it, and they are of further
interest because, so far as is known, they oceur only on species of
palms or of the genus Pandsnus, which is considered by plent mor-
phologists to be of the primitive stock from which palms sarose.

t The wriler wishes to thank Q. F. Ferrls, of Stanford University, In whoss laboratery thls work wos
domne, for his constant interast and maey helpful comminents, as well os for the privilegs of usiog bis laboratory
and material and the facilities of the Stanfurd collection of Coccidoe, He gratefully sckoowiedges his
indebtedness to E. B, Qreen, of Camberloy, Surrey, Epgland, who sent him muach valusble material.
Ee Ir aiso indebted for & number of nseful speeies to E. Q. Essig, of the Universily of California, to F, M,
Ehrhorp ang L. A, Whitney, both of Donpiniu, to W J, Hell, forineriy Government ontomelogist ol Egypt,
and to Frederick Laing, of the Tiritish Mussum. In addition. valunble materis) was avallabla from the

U.8. WNniional Museum colloction of Corcldae, IR. E, Snodgrass, of the Dureau of Entomelegy, kindly
respended to B request fur Bifs apinfen on body sepmentation.

18034—84——1
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None of the 11 apparent relatives of Phoenicococcus marlaits is
known to cccur in this country, but since they are widely seattered.
through the tropical and subtropical belts of the world and are
subject to a considerable variety of climatic conditions, it seems
likely that one or more of them might be able to establish themselves
as pests either of the date palm or of some of the other palms so
freely utilized as ornamentals in the United States.

These 11 species, with Phoenicococeus marlatti, form a group that
apparently can be segregated from all other coccids. By way of
acknowledging the distinetiveness of this group of species, and
incidentally for convenicence in referring to them, the tribe Phoenico-
coceini is erected for the reception of the genera in which the members.
of the group are scparated. This new tribal name is based on the
first (as far as known) species described, Phoenicococcus marlatti
Cockerell, and is of further intercst in. that its basic meaning, “of the
palm”, refers niccly fo these insects which, as has been mentioned,
are restricted to palms or palmlike plants,

In the course of this investigation some other coceids were ohserved
that hed a nomber of structursl features very similar to the corre-
sponding parts of members of the Pheenicococeini.  In fact, a few of
these forms seemed to possess mo characteristics fundamentally ab
wide variance with those present within this tribe. Turthermore,
some diaspine species, in their xeneral characteristics, are so strikingly
like the Phoenicococcini that they are considered as definitely allied
to the latter. It is therefore proposed tentatively to place the
Phoenicococeini within the diaspine assemblage. I the coceids:
are considered as a superfamily—a recent way of regarding them—
then the diaspines will have to he raised to family ranik; and to
maintain a proper balanee in this scheme of classification, the new
subfamily Phoenicoccoceinge within the family Diaspidae must be
erected to receive the tiibe.

The sbove-mentioned considerations secmed to justify making &
detailed study of the external anatomy of Phoenicococcus marlatii and
its 11 apparent relatives, and figuring and discussing those parts of
some other coccids that appeared to throw light on their relationships:
to the Pheenicococeini,

ILLUSTRATIONS

Except in the case of Phoenicococcus marlatti, this study was made
from dried specimens, all (including P. marletts) prepared and
mounted on slides, and for the most port in a rather flattened condi--
tion; also, In the preparation of most of the material it proved well
nigh impossible to prevent a certain amount of wrinkling or other
distortion. However, In many cases a satisfactory quantity of mate-.
rial was available from which to make comparisons and gain an idea
of the actual condition of the parts. Tt should be borne in mind that
some variation in size, form, position, or occurrence almost always.
exists in & structure, especially in one newly appearing or in process
of disappearing. Nevertheless, it is believed that the detertmination
of the typical situation as regards the various parts was in the main
approximately accomplished. As far as possible, all figures were
drawn from what were considered to be typical specimens, but no
assurance is implied that the parts have been represented precisely:
true to the actualities,
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Unless otherwise specified, all the divided drawings showing a
complete half of the dorsal and ventral surfaces were made from
young individuals. All structures within the limits of each individual
drawing and all detached representations of corresponding structures
In the same group of drawings were drawn to the same scale. For
data on measurements and examples of variations ocewmring in struc-
tures, the reader is referred to the scctions on comparative mor-
phology and classification,

Within the limits of each figure all structures, except insignificant
dermal markings and parts of the head-skeleton assemblage and
rostrum, are either indicated, usually by a full representation, or dis-
cussed in the text. The head-skeleton assemblage and rostrum sre
figured rather incompletely in most instances and are left largely
undiscussed, since they appear to be of the same general character in
all species and give no ovidence of heing appreeinbly different from
the corresponding parts treated in detail in another paper.t The
designation and labeling of the parts in the separate drawing of a
section of the head skeleton (fig. 12, @) is according to the system
used in this other paper.

For the type specics, Phoenicococeus marlatti and Palmaricoccus
attaleae, {ull figures, showing a complete half of the dors) and ven-
tral surfaces, have heen drawn of all post-embryonic stages cxeept
the prepupa of the latter, and, for the type species of the remaining
genera of this group of apparent relatives of 2. marlatti, of al leass
the first stage and the second and adult female stages. 16 is helieved
that the character of the structures of the sftages omitted can be
learned from the text and from sn exmwmination of corresponding
figured parts of other species. The drawings for other coccids ave
fimited largely to such parts as show comparisons ol interest and
possible significance between these coccids and those of the Phoeni-
cococeini,

The segimentation of the body is based on an interpretation b
R. E. Snodgrass, of the Bureau of Entomology, who gave as his
opinion, after examining the adult male of Phoenicococous marlatls,
that the spiracles are borne by the anterior sections, and the legs
by the posterior sections, of fhe thoracic segments ; nlso that the
metathoracic legs are so situated as fo have crowded out in this
region the first abdominal segment. Frequenily two or more sec-
tions of the thorax are apparently fused or only partially indicated
by sutures. Only one metathoracic segment is ever indicated on
the dovsum, and it appears to be o continuation of the anterior
section of the metatherax occurring on the venter; but it is con-
sidered here simply as the entire metathorax on this surface; also
it was impossible to determine where the first abdominal segiment
ands and the posterior section of the metathorsx begins, For con-
venience only the lateral margin is taken as the dividing line between
different segments of the dorsum and the venter, Thus, two pairs
of setae occurring fairly close together slong the margin, one ap-
parently just on the dorsal surface, the other just on the ventral
surface, are considered as belonging fo the segment or segments
indicated by their locations. Difficulty is {requently encouniered
in determining the marginal line by which to separate the dorsum
from the venter,

_
? STICKNBY, I, §. THE EXTERNAL ANATOMY OF THE PARLATORIA NATE SCALE, PARLATORIA BLANCHARDI
TARG.-TOZZ., WiTH STUDIES OF TUE HEAD BEELETON AND ASSOCIATED PALTA, Jn prepartion,
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In order to make the body oucline symmetrical, marginel strue-
tures, such as eyes, basal antennal segments, and bulges in the
body derm, have been duplicated on both sides of divided drawings,
but in no case have pores or srtae been duplicated. The solid
lines indicating the spiracular sclerites have been so drawn as to
reveal their characteristics, though these sclerites, except when
invaginated, are considered to be always just beneath the surface.

Many of the parts have been labeled, mainly to indicate apparent
homologies through the various stages. The setae especially have
been designated according to_certain groupings. While no certainty

is 1mphcd that the leLbehng always conforms strictly to the facts con-
cerning homologies, it at least calls attention to the presence of the
parts mnvolved.

ABBREVIATIONS AND SYMBOLS USED ON ILLUSTRATIONS

a, b, ¢ d, e f, g, L, ¢ homologous sctae on
osterior segment

1aE—9ab, first  to
segments

Saba, Jabe, eighth or ninth abdominal
segment of adult mnale

ai, apparent invagination

ol, alimentary tube

ames, anterior seetion of mesothorax

amel, anterior scotion of metathorax

an, anftenna

arp, anal-ring pore

ars, anal-ring seta

as, anus

av, anal valve

3b, third bar

ba, basal segment of anfenna

bb, basal har

beciad, boundary
instar

bp, boundary of pocket

bpt, base of salivary plunger

bpen, base of penis

brs, hasal rostrel seta

brt, brush of tracheoles

bs, basal sclerife

bu, bulla

bw, body wall

bw3d, body wall of third instar

bwd, body wall of fourth instar {aduif
femszle)

ea, clear aresa

cam, clear area of metathorax

cdp, candodorsal pore

¢h, sclerotic ares of head

¢ha, channcl

cle, claw

cm, connoecting membrane with
veloping subsequent insfar

¢n, condyle

¢, COXL

cp, caudal projection

crit, crumens (pouch to accomunodate
rostralis)

cst, clear spot of trochanfer {prohably
BENYCTY)

de, dark area, probably vestigial pores

db, distal bar

ninfh ahdominal

clear area of third

de-

dba, dorsal band

df, diffcrentiated arvca

dms, dorsomarginal seta

drs, distorostral sefa

s, distal sclerite

dap, dorsosubmarginal porn

e, eye

¢o, external opening

eps, empty pore spot

Jfe, femur

/s, frontal seta

gsh, genital sheath

hs, head skeleton

ing, invagination
mentary tube

in%ab, mouth of invagination of ninth
abdominal segment

inf, interscgmental furen

inr, invegination of rostrum, or rostral
slit

tng, invaginated seta

#t, inner thickening of seventh
dominal segment

fa, line of apposition of dorsal and
ventral surfaces

id, ledge of seventh abdominal segment

fe, leg

imes, lateromesal seta

ip, large pore

ma, body ranrgin

map, marginal protuberance

mayr, mouth of anal valve

me, mesal line

mea, meatus

mep, mesal pore

mes, mesal seta

teso, mesothorax

mele, metathorax

Imhs—4mhs, firat to fourth mesal head
setae

mip, mesal limit of papillae

ma, mandible

mns, mandibular sheath

mr, memnbranous area through which
rostralis of adult is forend

mrs, mcsal rostral scta

ms, mesal sclerite

58, mesothoracic spiracle

apparently of ali-

ab-~
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mis, mebathoracic spiracle

my, margin of anal valve

mx, maxillae

mxt, moxillary teaden

oe, esophagus

os, outline of corresponding structure in
subsequent stage

7, POTE

pa, papilla

pen, penis

pgl, Dygidial lobe

ph, phorynx

phy, pharyngial sheath

Pl plate or squamuln

plw, phoryngial lateral wall

pines, pasierior section of mesothorsx

pmat, posierior section of metalhorax

#p, pore snot containing pore

pr. prothorax

Hse, pleural selerite

pt, prrtition

ple, pharyngial tendon

gp, guinqueloealar pore

7y roslrmin

re, rechuom

rop, adult rostralis punetnre

rog, rogiralis, or mouth-shylety (ube

s~11s, fifth to ecleventh bf mologous
hend setue

sad, salivary duch

sap, salivary pump

sat, salivary tendon

sde, salivary-duct chamber

se, seta

1se—14se, first to fourteenih homologous
antennal setnc

sep, seta {in part)

sip, dorsal, slightly invaginated, simple
pore

sip, spinelike process {probably sela)

smp, small pore

sp, spiracle

8-zp, 8-shaped pore

spa, spiracularias {spiracular sclerife}

srs, spinelike rostral scta

ss, submarginal seta

zsg, probably sepsory spot of genital
armafbore

s5i, sensory spot of legs

sta, slightly {hickened aren

. trachen

te, tarsus

{e, tracheal coliar

teh, tracheal ehamizer

te, teeth of seventh abdoninal seginent

i, tibia

fm, tracheole mass

in, teadon

ir, trochanter

trp, trilocular pore

ipd, tendon of salivary plunger

e, N aging

mas, veniromarginal sota

v, valva

s, extra seta (above greatest nuniber
in any preceding instar}

xx, 1wy be absent

B3 131 % S . Internal ov
undernceath
parts

Selgrolic

Probable loca-
tion of su-
ture

Mesal fits of
papiline

Ridge

Depression

Maembranous

Tine lines
Long dashes

Long dasiies and dots__
SBhort dashes____.__..

Short dashies and dobs_
Stippling _ o oo

HOST PLANTS AND GEOGRAPHICAL DISTRIBUTION

As far asisknown, Phoenicococcus marlaiti and each one of its appar-
ent relatives Is restricted (o o single genus of palms or to Pandanus

alone  The records of their host plants are meager, however., Three
of the species are listed as occurring simply “on palm”, and another
as oceurring on ‘“rottang’’, which probably refers to the genus Cala-
mus, the prevailing creeper palm of the locality in which this species
was collected, bub possibly to Daemoncrops, or perhaps even to some
othor genus.

Phoenicococcus marlatts has been taken {rom 3 species ol Phoentr,
Palmaricoccus pritehardiae from 2 speeies of Pritchardin, Thysanococcus
pandant from 3 and possibly 4 species of Pandanus, and Thysanococcus
squamulatus possibly from 2 species of Calamus. The records for
the remaining § specics give no indieation of other than single host
species for each.

The number of species now known are too {ew, and their host
records too meager, to warrant any definite stotements concerning
the comparative interrelationships of insect and host.

This group of insects, in view of the fact that they number only 12,
are unusually widely scattered through the tropical and subtropical
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regions of the world, and no record has been found of their occur-
rence elsewhere. Phoenisococcus marlatti s {found wherever date
palms are commercially cultivaied—in eastern Asia, North Africa,
and the southwestern part of the Iinited States—except in a few
isolated oases. DBesides from the date palm, Phoenir dactylifera 1.,
it has been taken {rom P. canariensis (Hort.) and I, reclinafa Jacg.
in southern California, the locasion and history of these palms indi-
eating that the insect spread to them from infesied date palms estab-
lished in the immediate vicinity. The following list gives the names
of the 11 species associated with Ploenicocsecus marlatti, their host
plants, and the general geographical locations where they were found:

Palmaricoccts, new geuus

ailaleae, new species.—0n Atlalea cohime Mart., State of Colima, west coast of
Mexieo.

pritchardize, new speeies~—On Pritchardie hardy? Rock, Molokai Tsland,
Hawali; on P. reclians Bace., Punaluu, Oahu Island, Hawail.

nesiofes Laing.—0On “"patm sp.”, Lovd ITowe Island (between Aunstralia and
New Zenland); on “palm”, Magheno, Inwalii.

Flalimococcus Cockerell

lampas Cockerell—O0n “nalm ™, Natul, South Afrien.
thebgicae Hall—0On doum palm, Hyphaene thebaica Mari., Tpypl.
borassi Green—0On Palmyra palm, Borassus flabeilifes L., Porndeniya, Ceylon.

Platycoccus, new genus

tylocephalus new speeies —Qn “palm”, Honoluly, Hawali,

Thysanococcus, new goiuy

chinensis, new species—On Celamus sp., Yenping, South China.

pandant, new species.—On Pandanus sp. and P, tectorius Soland., in hoth cases
from Buitenzorg, Java; on P wtilds Bory and P. penangensis Ridley, in both cases
{rom Singapore.

sguamuietus, new specics,—On Calamus tetradactylus Iance, Canton Christian
College, Kwangtung, China; on “paim tree”, Hong Kong, China.

celami, new species.—On Celamus sp. and on “rottang’’ (ereeper palm of the
tropical forest), in both cases from Buitenzoryg, Jova.

It 1s of interest to note that, of these 11 species, only Palmaricoccus
nesiofes can be said to have been taken from well separated localities.
Considering the wide distribution of such a few related snecies, 1t is
probable that many others will eventually come to light. That other
species have not now been recorded seems to be due chiefly to their
restricted host range.

COMPARATIVE MORPHOLOGY

With a few excepuions the terms used in discussing the external
anntomy of the insecets included in this bulletin are in common usage
among coceidologists, or words of well-known meoaning have been ap-
plied in the beliel that their nnplications, in the connections in which
they are ermaployed, will be readily grasped.  The few exceptions are
“bulla”, “spiracularia’, “ecrumena’, “rostrum?”, and ‘‘rostralis’.
all taken from AMacGillivray (12)° (but not all original with him)
and used for their apparent advangage in expressing briefiy and pre-
cisely the parts referred to.

2 Jtalie numbers in porentlieses cafer to Tdterntute Ciled, . W2,
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EGG

The derm of the egg is a delicate membrane, which crumbles to a
misshapen mass after the nymphs hatch and, in the pupsrial forms, is
left; within the puparium, where, in all observed cases, the eggshells
are scattered about. In the available material the egg of all members
of each genus possesses a single spine, two disconnected spines, or a
single group of more or less closely bunched spines, in every case
situnted on the mesoventral surface or the mesocephalic margin of
the head, The character of the spines can segregate satisfactorily
only one genus {Platyeoccus) [rom all the others.

FIRST STAGE*
WAX

The wax produced is normally white in color and cottony or fila-
mentous in fexture, though it may become matted down when old or
if the individual is in a closely confined space, and it may take on o
creamy or pale yellowish tinge.  As observed in dried specimens, wax
is absent or scarcs and is located typically around the body margin,
or it may more or less cover the body. In Phoenicococeus and Pal-
maricoceus 1t tends to be more in evidence than in the other genera.
It never assumes any distinet formations, In the living individuals
of Phoenicococeus marlaiti it is generally fuflly when the insect is not
confined, but otherwise it tends to become sufficiently dense practi-
cally to conceal the body.

SHATE AND SIZE OF THE BODY

In outline the body is ususally elongate elliptical. In cross section
1t is typically rather flat at first and may be noticeably so. Older
specimnens show o tendency towsrd a plane surface beneath and a
very slight to a roundish convexity above, especially in the wholly
Ppuparial 8 stages.

The size ol the body, based on the average speetmen in each
species, varics about as follows: Newly hatched, 0.22 mm long and
0.12 mm wide, to 0.36 mm long and 0.20 mm wide; fully developed,
0.286 mm long and (.20 mm wide, to 0.82 mm long and 0.39 mm wide.
In fully devcloped individuals the females may or may not be appre-
ciably larger than the males, the greatest difference in size occurring
where the latter are wholly puparal, bhut the femsles are never nor-
mally smaller than the males. Males wholly puparial may be but
little Inrger than the newly hatched specimens, but the greatest dis-
parity in size betwecn young and eold ivdividuals oceurs in a partially
puparial form. 'The size of the body may be of diagnostic value.
For example, the widest range in size of young individuals occurs
between two species in one genus, and their difference in size remains
sufficiently great for it to be used satisfactorily in separating them.
On the other hand, the body may be very nearly of the same size in
specics of diflerent genera,

4 A struclural differentiation of sex was not observed in any species,
¢ Birfelly speaking, "' poporiain ' refers to g Inrval skin within which the pupa develops. It hag, hawever,

been used in a4 logso sense Lo include tha skin af ooy ingtar anlicely enclosing subsequent {nstars.  For lagk
*of o betler term, 1L is 50 used in this bullelin,
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BODY DERM

In the term ““body derm ™ ave inclucled segmentation, sclerotization,
and such sculpturing as papillae, spines, spicules, and other character-
istic dermal markings, The segmentation may be almost complete,®
failing only on the ventral surface cophalad of the posterior section of
the mesothorax, or it may be largely obscure except on the abdomen,
where 1t is elways at lesst partially in evidence.

The body may be considercd as membranous in the younger indi-
viduals, except that in Phoenicococeus and Palmaricoccus certain scle-
rotic areas may be present in the vicinity of the head skeleton as well
as caudad of the rostrum and on the posterior abdominal segment,
or in addition the penultimate segment may be moderately sclerotic,
this sclerotiza tion frequently extending in a decreasing degree cephalad
onto the next segment or two. There is a general sclerotization of
the body as the mstar matures, typically less marked on the venter
than on the dorsum. Papillae and definitely recognized spines are
absent. Spicules occur most freely on the ventral surface of the
thoracic segments caudad of the rostrum in numerous more or less
irregular rows. Spicules are considered to be morely 2 form of der-
mal thickening, and if numerous give a sclerotic appearance to the
parts. They are always located away from the sutures and grently
help to determine segmentation.

The derm of the body margin is relatively smooth and undiffer-
entiated in all genera except Thysenococcus, in which it is rather
sharply defined and may appear to be serrated.

FPORES

Three types of pores only are normally present—an 8-shaped
tubular,  trilocular-disk, and a quinquelocular-disk type.

The tubular type possesses the following characteristics: A single
external opening followed by s membranous tube, always longer and
generally much longer than wide, ending distally in a fairly broad,
more or less strongly sclerotic piece, which can be usually, though not
always, easily differentiated into two parts, the basal and the distal
bers; a centrally located partition which, from a lateral aspect, may or
may not be in evidence through a part of the bars or through the bars
and partly or slmost wholly through the membranous tube connecting
them with the external opening, this partition if present, being always
delicate through the tube, especially toward the external opening
and, owing in part to the single external opening, never producing the
effect of splitting the pore entirely into two separate ones; and a
typically slender, delicate, and usually much-elongated tube, the
bulla, which always issues from the center of the distal bar. When the
tubular pore is viewed on end, o figure 8 is seen across the inner surface
of its distal bar, ¢ven when the partition is not in cvidence from a
lateral aspect. This 8-shaped effect is apparently produced by the
partition, and it would therefore scem that vestiges or rudiments of
the partition, as the case may be, are always present. It is discerned
only if the pore is not altered in form, such as being in & collapsed
condition or pressed out of shape and in. position for the inner surface
of its distal bar to be adequately viewed, and gensraily also the pore

8 As congidered in this bullatin, complele sepmentalion of 1he thoray requires Lb-, definilion of its four
sectlons on thw ventral surfoce, and of both seelions of Lhe mesothorax and a sicxle section of the meta-

thorax on the dorsal surfnee; eotplate seemoniation of the nbdomen requires the definition of seven of iis
segments {excluding the first) on the vontral surkco, ned of eight of its segments on the dorsal surfuce.
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must be sufficiently stained. Under the right conditions its 8-shaped
character seems to be always present, thongh it may be nearly indis-
tinet, more frequently so in small and delicate pores.

Tubular pores are searce, from 1 to no more than 16 pairs being
typically present. They are always scattered and most aumercus on
.or near the body margin. The development of the partitions through
them is of dirgnostic value, for example, in separating Phoenicococous
and Palmartcoceus {rom the other genera.

The two disk types of pores are not fundamentally different in con-
struction from these types occurring in other coccids. They are
always associated with the spiracles only, & single pore alone, either
with both pairs or with the mesothorsacic pair, bub not with the meta-
thoracic pair only., Thelr sizis and shapes vary appreciably, but,
along with the number of loculi, are typical for the species. The
number of loculi present appears to be of little importance, since both
types occur within & single genus as well as in difierent genera.

SPIRACLES

Both pairs of spiracles may open approximately on the surface, or
the mesothoracic pair alone may open to the surface through an
invaginated tube. ~The character of the latter and the position of 1s
external opening is of generic value; its form, of specific value. The
supporting spiraculer sclerites, the spirnculariae, may or may not be
subequal in size and structure. The structural condition of the
spiracularize may be distinctive for the species, but apparently not
for the genus.

A diflerentiated spot in the body derm near the margin of ap-

parently the posterior seclion of the metathorax is frequently observe-
able, apparently always present in Phoenicococcus and Palmaricoceus.
It is usually delicate and is termed here simply a “clear ares.” Its
significance is not appreciated, but if the posterior section has not
crowded out the first abdominal segment laterad of the leg, then it
is in position to be o vestige of a spiracle on this segment.

BODY SETAE

Tn distribution the body setac conform to a rather definite pattern.
When well represented, they occur in recognized positions throughout,
distinguished as rows (the maximum number belng five} on the
thoracie and sll abdominal segments except the posterior abdominal
one. With an sppreciable number absent the homologies of all may
not be confidently determined, but for the most part apparently can
be from their positions. With one exception, they conform in size
and form within limits depending upon their locations, the exception
being a marginal row of comparsatively large, rather spinelike setae in
one species (Ag. 37). Otherwise they are all comparatively small, and
some of thenl mey be almost minute, with the following exceptions:
The first to fourth pairs on the mesoventral surface of the head
cephalad of the head skeleton vary among themselves in size typically
for the specics, with always 1 or 2 pairs rather long; a single veniro-
mesal pair each on the posterior sections of the mesothorax and the
metathorax occur either small or rather long, depending upon the
speectes; and 2 pairs on the posterior abdominal segment always ocour
as the longest setac of the body. The number and size of the setae
are of dingnostic value in segregating some species and genera.
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ANTENNA

The antenns is always either 6-segmented or of the annulated
type, but both types do not cceur in a single genus. I of the 6-
segmented type, the basal segment is e¢ither distinctly more than
twice as broad, or distinctly less than twice as broad, as any other
segment. With a single exception, it is of one or the other size for
gll species in esch genus. The apical segment of the G-segmented
type is always decidedly more elongate than, snd may be twice as
long as, any other segment, but it is never wider than the widest of the
other segments beyond the basal one, and {requently is slenderer
through most of its length than any of them. The intervening seg-
ments vary in size among the species of all the genera sufficiently to
make them of no value in a generic diagnosis, and perhaps of but hitle
valne in a specific one,

The setae of the §-segmented type ave of both specific and generic
value. Diflerences in their number on the basal segment can separate
Phoenicococous and Palmaricoccus, on the one hand, from Halime-
coccus and Plafycocous, and in turn can separate the last two genera
from each other; whereas the number of setae on the apical segment
apparently can separate only Platycoceus from the other three genera
mentioned. The {orm and number of setae on the intervening
segments, but apparently not of those on the basal and distal seg-
ments, can differentiate the species within each genus.,

In the annulated {ype of antenna {fig. 52, 4, B3} the basal segments
are not equally distinguishable, segments 2 to 4 being clearly defined
but never segment 5; the annulationsin one speciesarefewerinnumber
and less strongly marked than in the others; some slight variations
pccur In number, size, and location of the scfae according to the
species, and apparently, at least in size and loeation, according to
the individual. The annulated part appears to embrace the apical
segment, and may also include some of the next segment.

A small, usually raised and bhunt but sometimes spinelike, strue-
ture ocours persistently on the distal margin of the sceond segruent
in both types of antenna. This may be a modified pore or asensory
structure, but it is here designated simply as a “spinelike process.””
A pair of small, apparently invaginated structures are always present
ob the apical segment of the G-segmented type, or the annulated
part of the other type. In the tuberculate type of antenna in other
stages apparently this same kind of structure also persistently oceurs,
characteristically in pairs, frequently appearing as evaginated setae.
They are therefore considered in this stage as invaginated sctae.

It was not possible to determine the precise positions of the setae
of both types of antennae, owing to inability to judge the degree of
twisting to which the segments hiad been subjected. But both types.
possess two characteristically long apical setae; in the 6-segmented
tyﬁe, one being typically longer and more apieal in position than the
other.

The presencein this smallgroup of twosuch strikingly different types
of antennae suggests that the phenomenon is of only minor signifi-
cance.

ROSTRUM AND ROSTRALIS

The beak, or rostrum, is & subconical organ with a narrow conéral
channel hordered by apparently three more or less connected sclerites.
Three pairs of small rostral setne are vsually in evidence, 1 pair being:
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either distinetly basal or apical and the other 2 pairs always apical
in positien. This distinetion in position is of value in separating
Phoenicococcys from. the other genera.

The mandibles and maxillae are closely joiued in the caudal portion
of the head-skeleton assemblage, producing a tube termed here the
“rostralis.” The bases of the mandibles and maxillae remain fixed
In position, Lut prior to penetration of the host tissue the greater
part of the rostralis is found within a membranous and very elastic
pouch, thé crumena, which is suspended in the body cavity hetween
the head skeleton and the rostrum. At this time the apical part of
the rostrslis lies along the central channel of the rostrum, which
appears to serve as & guiding and supporting organ for the rostralis.

"The rostralis is rather dense, stiff, and smooth in texture, but has
& certain degree of flexibility, as deinonstrated by its various loops or
bends within the body cavity. Itisalwayslonger than the body, and
may be more than three times as long in young individuals, its length
depending to a cortain extent upon the species but varying within
Limits in each.  Within the crumena the rostralis lias to double back,
always producing a characteristic small rounded or ovoid loop, which is
usnally obssrved in the cephalic half of the body. An elongate candal
loop is also always formed by the rostralis and, in addition, 1 or 2
loops, varying in form largely according to the species, may be present.

LEGS

The legs are subequal in size and never decidedly stout, but some
variation exists in the shape of the diffcrent segments, a character
apparently of move specific than generic significance. The tro-
chanter and femur, and also the iibia and torsus, may be fused, but
apparently if the first 2 parts are {used the other 2 always are. The
setae on each leg are approximately elike in character, scarce, and
mgy be nbsent on Jhe femur and tibia. The number of setae on the
coxn and their number and the size of one on or nenr theinner margin
of the trochanter are characteristics of generic value. A minute
scta, virtually on the thickened basal part of each coxn snd tro-
chanter, appears to be always present, though not always readily
distinguished.

Bordering the thickened basal part of each trochanter are a few
clear spots, probably pores or sensory structures. On the outer
margin of each tarsus, nesrly always in evidence, is & differentinted
spob, sometimes practically flush with the surface and sometimes
ruildly reised, sufficiently so in 1 or 2 instances to resemble a short
stout spine. This may be o pore or a sensory structure, but it is
here designated as o ““spinelike process.” The segments of the legs
are frequently twisted out of position and, as with the antennalsstae,
an acourate representation of their positions in the drawings is not
vouched for.

ANAL SEGMENT

The region cuudad of the seventh abdominal segment is spparently
composed of a single segment, considered here as the anel segment,
although, as will be indicated in the discussion of the last two male
stages, it is evidently composed of at least the eighth and ninth
abdominal segments. The caudal margin may or may not have 1
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or 2 bulges on each side. These are merely slight, rounded, undif-
ferentinted protuberances of the body derm, charscteristic of all
species of Phoenicococeus and Palmaricocous, present in one species of
Halimococeus, and sbsent in all other species.

For the most part the setae of the anal segment can be homologized
in 21l species, the anus and the twolong caudal pairs of setae being used
as orienting points. The anus may be distinct or almost indistine,
and is always on or slmest on the caudal margin. Jf distinet the
aAUS May have a prominent anal ring or none at all. Anal-ring setae
may ormay not be present, butone ormoresetoe apparently homologous
with anal-ring setae are always in evidence. Thus the character of
the anus and anal ring is seen to be varizble within o small group of
insects. Yet these parts may be of generic importance.

PUPARIUM

The female is always nonpuparial in this stage. The male is sither
nonpuparial, partially puparial in the sepse that the subseguent
instars ave entirely covered by the intact dorsal shell with the ventral
derm in & more or less ruptured condition, or wholly puparial in the
sease that the subsequent insars are enclosed within o shell which is
ruptured only caudally, where a characteristic flap, which may or
may not remain attached to the shell, 1s always produced. Within
o single genus one species may be wholly puparial and another specics
not puparial at all. Thus the puparial state is not necessavily of
generic, but may be ol speeifie, importance.

SECOND-STAGE FEMALE
WAX

In color, texture, and penersl quantity the wax is similar to that
found in the first stage of the same species.

SHAPE AND SIZE OF THE BODY

In outline the body is elongate elliptical, pyriform, or subcireular,
with the posterior end more or less constricted and protruding. In
cross section the body is rather {lat beneath, with varying degrees of
convexity above, ranging from a very slight convexity, giving the
appearance of a strikingly flat individual, fo & pronounced dome-
shnped convexity, giving the sppearance of a globular individual.
From a lateral aspect (fig. 1) in puparial forms the body is predom-
inantly flat benecath with varying degrees of convexity anteriorly and
above, within limits both for the individual and the species, but always
with the posterior end drawn out into a projection. From n laseral
aspect in the single nonpuparial form the body is essentially as in its
first stage but with a greater convexity above.

The size of the body varies with the individual and the species,
ranging, for fully developed specimens of particular species, typically
from about 0.52 min long and 0.35 mum wide, to 2.2 nm long and
0.80 mm wide. Newly molted specimens may be as small as 0.35
mm long and 0.14 mm wide. The general shape and size of the
hody are of little generic value except in the genus Platycoccus.
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BODY DERM

The term “body derm” is used here to cover the same character-
istics as In the first stage. Segmentation ranges from being practi-
cally complete, except for that of the prothorax and both sections
of the mescthorax on the venter, to being virtually obscure, except
fo: the apsl valve and ifs usual definition in part ventromesally on
the abdomen.

The body msay be practically membranous throughout in younger
individusls, or membranous except for some selerotization of the
‘posterior end. In fully developed individuals, if nonpuparial, the
body remsins in s membranous condition; if puparial, it becomes
rather strongly sclerotic on the dorsum, and may become only lightiy,
and never more than moderately, selerotic on the venter.

A %

FigurE i.~—Female puparin of species of Lhe PI secini, Inleral ouliines (drawn ta sume scais): A,
Palwraricocens wotafeae; B, P, pritchardige; €, P. tesigles D, Halimacaceus latmpas; E, [L thebaicae, I, Il
bo}r}z.!?i; @, Thysomococens chipengiy; 1, T pandani; §, T sguemuiatus; J, T. celami; I, Plalpeaccus ipie-
aephaluy, X 25

Papillae are present or absent, nwmerous or scarce, localized or
scattered over one or both surfaces or slong the body margin, compara-
tively prominent or insignificant, and of various shapes, but pre-
dominantly spinelike. These papillary characteristics differentiate
the species, but are of little generic importance. For instance, with-
in a single genus the pepillae may be highly developed or apparently
absent. ~ Papillee are most pronounced m young individuals, becom-
ing increasingly obscure as sclerotization develops.
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Definite spines are absent exeept ou the dorsum of one species, where
they assume a characteristic development. In all but 2 species of
1 %enus distinetly reticulated surfaces ave absent except on the anal
valve, which may or may not possess distinct markings; if so, these
markings are usually reticulate. Spicules arz frequently plentiful
ventromesally on the thorax caudad of the rostrum, and they may
be present elsewhere on the ventral surface.

The derm of the body margin is either undifferentisted or the
dorsal and wventral surfaces meet along a sharply defined line which
may or may nnt possess a iringe apparently composed of minute
specialized spicules or fine granulations. This {fringe is of linited
generic value, occurring, for example, in all the members of Thy-
sanocoecus but in no other species.

PORES

Apparently only two fundamental pore types muy occur, the
8-shaped tubular and the quinguelocular-disk type. The structural
conditions in both types are essentially as are found in the frst
stage, except that some pores of the 8-shaped tubular type assume a
miodified or “variating*’ form i one species only, distinguished from
the ordinary kind as follows: With a single moderately sclerotic
bar having flaring sides which seem frequently to {fold up or collapse, a
moderately sclerotic tube connecting the bar with the single external
opening, a delicate partition extending nesrly through the connecting
tube, and a short, stout sclerotic bulla.

Tubtlar pores may be apparently abseut, scarce, moderate in num-
ber, or abundant, localized or scattered, comparstively large or small;
if absens, guinquelocular pores are always present in fair numbers,
for the most part loosely seattered about the mesothoracic spiracles.
Quinquelocular pores are always present, assoclated either with the
mesothoracic or with both pairs of spiracles, or with neither pair.
If not associated with either pair, quinguelocular pores always occur
in a row along the margin, but they may be present along the margin
and also associated with the mesothoracic spiracles In the same
species. Around the spiracles quinquelocular pores vary consider-
ably in number, but much less so along the margin. The position
of the quinquelocular pores is of both generic and specific value; their
sizes and nunbers are largely of specific value only.

Tubular pores are in general smeller, more delicate, and more
numerous in Phoenicococeus, Palmaricoccus, and Platycoceus than in
the first stages of the respective species of these genera. Also the
partitions arc less in evidence through their membranous tubes in
the first two above-mentioned genera. In Platycoccus und the other 2
genera the development of the partition assumes similar importance
in the 2 stages. Disk pores are normaolly more numerous, and may
be considerably so in all species of the tribe except one, than in their

respective first stages.
SPIRACLES

The mesothoracic spiracles may open approximately on the surface,
in shellow depressions, in rather deep roundish poclets, or in elon-
gate granulate invaginations, the lust two positions being of distinet
genenc value, The metathoracic spirncles are found in the first three
positions. 'The spiracularine arc elongate or stout, distinet or indis-
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tinet in oufline, subequal in size and structure or not, their appear-
ance being of some speeific but of little gencric value., Clear aress
occurring laterad of the metathoracic legs in the first stage are
apparently sbsent in this and all other stages.

BODY SETAE

The body setaze show greater range in number and less range in
size than in the first stage, but the homologies of many setae in the
two stages are evident. The number and distribution of setae is
of generic value in segregating Phoenicococcus and Palmaricoccus, in
which they ave most {ully represented, from the remaining genera,
and in separating the remmining genera from cach other.

ANTENNA

The antenna is always tuberculate. The number and chavacter of
its setac are of genevic value in segreguting Fhoenicococcus and Pal-
maricoceus, and in turn Thysanocoecus, from the other gencra.

ROSTRUM AND ROSTRALIS

The rostruin and rostral setae appear to be essentially as in the
first stage of the same species, except for the position of the rostrum
in relation to the neighboring tissue. In all puparial forms it is
i?vngiﬁated, whereas in the nonpaparial form it is little invaginated,
if at all.

The rostralis, as with all other structures, including the head
skeleton, is developed anew in this stage, and malkes the same sort of
anovements preparatory to penetrating the tissue of the host as in
the first stage. It ranges from being not quite twice as long to more
than three times as long as in the first stage of the same species. It
varies withm limits for both the individual and the species. The
«development of all structures anew holds true for all stages, except
possibly the third-stage female.

ANAL SEGMENT

‘The anal segment is composed of apparently the single segment
«caudad of the seventh abdominal one, as in the first stage. An anal
valve may or may not be present; if so, it constitutes the whole anal
segment and is always on the dorsal surface, with the anus more or
less removed from the caudal margin. If the anal valve is absent, the
anus is distinetly on the ventral surface near the caudal margin of the
body. The anal valve is always sharply defined and depressed below
the surrounding surface.

The details of the parts through which it apparently operates in one
species (fig. 13, B) may be considered as representative for the tribe.
An inner thickening on the surrounding segment serves as & buttress
against which the hinge, or cephalic part, of the valve impinges, with
the hinge resting upon a ledge or projecting under shelf of the sur-
rounding segment and braced against an inner thickening of the
latter. Several teeth of the surrounding segment can be seen forced
‘into the hinge and buttressed by a ridge of the latter to hold the
valve firmly in place. The valve can open outwardly only, since a
ledge of the surrounding segment extends entirely around the open-
ing. The laterocaudal margin of the valve is somewhat thickened.
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The anal valve only rarely has pores, and these are always small
and of the tubular type. Several pairs of setae always occur in vari-
ous positions on the valve. These setae are of specific but of little
generic value,

The anal ring may or may not be present in the species possessing:
the anal valve;if present, it Is insignificant, but appears to be of some:
generic though of no specific value. The anal ring is prominent and
anel-ring setae are present in the species having no anal valve, and
tne anal ring is of distinct value in scparating this species from all
the others.

PUPARITM

The presence of the ansl valve indicates that the instar is puparial.
All species are either wholly puparial or not puparial at all in this.
stage. The nonpuparial condition is of generic importance.

THIRD-STAGE FEMALE

The struetures of the third-stage female are vestigial, and there
are apparently none that occur in the preceding instar except the two.
pairs of spiracles, which are well developed in this stage. The body
derm appears to be complete, however, being either delicate or firm,.
though typically rather brittle, and is usually ruptured to somse-
extent in being removed from the puparium, in which it fits rather
tightly. In some speciss this instar separates from the puparium
readily, in others with difficulty. This stage has not been indentified
in the monotypic genera Phoenicococcus snd Platycoccus, which are
nonpuparial and puparial, respectively, and is apparently lacking in 1
species each from Palmaricoccus and Thysanococcus, but it is present.
in all 3 species of Halimococcus.

No other intermediate stages were observed in the female.

ADULT FEMALE
WAX

Wox produced in the nonpuparial form is of the same character as
that in the first-stage and in the second-stage ferale. No wax was
observed as produced by this stage in the puparial forms, although.
the number of pores present in each indicates that wax can be pro-
duced. The apparent absence of wax in the puparial forms seems to.
be due to their confinement in puparia.

SHAPE AND SIZE OF THE BODY

In the nonpuparial form the body at first is normally moderately
elliptical in outline and moderately convex shove in cross section,
becoming rounder in outline and shehtly more convex above in cross.
section in older individuels. In all other species the body assumes
approximately the shape of the puparium containing it, except that
the posterior end is less inclined to curve upward as observed from o
lateral aspect, and none of its segments is expanded as is sometimes
the case to a moderate degree early in the second stage and to a less
degree in the later puparium.

In the nonpuparial form the body is appreciably larzer then that
of the second-stage female; a typical newa molted specimen being:
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0.52 mm long and 0.35 mm wide, and, when fully developed, 1.3 mm
long and 0.8 mam wide. Thus the growth is seen to have more than
doubled, and & typieal fully developed adult is about double the size
of & full{ developed second-stage female, which is approximately
0.64 mm long and 0.42 mm wide. In the pupsrial forms the body is
always smaller, buv it may be very little smaller or considerably
smaller, than the puparium containing it. The measurements for
the adults in the smallest and largest puparia, the dimensions of
which have already been given, were 0.48 nun long and 0.32 mm wide,
and 1.3 mm long and 0.56 mm wide, respectively.

BODY DERM

The term “body derm” is used herc in the same sense as in the
first stage and in the sscond-stage femele. Segmentation is always
obscure on the dorsum except on the posterior abdominal segments,
but is usually in evidence, at Jeast in part, on the venter caudad of the
rostrum.

The body is practically membranous at first except {requently
for some sclerotization in the anal region, and it remains approxi-
mately this way in el puparial forms. In the nonpuparial form there
is & great development of papillae, whick cover all the ventromarginal
and submarginal surfaces, giving the body o rather sclerotic appear-
ance. DBut there is a definite sclerotization in the narrow sense of the
word only when the instar is near maturity, the derm becoming
heavy on the dorsal and lateral surfaces but remaining in a membra-
nous condition, at least mesally, on the ventral surface.

In the puperial forms papillae are little more than localized around
the spiracles and may be almost, if not entirely, absent here.  Definite
spines are gbsent, but spicules may or may not be numerous mesalty
on the ventral surface. The body margin is not indicated by any
dermal markings; nor are there any other noticeable dermal markings
than those aiready mentioned, except for frequent variously appear-
ing striations in the vicinity of the vulva.

PORES

Two types of pores only are present in the nonpuparial form, the
8-shaped tubular and the guinqueloeular disk type. With one ex-
ception, only one type of pore, the 8-shaped tubuiar, isfound in the
puparial forms. Tlis one exception has quinquelocular pores on the
sixth abdominal segment in a loeation similar to that of the cireiungen-
ital pores occurring in typical diaspids. The 8-shaped pores are appar-
ently all of the ordinary kind in both puparial and nonpuparial forms.
Thus the variating kind oceurring in the second-stage female of one
species apparently reverts to type in this stage of this species. The
8-shaped pores are smaller and more delicate than in the second-stage
femasle, and the partition through the tubes may extend hardly more
than through the bars in two species of Palmaricoccus. But in distri-
bution the 8-shaped pores assume the same general significance as in
the previously discussed stages in sepnrating Phoenicococcus and Pal-
maricoccus from the other generan. In the remaining genera the 8-
shaped pores are chiaracteristically localized laterad of the head skele-
ton. or in the midventral region, although a few may occur on the
pygidium.

B0 ——3-—32
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SPIRACLES

In all cases the spiracles open practicelly on the surface. The
spiracularise may or may not be subequal, but they always stand
out clearly.

BODY SETAE

In structure the setne are approximately as in the second-stage
female, except for a tendeney to o greater specialization on the anal
segment of some species. Their general distribution is homologous
with that in the second-stage female, but their number is usually
greater in varying degrees than in the latter.

ANTENNA

The antenna may or may not be essentially as in the second-stage
female of the same species; the chiel differences are the absence of a
prominent central sunken arca and a membranous base, in its form
and size, and in the development of its setae.

ROSTRUM

The rostrum and rostral setae are essentially as in the second-stage
female of the same species. The rostralis ranges from being slightly
longer than to about twice as long as in the second-stage femiﬁe of
the same species.

ANAL SEGMENT

The anal segment embraces all of the apparently single segment
caudnd of the seventh abdominnl one, as 1o earlier stages, but o
selerotization of its dorsal surface may be extended te include the
seventh, and apparently even some of the sixth abdominal segment,

iving the anal segment the effect of embracing more segments than
it actually does. In the nonpuparial form the anal segment is not
sclerotic and is well up on the ventral surface;in all other species it is
partly on both surfaces, with the greater part on the dorsum. Its dorsai
surface may or may net be partixﬁly or wholly sclerotic; when sclerotic
it takes on the appearance of a pygidium and is so considered here.

Delicate processes, or squamulae, in general character closely
resembling those of typical diaspids, may be present. These squamu-
lae are confined to the laterocaudad margin of the pygidium and
frequently appear to possess pores, Tubular pores opening on the
surface may or may not be present on the anal segment, but there are
always from 4 to 6 pairs of setae here. Some of these setae may be
comparatively enlarged. In the puparial forms the anus is always
well up on the dorsal surface, most frequently near the center of the
anal segment. An anal ring and anal-ring setae may or may not be
present. '

SECOND-STAGE MALE
WAX

Data on wax are available only for Phoenicococcus mariatty. It is
produced in somewhat larger quantity and laid down in denser fashiion
than in the female stages of this species, but iz cssentially of the same
general texture and color,
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SHAPE AND SIZE OF THE BODY

The body is predominantly elongate elliptical in outline, with the
sides approaching the parallel condition in some cases. In cross
section the body ranges from being noticeably flat on both surfoces
to being no more than moderately convex sbove. Instars from
round puparig for the most part assume a body outline similar to the
latter, and it is natural to suppose that in cross sectisn they should do
likewise; but this is not the case, apparently owing to the collapse of
the delicate dorsal derm in this stage during preparation of the material.

The size of the body varies appreciably, for both the individual and
the species, The newly molted hody may be of practically the same
size s its first-stage one, or it may be considerably smaller, in both
nonpuparial and puparial forms. In the nonpuparial forms some
‘growth takes place; 1n the puparial forms there 1s little or no growth,
except apparently in length in the instars of two wholly puparial
forms, in which the posterior end is observed to project somewhet
through the valvular opening of the puparium.

In the nonpuparial forms the range in size of typical newly molted
specimens is greatest between specics in o single genus, being from
-0.28 mm long and 0.17 mm wide to 0.36 mm long and 0.20 mm wide.
In the wholly puparial forms it is greatest between typical specimens
of species in different gonera, being from 0.29 mm long and 0.09 mm
wide to 0.40 mm long and 6.1 mm wide. In the partially puparisl
forms the range is less, being typically from 0.44 rom long and 0.25
mm wide to about 0.47 mm long and 0.22 mm wide. In the nop-
puparial forms the increase in growth of the individual is greatest

within a single genus, being typieally from 0.29 mm long and 0.17
min wide to 0.46 mm long and 0.21 mm wide. The size of the body
anay be considered as of httle generic importance.

BODY DERM

The term “body derm” is used here in the same sense as in pre-
viously discussed stages. Segmentation ranges from being practically
-complete, except on the venter cephalad of the mesothoracic spiracles,
to being no more than a demarcation of the sclerotic posterior end
-of some forms.

The body may be practically membranous throughout, or membra-
:nous except for some sclerotization of the posterior end. In 2 puparisl
forms the posterior 3 or 4 abdominal segments are strongly sclerotic,
.appearing as a single piece which is sharply defined and projects
{rom the puparium. As the instar approaches maturity the scleroti-
zation increases in_the nonpuparial forms, but it is not so heavy as
frequently on the dorsum of the second-stege female.

Papillee may be absent or scarce, or they may be abundant along
the body margin and submargin and around the spiracles. The
extremes of papillae being absent or abundant oceur within one genus,
‘but the forms involved are puparial and nonpuparial, respectively.
The nonpuparial forms always have at least some papillae, which may
be scarce and localized. The partially puparial forms are apparently
without definite papillae. The wholly puparial forms may or may not
possess any; if so, they are always localized and comparatively
insignificant. The presence or absence nf papillae is of little generic
:but may be of definite specifie value.



http:elliptir.al

20 TECHNICAL BULLETIN 404, U.8. DEPT. OF AGRICULTURE

Spines are absent, but spicules may be numerous ventromesally on
the thorax and abdomer, or in conirast may be practically absent
from the body. No reticulated areas or other prominent body mark-
ings are present, except that in one species many fine, short, irregn-
lar lines are typically intermixed with & row of tubular pores along the
ventromarginal and submarginal surfaces. The derm of the body
margin js undiflerentiated or, if papillae occur in this region, they
may be distinguished by their character,

PORES

Five pore types may occur—an ordinary 8-shaped tubular, an
asymmetrical or undivided tubular, & quingueloculsr-disk, a tri-
locular-disk, and o guadrilocular-disk type. The last two types sre
present only occasionally, & pore of either type in one species replacing
a quinquelocular pore normelly associated with each metathoracic
spiracle. The 8-shaped tubular and the quinguelocular and tri-
locular disk types are of the same general charncter, exclusive of
certain variations in size and shape, as corresponding types occurring
in the first stage. The quadrilocular-disk type differs in essentials
from the other disk tyves only in the number of its loculi. The
asymmetrical tubular type is characterized by having apparently a
single sclerotic bar with no more than a mild central depression, a
distinet bulia issuing {rom the inner latersl margin of the bar, and a
single membranous tube connecting the bar with the external opening.

All pores, or the disk type only, may be absent from the body, or
either tubular type max be searee or abundant. Both tubular types,
or cither type alone, may occur in the same species. Tubular pores
may be less or considerably more sbundant than in the second-stage
femalc of the same species or even in all species of the same genus.
In Phoenicococcus and Palmaricocous the distribution and structural
conditions (excluding size) of the tubular pores are essentially of the
same character es in the second-stage female of the same species.
Thus, these genera can also be segregated from the other geners in
this stage, as in the previously discussed stages, by the character of
their tubular pores. When present the disk type of pore is always
associated with either pair, or with both pairs, of spiracles, and pores
of this type are no more numerous, or, much more frequently, dis-
tinetly less numerous than the spiracular pores in the second-stage
female of the same species.

SPIRACLES

Both pairs of spiracles always open approximately on the surface.
The spiraculariae are usually subequal and elongate, and may or
may not be strongly scierotic.

BODY SETAE

‘The comparison presented between the body setae of the first
stage and those of the second-stage female can be similaly applied
between the first stage and this stage. The hedy setac may be less
numerous, more numercus, or in about the same numbers in both
sexes of the second stage of the same species, even in the same genus
(Palmaricoccus).
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ANTENNA

The antenna is slways tuberculate. It is segmented and prominent
in the nonpuparial forms, but iz hardly more than a slightly thickened
spotin all except oncof the wholly puparial forms. In thisoneexception
it may or may nob be a mere thickened spot, but it is never more than
o simple rounded tubercle. In the partially puparial forms the
contrast between the development of the antenna in the two sexes of
this stage is slight or insignificans. The puparial condition seems to
exert a defnite influence on the development of the antenna,

ROSTRUM AND ROSTRALIS

The rostrum and rostral setee are similar to these parts in the {irst
staze and the second-stage female of the game species.  The rostralis
is always longer than the body, but may be very little longer or more
than fiva times as Jong; the elosest agreement and the greatest disparity
between the length of the rostralis and that of the body occur in
two wholly puparial forms but in different genera. The rostralis is
aiways shorter than in the second-stage female of the same species,
rangmyg {rom less than one fourth to more than one holf as long, 1t
may be moderately shorter than, but not one hall as short or more
than twice as long as, that of the first stage of the same species.  When
a conesponding comparison is made of the length of the rostralis in
the second-stage male, the second-stage lemale, and the adult female
of each species, a general tendency 1s revealed Jor the rostralis to vary
in length proportionately mmong these stages; but the rostralis of the

first stage fits in less satislactorily with this propertionate variation
in length. The length of the rostralis for any stage appears to he of
little generic, but may be of delinite specific, value,

LEGS

Vestigial legs may be obseure or dislinet, even to showing cvidences
of segmentation and in the possession of setae.  All three pairs of legs
are not always equally developed.

ANAL SEGMENT

The anal segment embrrees apparently the single segment caudad
of the seventh shdeminal segment, as in previously discussed stages,
In Phoenicococcus there is a close resemblance between the general
character of the nmal scgment in this stage and that in the second-
stage female. In all the other species there is a closer similarity
between the anal segment in this stage and that of Phoenicococcus in
this stage than there s between the anal seginent of any of them in this
stage and that of their respective second-stage females, owing to the
presence of an apal valve in alt the second-stage females. The
presence or absence of an anal ring and anal-ring setne agrees with the
situnailon in the first stage of the same species,

THIRD-STAGE MALE

There is no reason to believe that the third-stage male is cver
absent, although specimens of sonie species were missing in_the
writer's materinl. All specimens available indieate that the body is
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moderately elliptical in outline and, in general, with evenly rounded
anterior and posterior ends. In cross section it is moderately convex
above., The body is slightly smaller than that of the fully developed
second-stage male of the same speeies. The distribution of bhody
setae is apparently homologous with that in the previously discussed
stoges.

The anal segment embraces the entire appavently single segment
caudad of the seventh abdomingl one, as it does in the previously
discussed stages. On the meson of the ventral surface of the anal
segment is a sclerotic area with awn inwardly projecting piece (fig. 7),
which apparently, from the way the candal segment of the developing
subseguent instar is folded around it, is the connection in this region
between this instar and the subsequent instur.  The inereased body
length of the fourth instar makes something like this necessary.
For a similar reason the two basal segrents of cach appendage of
the fourth instar are developed more or less ouiside these parts of
the third instar, in a telescoped {ashion. Other structural matters
dealing with the third-stage male are discussed in the section on

¢lassification.
FOURTH-STAGE MALE

The body diflers in shape from that of the preceding instar in being
slightly longer and narrower in outline, possibly somewhat (atter
abovein cross section, and iv having a charaeteristic caudal projection.
In segmentation, sclerotization, and number and distribution of setae
the hody proper 1s essentially os in the preceding stage ¢f the same
species, except that the caudal projection is clearly defined as a sepa-
rate segment, with an intervening segment between it and the seventh
ahdominal one. The caudal projection then apparently constitutes
the ninth abdominal one and bears the anus.  II this is so, the anal
segment in previous stages is actually composed of at least the eighth
and ninth abdominal segments. The determination of the particular
segment to which the setae of the composite anal segment belong is
believed possible from their loeation in relation to each uthor and to
the anus, and from the usually larger size of one in a pair on each side
along the ventroenudal margin of all the male stages up to and
mncluding this stage.

The increased length of the hody and its appendages in the adult
male makes it necessary for some parts to develop apparently out-
side the corresponding poarts in the fourth instar.  This crowding out
is most noticeable at the posterior end where the long eaudal pro-
jection of the adult male extends to the sixth abdeminal segment, or
beyond, in the {fourth instar (figs. 8 and 16), pulling with 1t the eighth
abdominal segment of the adult, which is folded back over the seg-
ment or segments immediately cephalad of the Jatter, The base of
the caudal projection of the ndult may also be bent over. Tor a
further discussion of the structural parts of the fourth-stage male
the render is referred to the section on classilieation.

ADULT MALE
SHAPLE AND SIZE OF THE BODY

The shape of the body is predominantly elongate clliptical. I
some forms the sides approach the parallel condition; in others a
mild bulging of the thoracic seginents in particular is noticeable along




EXTERNAIL ANATOMY OF THE RED DATE SCALE 23

the margin. The posterior end is always drawn out into a smooth
rapierlike projection.

There is a. considerable variation in the size of the body, the range
in the available material, both for the individual and for the species,
being approximately from 0.37 mm long and 0.12 mm wide, to €.59
mm long and 0.19 ;mm wide, measuring in all cases to the tip of the
posterior projection.

BODY DERM

The term “body derm” is given the same signilicance here as
previously. Segmentation ranges from being complete to more or
less obscure over the greater part of the ventral surface; also the
anterior section of the mesothorax on the dorsuin may not be defined.
The bedy is membranous except for some sclerotization of the pos-
terior end.  Papillae and spines are absent, spicules insignificant or
practically absent. The body margin Iacks configurations and is
not well defined.

WINGS AND THORACIC WING FRAMEWORK

This group of insects is characteristically without well-developed
wings and the thoracic wing framework is practically absent. There
1s no sign of even vestigial wings except in one species.

SPIRACLES

The spiracles open approximately on the surface. The spiraci-
lariae are prominent and inclined to he stout and appreciably selerotic.

BODY SETAE

In number and distribution the setac are essentially as in the two
preceding instars of the same species, but in size they are longer in
general and some of them appreciably larger and longer on the head
and posterior end than the corresponding ones in the two preceding
instars.

ANTENNA

The antenna occurs characteristically with two stout basal segments
and a distal club. The elub vartes considerably in form and in the
number of its segments for each specics, ranging from being noticeably
stout to rather slender, and having from 3 to § seginents. The setae
on the club vary greatly in form, size, and number among the various
speeies, but are relatively stable in these characteristies for the
individuals.

The charscter of the anterna mey be of some generie valuc, but
more Irequently it is of specifie value.

EYES

Either one or two pairs of simple eyes are present, the extra pair
always being somewhat smaller and situated on the ventral surface
well removed from the other pair, which is on or near the body
margin.  The number of pairs of eyes is not distinctive for any one
genus.
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HEAD SKELETON AND ROSTRUM

Only possibily the merest vestiges of the head skeleton and none of
the rostrum are ever present except in one species, where both of these
gtructures can be recognized but are in a decidedly vestigial condition.
It is in this species that vestigial wings oceur.

LEGS

The legs are well developed and in general of stouter proportions
than n the first stage; also the metathoracic pair are typically stouter
than the others. The number and character of the leg sctac vary
greatly and may be of both specific and goneric value. Pronounced
sensory arens on thelegs are present in Phoenicococcus and ave of value
in separating this genus {rom all the others.

ANAL SEGMENT

The anal segment embraces the ninth, but not the eighth, abdominal
segment, as in the preceding stage. The posterior projection is a
sheath having a deep central, but open, channel for holding, guiding,
and generally supporting the penis. It is termed here the ‘f'eenital
sheath,”” and appears to be of hut little generic or specific importance.
The anus varies in prominence and loeation, but these features seem
to be of no generic and of little specific value. The number of setae
on the anal segment is not distinctive for any one genus, but secms
to be of use in separating Ialimoecoccus and Platycoceus from the other

geners.
CLASSIFICATION

The Phoenicococcini possess the characteristics listed below which
can distinguish the group, in that one or more of these characteristics
do not hold for some corresponding stage or stages in any other coceid
speeies.

Absent in wll stages.—Characteristic secretionary formations or resinous se-
cretions, gall formations, cerarii, dorsal ostioles, ventral cieatrices, hrachial plates,
dorsal spines, cribriform plates, more or less sessile unilocular pores, biloeular-
disk pores, multilocular pores with more than five openings, clearly distinguished
partitions entirely through tubes of tubular pores ineluding external openings {the
latter appearing 8-shaped) or a separation of tubes of tubular pores into two parts,
scleretic nreas near inner end of a tubmlar pore separated by o membranous area,
inner ends of any pores with a churneferistic and apparently normal twisted 8-
shaped effect, 8-shaped pores noninvaginated or so slightly as to be as broad as the
invaginations arc deep, anal-ring pores, any other than tubular pores on the two
posterior abdominal segments, abdominal spiracles, distinet sctaceous nrcas,
generally distributed spiniferous areas {a spiny area present, loealized on dorsal
surface of seeend-stage female in one speeies), a segmented heak or rostrum, un
invaginated anus, anal cleft, anal plates, anal lobes, anal tubereles (undiiferen-
tinted caudal hulges of budy derm present in first stage of some species), pygidial
lohes, abdomen with clearly emarginated caudal end.

Absentin all slages exeept adult female—DPygidinm, pygidial plates or squamulae,
pores on anul segment appreciably projecting beyond hody margin (last two
characteristics present in adult female of one speeics only),

Absent in all slages except second-siage male—Any other than these three pore
types—a tubular type with 8-shaped effeet a6 inner end of pore, a trilocular typoe,
and a quinguelocular typa.

Absent in aduil male.—Any other than a single smooth rapierlike posterior pro-
jeetion, thoracie wing framework and well-developed wings, compound eyes or
more than fwo pairs of simple eyes, ocelli.
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In first stage setal shafts not forked or with serrated margins or lateral projec-
tHons, with two pnirs of characteristically long, closely associated caudal setae,
much longer than any oflier body setae and with inner pair considerably the
longer, but only moderately larger at base than the outer pair, antenna with six
sepments only, or of the annulated type possessing cither 13 or 14 setae, anus
distinctly on ventrnl surface or on, or practically on, eaudal margin. In second
und adult female stages eves and legs absent, antenna tuberculate, possessing no
more than a l-segmented sclerstic picce and an insignificant membranous baae,
rostrum well developed. In adult female having anus on dorsal surface, with no
more than six pairs of tubuiar pores altogether on the fhree posterior abdominal
segments, or on pygidium if present. In second-stage male cyes apparently
ahsent, antenna no more than tuberculate, legs quite vestigial or absent.

This rather long list of items gives in detail the limitations of the
fribe, but its members can be segregated from all other coccids by the
following characteristics: Absent in all stages, abdominal spiracles,
cerardi, dorsal ostioles, more or less sessile 8-shaped pores, tubular
pores with their cxternal openings double or 8-shaped, multiocular
pores with more than five openings, anal-ring pores, anal cleft, anal
plates, anal lobes, pygidial lobes; the absence of a pygidium in all
stares except the adult female; absent in adult male, compound
eyes, thoracic wing {lvamework; except in second-stage male, the
presence of the asymmetricsl type of tubular pove; present in first
stage, anus on ventral surface or on, cr practically on, caudal margin
of body only, two closely associated pairs, ro more and no less, of
comparatively long caudal setae, the inner pair always being distinetly
longer than the outer pair.

The grouping of the members of the Phoenicococeini as given here
is only a tentative arrangement. For practical purposes they can be
separated satisfactorily into several genera, but when data on addi-
tional materinl are available this classification may not hold, Also
the writer lacks an adeguate understanding of the significnnee to be
attached to practically all the charncteristics exhibited by these in-
sects, and hence those used in segregating the respective stages of
the various species. After all, there are only 12 species involved,
peculiar in that they cvidently do not fall within any established
group or have any definitely recognized affinities. Until an ade-
quabe study of sufficient material in the group has been made, and
probably also until more is known concerning the true significance
of comparable structural features in other coceids, no sound classifi-
cation of them is possible, nor is a statement justified as to the
phylogenetic ranking of the gencra or the species within the genera.,

The 12 species placed in the tribe Phoenicococeini are segregated
into 5 genera, 3 of which are newly established here. The more
important reasons for this segregation lollow.

Phoenicococcus Cockerell, ns typified by its single species, can be
distinguished from all other species in the tribe in that the second-
stage female lacks an anal valve and the position of the anus in
relation to other parts of the body in this stage and in the adult
female is strikingty different from that in the corresponding stages of
the other species.

The three species assigned to Palmaricocous, now genus, ean be
distinguished from the remaining eight species in that all 8-shaped
tubular pores hnave partitions almost through their membranous
tubes; the egg has only u single spine; the first stage has a larger num-
ber of setae on she abdomen, the first tweo antennnfsegments, and each
trochanter, and has o prominent anal ring; the second-stage female




26 TECHNICAL BULLETIN 404, U.8. DEPT. OF AGRICULTURE

has more setae on the head, abdomen, and antenna; the adult female
"has the 8shaped tubular pores scattered over nt least the ventral
surface of the body, and the antenna also has & larger number of setae.

Platycoccus, new genus, as typified by its single species, can be dis-
tinguished from all other species of the tribe in that the egg has two
disconnected spines, the second-stage female has the head pro-
longed as a distinct projection, the puparium is markedly fint, and
the tubular pores are comparatively numerous along the body margin,
particularly laterad of the head skeleton.

The three species assigned to Halimococeus Cockerell can be dis-
tinguished from the four remaining species of the tribe in that the
first stege has the external openings of the tubular pores approxi-
mately flush with the surface, the mesothoracic spiracles are within
small invaginafions which open to the surface away from the body
margin, end it has the 6-segmented type of snienna; the second-
stage female lacks & fringe around the body margin, has few tubular
pores, not enough to form a Jong row, has five or more times the num-
ber of quinguelocular pores associated with the mesothoracie spiracles,
which open inte roundish pockets, snd the antenna has two minute
setae only.

The four species assigned to Thysanococcus, new genus, can be
distinguished from all other species in the tribe in that the first stage
has the external openings of the tubular pores on small sclerotic
projections, the mesotheoracic spiracles within prominent granulate
Invaginations which open to the exterior approximately on the body
margin, and the annulated type of antenng; the second-stage female
has the body margin more or less fringed, the mesothoracic spiracles
within elongate granulate invaginations, and the antenna always with
one or two rather prominent fleshy setae, but no more.

Of the 11 species included here as relatives of the date palm scale
(Phoenicococcus marlatti), 4 have been previcusly deseribed and
7 are recorded as new. As far ss is known, no synonyms have
oceurred in the literature for any of the previously described species
except P, mariatti, which has appeared under the names Sphaerococcus
draperi (4, p. 12; 14, p. 70) and S. marlatts (3,p. 11; 7, pp. 14-15; 8, p.
87:8,p.84; 11, p. 848; 14, p. 104; 16, p. 221). Morrison {18, p. 671)
has stated that this species “has no close relaticnship whatever with
Sphaerococcus”, and alter an examination of some Sphaerccoccus
material, the writer also vouches for the fact that P. marlaiti does
not belong there.

Subfamily PHOENICOCOCCINAE, new subfamily

This subfamily is created for the reception of the single tribe
Phoenicococeini, new tribe, which in turn is created for the reception
of the five genera with which this bulletin is particularly concerned.
The characterization of the tribe as given below will, for the present,
serve for the subfamily as well,

Tribe PHOENICOCOCCINI, new tribe
TRIBAL CHARACTERISTICS
Eaa

Derm membranous, very delicate; no recognizable structures present except
1 or 2 single spines or a gingle group of 3 to 12 spines, 2l mesally situated on or
near the cephalic margin; il spines distinetly sclerotic; the single apines rela-
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tivelvy broad and short, almost tuberculate in form but always sculely pointed;
-spines in the group more characteristically spinelike in form, comparatively
gtout, and varying in size, position, and degrec of erowding in each group, not
‘only for the speeles, but mostly in o lesser degree for the individual as well; bedy
-derm around bases of single spines not sclerotie, but that arcund the bases of
-gr(;})_ps moderately sclerstic, and the sclerotization somewhat changeablc in
-outline.
TPt STAGE

Wax frequently little or nob at all in evidence, or may entirely cover body,
especially in nonpuparial forms; filamentous or matted in appearance and whitish
in color. Body elongate cllipitieal, with or without bulzes along caudal margin;
in eross section younger specimiens more or less flat, but in older ones may or may
nob be distinctly roundish; its segmentation may be nearly cowoplete or only
partially indicated, if the latier, mostly so on abdominal segments; may be
membranous throughout or posterior abdominal segments, especially the caudal
or penuitimate segment or both, may be sclerotie, and there may also be some
selerolization around head skeleton and rostrum; may or may not be firm in
contour and marging more or less serrale in appearance. Only three types of
pores normally present, an ordinary 8-shaped tubular, o triloeuiar-disk, and a
-gquinguelocular-disk type; 8-shaped tubular type and ecither the frilecular or
quinguelocular disk types slways present, but not all three tvpes in same species.
Tubular pores situsted on hudy marginally, submarginally, or dorsomesaily,
never decidedly venfromesally, mmuch more often oceurring on or near margin,
with no more than 2 pairs to 1 segment, end ranging in number from 1 to about
16 pairs; may be small or Iarge, slender or stout, delicate or pronounced in appear-
ance, and vary distinetly in size for any one species; in sueh a casc sinaller pores
mere frequently submarginnl or mesal in position, larger ones more marginaily
situated. For any one species all trilocular or quingrelocular pores closely assoel-
ated with mesothoracie spiracles alone or with both pairs of spiracles, but not with
metathorncic spiracles alone; no more than 1 such pore associnted with any one
spiracle; may or may not be comparatively large, may or may not have indented
marging, may or may not be invaginated. The mesothoracie, but not the meta-
thoracie, spiracles may or may nob be invaginated; spiraculariac clongate or
stoul, sirongly sclerotic or only moderately so, subequal or nob. A clear area
laterad of each mefathoracic coxa may or may not be in evidence. The majority
of body setae usually short, insignificant in appearance, and distributed in gen-
eral over nll segments, mostly in rccognized positions with the larger number in
rows on or near the body marging from 1 to 4 pairs on ventral surface of head
always larger and longer than the other head sciae, 1 ventromasal pair each on
mesothorax and metathorax may or may not be comparatively prominent, a row
entirely around body nargin noticeably long and spinelikc may be present,
2 pairs on or near saudoventral margin of anal segment, much longer and vsually
much larger than any other body setag, always present, with the more mesal pair
ahnost or quifc half the length of body or more, and the outer pair from about
-one fifth to three fourths the length of the mesal pair; typically from § to 12 pairs
on head, 8 to 4 prirs on prothorax, 4 to 7 pairs on mesothorax, 3 to 8 pairs on
moetathorax, none to & pairs each on first o seventh abdominal segments, inclu-
sive, and 5 to 7 pairs on pusterior abdominal segment; iu all, 33 to 65 pairs present.
Antenna gither of the S-segmented or of the annulated tvpe; if the former, the
hasal segment may or may nob be fwice as broad as any ather, and distal segment
considerably longer and may be more than bwice the length of any other segment;
hasal segment of G-gegmented type, with from 2 bo 4 slender setee, second seg-
ment, none, 1, or 2 slender sciae; third, none to 4, 1 of which may be fleshy;
fourth, none or 1 fleshy seto; fifth, 2 »: 3 siender setae and 1 fleshy seitn) and
sixth segment, 2 to 4 slender sefne, 2 of which are always apical in position and
noticeably long, and § fleshy setae; if of the gnnulated $ype, from 2 to 4 basal
segments more or less delimited, and with either 13 or 14 seise scattered over the
antenna; distal margin of second segment of hoth types with o more or less spine-
iike process, or possibly o pore, almost always in evidence, and sixth segmend, or
annulated part, as the case may be, always with 2 pair of minufe structures,
apparently invaginated setne.  If this stage is nonpuparial, rostrum ne. invagi-
nated; if wholly puparisl, rostrum appreciably invaginated, producing an apparent
opening quite noticezble when rostrum is withdrawn during moléing; rostrum
with apparently none or 1 to 3 dislinet peirs of setae, 2 of which are always distad
in position; rostralis always with 1 characteristic small cephalic loop and 1 40 3
other loops of vaiious sizes, shapes, and positions, when unecoiled within body.
T.eps may be slender or rather stoub; trochanter and femur, also tibia and tarsus,
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may be fased; Seshy leg setac absent; typically from 3 {o 6 and either 2 or 8 setae on
coxa gnd trochanier, respectively, 1 seta on each of these segments being always
minute and situated near basal ericulation of segment, none to 3 setae on femur,
none or 1 on tibis, if present always on inner margin, 3 on tarsus, 1 being on inner
margin and the other 2 on outer distal margin, besides 2 more or less spinelike
process nearly always in evidence on outer margin of tarsus, and 1 pair of setac
on inner margin of basal part of claw. Anus alwayvs epproximately on caudal
margin; ansl ring and anal-ring setue may or may nob be present.  Male instar
nonpuparial, partiaily puparial, or wholly puparial.

SECOND-STAGE TEMALE

Characteristies of wax cssentinlly as in fivst stage of same species. Body
outling either wmoderaiely or clongate clliptical, pyriform, or subcircular with
posterior end constricted; in ci0ss seclion younger specimens inoderately convex
above or markedly {lat; if nonpuparial, changes comparatively little in shape;
if puparisl, becomes nruch more eonvex above and may become almost giobular
in appearance over its greater part or may remain decidedly flat; general outline
continued evenly around both ends, or cither anterior or posterior énd projecling,
but without bulges along caudal margin; its semmentation may range from being
nearly complete for all segments to being practieally obseure throughout, cxcepb
for anal segment; younger specimens membranous throughout or posterior end
reay be moderately or strongly sclerolic; if nonpupsrial, it remains membran-
ous throughout; if puparial, 1% hecomes sclerotic on dorsum bui remains mem-
branous, or at least no more than moderaiely sclerotic, on venter; body margin
rounded and well defined or not, or way appear as o sharply delimifed line
etther simple in character or Iringed .+ ith what appear to be fne spicules or
granulations; papillee present or absent, ¥ present, may be insighifeant or
prominent in appearance, searce or abundant, localized or generally distributed,
typically more numerous marginally and submarginally. Only two fundamental
pore types present, the 8-shaped tubular, either ordinary or variating in sbrue-
ture, and the quinguelocular-disk type; both types present, or apparently the
quinguelocular type alone, in a single instar. Tubular pores may be of the ordi-
nery kind only, as in the firsh stape, or holh the variating kind and the ordinary
kind may be present; tubular pores may be scarce, moderate in number, or
abundant, ranging in number from 1 or 2 to about §00. Quinquelocular pores
may be assosiated with both poirs of spiracles or with nesothoracie, but not
with mectathoracic spiracles alone; they may or may not be invaginated, if so,
apparently always open on body surface; when present, from 1 or 2 o nearly
00 assoviated with ench of 4 spiracles. Quinguelocular pores may oteur singly
or in nbout & to 17 gronps, each with from 1 to 5 pores, in & marginal or sub-
marginal row cxtending almost around body margiy; nonins aginated; when
present, typically from 19 {o 31 poves on cach side.  Both pairs of spirncles may
be sifuated on surface or in shaliow depressions or deep pockets, or the meso-
thoracie, bul not the metathoracie, pair aloue may be in shallew depressions
ar in distinet pockets ov in clongate invaginations from body marging; when in
deep pockets, accompanied by quinguelocular pores of ot least two distingt
sizes, the larger ones opeuing o surface, the smaller ones sitmated well within
the pockets; spiracularize clonguie or stoul, prominent or obseure, suhegual
or not. The distrihution of Lody scefac is of the samce general characier s, but
they vary much less in sizg and considerably more in nwmber than, in first stage,
ranging in number fypienlly as follows: ifcad, none to 14 pairs; prothorax,
none fto 7 pairs; mesothorax, 1 fto 10 pairs; metathorax, 2 to 9 pairs; firsh
ebdomine! segment, none fo 3 pairs; sceond to seventh abdominal scgments,
inclusive, none to 7 pairs cach; anal segment, 3 to 7 pairs; in all, 8 to 77 pairs
present. Antenns with or without membranous bese; selerotic part may be
rounded or irrcgularly fashioned, and may or may nof have a eceniral sunken ares;
always with af lenst two small invaginated setne, and may possess from none to
as many as five fleshy sotne of varying lengths. If this {ustar is nonpuparial,
rostrum  not invaginated; if puparial, rvostrim appreciably invaginated, pro-
dueing an apparent opening into Lody caviby that beeomes a distinet slit when,
o moiting, rostrum is withdrawn enfircly within body; rostral setac of same
general character as in first stoge of same spoeies; rostralis always with o charac-
teristic small cephalic loop and three additionnl loops of varying forms, when
uncoiled within body; if body derm is membronous on venter, rostralis of adult
is forced through undifferenfinted tissue in vorying locstions near eandal end
of rostral slit; If bedy derm Is sclerolic on venter, rostralis of adulb is foreed
through cither one of & pair of membranous arcas on cach side of rostral siit, or
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through a single mesal membranous area caudad of rostrum.  Ansal valve present
or absent; if absent, this instar not puparial and anus distinetly on ventral
surface; if present, this instar puparial and anus well up on dorsal surface;
sharply defined and sunken below the surrounding laterocaudal surface; except
basally, s covering tissue frequently sppears reficulated or imbricated; only
rarely with pores, these tubular, with no more than two pairs present, minute
or almost obseure and situaled along caudal marging apus may be fairly large
or minute; anal ring and anal-ring setaec may or may not be present.

Tiirn-STatE IPesMaALE

Not observed in nonpuparial form. May or may not be present in puparial
forms; U so, body with comparatively few recognizable structures. When
present, body fits snugly within puparium. Bedy derm may be delicate or irm
and distinet; without recognizable papiliae, pores, sctae, antennae, head skeleton,
rostrum, or any other structures occurring in preeeding slages, oxcept the Lwo
palrs of spiracles which apparently are always well developed. Many thin
roundish spots may be present in body dermn, evidently to nccommodate tubular
pores of pmeceding instar; cach either empty or with a’pore, in material removed
[rorn a puparinm. Selerotic tubercles may be present on bhady derm, varving
in number and size for both individual and specics. On development of adult,
head skeleton and rostriin of puparinm simply drop down or swing around into
an inverted position,

Avunr FesaLs

When observed, texture, coler, and guantity of waxy matter cssentially as in
second-stape female of same species. Body cither moderately or clongate
clliptical or pyriform, with anterior or posterior end either projecting or not, but
with no distinet buiges along caudal muargin; shape of nonpuparial form at
first similar to that of sceond-stage {emale, but in older specimens rounder in
outling and more convex above in cross seetion; shape of partially and wholiy
puparial forms, in both younger and older specimens, similar to that of second-
stage female of samue specics; segmentation obscure, exeept ocecasionally on
veniral surface of thorax caudad of rostram and of abdomen and on dorstim of
posterior end of partially and whelly puparial forms; young individuals may be
lightly sclerotic throughout and older ones heavily sclcrotic on dorsum, or both
young and old individuals may be practicaily membranous throughout, or mem-
branous except lor sclevotizabion of posterior end; hody margin rounded and
indistinetly defined, never with o fringe; papilinc present or absent, if species
aenpuparial in female, more or less densely covering marginal regions and
prominent, if puparial, scarce and localized and not so proniinent.  Only two pore
types present, the ordinary 8-shaped tubular and the guinqueiocular-disk type;
both fypes may be present, or only the fubular one, but not the quinquelocular
type alone; tubular pores scarce, moderate in number or numerous, scattercd
over venter or over both surfaces or localized on venter largely along margin and
submargin, or largely in 2 pair of indistinetly defined clusters situated mesally
on thorax only or on hoth thorax and abdomen; anal scgment may or may nob
possess up to about six small pairs; in all, typically from 8 to 360 tubuiar pores
present; If species is nonpuparial in femele, gquinguelocular pores always asso-
ciated with both mesothoracic and metathorecic spiracies, typically 1o the
number of 6 to 30 and 1 to 15, respeetively, with caelr pair, and present nowhere
eise; if puparial in female, no quinquelocular pores associated with either pair
of spiracles, but rarcly in an irregular band haviag Sypically from 20 to 26 HOTES,
on sixth abdominal segment. Both pairs of spiracles open approximately on
surface; spiracularine elongate or stout, elearly selerotic, and may or may not
be subequal. Distribution and size of body scfac of samc general charncter and
usually as numerous as, and may be dislinetly more so than, in sceond-stage
female; typically from none to 20 pairs on head, 4 to 40 pairs on thoras, and 11
to 50 pairs on abdomen; in all, 17 to 110 pairs present.  Antenns with or without
& prominent central sunken ares and raembranous base; with from 1 t0 5 fleshy
setae and a small palr of partially or wholly invaginated setae, or with a pair of
partially invaginated setae only. Rostrum, rostral setaze, and rostralis of same
general character (not considering size) as in second-stage female of same species.
A pygidium may or may no& be present; if absent, anus may be distinetly on
dorsal or distinetly on ventral surface; pygidial aren apparently ey be
restricted to anal segment or extend cephalad onto seventh, and even gixth,
abdominal segment; anal segment with from 2 to § pairs of tebular pores,
slways located along esudal margin, and with from 2 to 6 pairs of setae of varying
sizes and positions; pygidial plates or squamulae, in the sease of delicute procésses
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projecting from the caudal margin, rarely present; no such plates or sguamulac
anywhere else on body; anus may be minute or comparatively large; anal ring
and anal-ring setae may or may not he in evidence.

Secoxp-BtaceE Manz

Waxy sceretions, when observed, of same peneral texbure as in other stages,
hut inclined to be denser and cover body betler.  Budy moderately or elongate
elliptical, with anterior and posterior ends more or less evenly rounded; segmen-
tation may be nearly complete or obscure except parbinlly on venler of thornx
and abdomen; very lightly sclerotic in general, or membranous except for selero-
tization on posterior abdominal segmentis; margin indistinetly or clearly defined,
but never fringed; papillae present or absent, if present, searce or fairly abundant
hut loealized slong margin and submargin or on posterior end. Three pore
t¥pes normally present, the ordinary 8-shaped tubular, an asymmetrieal tubular,
and the quingueloculac-disk tyvpe, which in one species may veeasivnally be replaced
by either the trilocular or the quadriloguiar disk type; if preceding instar is wiolly
puparial, all fxpes of pores apparently may or way not be absent, if nonpuparial
or partially puparial, all pores never absent; apparcntly the 8-shaped tubular
type only, both tubnlar types only, or the 8-shuped tubular and & disk type, or
the asymunetrical tubular and a disk type, bul not & disk type only, may be
present in any one species; 8-shinped tubular pueres delicate or pronounced in
appearanee, scarce or numerous, loealized or scattered over both surfaces, and,
when present, ranging in number from G to 350; asyuumetricn! tubular pores
moderutely prominent and loealized in distribution, typleully 1 to 2 und 2 t0 6
cccurring on anterior and posterivr ends, respectively, or in o ventromarginal and
submarginal row containing about 50 well-distributed but irregularly placed
pores extending alinost entirely around body; when present, typically from L to 8
disk pores associated with cach mesathoracie and from 1 to 3 with each meta-
thoracic spiracle, or a single pore with each one of ecither pair of spiracles alonc.
Spiracles open approximately on surfuce; spirnculariae clongate, and may be
decidedly so, lightly or strongly seleretie, mrhoqml Distributlion, size, and num-
ber of body setae may or may nol be approximutely as in svcmi(l-stugc femalc
of sanme spocies; their range in number of |r1irs Lypieally as follows: Head, 5 to 15;
thorax, 4 to 25; abdomen, 8 to 43; in all, 23 to 30 pairs present.  Antenni uay
b more \eaugml less vestigial, or oast‘ntmlh as in second-stage female of snme
gpecies.  Rostrum and rostrul setae upparently similar to these parts in second-
stﬂgc female of same speeies, hut rostralis may be reduced to one shallow loop
basides the charueleristic small cephalie one.  Legs vestiptal, but showing a
varying degree of development; may be entirely obscure or, in coutrast, may
show evidenees of segmentation and possess minufe setae.  Anus on or near
caudal marging prominent or minute; with or without anal ring and anal-ring
gotae,

Tuirp-Srace MALE

Body muderately elliptical in outline, with thie anterior and posterfor ends
evenly rounded in general; in cross seetion maderately convex above; segmenta-
tion may be almest complele and distinet; membranous throughout; papillae and
pires shsont.  Vestigial wings may or nmay not be present; il so, the tweo subsc-
quent instars also with vestigial wings; if absent, the two subsequent instars
withoul. any evidence of wings. &mr*w]c‘s open approximately on surfnce;
gpinteubirise may not be sharply defined ar only very moderately ::Li('ml.l(,,
apparently subequal.  Body setae essentinlly of same character, but may he less
or greater in number than in preceding stage of sane speeics, but ot least always
witl scveral pairs on po.‘:t{'rmr albydominal segnient; their cllstnbutlon ol the sume
general charueter as in first stuge and [emale sLl[..("; mostly small, delicate, and
with unusualiy short shafts, but frequently with a prominent pair an caudal
margin of posterior abdominal segent.  Antennn and legs externally developed;
without recognizable pores or seine; more or less distinetly segmoented, indicated
by indentations and selerofie ares m, typically short, stout, and tapering taward
their apices.  Outblines of head skeleton and rostrum complele and distinet, hut
the parts in u vestiginl condition. Eyes and rosiralis absent.  Anus on or near
caudodorsal marging distinet.  Couneetion with developing ninth abdominal
segment of subsequent instar usoally distinetly in evidence vn or near caudo-
veniral margin of posterior abdominnl sepment.
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FourTH-STAGE MALE

Body inoderztely or clongate elliptieal; anterior end evenly rounded in generul
but posterior end always with a short stout projeetion, the ninth abdominal seg-
ment; segmentation and selerotization essentially as in preceding stapge; papillae
and pores absent. Spiracles, spiraculariac, and body setze similar to these
parts in preceding stage of same species, except spirncularize usually slightly
better defined and more sclerotic.  Antenna and legs more developed than in
preccding stage, more clongate, and their sepmentation and selerotization more
prenounced; without reesgnizable pores or setue; legs may or may not be sharply
clbowed. Outlines of heatl skeleton and rostrum may or may not be ecomplete;
in all cases observed in o more vestigial condition thau in preceding stage of same
species; invagination to alimentary tube apparentily always present.  Lves and
rostralis absent, Anus always well up on dorsal surface, usually distinet.  Con-
neetion with developing ninth ahdominal segment of subsequent instar generally
obscure,

Apryr Mane

Bod  longate elliptical in outline, with pusterior end alwayvs projeeling us
smooth, more or Jess sclerolie, rapicrlike structure; in cross scetion fMatier than
fourth-stage male; segmentation nay he complete or only partinlly so; moem-
branous in general; may or may nol appear delicate,  Thoreie wing framework
absent, or, at most, possibly indicatled iu ane species by a depression slong cephalie
and cuudal borders of mesothorax; wings absent, or in one speeies in o vestigial
condifion.  Spirueles open approximautely on surfaee; spirseulariac elongate or
stout, mostly strongly sclerotie, and subequal.  In distribution and size body
setne essenlially of sume general charaeter as in first stage of same speeies; in the
avuilable complete records varying in number as follows: Ilead, 9 to 11 pairs;
prothorax, 4 to 6 pairs; mesothorax, 2 o § pairs; metathorax, 2 to 6 pairs; lirst
to eighth abdeminal segments, inclusive, none to 3 pairs each: ninth abdominal
segment, cither 3 or 4 pairs; in all, 31 Lo 66 pairs present,  Antenna with 2 stout
hasal segments and a distal eluly composed of from 3 to § segments; elub may be
stout or clongate; basal segment with 2 or 3 slender setue; seeoud segment with 3
lo & slender setac; cluly sepments with o varving number of slender, iloshy, or
spinelike sctae, in all ranging from about 14 to 60 in number; a puir of very giall
invaginated selac apparently may or may nol be present on distal seginent, of
elub,  Either 1 or 2 pairs of eyes present, L pair slightly smatler than the other
and distinetly on ventral surface. THead skeleton ahsent exeept for possibly an
extreme vestige or so, and rostrunm absent, or head skeleton il rustring may
hoth be present though with parts very vestigiol; rostralis nbsent; an invagina-
tion to alimentary tube present, but may be too delieate to diseern casily.  Legs
inelined t0 be stout; mesothoracie pair, especially Libin and tarsus, Mroguently
stouter than these parts of the other logs; setae comparatively searce or abundant,
usually more numerous on the metathoracic legs; setae slender, fleshy, or spine-
like; all three pairs with a minute seta cach near basal articulations of coxae and
trochaniers, and apparently may or may not possess n small spinelike process on
vuter margin of each larsus, the latter always with a pair of prominent setuae on its
onter distal margin and claw always with a prominent pair on inner margin of its
base, with hoth pairs generally having expanded tips; areas that look like sensory
areas may or may net be present. Anug large or small, disiinet or delieate, nnd
sarinhie in position according to species.

The genera included in this tribe may be distinguished by the fol-
lowing keys:

KEYS TO GENERA OF PHOENICOQCOCCINI

With a single spinc Phoenicocaccus Cockerell,
Palmaricoccus, new genus.
With more than one spine,
k. With two disconneeled spines... . .. ___ Platycoccus, new genus,
bl With u single group of four or more spines.. Halimecoccus Cockerell.
Thysanococcus, new genus.
FIRBT STAGE

Normelly with 3 pairs of sctac on anal ring, all distinetly smaller than neigh-
horing setae; with 8 pairs of setue, including anal-ring setae, on posterior
ubdominal segment; rostralis with two more or less long enudal loops when
uncoiled within body Phoenicocoecus Cockerell.
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aa. No setae actually on anal ring; setae considered to be homologous with anal-
ring sctag present, bub not all distinetly smalier than neighhoring setae;
with not more than six pairs of sefae on posterior abdominal segment;

rostralis with no more than 1 long caudal loop, but sometimes with 1 or 2

roundish caudal loops also, when uncoiled within body.

b. Pores with distinet partitions almost through tubes; at least 5 pairs
of setae each on sceond fo fifth abdonminal sepments, inclusive; basal
scgment of antenne with 4 sclae, and next segment with at least
2 setae, hesides a possible spinelike one; zll trochanters with 2 setae
cach, excluding a minute basal one; anus and anal ring relatively
prominent; o more or less distinet bhulge or two on each side of body
along caudal margin...________________ Palmaricoccus, new genus.

bh. Pores partitioned only very slightly or not at all through any part of

tubes; no more than 4 pairs of setae cach on sceond to fifth ahdominal

segments, inclusive; basal segment of antenna with no more than 3

setae and next segment with no morse than 1 seta, excluding possible

spinelike one; all trochaniers with only 1 scta each, excluding a

minute basal one; anus small, disfinet or apparently obscure; anal

ring obseure or absont; a hulge along eaudal margin of body slight

or absent.

¢. Mesothoracic spiracles open almost directly to exterior; ventro-

mesal thoraeie setac short; antenne of the 6-segmented type,

relatively elongate; first and fiffh antennal segments with 3 setae

cach, sixth segment wilh 7 setae______ Plaetycoccus, new genus,

ce. Mesothoracic spiracles open to cxterior through an invaginated

tube; ventromesal thorueic setae relatively long; antenna cither

of the G-segmenicd or uof the annulated type, if of the §-seg-

mented type, not relatively clongate; first antennal sepinent
with only 2 sctae, fitth with only 1, but sixth with 9 setae

d. BExternal openings of 8-shaped pores practically flush with

surface; external openings of mesothoracic spiracular in-

vaginations distinetly away from margin on venlral surface;

antenna of fthe G-segmented fvpe; 4 or § setpe, exclud-

ing minute basal ones, on each coxa; the inner marginal

seta on each trochanter relotively short; anus delicate, more

or less diffieult tosee. .. _.__ .. Halimococeus Cockerell.

dd. External openings of 8-shaped pores on sclerotie elevations;

external openings of mesothoracie spiracular invaginations

distinctly on body margin; antenna of the annulated type;

only 2 or 3 sctae, excluding minute basal ones, on each coxa;

the inner marginal seta on each trochanter relatively long;

anus small but distinet____.__._._ Thysanococcus, new genus.

BECOND-STAGE FEMALE

a. Not puparial; body does not become thickened and hardened; anal vaive
absent; anus distinetly on ventral surface; anal ring pronounced; with
typically at least one pair, and frequently two pairs, of small but distinet
anal-ring setae___ . ________ Phoenicococeus Cockerell.

as. Becomes puparium; body more or less thickened and hardened in puparia}
state; prominent well-defined anal valve present; anus distinetly on doraal
surface; anal ring insignifieant or absent; usually none, but one minute,
almost obseure pair of nnal-ring sctae may be prosent.

b 8-shaped pores numerous and distributed in general and irrepularly over
both surfaces of body or, if not so, comparatively prominent, with
their partitions exfending more or less through membranous tubes;
and in no case with pores possessing a single bar only, having flaring
or folded-up sides; with typically 11 paics of setae on hend and 5 or
more pairs each on second to fifth abdominal segments, inelusive;
with 4 or 5 comparatively large fleshy antennal setae.

Palmaricoccus, new genus.

bb. 8-shaped pores not distributed in general and irregularly over either
suriace of body, comparatively sinall and with partitions apparently
extending not at all or hut lithle into membranous tubes or, if not so,

cach posgessing a single bar only, with flaring or folded-up sides nnd

a tube approximately as sclerotic as the bar; no wmore than §

pairs of setae, usually less, on head, and no more than 3 peirs of
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tetae each on second to fifth abdominal segments, inclusive; with no
more then 2 comparatively large fleshy antennal setae or, if these
are absent, then antenng with 2 small or minute setae only.
¢. Hend distinetly prolonged as & rounded projection; body noticeably
flat, with derm of dorsal and ventral surfaces in contiguity an
appreciable distance within margin, at least in older individuals;
with all tubular pores small and delicate and eomparatively nu-
merous (more than 400) along margin or sitbmargin of both sides of
both surfaces, particularly eephalolaterad of head skeleton; meso-
thoracic spiracles, with iheir nccompanying quinqguelocular pores,
in no more than slight depressions__ ___ Platyceccus, new genus.
«cc. Head not prolonged; body at least moderately thick; derm of dorsal
and ventral surfuces not in conliguity an appreciable distance
wibhin margin in individuais of any stage of development; tubu-
lar pores either distinctly small, delicute, and comparatively few
in number, or at least not numerous (not over 60) along margin
or submargin of both sides of both surfaces, or comparatively
prominent; if prominent, their tubes approximately as strongly
sclerotic as their bars, which possess flaring or folded-up sides;
mescthoracic spiracles with at least one or more of their accom-
panying guinguelocular pores, if present, in distinet pockets, or
in deep invaginations from the body margin,

d. Body margin without a fringe; with 10 or more quinguelocuiar
pores associated with each mesothoracic spiracle oceurring
in af least two distinetly different sizes—small, noninvagi-
nated ones within distinet pockets swhich open to exterior
well within margin on ventral surface, and large, invagi-
nated ones sitnated outside the pockets; with ne guingue-
tocular pores on body other than those associated with the
spiracles; antenna with two minute partially invaginated
setae only Halimococeus Cockerell.

dd. Body margin with a fringe which sharply separntes ventral
and dorsal surfaces; with only 1 or 2 subequa! quinqueiosu-
lar pores associated with each mesothoracic spiracle, which
with the assoviated pores are within deep granulate invagi-
nations opening to exterior on body margin; other quingue-
locutar pores sometitnes present along body margin; antenna
with at least 1 or 2 comparatively large lleshy noninvaginated
setne Thysanecoccus, new genus.

ADVLT FEMALE

a. Eotire body margin and ven{rosubmargin eovered with numerous prominent
papillae; each of 2 pairs of spiracles with a group of quinquelocular pores;
anus situated far cephalad on ventral surface; a pair of distinet anal-ring
setae normally present Phoenicococeus Cockerell.

as. Body margin and submargin of both surfaces devoid of papillae; no guingue-
locular pores associated wish aony spiracle; anus distinctly on dorsal sur-
f&i)ce; anal-ring setae usually absent, if prosent, inconspicucus or practicslly
abseure.
b. With 8-shaped pores scattered over both surfaces or atleast over venter;
each antenna with 4 or 5 prominent feshy setac.
Palmaricoccus, new genus,
bb. With 8shaped pores, except when on posterior abdominal segment, lo-
calized in midveniral region of body from laterocephalic border of
head skeleton fo and including fourth abdominal segment, their dis-
tribution in any one specics distinetly more localized than this; each
antenna with no more than fwo {leshy selne.
¢. Head distinelly prolonged as a rounded projeciion.
Platycocens, new genus.
ce. Head notl prolonged at ail.

d. With all B-shaped pores localized mesad of spiracles, with no
teep fold or suture extending from rostrum toward each
mesothoracic spiracle; witit no plates or squamulae on anal
sepment; each antenna limited to fwo minute partially
invaginated setac; anus minule and diflicul$ to see; anal ring
absent Halimococcus Cockerell.
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dd. Except for those on anal segment, 8-shaped pores localized
directly mesad of spiracles and with a distinet fold or suture
extending from rostruin towards cach mesothorncic spiracle,
or, except for those on anal segment, 8-shaped pores located
on the first three segments caudad of metathoracic spirneles;
2 to 6 pairs of small 8-shaped pores along caudal margin of
ana! segment, which also may possess plates or squamulae;
each antenna with cither 1 or 2 prominent fleshy setae; anus
at least distinet; anal ring present though small.

Thysanococcus, new genus.

BSECOND-BTAGE MALE

a. With prominent anal ring; with normally three pairs of anal-ring sctae.
Phoenicocaceus Cockerell.
aa. Anal ring reduced in size; anal-ring setae absent.

b. Tubular pores rather numerous (at least 100 present), seabtered over at
least one surface of body and never asymmetrical in type, that is,
with bulla issuing from one side of bar.
¢, Typicelly one or more pairs of spiracular pores present; a row of

mesa] sctac each on dorsal and ventral surfaces of abdomen.
Palmaricoceus, new genus.
cc. Spiracular pores absent; a row of mesal setae absent on both sur-
faces of abdomen— .. ____________._ Platycoccus, new fenus.
bb. Tubular pores apparently absent or few in number (8 or lese) or, if
comparatively numerous, 100 or more oceurring in a distinet row along
velniral margin or submargin of boedy, the majority of the agymmetri-

cal type.

d. Tubular pores apparently absent or very few in number and
restricted to head and the two posterior abdominal segments
or to margin of abdomen_..______ Halimococcus Cockerell.

dd. Tubular pores comparatively numcrous, restricted fo a row
extending practically around body.
Thysanoceceus, NeW genus.
ADULT MALE

a. No more than 15 setac on club of antenna; 6 setac only, all slender, on cach
metathoracie tibia and farsu. together, and fwo or more prominent clear
areas, probably sensory in lunetion, on tibin and tarsus together of each
IO et mmm—————— Phoenicococeus Cockerell.

aa. Thirty or more gelae on club of antenna; et least 12 setac, either none or
only some of them slender in form, on cach metathoraeic tibia and tarsus
together, and apparently no sensory areas on tibin and tarsus of any leg.
Iy ith one pair of eyes ouly.
¢. Four pairs of setac on anal segment; at least 3 setne on hasal, and
al least 2 setae on second antennal segiment.
Palmaricocens, new genus.
ce. Three pairs of selac only on anal segment, only 2 sctae on basal,
and no sclae on second antennal scgment.
Platyceccus, new genus.
hly, With two pairs of eves,

d. Only 3 pairs of setac on anal segment; ¢lub of antenna stout,
with no more than four segments, all of which lack spicules;
metathoracie tibin with no more than 10 setae, none of
which are long and spinelike. __. . Halimococeus Cockereil.

dd. Four pairs of setac on anal segment; club of antenna elongate,
with eaight sepments, nll possessing numerous spicules;
metathoracie tibin with about 25 setne, practically all of
which are long and spinclike___ Thysanocoecus, new genus.

Gonua PHOENICOCOCCUS Gackerel!
Fisr STAGE

Boady more or less clongate elliptical, with 1 or 2 small characteristic hulges on
each sicde along caudal margin ol posterior ond; distinetly {lat in living individuals;
segmentation well defined exeept possibly on ventral surface of prothorax and
anterior section of mesothorax; more or less membranous cephalad, bub abdominal
scgments progressively morve selerotic pesteriorward, especially so toward maturity
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of instar. 8-shaped pores comparatively prominent, subequal, with partitions
extending nearly, if not quite, through tubes; bars closely joined, though readily
distinguished apart; bullze distingt but delicate, external openings flush with
surface; typieally 10 pairs present, limited to marginal, submarginal, and dorso-
mesal regions of body. A single quinquelocular pore normelly associnted with
each of 4 spiracles. No invaginated tubes between tracheae and external open-
ings of spiracles; spiraculariac elongate, strongly sclerotic, subequal. Clear ares
present Isterad of each metathoracic coxa. Typically 12 pairs of setae on head,
including a frontal pair on ventral surface between arnis of head skeleton, 4 pairs
on prothorax, 7 pairs cach on mesothorax and metathorax, 2 pairs on first
ebdominsl, 5 pairs each on second to seventh abdominal, and 7 pairs on posterior
tbdominal segment including those on anal ring.  Antenua of the 6-segmentod
type; basn! segment more than twice as broad as any other; apical segment
moderately elongate. Antennal setac occurring typically as follows: 4 slender
setae on basul segment; 2 slender setne and & spinelike process on distal margin of
second segment; 3 slender setae on third segment; 1 fleshy sefa on fourth seg-
ment; 2 slender and 1 fleshy setae on fifth segment; 4 slender and 5 fleshy sctae
on apical segment. Rostrum with apparently 3 pairs of small sctae, 2 pairs
distinetly npical and 1 pair distinetly basal in position; rostraiis with 2 long caudal
Ioops and 1 long cephalic loop, besides the charaeteristic small cephalic loop, when
uncoifed within body. Legs moderately slender; neither frochanter and femur
nor tibiz and tarsus fused.  Leg setae oceurring typically es follows: 6, including
minute hasal one, on procoxa; 5, including minutce basal one, on each of other
woxae; 3 on trochanter, including minute basal one and a comparstively long one
on inner mergin; none on femur or tibiz; 3 and a spinalike process on tarsus:
2 on claw, Anus on ventrecawdal margin; anal ring pronounced nnd typically
with 3 pairs of small setae.  Male instar not puparial.

SECOND-STAGE FEMALE

Body moederately elliptical, with a slight brosd bulge on each side of meso-
thorax; general outline continued evenly around posterior end; segmentation
distinct except on ventral surface of head, prothorax, and mesothorax; slightly
sclecobic throughout even in younger specimens.  With rather acutely pointed
papillae, wore readily observed in younger individuals, nlong margin of both
surfaces and submargin of ventral surface. Tubular pores restricted to the
ordinary 8-shaped kind; iu strugbure essentially as in first stage of this genus;
scattered on head but much the larger number along margin of both surfaces and
submargin of ventral surface. Quinguelocular pores associated with Loth pairs
of spiracles ouly, noninvaginated, subequsal; typically 1 o 4 associnted with each
of four spiracles. Spiracles and associcted pores upen practically on surface;
spiraculariae elongate, strongly sclerotic, subequal. Body setae varying in size,
cceurrence, and less so in posttion; typicaily 14 pairs on head, § pairs on prothorax,
3 pairs on anterior seetion of mesothorax, 7 pairs on posterior section of meso-
thorax, 9 pairs on metathoray, 2 pairs on first abdominal segment, and cither 4
or § pairs on each remaining abdominal segment, excluding those on anal ring.
Antenua irregular in formy; with = slightly elevated membranous base and &
selerotic distal par having a central sunken aren fromn which issue 5 fleshy setae.
Rostrumn with 3 distinet pairs of sefae, 1 pair basad and other 2 pairs distad in
position; rogtralis with 2 long erudal loops, 1 long cephalic leop, and the charae-
teristie small cephalie loop, when uncoiled withiu body., Anal valve absent;
anus comparatively prominent and well up on ventral surfaee; anal ring pro-
nounced, with typicaily from none to 2 pairs of setac. Instar not puparial.

Apurt FEMALE

Body normalls moderately elliptical ab first, beeoming rounder as full develop-
menb is npproached; general ocubline continued evenly around posterior erd;
segmentation obseure except on ventromesal region of thornx and shdomen:
in younger specimens, derm slightly selerotic, in older ones, dorsal and lateral
surfaces strongly sclerotic, ventral surface lghtly sclerotic. Entire margin nnd
submargin of ventral surface and cophalic and caudal regions of dorsal surface
thickty sfudded with papilize, giving surface a selerotic appearance; papiliae simal}
or prominent, blunt, spinelike or platelike; apical margins of papiilae may be
irregularly toothed or serrated. 8-shaped pores present, distinet, though small;
partitions through bars and tubes practically complete; bars ean be distinguished
apart; bullae delicate; external openings fiush with surface. 8-shaped pores
comparatively numercus, scatiered over both surfaces, but less abundant on
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dorsum; smallest situated ventromesally, next in size dorsomesally, largest
marginally on both surfaces and submarpinally on veniral surface; some varia-
tion in number and peosition. Quinquelocular pores associated with hoth pairs
of spiracles, and absent clsewhere; subegual, noninvaginated, irregularly scat-
tered; varying appreciably in uumber, a range of from 6 fo 30 and 1 to 15 around
the mesothoraciec and metathoracic apiracles, respectively, having been observed.
Spiracles and associzted guinquelocular pores flush with surface; spiracularias
clongate, strongly sclerotic, subequal. Body setac varying in size, position, and
oecurrence; none prominent; typically about 20 pairs on Lead, 40 pairs on thorax,
and 50 pairs on abdomen. Antenne irregular in form; with a slightly elevated
membranous base and a strongly sclerotic distal picee having a central sunken
ares from which issuc 5 fleshy setpe. Rostrum with 3 distinet pairs of setae, 1
distinetly basad and other 2 distinetly apieal in position; rostralis typically with
2 long caudal loops, 1 long cephalie loop, and characteristic smali cephalic loop,
when uncoiled within body. Anal segment well up on ventral surface; not scie-
rotie; anus moderately prominent; distinet anal ring present, typically possessing
one pair of setae.
SECOND-STAGE MaLe

Body moderaiely to elonpgate elliptical, and abou$ equally rounded at both
ends; segmentation well defined exeept on ventral surface of hesd, prothorax,
and mesothorax; more or less membranous finoughout.  Papillae present, small,
mostly spinelike and scarce. With ordinary 8-shaped tubular pores only; more
slender than, but in structural details cssentinlly as, in seccond-stage female; in
distribution essentially as in second-slage feinale except less numerous marginally
oz thorax bub more numerous mesally on both surfaces of thorax and abdomen.
Typically none or one guinguelocular pore associated wilh ench mesothoracie,
but no pores assoctated with metathoracic spiracles; ne other quinquelocular or
any cther type of pore present. Spiracles and quinquelocular pores flush with
surface; spirasculariae distinetly clongate, strongly sclerotic, subequal. Body
setae except in a few mninor respects as 1o sceond-stage female.  Antenna irregular
in form; with elevated membranous base and sclerotic distul part without a sunken
area; with apparently o minute, slender seta ou membranous base and five fleshy
setae and & pair of small setae on distal part. Rostrum and roséralis essentially
59 in second-stage female, except thab three larger loops are smaller,  Vestigial
legs usually in evidence. Anus on or near ventrocaudsl margin; pronounced anal
ring, usually possessing 1 to 3 pairs of very sinall setae.

Apuye Mane

Body clongate elliptical, with posterior end occurring as a curving, slightly
stoub rapierlike projeetion; segmentation of all segments distinet; ventromesal
surface of head with a ronndish mildly sclerotic aren; eighth abdoninal and anal
segments characieristically mildly selerotic cxeept near intersegmental subures;
body membranous elsewhere, Vosbiges of fhoracic wing franiework and wings
absent. Spiracularine eclongate, largest diameter sround spiracles, tepering
toward inner ends, strongly sclerotic, subequal. Typieally 12 pnirs of sctae on
head, 6 pairs on prothorax, 7 pairs on mescthorax, G pairs on metathorax, 2 pairs
on first abdominal, 3 pairs each on second and third abdomingl, 4 pairs cach on
fourth and fifth abdominal, 5 pairs each on sixth and seventh abdomiunl, and 4
pairs each on cighth abdomingl and anal segmeunts.  Antoupa with 2 stout hasal
segments, the seeond one notb bwice as long as broad and with » club apparently
composed of 5 segments; apex of distal segment of club blunt and eapped by o
chargcteristic rounded knob; with slender sefae on each of 2 basal segments, 2
slender setae on each of next 2 segments, 1 fleshiy seta on each of following 2
segments, and 4 fleshy and 4 slender selac on apical segment. A single pair of
eves, marginal in position, Head skeleton practically absent, though delicate
differentiated arens may be evidenf, possibly exbreme vestiges of paris of head
skeleton; invagination leading to alimentary tube distinet. Rostrum absent.
Legs subeqgual except tibin sud tarsus of each wcinthoreeic pair stouter than
those of the other legs; 4 ot 5 small siender setae, besides the minute bassl one,
on each coxa; 1 short and 1 long slender setu, hesides the minute basal one, on
each trochanter; no seboae on prothoracic fernur and tibia; no sefae on mesothoracic
femur 2nd 1 small slender scia on mesothoracie tibia; 2 small slender setae cach
on metathoracic fomur and tibin; ¢ and 2 small slender setae on each torsus and
claw, respectively; distinet roundish or subuyval differentinted areas, apparently
sensory sbructures, on metathoracic fibis and on tarsus of all three pairs of legs.
Anus distinet, well eaudad of cephalic border of ninth abdomninal segnment,

Type of genus, Phoenicococcus marlattis Coclcerell.
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Proenicococcus MaRLATTI Cockerell (1, pp. 262-268; 19)

_ Material collected by the writer on the date palm (Phoeniz dactyl-
tfera) in southern Californin. At all times of the year the majority
of the insects are found below the fiber, on the white tissue.

b 1e e
(F1a. 5, E)

Ovoviviparcus. Spine moderately sclerotic.

FIRST STAGE
{(Figs. 2 and 5, ¢ and I))

Body —Disbinetly sclerotic areas on venter cephalolaterad of head skeleton and
ecaudomesad of rostrum. Usually a distinet fures on meson between mesothorax
and metathorax, and a pair of delicate fureae near meson between the two
sections of metathorax. Clear avea laterad of each metathoracic coxa, delieate;
varying in form and size, but apparently always present, Twenty newly hatched
individuals, average: Length 0.33 mim, width 0.15 mm; the smallest 0.30 mm
long, 0.13 mun wide; the largest 0.35 min long, 0.16 mm wide. Ten fully developed
individuals, average: Length 0.38 mm, width 0.19 mm; the smallest 0.35 mm
iong, 0.18 mun wide; the largest ¢.42 wmum long, 0.21 mm wide.

Pores.—Typically 10 pairs of 8-shaped pores present, as follows: 2 more or less
marginal pairs on head; I marginel pair laterad of each pair of spiracles and on
second, fifth, and eighth abdominal segments, and 1 dorsomesal pair each on
posterior section of mesothorax, mctathorax, and second abdominal segment.
B-shaped pores inerease slightly iu size posteriorward; all fairly stable in oceurrence
and position except the dorssmaesal pairs, in which, of 40 individuals examined, 16
possessed the 3 pairs, 19 lacked 4 pore on one or both sides of metathorax, 1 on both
sides of metathorax and also on sceond abdominal segment, 1 on one side of meso-
thorax, and 3 on one side of both mescthorax and metethorax. A single quin-
guelocular pore essocinfed with cach of 4 spiracles; this pore present on one or
both sides of mesothorax in 38, and of metathorax in 29, of above-mentioned 4¢
individuals.

Spiracles.—Each spiracularia with two slight constrictions.

Body setae.—Somewhat less fixed in position on head and thorax than on
abdeomen. In number and position typically as follows: Head with 4 ventromesal
pairs, of which first 3 caudal pairs are distinetly larger than all other head setae,
1 frontal pair on venfral surface between arms of head skeleton, 3 pairs in near
vicinidy of eyes, and 4 dorsomesal pairs; prothorax, 3 marginal pairs and 1 dorso-
mesal pair; anterior section of mesothorax, 1 ventromesal pair; posterior section
of mesothorax, 3 marginal pairs, 1 lateromesal of dorsum, 1 dorsomesal, and 1
comparatively prominent ventromessl pair; dorsum of metathorax and anterior
gection of metathorax combined, 3 marginal pairs, 1 lateromessl of dorsum, 1
dorsomesal pair; first abdominal and posterior section of metathorax combined,
2 marginal pairs, 1 dorscmesal, and 1 fairly prominent ventromesal pair; second
to scventh abdominal seginents, inclusive, each, 2 marginal, 1 ventrosubmarginal,
1 dorsomesa), and 1 ventromesal pair; posterior abdominal segment, 7 pairs,
including 4 marginal and 3 pairs on anal ring; in all, 60 pairs present. In one
specimen, cuter and inner long caudal pairs 58 and 193 micrans long, respectively;
inner pair cxtremely delicate toward their apices,

Antenna.—All segments and their setac nearly stable in form and size; setae
stablc in number but somewhat variable in position; fieshy setae of apical segment
close ageinst latter, some of them difficult to distinguish.

Rosiralis.—In two typieal speeimens, 1.41 and 1.46 mm long, respectively, or
four times or more the length of hody.

Legs—Al setae and tibinl spinclike processes practically stable in form and
oceurrence aud, except apparently for coxal setae, practically stable in position.

Anal ring.-—éepha.lic mergin nok sharply defined; the 3 poirs of setae compars-
tively sinall, the caudal pair being minute and net alwaya distinguished.

Ezuviation.—In both sexes the brenk oceurs cephalad of the antennac and
extends along lateral margins to about ns far as metathoracie legs; the ventral
skin then furns Hhack on the enudal region like a door.

Living specimens.—Pale pink at first; flattened; cventually becoming covered
with a loose masz of white filaments; pale and shiny before malting.
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Ficute 2.—Phoenicococcus marintti, Arsi-stage nymph: A, Body, doersal and ventral, X 400; B, ctumena,
befordlentranee of rostralis, and eonsequent expansion, X 100; €, I, K, F, 8-shaped pore, throngh center,
eroas sections thraugh inner margin of distal bar nnd tube, and ap rtice heyond center, respectively,
X 3,005 @, antenna, venlral, % 1,000; [, spioelike structure on distal margin of second antennsj seg-
ment, x§3,000; I, anal ring, 3 1,200; J, clear aran on vorrler laterad of each metathoracic voxa, % 2,000.
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BESOND-BTAGE FEMALE
(Fig. 8)

Body.—Thoracice furcae present, essentially as in first stage. Papillae mostly
quite small, typically subtriangnlar, but ranging from very minute to compura-
tively broad and flat around spiracles; typically numerous along cephalic and
caudal margins and in vicinity of spiracles, sparsely scattered elsewhere; variable
in abundanee snd extent, mors plentiful around mesothoracic than sround
metathoracic spiracles, may be alinost absent around latter, Toward maturity
of instar the entire body margin becomes comparatively thick and smooth,
chseuring papillae. A rather large newly molted individual 0.3% mm long and
0.23 mm wide; a rather small ene 0.36 mm long and 0.20 mm wide. A rather
large, fully developed individual 0.78 mm long and (.48 mm wide; & rather small
one (.51 mm long and 0.36 mm wide.

Pores.—The number and position of 8-shaped pores varying, more so on head
and thorax than on abdomen. The 8-shaped pores occurring typically as follows:
12 scattered pairs on head; 7 or 8 marginal pairs, and an equal number of ventro-
submargingl pairg, on prothorax and mesothorax together; 2 pairs on or near
margin of each of remaining segments down to and ineluding fifth abdominal one;
1 marginal pair each on sixth, seventh, and posterior abdominal segments; 1 to
3 mesal pairs each on dorsum and venter of thorax; in all, 46 pairs present. The
number of quinquelocular pores noticeably unstable; for exarople, one individual
possessed 10 and 11, 7 and 6 associated with mesothoracic and metathoracic
spiraclee, respectively, whereas another individual possessed only a single pore to
each of 4 spiracles; usually 2 or t and 1 or 2 associated with cach mesothoracie and
metathoracie spiracle, respectively.,

Spiracles.—Each pair fypieally surrounded by a varying number of curving
rows of irregularly formed papillae, mostly broad and shallow, especialiy the more
lateral ones nearest apiracles; mesal ends of apiraculariae usually broadened.

Body selae.—Those on head and thorax somewhat variable in position, those on
abdomen less s0. Their number and position typically an foilows: 14 paira scat-
tered on head, frontal pair absent; 4 marginal, 1 being considered as & lateromesal
pair of dorsum, 1 dorsomesal and 1 ventromesal pair on prothorax; 1 lateromesal
of dorsum, 1 dorsomesal and 1 ventromesal pair on anterior seetion of mesothorax;
4 marginal, 1 lateromesal of dorsum, 1 dorsomesal and 1 ventromesal pair on
posterior section of mesothorax; 3 marginal, 1 lateromeszl of dorsum, 1 dorsomesal,
2 ventrosubmarginal and 2 ventromesal pairs on metathorax; 1 dersomarginal and
1 dorsomesal pair on first abdominal segment, and, in addition, 1 ventromarginal,
1 ventrosubmarginal, and 1 ventromesal pair on each of second to seventh abdomi-
nal segments, inclusive, except for usual absence of veniromesal pair on second
abdomtinal segment; 6 pairs on posterior abdominal segment; in all, Y6 pairs
prescot.

Anfenne.—Membranous base not well differentiated from body derm; sunken
area of distal part with an irregular rim; a minute seta usually observed on mem-
branous bage; five fleshy setse varying in position and size ariging from sunken
area of distal part; apparently a minute pair of wholly invaginated setae on side
of sclerotie distal part.

Rostralis—Length in three typical specimens, 2.30, 2.44, and 2.49 mm,
respectively.

Aral ring—S8clerotization less extensive than in first stage. Typically with
either 1 or 2 prirs of setae; sometimes with a single seta or even none. The ven-
tromesal pair of setae on posterior abdominal segment conaidered homolegous
with the cephalic pair on anal ring of first stage.

Ezuvialion.—Splits immedistely caudad of antennae and along margin to near
posterior end; vertral skin rolls back {o here.

Living specimens—DPale pink; dull in tons at first, but becoming shiny as the
molting period approaches; oval; mass of wax usually denser than in first stage.
SBome specimens in well-protected places outside fiber of host plant producing a
fluffy mass of filamenta piled high above body; these flaments nearly alwaya
eventoslly blown away, leaving naked body of insect.

THIRD-STAGE FEMALE

Not identified.
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L
vins
FouRE 3.—Pheenfcococcys mariatli, second-stage fomale: A, Body, dorsal and veatrsl, X 400; B, . D, B,
crosa gections through tha disiel, mesnl, ped apieal part of basal, and basal part of basal sclerltes of ros-

tritm, respactively, X 600; Fy vonter of distal part of rostram, x 1,000; @, o gquinqueloculnr pere assecl-
ated with e spiracle, X 2,600; H, attenns, X 1,000; [, anal ring, X 1,200.
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ADYLT FEMALE
(Figs. 4 and &, 4 and B)

Body—A#% first normally moderately elliptical in cufline, fist beneath and
moderately convex above in cross section; toward maturiby becoming rounder
in outline and slightly more convex above in cross section; after egg depletion
becoming more or less concave beneath with s tendency to less convexity above;
in the closely confined spaces in which i{ is so abundantiy found, the body assum-
ing approximately whafever shape is demanded of if; segmentation distinct on
mesoventral region of thorax and abdomen, indicated only by dermal structures
elsewhere; clear areas of varying form, mos$ noticeable in older specimens, on
mesoventral surface of abdomen, spparently indicsiing segmentation. Papillae
larger, more erowded anterioriy and posteriorly than laferally; their profusion
and extent varying; sometimes practically absent near meisthoracic spiraclies
and scarce laterally. With 3 more or less distinet furcae between nresothorax and
metathorax and between two sections of metathorax., Average length of 10
newly molted specimens 0.52 mimn, width .35 mm; & rather large one (.72 mm
long and 0.48 mm wide; s rather small specimen .50 mm long and 0.34 mm wids;
a fylly developed, moderately large, and somewhat flattened specimen 1.3 mm
long and 0.98 mm wide; size of fully developed specimens varying considerably.

Pores—1In atructure 8-shaped pores essentially as in first stage and in second-
stage female, but considerably more numerous on all segments; on one side of a
typical specimen 156 counied or venter, 48 on dorsum. Number of quingue-
locular pores varying greatly; one specimen with a large number had 24 and 30,
14 ard 15, and one with a small number had 6 and 7, and 1 each, sssociated with
megothoracic and metathoracie spiracles, respectively; mesothoracic pores
usually more scattered than metathoracic ones.

Spiracles—Essentially as in second-siage female,

Body selae.—All relatively small; mesal setnae generally smallest; one or more
than in segond-stage female on all segments of venter except anal segment;
setae homologous with those of preceding instars relatively stable in ocourrence
and position, exirs setae unstable in both respeets. Number and position of
body setae typically as follows: 9 marginal or submargingl, 2 dorsomesal, and @
ventromesal pairs on head; 3 marginal, 1 Iateromesal of dorsum, 1 dorsomesal,
2 ventrosubmarginal, and 3 ventromesal pairs on prothorax; 4 marginal, 2
lateromessl of dorsum, 2 dorsomesal, 3 ventrosubmarginal, and 3 venitromesal
pairs on mesothorax; 5 merginal, 1 lateromesal of dorsum, 1 dorsomessl, 4
ventrosubmarginal, and 4 ventromesal pairs on metathorax; 1 dorsomessl pair
on first abdominal segment; 2 margineal, 1 dorsomesal, 1 or 2 ventrosubmarginal,
and 2, 3, or 4 ventromesal pairs on each of secongd to seventh abdominsgl segments,
inelusive; in all, from 85 to 110 pairs present.

Antenna—Essentially as in second-siage female but surrounded by numerous
fiat papillae of irregular outline.

Rostralis—~In one typical specimen, 4.92 mm long.

Anal segmeni.—Comparatively reduced in size; with 1 or 2 palirs of 8-ghaped
pores; with 4 pairs of small subequal setse; anal ring rather narrow and variable
in form along its cephalic border; sometimes one or both anal-ring setae absent.

Living specimens.—Dorsum dull pinkish red at first, becoming shiny dark
reddish or wine red toward full development; venter dull pinkish red at first, and
well covered with a thin mat of wax%r filaments. In exnosed locations at Srab
oval, with dorsum distinctly convex; toward full development dorsum becoming
much swollen and rounding considerably onto ventral surface on sll sides; mostly
naked as usuaily observed, but ocecasionsally, when protected from wind, some
white filaments present piled high above dorsum, as in second-stage female,
Behind Sber of host becoming flattened in general foward full development,
frequently asymmetrical in form =as a result of crowding; o discolored matted
mags of waxy filaments nearly aiways enveloping the body. On foreing back a
leaf base of the host fo expose the inssefs, this mai of filaments typieaily pulled
away above, diselosing most noliceably the bright reddish te dark wine-red
dorss of adult femsle bodies, with only & rim of wax around margine of lebter
observable; hence, the name ‘‘red date scale'” that has been used in referring to
this insect. Aster epg deposition the body becomes dull in tone, brown, and
leathery in appearence.
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FIGURE 4.—Phoenicococens merlatti, adult fomale: A, Body (portinlly developed), dorsal and ventral
X 165; B, ventromesa! abdominal pare, X 3,000; C, basal nntennal seta, X 2,000; 9, ventromesal abdominal
seta, X 2,000; E, ventromarginal seta, X 3,000; £, section of ventrocaudal surface of abdamean to show
papiilae (set.ne and pores omitied), X 165; 7, nolonna, X 750,
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SECOND-STAGE MALE
(Fig. 6)

Body.—Papillze practically restricted to a narrow fringe along eaudal margin,
Thoracie furcae present, essenfinlly as in first instar. A rather large newly
molted specimen Q.35 mm long and 0.19 mm wide; a rather small one 0.32 mm
long and 0.16 om wide; a typical fully developed speeimen 0.41 mm long and
0.20 mm wide.

Pores—A typical speeimen possessed the following 8-shaped pores: 8 seattered
pairs on hoth surfaces of head; 1 marginal pair on first abdominal segment; 2
marginal pairs each on prothorax, eaen section of mesothorax, and second to
eighth abdominal segments, inclusive; 3 marginal pairs on metathorax; 1 ventro-
mesal pair each on prothorax, anterior section of megothorax, and second to fifth
abdominal segments, inclusive; 1 ventrosubmarginal and 1 venlromesal pair
on posterior section of mesothorax; 1 ventrgstibmarginal and 2 ventromesal
pairs on anterior section of metathorax; 1-dutsomesal pair on cach segment of
thorax and first to sixth abdominal segments, inclusive; 1 lateromesal pair of
dorsum ench on mesotherax and mwetathorax; in all, 55 puirs present. 8-shaped
pores slightly smaller toward meson, per* 1\ps somewhat more so on dorsum. Of
30 specimens, ¢ had a quinquelocul” Jre associnted with each mesothoracic
spiracle, 9 lacked such a pore on one siug and 12 on both sides of mesothorax.

Budy selue.—Issentially as in second-stage female exeept for presence of
frontal pair on head and 2 pairs of dorsomarginal setac instead of 1 on anal
segment, and slighi'y larger size of second ventromesal pair on head and 1 of
marginal pairs on anal segment; in all, 78 pairs present.

Antenne.—Comparatively elongate; niembranous base just a raised portion of
body derm; sclerotic distal part sharply narrowed apieally, producing almast the
effect of another segment; with 5 fleshy setae of varying sizes and 1 pair of
smgll, apparently wholly evaginated, fleshy setae issuing from lower distal part.

Rostralis.—In three typical specimens, 1.3, 1.5, and 1.6 mm long.

Legs.—The three pairs nearlv always distinct; 2 or 3 scgments and as many
minute setae can ususally be distinguished.

Aral ring—Prenounced; of 15 individuals, 3 possessing 3 pairs of setae, as in
first instar, all 12 others lacking 1 to 3 setae from the middle and caudal pairs; in
contrast to second-siage female, the cephalic pair considered as actually present
on anal ring.

Ezuvialinn —Break oceurring cephalad of antennae, the derm of both dorsal
and ventral surfaces being pushed back to posterior end.

Living specimens—Pale pink; dull in vone at first, shiny toward maturity;
wax more dense than in second-stage female, producing 2 veritable cocoon.
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inInb

FlounE &,—Phoenicococcun marlefli, second-stape ingle: A, Body, dorsal and venlral, X 400; B, rosirum,
tatera] aspect, X 406; C, D, I, I, G, T4, ropresenting setae (rom vagions parts of body to Mestrate approxi-
mately thelr comparative sizes, X 2,000; €, afl leg setae; D, two caudal poles of nnal-ring setng; , ventro-
rnesnt cephstia palr of oosl-ring s mil rostral selag; &, ail head sotno axeed secand Yeutromresal paie, gil
marginal and submargionl setue of hoth dorse! and ventral surinees of thorax end gbdeman axcept Inadi-
ented omes mentiohed above on anel segmeni, and ol dersemesal setne; G, second puir of veniromesal
hendl selne angd vertrgsubmargingd potr of selae of anel ssgment; I, ventromarpingt Dair of setne on aool
segmient; £, annl ring, inleral agpect, X LOWY J, anlenng, X 1000,
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THIRD-STAGE MALE (PEEPUPA}
(Fig. 7)

Body.—Moderately elliptical; segmentation of all seginents more or less
defined; varying in size, the average of 10 specimens being 0.37 mm long
and 0.18% mmm wide.

Spiraculerice.—Elongate,
with inner ends expanded,
lightly sclerotic, subequal.

Body setac—Subcgual,
shafts short exeept second
ventremesal pair on head, 1
mnarginal pair on anal seg-
ment slightly larger, and 2
mesocaudal pairs on anal
segment smaller than the
average scta. Body setae
occur typically as follows:
12 pairs on head, frontal pair
either indistinet or absent; 3
marginal pairs, 1 lateromesal
af dorsum, 1 dorsomesal, and
apparcntly 1 ventromesal
pair on prothorax; 1 dor-
somesal pair on  antertor
section of mesothorax; 2 or
3 marginal pairs, 1 latero-
mosal of dorsum, 1 dorso-
mesal and 1 ventromesal pair
on posterior seetion of meso-
thorax and on  anterior
seetion of metathorax; 1
ventromesal pair on posterior
section of metathorax; 1
marginal and 1 dersbmesal
pair on each of first to third
abdominal scpinents, inclu-
sive; 1 ventromesal pair on
cach of second to seventh
abdominal segments, incli-
sive; and, in addition, 1
ventrosubniarginal pair each
on posterior secetion of meso-
thorax and sixth and seventh
abdominal segmeants; 6 pairs
on anal gegment; in all, 63
or (34 pairs present,

Antenna. —Ftocky; with
indications »f five segments,
partially and lightly
selerotie.

Legs—Btocky; with indi-
cations of all segments; all
seginents, cxcept possibly
coxae, partizlly and lightly
FIGUNE 7.—Phoenicococcus martatti, third-stage male (prepupn):  SCIErobic. .

Tody, dorsal nnd vendirol, ¥ 360, Anal segment.~:\nus dis-

tinet, on or quite near enudal

margin, Appsrent externa! opening of & membranous tube conneeting with ninth
abdominal segment of subsequent instar distinet. .

Fruvia{ion.—Break oceurring along dorsomesal line from anterior margin to
posterior section of mesothorax.
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FOURTH-BTAGE MALE (PUFPA)}

TIGURE Y. —Phoenicoeocend mariatti, lourth-stuge male (piipa): Body, dorsal and veatral, X 300,

Budy.—Elongate clliptieal, with posterior projection noticeably bhlunt and
ronnded; segmentation practicully complete throughout; varying in size, the aver-
age of 10 specimens being .38 mm long and 0.16 mm wide.

Spiracularine.—Moderately stout, owing to considerable expansion of inner or
mesal ends.

Body selue—Essentially ns In preceding instar, except frontal pair on head
present and distinet, nnd ventromesal pair of sccond nbdominal segment usually
absent.

Antenna—8tocky, hut less so than in preeeding instar; with Indieations of
at least seven segments, some of which are partially and clearly selerotie.

Legs.—Essentially as in preceding instar except more elongnte, sclerotization
of the five distal segmenls more pronounced, and segmentation more clenrly
defined; relatively straight.

Anul segment—Anus distinet; situated well caudad of cephalic margin of
ninth abdeminal segment.

Exuviation.—Esscotially as in preceding instar,
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ADULT MALE
(Fig. 9)

Body.—Indentation of sutures along margin pronounced; varying in size, a
rather large specimen 0.59 mm long and 0.19 mm wide, a rather small specimen
0.37 mm long end 0.12 mm wide.

Fab ¢

Fraune 0.—Phecnicococeus warkedti, ndult male: -1, Body, dorsal and ventral, X 300; B, posierior end, dorsal
and veniral, X 500; C, lateral aspeet of gonital sirielures, X 300; 0, posterior end, dorsal and veniral,
X 1,000; E, F, @, dorsal surfaces of he mnetntliorneic, mesothorneie, snod prothoracio tibine, torsi, ond clnws,
respectively, X 360; I, dorsum of apien! segmernit of antenan, ¥ 360,

Body setae.—In distribution and number essentially as in 2 preceding instars
exeept for addition of 2 pairs on ventral surface of anal segluent; in structuyre,
shafts distinctly longer than in 2 preceding instars; second ventromesal pair on
head and ventromesal pair on posterior section of mesothorax comparatively
large; in all, 86 pairs present.
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Antenna-—The 4 distal segments of club compactly united, 1 swollen in appear-
ance, aimost oval; distal segment of club capped by & characteristie koob; sli
slender sefae, except 4 distal ones, and all fleshy setae comparabively short.

Legs.—Not large; typically with 3 sensory areas on each metathoracic tibie and
2, 3, and & on tarsus of each protheracie, mesothoracie, and metathoraelc leg,
respectively.

Living specimens—Appearing to naked eye bui little larger, bub distinctly
redder, than first-stage individuals,

Genug PALMARICOCCUS, new genus
FirsT STaGs

Body moderately to elongate elliptical; 1 or 2 small bulges on each side along
caudal margin of abdomen; segmentation well defined except on ventral surface
of hend, prothorax, snd anterior section of mesothorax; posterior abdomipal
segment or {wo sclerotic, remainder of body more or less membranous, although
there may be sclerotization laterocephalad of head skeleton. In any one species
8-shaped pores cither all of nearly same size and comparatively large, or some ¢om-
parstively large and others sharply reduced in size; partitions through tubes
extending nearly to externsl openings; bars closely joined but can be distinguished
apart; bullae distinet but delicate; external openings flush with surface; typically
12 to 18 pairs present along merginal, submarginal, and dorsomess! regions of
hody. A single guingueloculer or trilocular pore sssociated with each meso-
thoracic, hut not witlh metathoracic spiracles. No invaginated fubes between
trachese and external openings of spirzeles; spiracularige may be elongate and
strengly sclerotic or suboval and lightly sclerotic; & subequal clear area present
laterad of each metathoracic leg, delicate, variable in form, bui usually distines.
Typically either 11 or 12 pairs of setne on head, frontel pair on ventral surface
between arms of head skeleton prasent or absent, 4 pairs on prothorax, 7 pairs on
mescthorax, eithier 7 or 8 pairs on metethorax, 2 pairs on first abdominal segment,
& pairs each on second to seventh shdominal segments, inclusive, and § pairs on
posterior abdominal segment.  Antenna of the B-segmented type; basal segment
more than twice as broad as any other, apical segment moderately elongate,
Antennal sciae oceurring typieally as follows: 4 slender selae on basal segment,
2 slender setac aud a spinelike process on second segment; cither 3 or 4 slender
setae on third segment; cither I fleshy seta or none on fourth segment; 3 slender
setac and 1 {leshy seta on fifth segment; 4 slender and 5 fleshy setae on apical
segment.  Rostrum with apparcently 3 pairs of small apieal sctae; rostralis etbher
with 1 single long gandal loop or, in addition, with 1 or 2 irregular roundish caudal
loops, when uncoiled within hody. Logs moderately slender or slightly stoud;
neither trochanter and femur nor tibia and tarsus fused. Leg sctac oceurring
typically as follows: G selae, including minute basal one, on cach precoxa and
5, inctuding minnte basal ene, on each of remaining coxae; 3 selae, including
minnte busal nne and a comparatively long one, on trochanter; either 1 ur 2 satae
on femur, cither 1 or nove un tibia, 3 scfae and a spinelike process on tarsus, and
2 setac on elaw.  Anus on caudal marging anal ring distinet, bub no selac definitely
on anal ring.  Male instar may or may nob be puparial.

SEcoxn-Stact FEMALE

Body maderafely clliptical to pyriform; general outline not continued evenly
around posterior end, which slightly projects; segmentation of head and thorax
obgcure, that of abdomen distinet foward posterior end, in young specimens
membranous excepd seventh abdominal segment.  Papillac present; prominent
and numerous along margin and submargin, and may or may not be scatfered
plentifully over both surfaces of body. 8-shaped pores slways presend; of
ordinary kind only; varying eonsiderably in size, tather limited in number or
numergus, or seaticred over body; partitions extending to a greater or less degree
through tubea; hars may or may not be difficult to distinguish apart; bullse
distinet; exlernal openings not on projections, Al quinquelocular porea sub-
equsl, noninvaginated, typically 1 fo 55 associated with each spiracle, no others
on bedy. Spiracles and quinguelgcnlar pores open on surface or in shaliow de-
pressions of surface derm; region about spiracles may or may not be noticeably
thickened and rugose; spirsculariac elongale, strongly selerotie, subequal.
Typically either 10 or 11 pairs of setac on bead and 2 to 7 pairs on cach remaining
body segment. Antenna with or without an elevated membranous base, but

13034—3i—4




50 TECHNICAL BULLETIN 404, U.S. DEPT. OF AGRICULTURE

always with a sclerotic distal part; the latter may or may not have a central
sunken area buf always has 4 or 5 fleshy setae and a pair of small setae which may
or may not be wholly invaginated. Rostrum with 3 pairs of sctae, 1 pair basad
and 2 palrs distad in position; rostralis with 1 elongate loop, 2 roundish leops,
and the small cephalic Joop, when uncoiled within body. A membrancus area
through which rostralis of adult is forced may or may not be distinet. Ansl
valve always present; with characteristic markings; lacking pores, but with 3
to € pairs of setae; anus centrally or cephalically located on anal valve; anal
ring small or indistinct, apparently lacking setas, Becomes puparium; derm of
igtter may or may not be heavily sclerotic.

Apornt FEMALE

Body moderately to elongate elliptier! or pyriform, posterior end distinetly
projecting beyond genersl margin. In bhoth young and old specimens ¢erm
membranous except on dorsocaudal part of anal seginent, which may be lightly
selerotic; segmentation obscure except on venter of abhdomen and on both sur-
faces of posterior abdominal segments. Papillae present, but not distributed in
general over body; at maost restricted to immediate vieinity of spiracles and
ventromesul region of thorax, on which they are inconspicuous, spinelike, or
platelike with serrated apical marging, and occur characteristically In irregular
rows. 8-shaped pores distinet though small; partitions apparentiy may or may
not extend through tubes; bars can be distinguished apart with dificulty: bullac
delicate; external openings may or may not be surrounded by distinetly scierotic
rims; pores scatiered over venter or over both surfaces; may be pumerovs or
few in number. No pores associated with spiraeles, but gquinguelocular pores
may be present on sixth sbdomineal scgment. Spiracles flush with surface; spi-
racularine elongate, strongly selerotic, subequal. Body setae smail or modcerate
in size cxcept on anal segment; typieally 7 to 12 pairs on head, 19 to 24 pairs
on thoray, and 35 to 48 pairs on abdomen.  Anfenna limited to a single selerotic
picce without a prominent central sunken arca, though a very small depression
apparently may be present in one species; with 4 or 5 ficshy setae and o pair of
small slender sctae, which tnay be wholly or only partially invaginated. Rostrum
with apparently 3 minute pairs of sclae; rostralis with 1 elongate loop, and the
characteristic small cephalic loop, or, in addition, with 2 large roundish loops, wien
uncoiled within body. Anal segment on both surfaces of posterior end either
practicaily membranous or partially and lightly sclerotic on its eaudal portion;
with from 2 to & pairs of 8-shaped fubular pores on or near caudal margin; with
6 pairs of setae, 3 pairs along ventrocaudal margin heing relatively prominent.
Anus well up on dorsal surface; moderately prominent; apparently with or with-
ocut a smali anal ring; anal-ring setae apparently absent.

Seconn-Sracs Mare

Body moderately to clongate elliptieal; sides may be ncarly parnilel or mid-
thoracic region may bulge; segmentation obscure excepi on abdomen or rather
distinet throughout cxeept on ventral surlsce of head, prothorax, and meso-
thorax; membrancus except for possible [aint selerotization of posterior abdom-
inal segment, or lightly sclerotic bhut inereasingly so posteriorward on the 3 or 4
posterior abdominal segmients, Papillne practically absent except arcund
spiracles, or ebundant marginally and submarginally on both surfaces of body,
where they are small and spinelike.  8-shaped pores restricted to ordivary kind;
may be only moderately plentiful or compnratively numerous; scattered on hoth
surfaces; partitions extending through bars and more or less through ilubes,
but may be diffieult to distinguish in lalter; bullae delicate; external openings
apparenily flush with surface, bul may be surrounded by selerotic rims. Typically
from none to § guinquelocuiar pores associated with cach mesolhoracic and none
to 3 with esch inelathoracic spiracle; in the luiter position a single triteculor or
quadrilecular pore may replace z quinquelocular pore normally present; no
other quingueiocular or any other pore type present clsewhere on hody.  Spi-
racuiarine distinctly elongale, strongly sclerotie, subequal. No less than § pairs
of setae on head; no less than 6§ pairs on anal semnent, 1 of which is distinetly
targer and pair next to it slightly larger than the other body sctae, aul no less
then 3 pairs on cacli of other body segments, except possibly anferior seetion
of mesothorax and first abdominal septaent.  Antenna prominent, with 4 or 5
large fleshy sctae, or greally reduced in size, with hardly more than vestiges of
setae; if the latier, puparial in form. Rostrum with 3 pairs of minute sctae,
all more or less apical in position; rostralis with & brosd shallow bond and the
characteristic small cephalie loop, or with 1 clongate loop, 2 hroad rather deop
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doops, and the characteristic small cephalic leop, when uncoiled within body.
Vestigial legs may or may not be in evidence. Anus prominent; situated ox or
nesar esudal margin, which may or may not slightly project here; distinet awal
ring; anal-ring selac spparently absent.

Aporr MaLe "

Bodv clongate elliptical, with posterior end oceurring as a moderately siender
‘rapierlike projection; segmentation defined in all seginents except anterior section
of mesothorax; membranous except posterior abdominal segment end, in addi-
iion, possibly s mild sclerotization of a portion of penultimate segment. Ves-
tiges of thoracic wing framework absent, or at most Indicated by cephalic and
caudal horders of dorsum of mesothorax being unusually well defined, with pro-
nounced depressions. Vestigial wings may or may not be present.  Spiraculariae
stout or inclined to be elongate, strongly sclerotic, subequal.  Body setae approx-
imately as in Phoenicococeus marlalti exeept 2 to 4 pairs each may be absent from
head, thorazx, and ahdomen. Antenna with 2 stout basal scgments; second
segment not longer than broad; ciub stout or elongate, gomposed of 5 to 7
secgments; cach of 2 basal segments with 2 to & slender setae and none or 1
flesiy setn; each of club segments with from 1 lo 4 slender and from noue to
8 fleshy setae; antemnal setae mny be comparatively small or prominent, Single
pair of eyes, marginal in position. Head skeleton with the merest vestige re-
maining, or with vestigial parts distinet. Rostrum either absent or vestiginl.
Legs large, subequal, or metathoracie tibia and farsus distinetly stouter than the
other tibiae and tarsi; with slender angd fleshy setac of varicus sizes on all seg-
ments, or stender setae only on each trechanier and femur; with typically 7{o 9
setae on cach coxa and 3 on each trochanter, including minute basat seta on cach,
3 to & ou cach femur, 3 to 16 on each iibin, 5 to 16 on cech farsns, and 2 on each
claw; apparently no definite sensory arcas present on any segments.  Anus
distinet; may be near or on cephalie border of anal segment.

Type of genus, Palmaricoccus attaleae, new specles.

Kzy: 70 SrEciss oF PALMARICOCCUS
FIAST STAGE

2. Only 12 8-shaped tubular pores norially present, with dorsomesal ones ab-
sent; spiracular pores trilocular; no seta on fourth antennal segment.
attaleae, new species.
an. From 14 to 16 8-shaped tubular pores normally present, ineluding at least 4
pairs of dorsomess! ounes; spirscular pores guinguelocular; a prominent
flshy seta ou {ourth antenna!l segment.

b. Rody comparatively large, typically about 0.36 mm loug and Q.16 mm
wide; 14 8-shaped tubular pores normally present, dorsomessl ones
only shightly smailer than marginal ones; a single pore associated
with epch of 4 spiracles; wmosothoracic spiracular pores about §
microns in dizmeter; 1 pair of (rontal selac present; 1 seta midventrally
located on fomur and ! seta on inner distal margin of tibia; rostralis
comparabively long and possessing b long caudal loop and 2 or more
lurge roundish foops, when uucoiled within body, besides the charace-
teristic small cephalic loop pritchardiae, new species.

bix. Body comparatively smali, typically about $.22 mm long and 0.13 mm
wide; 16 8-shaped pores normaily present, with dorsomesal and
dorsosubmarginal ones distinetly smalier than merginyd pores; 1o
pores associated with melathorne spiracles; mesothoracic spiracular
pores about 3 microns wide; fron ta) setae absent; no scta midventrally
Situated on femur and no setae ab all on tibia; rostralis not long, with
1 long caudal loop and the charactesistic simall cephalie loop only,
when uncoiled within body nesiotes Laing.

SEGOND-STAGE FEMALE

o With 8-shaped pores distribuied in gencral over body, dorsemesal pores
being only slightly smaller than the others; distinet platelike thickenings
of irregular form nbouk ail 4 spirnenlar external openings; with 4 fleshy
antennal setne, redueed in size and arising from 4 sunken area; anal valve
with only 3 pairs of setac, all comparatively large, rather stout, and sub-
equal; anus located centraily on anal valve_.._.. attaleae, now species.

7 Data lacking for oot specics, nnd not complete for naolber.
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Majority of 8-shaped pores on or near body meargin, the mesal ones on bhoths
surfaces considerably siaaller than the marginal pores; no distinetlv plate-
like thickenings around any spiracular opening; sll fleshy antennal setae-
prominent and not arising from a sunken base; anal valve with § pairs of”
setae, 4 of these small or ordinary in size, the remaining 2 pairs, laterad’
in position, slightly larger, bu$ not stout; anus distinctly cephalad as.
regards its position on anal valve.

b. A mewly meolted specimen typically about 0.64 mm long and 0.33 mm
wide; caudal margin of posterior end evenly rounded but not project-
ing; papillae extending from margin considerably mesad on ventral
suriace; 8-shaped pores numerous (more than 700 on body); typically
30 or more quinquelocular pores associnted with each of 4 spiracles,
though sometimes as few as 12 or as many as 55 or more may be:
present around any spiracle; 7 pairs of setne each on fourth, fifth, and:
sixth abdominal segments; antenna with § prominent fleshy setae.

pritchardiae, new speeics.

blk. A newly molied epecimen typically 0.37 mm long and 0.19 mm wide,.
thus not much more than half as large as pritchardiae; eaudal margin
of posterior end with n wavy outline and characteristically projecting;
papillac rather sharply restricted to marginal and submarginal re-
gions of ventral surface; considerably iess $han half as many 8-shaped’
pores (no more than 250 on body, and usually less) as in pritchiardiaa;
t¥pieally only 4 to § quinquelocular pores associated with each meso-
thoracic and 1 with each metathoracic spiracle; only 6 pairs of sotae
cach on fourth, fifth, and sixth abdominal segments; antenna with
only 4 fleshy setae nesiotes Laing..

ADULT FEMALE

. With 8-shaped pores seabtered promiscuously over bhoth surfaces of hody;

with an irregular row of quinguelocular pores on sixth abdominal seg-
ment; fleshy antennal sefae shorter, or at least no longer, than antenna.
itself; all six pairs of setae on anal segment distinetly larger than the-
other hody setac attalere, new speocies.

. With 8-shaped pores seattered promiscuousiy, Lut practically confined to.

ventral surface; no quinguelocular pores on hody; 4 of antennal setae st

least twice the length of antenna ilself; with only 3 pairs of sctae on anal:

segmend distinetly larger than the other body seine.

b. Body suboval to pyriferm, typically 1.1 mm long and 0.74 mm wide;
typically with no less than 300 8-shaped pores on body; 4 of antennal
sciae at least 3 times length of antenna itself.

pritchardiae, new species.

bb. Body elongate elliptical, typically 0.67 mm long and 0.30 mm wide;

typically with no more than 60 8-shaped pores on body; none of
antennal sefae more than about twiece length of antenna itself.

nesiotes Laing.

BECOND-STAGE MALE

. Remains within first-stage body, which is puparial; papillae absent;

8-shaped pores minute, rather difficult to distinguish; antennae hardiy
more than slightly sclerotic thickenings; all antennal setae distinetly ves-
tigial atteleae, new species.

. Bursts (rom first-stage body, which is not puparial; numerous distinet papillne-

around body margin; 8-shaped pores not minute, readily observable; an-

tennae not only projecling well above the surfaece as distinet tubereles,
but apparently seginented and each with 4 or 5 prominent fleshy setae,

b, Body typically 0.40 mm long and 0.23 mm wide; typieally with 4 to

3 quinquelocular pores associated willh each mesobhoraciec and 1to 3

with each metathoracic spiracle; a pair of frontal setac present be-

tween arms of head skeloton pritchardiae, new specics,

bb. Body typically 0.29 mm long and 0.17 mm wide; typically with I to 3

quinquelocular pores associated with each mesothoracic, and usually

none but oceasionally 1 quinquelocular pore associated with each

metathoracic spiracle; frontal setac absent nesiotes Laing..
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ADULT MALE

8. Wings entirely lacking; club of antenna stout, 5-segmented, distal seg-
meont sharply reduced in breadth; segments of each metathoraele leg with
typically the following number of slender and fleshy setae, respectively,
excluding minute hasal ones on coxae and trochanters: Coxa 5 and 1,
trochanter 2 and none, femur 4 ard 1, tibia 5 and 2, tarsus 4 and &

attelese, new species.

:an, Vestigial wings present and distinet; club of antenna 7-segmented, distal
segment not appreciably reduced in breadth; segments of each metatho-

racie leg with typleally the following number of slender aud fleshy setae,
respectively, excluding minute basal ones on coxze and trochanters: Coxa

4 gnd 4, trochanter 1 and 2, femur 4 and 5, tibia 8 and 8, tarsus 4 and 12.
nesiotes Laiog.

PALMARICOCCUS ATTALEAR, new species

Madterial collected by G. F. Ferris in 1925 near Manzanillo, State
-of Colima, west coast of Mexico, on the old fruit of the “coquito
palm’ (A#alea cohune) lying on the ground beneath the trees.

Eae
(Fig, 10, B
‘Oviparous, Spine strongly sclerotic,
FIRST BTAGE

(Fig. 10, A~E}

Body.—Elongate elliptical. Sclerotic areas near head skeleton usually obscure
.ot sbwent. A distinet furca on mesen between mesothoracic and metathoracie
segments. The 2 posterior sbdominal segments relatively sfrongly sclerotic.
Typical newly hatehed specimen 0.27 mm long and 0.12 mm wide; fully developed
female moderately sclerotie, typieally 0.50 min long and 0,27 mm wide. Male
instar beeomes puparium; strongly sclerotic; typically 0.39 mm long and 0.20
mm'wide.

Pores.—Typically with 12 pairs of 8-shaped pores as follows: 2 marginal pairs
on head; a single marginal pair each on prothorax, anterior sections of both meso-
thorax and metathorax, and first, third, sixth, seventh, and posterior abdominal
segments; submarginally, a pair each on venter of third and fifth abdominal
segments. 8-shaped pores slightly larger posteriorward. A single #rilocular
pore associated with each of four spiracles.

Spiracles.—Spirnculariae suboval, lightly sclerotie, subegual; with granulate
areas on each side of spiracular externzl openings.

Body setae.—In distribution essentially as in Phoenicococcus marlaiti, usually
with the addition of a minute pair on venter of anterior section of metathorax
mesad of spiracles, and one less pair on posterior abdominal segment; in all, 69
pairs present. In one specimen, outer and inner long enudal pairs 53 and 203
microns long, respectively.

Anienna—With 4 setas on thivd segment, none on fourth, and 3 slender sctae
on fifth segment; otherwise essentially as in Phoenicococcus marlatli.

Rostralis—Length in two typieal speeimens, 0.63 and 0.72 mm, respectively.

Legs—Essentinlly as in Phoeenicococcus marlalii cxeept for presence of two
setae on femur,

Anal ring—Redueed in size but apparently present. No setae on anal ring,
‘but two pairs near it on ventral surfacc considered homologous with the middie
and‘cephalic pairs on anal ring in Phoenicococcus marlalti.

Ezuvialion—In male, break oceurring ventrally on suture between sixth and
seventh shdominal segments and extending along this suture onto dorsal surface
until usually but a small connection remsins; frequently in mounted specimens
the caudsal end entirely separated from pupariuni. In female, derm swollen
from growth of subsequent instar bursting in an irregular manner.

Dried materiol.—Froguently found in crevices: body mostly bright brown;
apparently naked.
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F1gunE 10.—Felingricoccus aligleae: A, First-stago nymph, body, dersal ancl veniral, X 500; B, saie, meso-
thoraeie spiraclo, X 2,600; €, same, dorsocaudal pore, X 3,000; D, snme, antenns, ventral surlace, X 1,000;
E, same, aoel-ring and uexgilboring sotae, X 2,000; #, egg sping, X 1,500,
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SECOND-ETAGE FEMALE
(Figs. 11, 1%, F, and 13, A-D)

Bady—Eliptical in younger specimens, pyriform in older ones; segmenta-
tion obseure except for the 4 or § posterior abdominal segments; in younger
specimens derm membranous except on seventh and to some extent or sixth
abdominal segments, seventh being sfrongly sclerotic; sclerotization spreading
cephalad, but in decreasing degree, to and inciuding dorsum of fourth sbdominal
segment before general thickening of entire body wall takes place. Prominent,
stout, spinelile, frequently curved papillae, scattered thickly along iateral and
cephalic margins of venfral surface, so abundant thet, in younger specimens,
the derm beneath is obseured; away from these marging papilise hecoming
smaller, blunter, and fewer in number; fully developed individuals uniformly
heavily selerotic, obscuring the papillae. [In older specimens a pair of compara-
tively large roundish thin areas in body wall laterad of head skelefon penstrated
on either side by rostralis of adult. A newly molted specimen 0.36 mm long and
(.25 mm wide; a typicel puparium 1.60 mim long and 0.97 mm wide.

Pores.—8-shaped pores moderately numerous and scattered over both surfaces
except on the 3 or 4 posterior abdominal segments; 2ll amall and somewhat
elongate, smallest mesad on dorsel surface; parbitions extending apparently
about half way through tubes; bars readily distinguished apart; on one side of
one typical specimen were 82 ventral and 38 dorsal pores, thus roughly twice a8
many on veniral as on dorsal surface. From 3 fo 15 quinquelocular pores
associated with each of four spiracles; sifuated within shellow depressions leading
to spiracles or on raised sclerotic pieces studding the depressions.

Spiracles—Both pairs in shallow depressions; distinet, irregularly formed,
overlapping sclerotic thickenings or plates cover the sides and surrounding
regions of the depressions, giving a rough or rugose appearsnce to the parts;
apirzcylariae distinot, slightly enlarged ab inner ends.

Body setee—Typically 11 scattered pairs on head; 3 marginal, 1 dorsomesal,
and 1 ventromesal pair on prothorax; 8 marginal, 1 dorsomessl, I lateromesal of
dorsum, and 1 ventromesal pair esch on mesothorax and metathorax, and 1
additional marginal pair on metathorax; 1 marginal and 1 dorsomesal pair on
first sbdominal segment; 1 dorsomarginal, 1 dorsomesal, 1 ventromarginal, 1
ventrosubmarginal, and 1 ventromesal pair on each of second to seventh abdom-
inal segments, inclusive; 3 pairs on enal vaive; in zll, 64 pairs present.

Arntenna.—-A reised membranous base practically abseni; otherwise essen-
tially as in Phoenicococcus marlatii except for presence of only 4 fleshy setae and
apparently 1 minute slender seta on lateral surface of distal sclerotic part of
antennsa.

Rosiralis.—In one fypical specimen, 1.8 mm long,

Anal valve—Fxcept baselly, covering tissue retieulnte in appearance; markings
obscured in older specimens; with three pairs of comparatively large, stout
sezae‘ Anus centrally located; anel ring apparently present, small and without
setae.

Dried material—Puparium reddish to blsckish brown around margins and
bright brown mesally; leathery in appearance; almost wholly exposed owing to
shallow crevices on fhe old fruit; naked except for ocemsional slight fringe of
whitish waxy matter around body margin; somewhat variable in size and form;
moderately flnttened; lateral surface bulging or rounded, with no sharp line
separating it from the ventral surface; posterior end pointed dorsocaudad.
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Fiourr 1).—Paimaricaceus stialeae, seeond-stago foraalo: 4, Dody {porlially doveloped), dorsal and ventral,
160, B, B-shoped nore, X 4,000; <, aatenaa, X 2,000




EXTERNAL ANATOMY OF THE RED DATE SCALE 57

THIRD~-STAQGE FEMALE
(Fig. 12, 4-E)

Body.-—Pyriform; fitling snugly agsinst inner walls of preceding instar; seg-
mentation not rdistinguishable except for slight indentations anlong margins of
posterior abdominal segments, possibly marking the limits of the lstier; mem-
branous bui distinet; derm comparatively rigid and rather easily separaied from
preceding instar; posterior abdominal segments plainly ridged in wavy lines;
caudal margin frazzled in all available specimens; no definite siructures discern-
ible on dorsal surfaece; within posterior end spparently a delicete membrane
conuecting this instar with the developing subsequent instar.

Peores—DModerate number of clear soubs seattered over ventral surface; usuaily
in center of each an S-shaped structure, the inner end of a pore of preceding
instar; clear spots apparently thin areas in body wzll to accommodaie ipwardly
projecting second-instar pores; this view strengihened on noting occosionally an
entire pore lying Hat within a clear spot which is formed fo suit the pore; not
infrequently » clear spot is empty, presumably indicating that o pore has been
pilled away in removing it from pupariom; the latter showed smpty clear spots,
too, with uneven margius, apparently indicating that pores have been pulled
2WRY.

Spiractes.—Itach pair peculiar $o this instar; spiracniarinc elongate, moderately
sclerotic, subequal; each with a sclerotic collar around external opening of spiracle,
behind whiceh is & short, somewhat expanded chamber, at the farther end of which
issues n dense hrush of tracheoles characieristically extending cephalad and ending
in an enlarged irreguiar mass of Lissue.
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FIGURE 12.—Patmoricoceus atfalcae: A, Third-sloge female, body, cdorsal and ventral, X 150; B, same,
trachea! collar, expanded trachesl chamber, and hrush of tracheoles, X 500; €, same, eaudal margln of
posterior end, showing frazzled condition, X 300; D, sams, full-length pore lying in clear spot, X 1,600; E,
same, inter end of pore only Iving {n clear spot, X 1,50; F, second-singe female, midventral region, X 300;
&, adult femnle, detafls of part of hend-skoleton nssemhblage, 3 1,000,
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ADULT FEMALE
{Tigs. 12, &, 13, B, and 14)

Bedy—Moderately elliptical to peviform; segmeniation cbscure except on
both surfaces of the five posterior senmnenis; membranous throughoud, including
anal segment. A typical rather large specimen 1,07 mm long and 0.52 mm wide;
g rather small one (.85 ram long and 0.55 mm wide.

Pores.—8shaped pores all noticeably small; disiributed approsimately as in
second-stage famale, except scarcer on vonter of head and for their occurrence on
anal segment; partitions extending apparently hardly more than through bars;
bars can be distinguished apart; external openings not surrounded by distinctly
sclerotic rims; on one side of one typical specimen, 110 and 108 pores counted on
venter and dorsum, respectively, thus abouf equally numercus on both surfaces.
Around sixth shdominal segment an irregular band of subequal quinguelocular
pores ranging ir number typically from 20 to 26; slighily more numerous on
ventral than on dorsal surface.

Spiracles—With several small curving rows of (aint shallow papillae around
spiracular openings; with dense brush of frucheoles issuing from inner end of
fracheal chamber.

Body setae—In number and distribution essentially as in seeond-stage female,
though cceasionally an extra seta on each segment; all small exeept on anal
segment; typieally 8 pairs apparently on head, 19 pairs on thorax, 2 pairs on
first abdomingl segment, 5 pairs each on second lo sixth abdominal segments,
inclusive, and G pairs each on seventh and anal segments; in all, 66 pairs present.

Anfenne—With 4 fleshy sctee of varving sizes and a pair of minute sefae,
not quite wholly invaginafed, apparently issuing from a small apieal depression,

Rostratis.—With one large elongate caudal loop and the characteristic small
cephalic loop, when uncoiled within bedy; in one typical speeimen, 2.0 mun long.

Anal segment.—Reduced in size; typically 2 pairs of 8-shaped pores on eaudal
margin; with § peirs of sctae, all noticeably larger than the gther body setae, 3
long slender pairs heing on dorsum and 3 stout pairs of varying sizes being on
venter. Anal ving apparently present bul inconspicuous.
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Fioung 13 —~Polmarleaccrs alinfeder A, Sceonl-stage feminle, mesothoracic spirnele, X 000; 13, same, dorsn)
aspeet of postevior ond, 3 458 O sane, mesolhoracte spivucuiae reefon, X150 0, some, Inters! aspect of
posterior end, 3 180; E, aduit fermafe, Inierad aspeet, posterior end, X 850,
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Fraone 1.~ Poatmaricocens affalene, adult fornaler 4, Dody, dorsal and ventral, > 180; B, wesothoracic
spi;ao%l‘l]:, X H00; C, brush of {racheoles, )X 900; 2, snal ring, X 1,200; [, antonun, X 1,000, F, B-shaped pore,
X 3,000,
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SECOND-STAGE MALE
{IFigs. 15 and 17, D)

Body—Elongate elliptical, with anterior end rounded and posterior end
truncated; segmentation obscure except on abdomen; membranous throughous.
Papillae sbscnt. A typieal specimen .40 mm long and 0.18 mia wide.

Pores.—8-shiaped pores seatfered within limits on both surfaces; not numerous;
minute; partition extending almost through tube; bars distinguished apart with
difficuly; external opening slightly expanded and not surrounded with selerotie
rims; on obe side of one typieal specimen, 3 dorsal and 5 ventral 8-shaped pores
on head, ¢ dorsal and 19 ventrel oues on prothorax and mesothorax combined,
2 dorsal and § ventral ones on metathorax, 2 dorsal ones on first abdominal seg-
ment, 1 dorsal ane each on sceond, third, and fourth abdominal segments, 4, 2,
and 1 veniral pores on these segments, respectively, and 1 dorsomesal pore on
seventh abdominal segment; in all, 54 8shaped pores present on one side. Neo
pores associnted with mesothoracic spiracle, bul fypiecally onc guibquelocuiar
pore associnted with each metathoracie spirncle; Lhis pore nay be abseat from one
side or in ifs place there may be a frilocular or & guadrilocular pore.

Body setae—Ussentially as in fivst instar except for following setiac absent:
4 pairs on head, the lateromesal pairs of dorsum on mesothorax and metathorax,
all marginal and snhmarginal ones ou venter of mesothorax posteriorward fo and
including sixth abdominal seginent, 1 margina!l or submarginal pair on venter of
seventh asbdominal segmens, the veniromesal pair on anterior scction of metn-
thorax; in uil, 47 pairs present.

Anlenna—Lightly sclerotic and only slightly raised above surfnce; with 4
minute, stout, spinelike structures, nll probably sctuc, and 2 more or less clenr
spots which may be vestiges of setae.

Rostralis —With n broad shallow caudal zend and the characteristic small
cephaiie loop, when uncoiled within body; in onc specimen, (.43 mm long.

Legs.—All three pairs in evidence but exiremely vesligiad,

Anus—On caudal margin, which doos not project lLere; narrow and only
moderately sclerotic anal ring.

Bruviation —OId derm pusiwed back posteriorward into a shapeless mass.

THIAD-STALE MALE

No specimens in condition for distinguishing the parts adequately.




EXTERNAL ANATOMY OF THE RED DATE SCALE 63

Froune 15 —Palmaricacens atlaleae, second-stage mnle: o, Doy, dorsel and ventral, X 380; B, 8-shaped
poro, X 3,000, C, aual ring, X 4000, 0 astenna, X 2,000; &, antennn, lulera] nspoct, 2,000
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FOURTH-STAQE MALE
(Fig. 16)

Body—Moderately
elliptieal; in outline gently
tapering caudad from
mesothorax, with posterior
projection slightly longer
and more pointed than in
Phoenicococeus marlatls;
seginentation of all seg-
ments defined except on
ventral surface of protho-
rax and mesothorax. A
typical specimen 0.40 mm
long and 0.18 mm wide.

Spiracularize—Stout,
cylindrical, sirongly seler-
otie, subequal,

Body selae~—LEssentinlly
as in fFPhoenicococcus mar-
lattd, with the following
typical exceptions: 3 pairs
on head, lateromesul pair
of dorsum on prothorax,
dorsoinesal pair on anterior
scetion of mescthorax, 1
marginal pair on posterior
seetion of mesothorax, n
pair imunediately cnudad
af mesothoracie spiracles,
and the marginal and sub-
marginal palrs on fourth,
fifth, and sixth abdominal
seginents, all absent; ven-
{romesal pair on second
abdominal segment pres-
cut; in all, 53 pairs present.

Antenna—Slightly more
clongaic and segmentition
less distinet than in Phoe-
wicococcus marludii,

Legs—DBroad at base,
stocky, and tibiae char-
acleristically sharply
clbowed, With mere or
less sclerotization of tro-
chantler, femur, and tibin.
A pair of small, slout,
apical projections on cach
leg, extensions to hold the
tleveloping  distal | tarsal
selae of subsequent instar.

Anel  segment—Anus
tlistingl, near cephalie

FIGURE 18.—~Palmaricoccya aftulear, lourth-slage mals: Body, darsal  1NTEIN of ninth abdominal
nnd ventral, X 380, segment.
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ADULT MALE
(Fig. 17, A-C)

Body—Vestiges of thoriele wing [ramework and wings absent. Posterior
abdominal segment moderately sclerolie. A typical gspecimen 0.41 mm long and
.10 mm wide.

Spiraculariae —Stocky, almost barrel-shaped.

Body setae—In distribulion essentially as in Phoenicococcus marlaiti, with the
following setae absen{: 2 pairs on howd, lateromesal pair of dorsum on prothorax,
dorsomesal pair on anterior section of mesothorax, 1 marginal and 1 smaldl ventral
pair on posterior soction of mesplliorsx, the ventromesal pair of anlerior scetion
of metathorax, and 1 marginal or submarginal pair cach on fourth, fifth, and
sixth abdominal segments; in all, 56 paivs present.

Antenne,—Club stocky, with 5 segments appearing to he loosely connocted;
the 3 middle club segmenis considecably broader than the other 2 segmenis;
tepically with 4 sleader setae and 1 fieshy seta on basal remment, 3 slender seine
on seeond, 1 slender sein nnd 4 fleshy selug on thivd, 4 slender and 4 fleshy selae
on fourih, 5 feshy sefae on ffth, 3 slender and 4 fleshy setae on sixth, and 2
slender and § fleshy selae on apiceal segment; «ll setac shorter or at most little
longer than thie segments from which they arise.

Iead skelelon and vostrum.—A differentiaicd selerolic area on ventromeson,
passitly a vestige of head skeleton; otherwise no evidence of head skeleton or of
rostrumt; invagination leading fo alinwentacy tube distinet.

Legs—Aletnthoracic {ibis ond {arsps considerably stouter than the other
tiblae nnd farst. Bach coxa witih 5 slender setne of varicus sizes, hesides s
minute bast! one and 1 modersiely long fleshy seta; onch trochanter with 2
rather stmadl slonder sotace, besides a minule basal ene; prothoracic femur with 3
siender setae and cach of the other 2 femtora with 4 siender setne and 1 fleshy seia;
prothoracic and mesothoracie {ibine cach with 3 slender and 2 fleshy setae;
medathoracie Libia with 5 slender and 2 fleshy selae; prothoracic tarsus with 4
slender sctue and 1 flashy seta; mesothoracie tarsus with 4 slender and 2 lleshy
setae and metaitborscic tarsus with 4 slender and 5 fleshy setne; cach elaw with
2 sgtae, 1 apparently leshy and the ofner slender.
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FiGuee 17— Pabmaricoccns atteleae: A, Adull male, body, dersal und ventral, X 480, 2, snine, protiorncie
log, dorsumm, ¥ 4505 O, snine, posterior endd, dorsal and ventml, X M90; 22, secoud-stage male, enul sezimoen,
X i
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Paumaricoccos PRITCHARDIAE, new species

Material from E. M. Ehrhorn. Two lots: One collected by J. F,
Rock in 1919 on fruit of Pritchardia hardy: at 3,000-foot elevation,
Molokei Island, Hawaii; the other collected by O. H. Swezey in 1916
on fruit of Pritchardia rockiana ot Punaluu, Oahu, Hawnaii.

EGO
(Fig. 18, B)

Oviparous. Spine strongly sclerotic.

Froree 18- Puluitricocens prifchurdine; A, Firsi-stapge nymph, eaudodorsal pore, 3¢ 3,000; B, same, mola-
Lhoraeie leg, X 1,000; 0, snme, mesatheracie spiracle, % 1,90, 2, sune, antenns, apical part, 3¢ 1,600:
£, ey spine, X 1,50
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FIRST STAGE
(Fig. 18, A-D)

Body—Elongaie clliptical. TUsually with a distinctly sclerotic ares lalero-
cephalad of hiead skeleton. A distinct furca on meson between mesothoracic and
metathoracic segments.  Two posterior abdominal segments more selerotie $han
other body segments, Typical newly lintehed specimen £.36 rom long and 0.18
mm wide; fully developed {emale specimen 0.46 mm long and 0.28 mm wide;
fully developed male specimen 0.39 mm long and €.21 mm wide. DMale instar not
puparial, its derm not strongly sclerotic.

Pores—8-shaped pores larger than, but in siructurnl details essentially as, in
Polmaricoccus adlaleqe. In distribyution 8-shaped pores typienlly as follows: 2
pairs on or mear dersal margin of head, 1 pair cophalad of eyes and the other
caudad of eyes; 4 dorsomesul pairs in o row on thorax; 1 dorsomarginal pair
each on sixth and eighth abdominal segments; 1 veniromarginal pair near each
spiracle and on each of second to fifth 2bdominal segments, inclusive; in »ll, 14
pairs present. A single quinguelocular pore nssocinted wikh each of four spiracles.

Speracles—Spicacularine approximately elike, small, clongate, sirongly
selerotie.

Body setme—Nearly a5 in Pabmaricoccus alleleae, with the following mosh
noticeable varistions: Third ventromesal head pair abimost as large as second
ventromesal head pair; the small ventromoesal pair of anterior section of meta-
thorax and the dorsomesal pair of seventh abdominal segment uhsend; dorsomesal
peirs approximately same size as marginal pairs; in al), 67 pairs present.  In one
?pecimcn, outer and inner long caudal pairs, respectively, 67 and 187 mierons

ORE:

Antenna —BEssentially like that of Palmericoccus aifaleae except larger, with
the minute seba pear inner margin of thicd segment possibly abscnt, and a large
fleshy seta present on fourth segment; resembling Phoendcococcus wmarlefli in
these two particulurs,

Rostralis—With 1 long caudal loop and 1 or 2 roundish caudnal loops, when
unceiled within body; leugth more like that of Phoendcococcus marlethl; in one
specimen, 1.10 mm long.

Legs.—In structure essentiolly like those of Palmaricoccus aifaleae except for
presence of a seta on inner margin of each tibia

Eryuviation.—No data available.

Diried material—Iu cravices; light brown; moderately well covered with matied
filaments.
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BECOND-8TAGE FEMALE
(Fig. 19, 4A-F)

Body.—More or less pyriform, especially in older individuals ; segmentation
obscure except for the 4 or 5 posterior abdominal segments; in younger indi-
viduals derm membranous except seventh abdominal segment and ansl valve,
which are distinetly sclerotic; sclerotization sprending cephalad, but in decreasing
degree, to and including fourth abdominal segment, before general thickening
of derm takes plage. Stout, spinelike, but not typleally curved, papillae thickly
covering both surfaces; eomparatively large marginally, decreasing in size mesad,
more rapidly on ventral than on dorsal surface; fully developed specimens heavily
selerotie, obseuring papillae. In older specimens, with s membranous area on
each side of head skelefon for penefration of adult rostralis; less circular and more
caudad in position than that of Palmaricecous atielege. A typieal newly molted
specimen (.64 mm long and 0.33 mm wide; a rather small puparium 1.3 mm long
and 0.7 mm wide; a rather Jarge puparium 1.65 mm long and 0.85 mm wide.

Fores—8-shaped pores seattered over both surfaces; numerous, most abundant
along cephalic and lateral marging and submargins, particularly on ventral sur-
face; stouter in general than those in Palmaricoccus aifalea, marginal ones largest,
dersomesal ones of abdomen smallest; partitions extending through tubes nearly
to their external epenings; bars can be distinguished apart; bullae delicate; num-
ber on one eide of each of following segments or combination of segments of a single
specimen approximately as follows: Hend, 40 ventral, 19 dorsal; prothorax and
anterior section of mesothorax together, 55 ventral, 26 darsal; poslerior section
of mesothorax, 40 ventral, 18 dorsal; metathorax and first abdominal segment
together, 65 ventral, 80 dorsal; second and third abdominal segments ench, 25
ventral, 12 dorsal; fourth abdominal segment, 12 ventral, 9 dorsal; sixth abdomi-
nal segment, 1 ventral, none dorsal; fifth and seventh abdominal segments, none
on either surface; on one side of one fypical specimen, in all, 263 on venter and
126 on dorsum, thus approximately twice as many on ventral as on dorsal surfoce,
and aliogether three and @ half times as raany as io .Palmaricoccus aftaleae. A,
rather compact group of quinguelocular pores associated with each of 4 spirucles;
in & count of 40 groups of guinguelocular pores, 20 associated with mesothoracic
and 20 with metathoracic spiracies, the range in number in each group heing 14
to 54 and 12 to 56, and the average number 37.6 and 34.8, for the mesothoracic
and metathoracic spiracles, respectively.

Spiracles—DBoth pairs and their accompanying guinguelocular pores open
practically on surface, with no surrounding distinet sclerotie thickenings or plates.

Body setae.—Essentially as in Palmaricoccus atlaleae, with typically the follow-
ihg 13 additional setae: 1 ventromesal pair laterad of head skeleton ; 1 dorso-
submarginal pair ench on first to sixth abdomingl segments, inclusive; 1 ventro-
mesal pair each on fourth, fifth, and sixth abdominal segments; 3 pairs on anal
valve; in all, 11 pairs on head, 12 pairs on prothorax and mesothorax together, 7
pairs on metathorax, 8 peirs on first, 6 pairs each ou second and third, 7 pairs each
on fourth, fifth, and sixth, 5 pairs on seventh abdomingl segment, and 6 pairs on
anal valve, or a tolal of 77 pairs present.

Antenna—More elongate than in Pelmaricoscus ailaleae; with a raised, mem-
brancus base and sclerotic distal part lacking a sunken area; with & fleshy setae
varying iu size and position, and 2 small, elender, almost wholly evaginated setae,
which are considered fo be homologous witll the pair of invaginated sctae of
Palmaricocous_affaleas; all setae arising from distal part of antennn,

Rostralis.—In one typical specimen, 2.2 mm long.

Anal valve—Covyered with sclerotic tissue, which in younger specimens is
usually marked with irregular lines and numercus spinclike thickenings; in older
specimens tissue heavy, obscuring markings; with 6 pairs of sefae, 2 eephalc-
lateral pairs being slightly larger than the others. Anus cephalad in poesition;
anal ring apparently present but insignificant.

Dried material.—Puparium more frequently observed wedged beneath calyces
of fruit; dark reddish brown; mueh matted wax scattered over body; varying in
size and form; dorsum nore convex than in Palmaricorcus allaleae, but body never
glebular; margins rounded; posterior end pointed dorsoceaudad.
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Fioune Yo.—Palmaricocons prifchordine: A, Second-stage feruslo, posterior and, dorse! surface, % 560 B,
saine, ieseliiorneie spitncle, 3 800; C, snine, anlenna, X 1,000; £, sniie, 8-shajpod pore, ¥ 3,000; E, same,
midventral region of pupackin, 3 100; ¥, 4, third-stege émnlo, lorge and small derm tubercles, X 1,500;
£, widtlt female, antone, X 1,000 £, seme, posterior and, dosal ad venlond, 3 500; W, sanw, S-shinped
pore, X 3,000.
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‘THIRD-BTAGE FEMALE
(Fig. 19, F and @)

Pyriform; derm membranous but firm; many rounded tuberculate structures
of varying sizes scattered over both surfaces, possibly thickenings around pores
of preceding instar; spiracles sirnilar to those in Palmaricoccus aflalece; with two
clear areas where one would normally expect to find antennse.

ADULT FEMALE
(Fig. 19, 1I-J)

DBody—Noderately elliptical to pyriform; posterior end drawn out n litile
more than in Palmaricoccus alialeae; segmentation obsenre exeept on both surfaces
of the five posterior segments; derm membranous except for faint sclerotization of
caudal part of znal segment; papillae very small and numerous around spiracles
and ventromesai surfrec of thorax. Typieal specimen 1.1 mm long and 0.74
mm wide.

Pores~—8-shaped pores distributed over ventral surfaen of all segments of body
with possible exception of sixth and seventh abdominal ones; considerably con-
centrated on this surface about midway between lateral margins and meson;
apparcntly absent on dorsuin; in strocbure essentinlly as in second-stage fomale
except external openings suerounded by sclerotic rims.  On one side of typical
specimen, the following number of 8-shaped pores: 87 from cephalic margin of
head to, hut not including, posterior section of mesothorax; 53 on next two segments,
practically embracing the area between lines drawn through caudal margins of
spiraeles; 20, 16, 12, 6, and 2 on the segments immediately following, in consecu-
tive order; in all, 176 counted on one side; with a moderate voriation in their number
on the dilferent segments, espeeialiy on thorax.  Quinguelocular and other $ypes
of poras absent.

Spirgeles—A woderate number, not a brush, of tracheoles, issuing from inner
end of each treacheal chamber.

Body sclae—Distributed essenticliy as in sccond-stage female excopt fypiaally
1 mnre pair on head, 5 more pairs on thorax, and 1 more pair on third abdominal
segment; in all, 12 pairs on head, 16 pairs on prothorax and mesothorax fogether,
8 pairs on meénthorax, 3 pairs on first, § pairs on seecond, 7 pairs cach on third
to sixth abdominnl segments, inclusive, 5 pairs or seventh abdominal segment,
and § pnirs on anal segment; in all, 84 pairs present.

Anlenne.—With five long fleshy sefne of varying sizes and a pair of small
setae, which are only partiallv invaginated,

Rostralis—With 1 clongate loop, 2 large roundish loops, and the small cephalic
loop, when uncolled within body; in one typical specimen, 3.8 mm long,

Anal segnent.—SBomewhat Jess redueed in size than in Palmaricoccus aitaleae;
with typically 8 pairs of 8-shaped pores, 2 pairs distinetly on dorsal surface and
4 pairs tlong eaudal marging G prirs of sctae, 3 pairs approximately the size of the
other body setae on dorsiin and the remaining 8 pairs stout; anal ring obsecure, if
not absent.
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SECOND-S8TAGE MALE
(Fig. 20

Body—Moderately elliptical, with both ends about equally rounded; segmen-
tation distinet except on ventral surface of head, prothorax, and mesothorax; in
younger individuals lightly sclerotie, with increasing sclerotization postericrward
on the four posterior abdominal segments, which in older individuais are likewise
sclerotie, though remainder of body appears to become maore or less membranous.
Papillae small and spinclike; numerous marginally and submarginally on both sur-
faces, gradually disappearing mesally on both surfaces, but lhere numerouvs
irregular Tows of spiny and serrated spicules ocour. A typieal newly molied
specimen 0.36 mm long and 0.20 mm wide; a fully developed speeimen 0.44 mumn
iong and 0.21 mimn wide.

Pores —8-shaped peres fairly numerous; seattered over both surfaces of body;
subequal in size; in sfructure cssentielly as in Palmaricoccus atlaleas except
slightly larger and external openings surrounded with narrow sclerotic rims; on
one side of one typical spec-
imen were: 18 on head, 54
on thorex, 6 on first, 16 on
second, 14 on third, 15 on
fourth, 14 on fifth, 16 on
sixth, and 10 on seventh
abdominal, and 13 on anal
segment, or 104 on abdo-
men;in all, 176 on one side
of body. Typically from 4
to 8 quinguelocular pores
associated with cach mesg-
thoracicand 1 to3 with each
metathoracic spiracle; all
rather closely grouped
about each spiracie.

Body selue~—Essentiaily
as in Phoenicococcus
marialti, with the following
cxcepiions: 2 less pairs on
or near margin of head, the
lateromesal pairs of dorsum
on prothorax and anterior
section of mesofliorax ai-
sent, 1 ventromesal pair
present on second abdomi-
nal and 1 extra pair, consid-
cred to belong to he ventro-
mesnd series, on scventh
abdominal segment, 1 less
FIGURE 20— Paimaricoccus pritehnrdice, second-singe male: 4,  palr on znal segment; thus

Posterior end, dorsnl and ventral, X 500; B, melathorncic Yo, in all, 75 pairs preseit.,
X 1,500; C, mesothiorneic spirnela, X 1,000; 5, Wateromarginal Anienne.—Rather elon-

G-shnped pore, X 3,000, K, nnotier metsiboraeie leg, X 1,500; &,
antenng, X 1,000, gale; npparently composed

of 4 segments; with 5 large
fleshy setace and apparently 2 minute spinelike ones, hesides Uhe small invaginated
BIF.

P Rostralis—With 1 clongate loop, 2 broad rather deep loops, and the character-
istic small cephalic loop, when uneoiled within body; in one bypical spocimen,
.93 mm long,

Legs.—May or may not be cvident; usually vestigial in charscter.

Anus.—On or near caudol mergin, which projects slightly herc; anal ring rather
broad and strongly sclerotic.

Bruriation.—No data availabic.

THIRD, FOURTH, AND ADULT MALE STAGES

Not avallable,

Parmaricoccus westotes (Laing) (i0)

Madterinl from Frederick Laing, on “palm sp.”’, Lord Howe Island,
South Pacific Ocean; . E. Green, saine source; United States Burcan
of Entomology (Kotinsky ne. 134), “on palm’’, Macheno, Hawaii,
August 24, 1906, All slong depressions of pinnae.
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BGG

Not identified.

FIRET STAGE
(Fig. 21)

Body.—Moderately elliptical. Usually with a distinetly sclerotic orea cephalad
of head skeleton. Thoracic fureae obscure. Posterior sbdominal segment
typically more or less selerotic. Dorsal surface of abdomen becoming clearly
sclerotic and sharply delimited in fully developed female specimens, bub not in
the maole. Tvpical newly hatehed specimen .22 mm long and .13 mm wide;
fully developed specimon of either sex
ahout 0.20 mm long and 0.20 mm wide.

Male instar not puparial.

Pores—8-shaped pores occurring typi-

cally asfollows: 2 large dorsomarginal pairs
on head, I cephalad and I caudad of eves;
5 small dorsomesal pairs in a row on tho-
rax and second abdomiual segment to-
gether; 1 smoll dorsosuibmarginal pair
cach on mesothorax and first and seventh
abdominal segmenis; 1 large dorsomar-
ginal pair on cighth abdominal segment;
i large veniromarginal pair laterad of cach
spiracie, and on each of second, fourth,
and sixth abdominal segments; in ali, 16
pairs present. A single quinquelocular
pore associated with cach mesolthoracic
sppivacie.

Smiracles—Spiraculariag clongale, dis-
tinetly seleroiic.

Body setae—In distribution about as in
Palmuricoccus ulloleae, with the following
excepiions: Trontal pair on head absent,
the small ventromarginal paic and the
more mesal pair caudid of mesothoracic
coxg on agnterior scetion of metathorax
apparently always absent; venlromesal
pair not eobserved on sccond abduminal
segment; in all, §5 pairs present.  In one
spechmen, outer and inner long caudal
pairs, respectively, 29 and 101 microns
long.

Antenna~—~Much like ihat in Palmari-
coecus prilehordine, Lhough much smaller.

flostralis—With o single long eaudal
Joop besides the churacteristic small ceo-
phalic loop, whenr uncoiled within hody;
in fwo specimens, 0.44 and 0.47 mm long,
respeetively., Fiours 21— Pufmaricoccus nesioles, frsl-stage

Legs—About as in Palmartcoccus aila- nymEh:_A. I‘osterioraend, dorsal end \'tmr,mlt
leae, except for presence of a single seta % 11;;33;1;;*';;“‘(!%’5{‘;“_ ;ﬁl‘?_‘}ﬁ{‘g; BT et
on femur and none ob tibia. S-shnped pore, X 3,500, E, mesolboracie splre

Bauviation—In male, the break oceur-  ade, X 2,008; £, antenna, apical part, X 1,600.
ring caudad of antennae and oyes, the
ventral skin, with head skeleton and rostrum not in an inverted position, being
pushed toward posterior end, leaving o dorsal shell; in female, anterior half of
dorsal surface appearing to break irregularly, the ventral derm of anterior half,
including antennae, folding over onto posterior half of body, thus placing antennae
near anus, with kead skeleton and rostrum in an inverted position.

Dried materiel—Bright reddish brown at firat, old specimens darker brown;
maderately well ecovered with whitish matted filaments.




74 TECHNICAL BULLETIN 404, U.S. DEPT. OF AGRICULTURE

SECOND-STAGE FEMALE
(Tig. 22)

Body—Moderately elliptical; seveath ahdominal segment charaeleristically
projecting caudally; segmentation distinet on venter of abdomen, elscwhere

Fitiune 22— Palutaricoccus nesioles, second-stnge femule: (L, Posterior end, dorsel and venlial, X 560; 6,
B-shaped pore, X 3,008; C, mesplhoracic spiracle, » 1,000; £, dorsolnlernl surfuce, second abdominal
segiment, X 1,000; f, entennn, X L00D

chseure; membranous except for possibly n unrrew border of seventh abdominal
segment immediately around anal valve, and {or anal valve, which is moderately
sclerotic in its cntircly; sclerofization increasing little, i#f any, cephalnd of here
before penernl thickening of derm btokes place preeceding puparial state.  Iontire
veniral margin thickly ecovered with stout papillac, rather acutely pointed,
uniformly arranged, and restricted {o o moderately narrow band around this
margin, but the ventromesal region of thorax and abdonen with numerous rows
of small spicules; on dorsum o nunther of small blunt papiliac extonding to meson.
Membranous zveas laterad of head skeleton not distinguished, rosivalis of adult
apparently being forced through the more or less undilferentisted derm.  Pupar-
ium but moderately sclerolic on dorsinn, less 50 on venfer, A nowly molied
specimen (.37 mn long and 0.19 nun wide; & typieal puparium 0,74 mm long and
0.356 min wide.
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Pores.—B-shaped pores sltuated largely along margin and submargin of both
surfaces of thorax and abdomen, with a few scattered elsewhere; of two different
sizes; partitions extending nearly to external openings; bars can be distinguished
apart. The distinetly larger 8-shaped pores situated typicelly as follows: 4 to 6
pairs each on ventral margin of head, prothorax, and anterior scction of meso-
thorax together, and posterior seetion of mesothorax; 2 or 3 pairs on each section
of metathorax and each nbdominal segment to and including the sixth; 1 pair on
seventh abdominal segment. The smaller 8-shaped pores situated typically as
follows: Submarginally and mesally on ventral surface, 8 to 10 pairs on prothorax
and mescthorax together, and 2 or 3 pairs on metathorax and on cach abdominal
seginent except seventh; marginally and submarginally on dorsal surfacc, 4 pairs
on head, 6 pairs on protirorax, and 1 to 3 pairs on each remaining body segment
except anal valve; mesally on dorsal surlace, 1 pair on cach hody scgiment except
sixth and seventh abtdominal ones and anal valve. In one typical specimen, 50
pairs of 8-shaped pores of hoth sizes on venter and 36 pairs on dorsum; along
ventrosubmargin the two sizes almost intermingling. Typically 4 to § quin-
quelocular pores associated with each mesothoracic and o single pore with each
metathoracie spiracle; mesothoracic pores in shallow depressions leading to
spiracles and not closely bhunched.

Spiracles.—Mesothoracic but not metathoracie pair in shaliow depressions
reaching to body marging with no surrounding distinet sclerotic plates; spirncu-
lariac quite slender,

Body setae.—XEssentially as in Palmaricocens atialeae, with the following varia-
tions: 1 Jess pair on head; 2 additional pairs on posterior section of mesothorax, 1
caudad of mesothoraeic spiracles and the other laterad of rostrum; 2 additional
pairs on posterior section of metathorax and first abdominal segment together,
these newr ventral margin; 1 additional pair eacli near ventral margin of second
to seventh abdominal segments, inclusive, but apparentiv ne venftral mesal pair
on second abdominal segment; 3 additicnal pairs on anal valve; thus typieally
10 pairs on head, 13 pairs on prolhorax and mesothorax together, 9 pairs on
metathorax, 2 pairs on first abdominal segment, 5 pairs on second, G pairs each
on third fo seventh abdominal seginents, inelusive, and 6 pairs on anal vaive, or
a total of 75 pairs present.

Anienne—Restricted {o a single distinetls selerotic apical picee without a
sunken area; with typieally 4 ileshy subequal sefac and a pair of small wholly
invaginated setae.

flostralis.—In one typical specimen, 1.44 inm long.

Anal valve~Covering tissue reticulate in appearance with 6 pairs of setac, the
2 most lateral pairs gomewhat larger Lthan the others,  Anussituated near cephalie
border; anal ring apparently absent.

Dried material—Puparium bright to dark brown; well covered with matted
filaments; moderately flattened, with rounded margins; posterior end pointed
dorsocuudad.

Not identified.

THIRD-STAGE FEMALE
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ADULT FEMALE
(Fig. 23)

¥ Body—Elongate elliptical, with moderste slope toward posterior end, which
Projects less roundly than in Pelmaricoccus aitalege and P, pritchardiae, and has
& characteristic wavy margin; segmentation distinet on ventral surface of thorax
and abdomen, and on dorsum of the three posterior abdominal segments; mem-
branous except for moderate seleroti-
) zation of caudodorsal part of anal seg-
I ment. Papilinc absent exeept for
4 solne prominent ones and some others
small, all more or less spinelike,
grouped with spicules and ridges in
frregular rows about aach spiracle.
A tvpieal specimen 0.67 mm long and

0.30 mm wide.

Pores.—Not numercus; typleally
located in subinarginal and  mesa!
regions of ventral surface of thorax
and abdomen, except on anal scg-
ment; partitions apparently no more
than through bars; bars can be distin-
guished rpart; bullac elonpate; cxter-
nal openings somewhat expanded and
not surrounded by sclerotic rims;
typically{no pores on head, 11 or 12
scatiered pairs in the general region
around ench mesothoracie spiracle
and between latter and head skelston,
5 or 6 scatlered pairs around each
metathoracie spiracle, none to 3 pairs
on each ahdominal segment; in one
typical specimen 29 pairs counted.
Quinquelocular pores shsent.

Spiracles—With a moderate num-
her of tracheoles issuing from tracheal
chamber.

Body selee.—More limited in dis-
{ritrution than in second-stage famale:
apparently ahsent submarginally and
mesilly on dorsum, exeept on the b
posterior abdominal sepments,  Typ-
ieally 7 scabtered pairs on head, 19
pairs on thorax, 1 patr on first, 3 pairs
each on sccond and third, 3 pairs on
fourth, G pairs cach on Afth and sixth,
and 5 pairs on seventh ahdominal
segment, and § pairs on anal sepment;
in all, 61 pairs present.

ntennae~—With five fleshy sctac
and pair of small sctae, which are
wholly invaginated.,

Rostralis.—With one clongate loop

F:gmtr-; _23A——-!:;1iu;.nri'mic;u.:1 1ir.s:'ufe.! r;t(]ugéol‘eil;ula: "é’ and the smln.ll cephalic loop, wher{
osterior cnd, dersal and yentrad, s S Tt uneoiled within body; in one typica
‘}I;f;;‘ilecnﬂznl.rg??’.o}lgn.l'mo' € Beshuped pore, 2 3,000; specimen, 2,2 mm long. ]

Anal segment.—Less redueced in size
than in Palmaricoccus aifulene; typieally with 3 pairs of 8-shaped pores along
caudal margin; with G pairs of setac, 3 pairs being on dorsum and of approximately
the same size as the olher body sctae, and 3 proininent pairs along enudnl
margin, long and somewhat stout; anal ring, if nresent, inconspicugus,
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EECOND-BTAGE MALE

(Fig. 24)
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Fravry 24,-- Palmaricaceits nesiotes, seeond-stago male: 4, Body, dorsel and ventrad, X 500; &7, sptennn,
X 1,000; €, B-shaped pore, X 3,000,

Bedy—Mederntely elliptical, with bobh ends about equally roitnded; scgmenta-
tion distinet except on veniral surface of head, prothornx, and mesothorax; in
younger specimens very lightly sclerotic, with increasing selerotization posterior-
ward on the four posterior abdominal segments, which in older specimens are lile-
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wise sclerotic, though remsinder of body appears to be membranocus. Papiliae
small, spinclike, numerous marginally and submarginally, but rapidly disappear-
ing mesad, where numerous irregular rows of spiny and serrated spicules occur on
ventral surface. A newly molted specimen 0.29 mm long and 0.17 mm wide; 2
fully developed specimen £.46 mw long and 0.21 mm wide.

Pyres—8-shaped poves {airly numerous; scattered generally over both surfaces;
slightly smaller mesad on both surfaces; in structurc essentially as in Palmaricoc-
cus altaleae except slightly larger and external opening surrounded by & narrow
sclerotic rim; on one side of one typieal specimen were: 16 on head, 50 on thorax,
and 66 on abdomen; in all, 132 on one side of body. Typically 2 io 3 but some-
times only 1 quincuelosular pore associated with ench mesothoracic spiracie, and
1 or, more often, none assoeiated with metathoracic spiracies.

Body setae.—Essentially as in Phocnicococcus marlatli, with the following excep-
tions: Frontal pair on head absent and second veniromesal paiz on head not
distinetly larger than adjacent pairs; the lateromesal pairs of dorsum on pro-
thorax and anterior soction of mesothorax absent; 1 marginal pair absent from
mesothorax and from metabhiorax, and ihe veatromiesal pair on anterior seclion
of metathorax absend, hut an additional ventromesal pair on posterior section of
mesothiorax; 1 exira pair eacly, considered as helonging to ““lateromesal’ series,

on firsh to sixth abdominal segments, nelo-
® sive; 1 extra pair each, considered as belong-
Tl A ing to the ventromesal series, on sixth and
. seventh abdominal segments; 1 less pair on
: anal segment; i all, S0 pairs present.
Antenng.—Ceeurring as o rounded tuber-
cie; apparenily composed of 3 =egments;
with 4 large fleshy sefone, 2 smaller fleshy
selac, and 2 pair of small invaginated seiae.
Rostralis.—With 1 elongate loop, 2 broad
rather deep loops, and the characteristic
small cephalie loop, wlien uncoiled within
body: in one typical specimen, 1.03 mm
Tony.

Legs.—Not alwuys in evidenee; when so,

5t
s - -

B vestigial in chuvactier,
:11‘::7 Anus.—Cn or near dorsocaudal margin,
F which does not projeet here; anal ring rather
[ dms? narrow hut well sclerotized.
Fzueiation.—-Xo dnia available.

THIRD-STAGE MALE
Fisunt 25— Pelmaricaccus r(ritxgo!ea:i ;ii
Phird-stare male, posterior end, dorsul ap: tee OE g y
ventral; B, snne, wing pad; O, leurth-sbipe (Flg’ =th Aand 53
male, wing pad; £, stme, posterior e, i . s
dorsal and venlral. X 40, All available speeimens too delicatie for

adeguate study; short rounded wing pads
present; delicate setne on various body segments; & pairs of setac on eighth
abdominal, nnd § pairs, including 1 marginal pair distinetly larger than the
others, on anal segment.  One specimen .39 mm long and Q.20 mm wide.

FOUIPU-STAGE MALI
{TFig. 25,  and Dy

All available speeimens too delicate for adequale study; posterior projection
essentially as in Palmaricoceus atlolcer; wing pads present, distinetly longer than
in preceding instar; with delieste setae on the various segments, including 5 prirs
each on sixlh and seventh abdouminal segments, 4 puirs on cighth, and 2 pairs
on anal segment; legs sharply elbowed,  Oune speeimen 0.1 mm long and §.20
mm wide.

ADTEY MALE

(Fig. 26

Body—Yestiges of {horacie wing [ramework may bhe indicated by pronounced
depressions along cephalic and candal borders of dorsal surface of mesothorax.
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Aual segment only segment clearly selerotic. A typical specimen 0.51 mm lang
and 0.18 mm wide,

Spirecuiericse—FElongate, with lateral cnds somewhat expanded; strongly
sclerotic, subegqual.

Body setue—-Available material nol in eondition for [ull determination, but
at least as fully represented as in Palmariceccus atfalene.

Antenne—Club clongate, with seven segments, all closely joined. Typically
3 slender setac on hasal segment, 2 slender setae on zecond, 1 slender and 6
fleshy setae on third, 3 slender and 5 fleshy sectae each on fourth and Gfth, 4
slender and 8 Reshy sctne
on sixth, Jor 4 slender and
6 fleshy setae on seventh
and eighth, and 1 slender
and 6 fleshy setae, hesides
a pair of minute at least
partially evaginated sctae
onapicalsegment; setae of
clubrlarge, nearly all long-
er ancdd mauy considerably
longer than the segments
from which they arise.

Head skeleton and ros-
{rum.—Vestiges of head
skeleton and rostrum dis-
tinet; invagination lead-
ing to alimentary tube in
evidence.

Legs—The three pairs
subequal. Thesctacof a
metathoracic leg oceur
typieally as follows: Coxa
1 slender and 4 fleshy se-
tae besides the minute
basal one, trochanler 1
stencler and 2 fleshy setae,
femur 4 slender and 5
Neshy sctae, tibia § slen-
der and 8 fleshy setae,
tarsus 4 slender and 12
fleshy sctae, elaw 2 sctae.
Blender setae of vacious
sizes, mosily rather small;
fleshy scfae large.  Sefac
an the other 2 pairs of legs
approximately asonmet-
athoracie legs,

Genus HALIMOCOCCUS
Cockerell

FinsT STACE FiGeRE 26~ Polmaricoccns nesioted, adult male: oL, Antenna, X 400,

) .. B, metnthoracie leg, » 00; C, mesothioracic spiracle, X 1,008 D,
Body eciongate ellipli-  lidad skeleton, darsal nind ventral, 3 460; f, posterlor end, dorsal
cal; candal margin of ab-  aod ventnl, X 400; F, wing pud, X 400,
domen may or may not
Lulge; segmentation of head, prothorax, and resothiorax ill defined, clsewhere more
or less clear; posterior end may or may not be distinetly sclerotic.  8-shaped pores
may be prominent or insignifigant; partitions may be scarcely in cvidence, cven
through distul bars, af most extending apparently only slightly through tubes;
external openings flush with surface; typieally 1 to 14 pairs present along marginal,
submarginal, and dorsomesal regions of body. A single quinqueloeular or tri-
lncular pore asseciated with each mesothoracic spirscle, bubt nob with meta-
thoracie spiraecles.  Mesolhoracie spirneles open to exierior throuvgh o distined
tnbe arising in vicinity of tracheal collar, but metathoracie spiracles open ap-
parently on surface; spiracularine may or may net he well defined, strongly
sclerotic, or subequal,  Either with or apparently without clear area laterad of
each melathoracic coxa, Typically 10 or 11 pairs of setae on head. frontal pair
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on ventral surface between arms of head skeleton being absent, and 1 to 4 of
ventral mesal pairs being long and slender; 3 or 4 pairs on prothorax; 4 to 6 pairs
on mesotherax; 3 {0 & pairs on metathorax; none to 4 pairs on each of first to
seventh abdominal segments, inclusive; 4 or G pairs en posterior abdominal
segment. Antenna of the 6-segmented type; basal segmené twice as broad, or
distinetly less than twice as hroad, as any other segment; apical segmeut moter-
ately elongate. Antennal setuc oceurring typienlly as follows: 2 slender setae on
basal segment; 1 slender seta and o spinelike proecss, which apparently may
be present or absent, on second segruent; 1 seta, either minutle or moderately
long and slender ar fleshy, on third segment; 1 {fleshy seta each on fourth and
fifth segments; 4 slender and 5 fleshy sefae on apical segment. Rostrum appar-
ently with 3 pairs of minute apienl setag; rostralis with a single long eaudal loop
and the small cephalic loop, when uncoiled within body. Legs moderately
slender; neither frochanfer and feinur nor tihin and {farsus {fused, Leg setae
occurring typieally as follows: 5 or § setac, ineluding minule basal one, on caeh
procoxa, and only b setae each, ineluding minute hasal one, on each of other
coxae; 2 sctae, 1 the minute basal seta, the other comparatively short, on tro-
ehanter; none to 2 setne on femur; none or 1 seta on tibia; 3 setae and the spine-
like process, which may ar may not be evident, on tarsus; 2 setae on claw. Anus
small and delicate; on or near ventroesudal margin; anal ring absent, Male
insiar puparial.

SECOND-5TAGE FEMALE

Body elongate elliptical to pyriform, or largely subeircular; goneral outling not
continied evenly around posterior end, which projects slightly; scgmentation,
except thab of anal valve, obscure or indicated in par on veutral surface of abdo-
men; membranous except posterior end. Papillae present; numerous or searce.
With 8-shaped pores present or apparently absent; if present, few in number,
siluafed on or near hody margin, and delicate; partitions apparently may or may
not extend through both bars, but at least no more than very slightly through
tubes; bars difficult to distinguish apart; bullac delieate; external openings may:
or may not be on sclerotic projections.  All spiracular porcs quinquelocular; of
wo contrasting sizes, und seversl of intermedinte size may he present; typically
10 to 40 of all sizes associated with each mesothoracic spiracle, and none to 7 of
all sizes associated with cach metathoracic spivacle; the lurger and intermediale-
sizeid ones invaginated and opening on body surlace, the smaller ones apparentiy
not invaginated and, togebher with accompanying spiracles, opening within
deep pockets; no other guingquelocular pores on body. Alesothoraeie spiracles
always open, mefathoracic spiracles may or may not open within deep pockets;
spiraculariae may or may nob he elongate, strongly sclerotic, subegual, or even
clearly defined. Body sctae scarce; usually 1 pair or none, but not more than 2
pairs, to any one segment except on the 4 posterior abdominal segments; from
nane to 3 pairs on ffth, none to 4 pairs on sisth, and 1 to 5 pairs en seventh
abdominal segment, Antenna litnited to a small, rounded, scleratic picee having
2 minule, slender, partially invaginated setac, Rostrum apparently with al least
2 pairs of minute apical selee; rostralis with 1 elongate loop, 2 large roundish
leops, and the characlerisiic small cephalic loop, when uncoiled wilhin hody
(data for one species lacking); o membranous area thvough which rostyalis of
adult is foreed may or may not be evident, Anal valve always presont; with ehare-
acterislie markings cither dislinet, obseure, or possibly absent; pores lacking,
but with from 4 to 7 pairs of setae. Apue situaied caudally on anal valve; anal
ring apperenily abseni, Becomes puparium, which may or may not be heavily
selerotlic.

ADCLYT FEMALE

Body moderately or clongate clliptical to pyriform, or larpely subeircular;
posterior end distinetly projeeting heyond general body marging segmenlation
obscure, or may be cvident on parts of ventral surface and on both surlaces of
posterior 3 or 4 segments; in holh young and old specimens dernn membranos
exeept for some sclerolization of anal segment and pacts of ventral surface of
sevenih abdominal segment, which may also appear slightly selerotic.  Disfinet
papiliac absent.  8-shaped pores distinet; partitions extending through bars,
and apparcntly may extend partinlly through tabes; bars way be diflicult to dis-
tinguish apart; bullne delicate; external openings {ush with surface and not
surrcunded by selerotic rims; loealized in region mesad of mesolhoraeic and ceph-
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alad of metathoracic spirscles; may be few in number or moderately abundant.
Quinquelocular pores sbsent. Spiracles flush with surface; spiraculariae moder-
ately elongate or stout, strongly sclerotie, and may or may not be subequal.
Body setae few in number and all rather small except perhaps on anal segment;
apparently none on head, typically 6 to 21 pairs on thorax and 11 to 28 pairs on
abdomen, absent on dorsum except possibly in mnidthoracie region, marginally
on the 4 or 5 posterior abdominal segments, and always on anal segiment. Antennsg
limited to = single sclerotic piece having a pair of small, slender, partially invagi-
nated setae. Rostrum with 1 and pessibly 2 minute pairs of apical setac; rostralis
with 1 elongate loop, 2 large roundish loops, and the characteristic gmall cephalic
loop, when uncoiled within body. Anal segment on both surfaces of posterior
end; partially or wholly sclerotic on dorsum; pores apparently absent; with from
2 to 6 pairs of setae, tio more than 1 pair prominent. Anus well up on dorsum;
small, almost minute; anal ring apparently absent.

SECOND-STAGE MALE

Body moderately or elongate elliptical; sides may be almost paraliel; segmento-
tion may be practically obseure throughout, in evidence mesally on ventral sur-
face of ahdomen, or distinct on both surfaces of abdomen; membranous excep
for a very slight sclerotization of the 2 posterior abdominal se 1ents, or a heav;
sclerotization of the 8 or 4 posterior abdominal segments. Papillae absent ot
restricted to posterior end, where they are smali, rather numerous, and blunt
appearing frequently as hardly more than shorf irregular lines. 8-shaped porecs
may be npparently absent or occur along lateral margins of several abdominal
segments; very few in number, and very small and delicate; partitions appareutly
extending no farther than partly through bars, whieh can be distinguished apart
with difReulty; bullae delicate] external openings Aush with surface, and not
surrounded by sclerotic rims. The asymmetrical type of tubular pere may be
present; bar pronounced, tube moderately stouf, external opening considerably
expanded and not on a projection or surrounded by a sclergtic rim; restricted to two
ends of body. Nane, 1, or 2 quingueloculer pares associated with each mesotho-
racic, spiracle, but none with metathoracic spiracles; no other quinqueloeular or
any other pore type present on bedy. Spiraculariae elongate, strongly selerotie,
subequal. From none to 5 pairs of setac on each of thoracic and abdominal seg-
ments except anal segment, which may possess as few as 2 pairs or as wany as G
pairs. Antenna reduced to & flattened, lightly sclerotic, irregularly oullined
tubercle, or at most cceurring only as a small, rounded, moderately sclerotic
tubercle with never more than minute setne present. Rostral setae eifher obseure
or, at most, no more than 2 minute pairs present, these apical in position; rosbralis
with 1 elongate loop or 2 large roundish loops, in either case also with the character-
istic small cephalie loop, when uncoiled within body (data for one species lacking}.
Legs may or may not be in evidence. Anus minute; may be on eaudal margin or
distinetly up on dorsal surface; anal ting absent.

ADULT MALE §

Body clongate cliipfical, with poslerior end oceurring as a fairly large, moder-
ately slender, rapierlike projection; segmentation may be mearly complete,
with unusually clear definition of segments except for all of anteriar section of
mesotheras and for the separation of metathorax and second abdominal segment,
on ventral surface, or abseure on greater part of ventral surface and rather [aintly
indicated on dorsal surfuce; anal segment only may be clearly scieratic, or hoth
eighth nhdominal segment and anal segment may he partiaily sclerotic; vestiges
of thorneic wing [ramework nnd wings absent.  Spiraculaviac stout and strongly
sclerstie, with mctathoracie pair slightly more slender than mesothoracic pair.
Body setae absent on ventral surface of thoracic segments and may be absent on
the dorsal and veniral surfaces of 3 to 6 abdominal segmenis. Typieally 9 pairs
of setac on head, 4 pairs on prothorax, 2 or 4 pairs each on mesothorax and meta-
thorax, and none to 4 pairs on each abdominal segment, with nnal segment Hmited
to 2 pairs.  Antenna with basal segment rutber short on one side; seeond segment
longer than hroad; cfuly gtout, with either 3 or & scpments not compactly joined,

f Dala lor ooe speeles Incking.
1603 4—34—0
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the distal segment being twice as long as any other segment of club; basal and
second antennal segments with 2 and 8 small slender setae, Tespectively; segments
of club having either only small fleshy setae, excluding one rather long, slender,
apieal seta on distal segment, or 2 slender setae on its basal segment and several
small, stocky, splnelike setae on each of remaining segments, and, in addition,
several rather sinall fleshy setae and a slender sefa on its distal segment. With 2
pairs of eyes, 1 on margin and the other, a distinectly smaller pair, on ventral
surface. With o vestige of head skeleton possibly remaining on ventromeson as
a differentiated area having a short, inward-projecting piece; invagination of ali-
mentary tube present. Rostrum absent. Legs rather large; size of correspond-
ing segmenis of cach pair and number and character of their setae may be nearly
alike, or metathoracic tibise and tarsi may be appreciably stouter than those of
the other pairs, and also prothoracic and metathoracie femora may be stouter
than mesothoracic famora; all setac rather small, except perhaps 1 or 2 on each
coxa, & distal pair on esch tarsus, and the hasal puair on elaw; vypically 5 and 1
slender setac on each coxa and frochanter, respectively, besides the minute basal
seta on each; slender, fleshy, or stout spineclike setae on cach femur, tibia, and
tarsus, ranging in number typically as follows: Femur 4 o 6, 1ibia 5 1o 9, tarsus &
to 10; definite sensory areas apparently absent,  Anus on or near ceplalic border
of anal segment, or cbscure.

Type of genus, FHaltmococcus lampas Cockerell.

Kuvs To Srmcies or Hanimococcus
FIRST STAGE

2. With apparently only ane pair of 8-shaped pores on body, situnted on margin
of second abdominal segment; mesothoracic spirncular pores compars-
tively large, with ster-shaped margins; with no dorsomesal setae on sceond
fo seventh abdomingl segments, inclusive .__________ lampas Cockereli.

aa. With 9 or 10 pairs of marginal or submargina! aud I or inore pairs of dorso-
mesnl 8-shaped pores; mesothoracic spiraculae pores woderate in size aud
withont star-shaped margins; with one pair of dorsommesal setae each on
second to seventh abdominal segments, inclusive.

b. With only one pair of dorsomesal 8-shaped pores normally present;
mesothoracie spirngular pores trilocular and slightly invaginated;
dorsgmarginal setae of ordinnry size; busal segment of antenna twice
as wide as any other segment_ . _______________ thebaicae Hall.

hb. With § pairs of dorsemesal 8-shaped pores normally present; mesotho-
racic spiracular pores quinguelocular and appreciably invaginaied; dor-
sumurginal sefae conspicuousty large and ruther stout; bassl segment
of antenna not twice as wide as any other segment____ borasst Green.

SECOND-STAGE FEMALE

a. Typieally with 7 to 10 small 8-shaped pores, thelr external openings at the
apices of sclerotic projections; mesothorucic spiracles surrouvnded by a
characteristic sublrinngular area with roundish margins composed of
papiliae, spieules, and irregular lines; metathoracic spiraculariae il
defined; sovering iissue of ansl valve with mumnerous roticulste or im-
hrieate markings_ . _ o ____ lampes Cockereil,

With appareatly no more than one pair of S-shaped pores, their externnl
openings flush with surface and not surrounded by sclerotic rims; meso-
thoraeic spiraeles nob surrounded by & characteristie differentiated aren;
metathorneic spiraculariae well defined; covering tissuc of anal valve
without characteristic markings, at most with oniy irregular puckers or
ridges,

h. Body with numcrous proncunced spinelike papillae along margin;
typicaliy with 15 or 20 {sornctimes more or less) large deeply invagi-
nated quinguelocular pores associnted with cach mesothoracic spiracle;
metathoracic spirncles without nccompanying pores und not in
pockets; anal valve typically with 7 pairs of selae, 2 mesal paies heing
distinetly larger than the others; typieal puparium subgiobular in
form, about 0.9 mum fong__ .. __ . _________.__ thebaicae Hali.

ag
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bh. Body without distinet papiilae; with typically 7 or 8 (scmetimes more
or less) moderately large, mwoderately invaginated quinguelocular
pores assosiated wich each mesothoracie spiracle; typieally with from
5 to 12 quinquelocular pores of various sizes associated with each
metathoracic spiracle, which is in a distinet pocket; anal valva with
only 4 pairs of sefae, all subequal and very small; typical puparium
clongate in outline, appreciably depressed in cross section and less
than 0.6 mm long borassi Green,

ADULT FEMALE

. Mesothoracic spiraculariae distinetly larger than metafthoracic pair; 3 pairs
of setae in midthoracic region of dorsumn; no ventremesal setac between
spiracles; dorsal surface of anal segment strongly sclerotie, and cntirely so;
anal segment with only 4 pairs of setac lampas Cockerell.

an. The 2 pairs of spiraculariae subequal; no dorsal sefane on thorax; 2 or more
pairs of venfromesal setne between spiracles; dorsal surface of anal segment
not entirely sclerotie or, if so, only moderately sclerotic; at least & pairs of
of setae on anal segment.

b. Body subeireular in outline except for sharply narrowed posterior end;
8-shaped pores elustered almost wholly between 2 pairs of spiracles
and rostrum, from 30 to 40 on each side of body; 8 or 9 setae mived in
with eaech pore cluster; at least 4 pairs of setae on each abdominal
gegent; anus near cephalic margin of anal sepment... thebaicae Hall.

bh. Bedy elongate elliptieal to pyriform in outline; 8-shaped pores clustered
maesocephalad of mesothoracic spirneles, from 12 to 18 on each side of
body; no setae mixed in with pore elusters; no nore tnan 2 pairs of
setae on any abdominal segment except anal one; anus near central
part of anal segment borassi Green.

SECOND-ETAGE MALE

. Papillae present on the two poserior abdominal segments; tubular pores
comparatively large, of the asymmetrieal type, and limited to 3 pairs on
the two posterior ahdominal segments and 1 pair on head; typically with
1 pair of mesofhoracic quinguelocular pores, but ocecasionally none or
2 pairs present thebsaicae Hall.

. Papillae absent; tubular pores minute or absent, when present, apparently
of the 8-shaped type and loealized slong margin of abdomen; all quingue-
locular pores absent.

h. All pores apparently absent; with only 2 pairs of setae on anal seg-
lampas Coclerell.

bb. About 4 pairs of minute 8-shaped pores apparently along margin of
abdomen cephalad of selerotic posterior end; with 6 pairs of setae on

anal segment borassi Green.

ADULT MALE

. Body marprins subparallel laterally and continuing rather evenly around
anterior end; head indistinetly delimited; club ol antenna 3-segmented,
with distal segment tapering fo a slender apical projection; all tlesthiy setne
of anteana and legs elongate lampas Cockerell.

. Body margins topering perceptibly toward both ends and plaiuly constricted
at suture separating heaa from thorax; head clearly delimited; club of
antenna 4-segmented, with disfal segment bluntly rounded at apex; all
fleshy sctae of antenna and legs short and spinelike thebaicae Hall.

Havisococeus namras Oockerell (2)

Material from Stanford collection of Coccidae (received through
T. D. A. Cockerell); United States Bureau of Entomology (Fuller
collection). Both lots from const of Natal, “on palms”, in depres-
sions on sections of leaves.
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polele]
(Fig. 27, F)
Oviparcus. A group of usually ahout G, and sometimes as many as 8, spines,

rather well spaced and varying slightly in eize; selerotic body derm extending
appreciab'y around spines.

Froune 27, —Hatimococcus fompag: A, First-siage nymph, body, dorsal and ventral, X §00; B, same,
snus, X 1,500, C, same, mosethorscle spirncle, S 2,000; I, same, marging) pere, X 3,000; E, same,
aniennn, X 1,000; F, ege, spine groap, ¥ [a00.
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FIRET STAGE
(Fig. 97, A-E)

Body.—Rather delicate at first. 'The following structures apparently absent:
Distinct sclerotic areas near hend skeleten, distinct furen on meson of thorax,
appreciably heavier sclerotization of posterior end, bulge along caudal margin of
abdomen, clear ares laterad of each metatheorncic leg. A newly hatched specimen
0.28 mm long and 0.12 mm wide; » fully developed female specimen 0,50 mm iong
and 0.20 mm wide. Male puparium rather strongly sclerotic. A typical speci-
men (.36 mam long end 0.18 nm wide.

Pores.—Only one 8-shaped pair chserved, on margin of second abdomingl
segment; sometimes apparenily absent; rather delicate; partitions through bars
anl tubes obscure; bars difficult to distinguish apert; bullae delicate; external
openings large. 'With dark arcas in several places on head and thorax where
8-shaped pores are found in other species. One comparatively prominent quin-
qu_elmiula.r pore, having o star-shaped margin, associated with each mesothoracic
gpiracle,

Spiracies—Mesothoracie pair deeply invaginatod, with characteristic curved,
rather delicate tubey connecbing tracheae with external openings. Mesothoracie
spirnculariac obscure or at least not well defined; metathoracie pair irreguiar in
form and lightly selerotic,

Body selac—Majority prominent. Typically 11 pairs on head, second veniro-
mesal head pair being distinctly larger than the othor ead sctae; 2 marginal pairs
and 1 dorsemesal pair on prothorax; 1 marginal, 2 dorsomesal pairs, including
what is considered to be a lateromesal pair, and 1 comparatively long ventromesal
pair on mesothorax; 2 dorsomesal pairs, including a lateromesal pair, and 1 com-
paratively long ventromesal pair on metabhorax; 1 dorsomesal pair on firsh
abdominal segment; no setae on second, third, and fourth shdeminal segments; 1
dorsomarginal pair on fifth, 1 dorsomarginal and 1 small ventromarginal pair
on sixth, and 1 dersemarginal, 1 small ventromarginal, and 1 ventromesal pair on
seveath abdominal sepment; 5 pairs on posterior abdominal segment; in all, 33
pairs present. Quter and inner long csudal setae in one speclinen, 55 and 133
microns long, respactively.

Anienna.—Basal segment not iwiece as broad as any other segment.  Two
setae, 1 comparatively long, on basal segment; 1 comparatively Jong seta on sccond
segment, bul spinelike process apparenily absent; 1 minute sota on third segmend;
1 comparatively short fleshy setn on fourth segment; 1 eomparatively long
fieshy seta on AIth scgment; 4 slender and 5 fleshy setae, oll comparatively long,
on apieal sepment,

Rostralis.—In one typienl specimen, 0.75 mm long.

Legs.—Coxne slightly broad; femora slightly stout. Witk 5 setae, including
minute basal one, on each coxa; a single zeta, apically situaled, on femur; none on
tibia; 3 setne, but spinelike precess apparently absent, on tarsus; 2 setae on claw.

Eruvialion.—In male the break ocourring similarly as in Palmaricocous altaleae,
but almost invariably completle, leaving a characheristic diferentisted sclerotic
band sround caudal margin of sixth abdominal segment; head skeleton and
rostrum of male simply drop down,  Not definitely determined in female,

Dricd malerial —Bright brown in both young snd cld specimens; naked in
appearnnee; male roundish in eross seciion.
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SECOND-STAGE FEMALE
(Fig. 28)

Body.—Moderately elliptical in younger specimens, pyriform in older onhes;
seventh abdominal sepment projeeling roundly; segmentation, except for that
of anal valve, obscure in younper specimens; distinguished by slightly sclerotic
lobules along ventral margin of thorax and abdomen, and with faint indications of
sutures on posterior abdominal segments in older specimens; in younger specimens
derm meinbranous except for distinet sclerotization of anal valve; eventually
sclerotization spreads over seventh abdominal segment only, before general
thickening of derm takes place. With a few small blunt papillae around mergin,
more easily observed cephalad of mesothoracic spiracles; these papillae obscured
in older specimiens; membranous aress laterad of head skeleton apparently
absent. Puparium only meoderately sclerotic. A nowly molied specimen 0.36
mm long and 0.16 mm wide; & typical puparium 0,85 mm long and 0.41 mm wide.

Pores—8-shaped pores few in numnber, usually observed slong margin of
thorax_and abdomen; delieate, rather elongate, subequal; partitions extending
through bars but hardly into tubes; external openings on selerotic conical projec-
tions; fypieally & or 4 pairs cephalad and 4 to 6 pairs cauvdad of mesothoracic
spiracles. A varying number of quinquelocular pores, tvpically about 7 large
oncs, 1 or 2 infermediatc-sized ones, and 7 small ones, associated with each
1aesothoracie spiracle but none with metathoracic spiracles; the larger ones
rather scattered, margins not indented and slightly invaginated; {he smallest
ones closely grouped and apparently not at all invaginated.

Spiracles.—Mesothoracie pair, with accompanying smallest pores, within deep
pockets; surrotinded by numerous shallow papillse, which extend out of the
pockets dorsally, gradually becoming hardly more than slight ridges on dorsurm,
the whole effect of the papillae ahout the pockets appearing as a characteristically
subtriangular mildly sclerotic arvea; all, or almost all, quinguelocular pores within
these areas, the larger ones mostly along their ventral margin, She intermediate-
sized ones near openings into puckels. Metathoracic spiracles open on surface;
inconspicucus; unnsually mesad in position; spiracularise of both pairs i1l defined.

Bedy setee—On or near margin, apparenily with 1 pair each on prothorax,
posterior section of mesothorax, anterior section of metathorax, and fifth and
sixth abdominal segments; 2 minute marginal and 3 ordinary-sized marginal
pairs on seventh abdominal segment; 2 mesal pairs on dorsum of what is appar-
ently the thorax; 1 minute mesal pair on venter of sixth abdominal seament; 4
Dairs on anal valve; in all, 17 pairs present.

Antenng.—With two minute setae only, largely invaginated.

Rostralis.—In one typical specimen, 2.2 mm long,

Anal alve —Covering tissue distineily selerotic, with numercous faint reticulate
or Imbricate markings which are sometimes ohseured; 4 pairs of sctac along
caudolateral margin, 2 pairs somewhab larger than the others; anus small, dis-
binetly caudad in position, and usually surrounded by thickened tissue; anal ring
probably absent.

Dried molerinl—Puparivim bright brown; naked except for occasional few
waxy filaments; body dome-shaped, almest globular, decply rownded dorsally
and laterally as far ventrad as lobules; posterior end pointed straight dorsad.
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(A
W, ._:l‘rl .
i
ik

Figunt o —alimococcus fonpas, tecond-singe farnsle: o, Body (partinily developed}, dorsal and ventral,
3 3a0; A, margingl 8-shaped pors, X 3,000; C, antenns, X 2,000 0, metathoracic spiracle, X 2,000; I,
Iarge goingtelocular pore associated with mesclhornele spiraele, ¥ 2,000; £, stuall gquinqocieeniar pore
asstcinted with mesothoracle spiracle, X 2,000,
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THIRD-STAGE FEMALE
Presens, but not in condition to distinguish sny parts satisfactorily.

ADPULT FEMALE
(Fig. 20)

Body—Moderately clliptieal to pyriform; segmentation indistinet except that
of anal segment; apparently antire dorsum of anal segment slrongly sclerotic. A
typical specimen §.52 mm long and 0.39 mm wide.

Pares.—B-shaped pares restricied to area belween mesothoracie spirneles and
head skeleton and rostrum; partitions extending part way through tubes; bars
difficult to distinguish apari; bullae distinct andd possessing thickened areas near
their inner ends; external openings slightly expanded; 42 counted in the group on
one side of one lypical specimen.

Spiracles.—Spiracularine moderately elongate; mesothoracic distinetly lnrger
than metathoracic pair.

Body setae.—All nearly subequal; apparently absent on head; apparently 1
ventrosubmarginal pair esach on prothorax, mesothorax, and meiathorax; 1
ventromesal pair cach on second, third, and fourth abdominal segments; 1 ventro-
marginal or submarginal pair each and 1 veniromesal pair each on fifth, sixth,
and seventh abdominal segments; 2 dorsomesal and 1 lateromesal pair of dorsum
in midthoracic region; 4 pairs on anel scgment; in all, 18 pairs prescnt.

Antenno.—Essentially as in second-siage female.

Rostralis—In one typical specimen, 3.2 mm long,

Anal segment.—Well defined; with 4 pairs of subequal setae along Iaterocsudal
margin; pnus slightly cephalad of center,
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F16URE 20— Flallmoroccus lempes, ndult femnle: A, Dody, dorsal and ventrnl, X 300; B, Iateral aspect
of posterior end, X 300 ; &, antenoo, X 2,000 ; 1), midventral 8-shaped pore, X 3,000
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BECOND-STAGE MALE
{Fig. 2m)

Body—Elongate elliptical, with sides nearty parsilel; anterior end brordly

Lo --..:('_ —h

FIGURE 30— fulimocacens lampag, sevond-siapn renlo!

Brdy, dorsa) apuxf venieal, X 350,

rounded, posterior cnd less so; sep-
mentation in evidence mesally on
ventral surface caudad of rostirum to
and including fourth abdominal seg-
ment, elsewhere obseure; membranous
except for the four posierior abdomi-
nol segments, which ave rather sharply
differentiated from remaioder of bhody
and uniforinly moderately sclerotie at
first, and uniformly heaviiy sclerotic
toward maturity of instar, though at
this time the remainder of the body
appearswnore delicate than whea newly
muolted. Papillae nbsent.  One speci-
men 0.36 mm long and 0,12 mm wide;
ancther 0.44 min long and 0.17 mm
wide,

Pores,—Apparently no pores of any
ivpe present. _

Body setac—Subequal;  typically
with 8 pairs onthiead; 2 ventromareinal
pairs and 1 dorsomarginal pair on
prothorax; 1 vendromesal pair ench
on mesothorax, metathorax, and fAfLh,
sixth, and revenih abdominel seg-
menis; 1 dorsomesal pair each appar-
enlly on metathorax, and first, fifth,
sixth, and seventh abdominal scg-
ments; 2 dorsal pairs on anal segment;
in all, 23 pairs present.

Anfenna—Sirvclurally hardly more
than o mildly sclerotic thickening,
with about 3 minote setae, 2 of which
appear to be invaginated.

Rostralis,.—Not available.

Legr.—Not in evidenee.

Anus.—0On dorsal surface
eauctal margin,

Fruviation.—Tle heavily sclerotie
posterior end projeeting Tromy pu-
parium nnd appearing {0 break off
from remainder of body and e be
pushed awny at lime of emergenee of
adult,

noenr

THIRD-RTAQE MaALE

No specimens available,

FOURTI-STAGE MALD

No sperimens in condition to
distinguish the parts satislace-
torily.
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ADULT MALE
{Fig. 31)

Body.—Margins subparaliet laterally and continuing more or less evenly arotnd
anterior end; head indistinetly delimited; segmentation obscurc over greater part
of ventral surface and not well defined on dorsal surface; anal segment sclerotie,
remainder of body membranous. A typical specimen 0.44 mm long and (.13 mm
wide.

Bedy setar—Small except second ventromesal head pair and 2 pairs on anal
segment; typically 4 ventral and 5 dorsal pairs on head, 8 marginal or submarginal
pairs and I dersomesal pair on prothorax, 1 dorsomesal and 1 lateromesal pair of
dorsum sach on mesothorax and metathorax, 1 dorsomesal pair each on first
and ffth to sighth abdominsl segments, inelusive, 1 wmarginal pair cach on sixth
and seventh, 2 marginal pairs on eighth, 1 apparcatly ventremesal pair cach on
soventh and eighth alxdominal segments, and 3 pairs on aonsl segment; in all, 31
pairs present.

Antenna.—Club with threc scgments only, its distal segment tapering apically
to a fine projection capped by a long slender seta; all other selae of clnb fleshy
in strueture and rather small and short, except possibly 4 or & of varying lengihs
nenr apex of distal scgment.  Setne of claby securring typicaliy as follows: 4 in
a whorl near apex of first soegmoent, 6 near apex of middle segment, and 18, exclud-
ing slender apical one, seatfercd over distal segment.

Legs—Subequal; femorn stout, the mesothoracie pair appenriug slighily Jess
so than the other 2 pairs; tibiae and tarsi noticeably stender, with farsi distinetly
elongate and appreciably longer than tibine; metalhoracie tibine and iorsi very
slightly stouter than those of vther 2 pairs, with tibine slightlly shorier and farsi
slightly Jonger thas those of ollier 2 paire; number and charaeter of setae of corre-
sponding segments of cach pair noarly alike; each coxa with a comparaiively long
sete on its inner margin, cach femur with 2 slender and 2 rather small fleshy setag,
ench tibin with 4 slender and 2 small fleshy setne, each {arsus with 3 or 4 rather
short slender setae, and & poeir of long slender ones near ils outer distal morgin.

Anus—On or neor cephalic border of ansl sepinent.

Harayococcus Toesaicas Hall (8, pp. 2-3)

Material ecollected in 1924 by W. J. Hall, Karnak, Egypt, on
doum palm ({yphaene thebuica); also collected by him at Luxor,
Nag-Hamadi, and Motana, Upper Egypt, on same palm. Mixed in
with downy mass of brownish-white filaments of host, “lilerally in
millions” In this matter, according to Hall, and ‘“the growth of
which is apparently induced by the insect altack’”; also on under
surface of leaves, purticularly near midrihb.  Material also {from E. .
Green, F. Laing, and United States Burean of Entomology, pre-
samably from same source, & part of type material collected by
W. J. Hall, Luxor, Egypt, 1922
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T10URE 31— Flalimoeoccis lempas, adolt male A, Dody, dorsal sod vonLrul B, satenna, dorsnl surlace
of apleal segmient; €, prothorocic e, ¥ 8
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EGG
(Fig. 32, )

Oviparous. With a group of from 6 fo 10, usually 7 or 8, spines, rather well
spaced and varying considerably in size; sclerotic body derm extending appre-
ciably around spines.

FIRST STAGE

(Fig. 32, A-F)

Body—Not delicate. With distinet selerotic arens near head skeleton, A
faintly discernible pair of furcae on each side of meson between mesothorax

FiouRE 32.—Hoelimocaceus thebaiene: A, First-stage nymph, meiathoreeic log, ¥ 1,00 B, seme, mesotho-
racie spirecle, X 2,000; C, same, anlonna, X 1,000; .0, snina, hend pore, X 3,000; 5, snme, anus, X L,500;
F, snme, candodorsal 8-shaped more, X 3,000; &, cpe, spioo group, 3 1,500,

and metathorax. In younger individuals fhe two posterior abdominal scpments
slightly sclerotic; in older ones of both sexes appreeiably sclerotic, with secleroti.
zation extending in o deecrensing degree cephalad over the next segment or so.
Typically a slight bulge on cach side and o more pronounced one on meson along
enudal margin. Clear arca present laferad of cach metathoracie coxa. In
female the body becomes much swollen, exeept the two posterior segmenis,
producing a characieristic appenrance. A typical newly hatched specimen .36
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mm long and 0.12 mm wide; a fully developed female 0.46 mm long and 0.23
mm wide; male puparium only moderately sclerotie, typically 0.36 mm long
and 0.18 mm wide,

Pores—8-shaped pores prominent; relatively broad; progressively larger
caudad on the three posterior nbdominal segments; partitions indistinet, extend-
ing through no more $han distal bars, whigh are difficult to distinguish; bullae
delicate.  Twelve 8-shaped pores ypically prescnt ns follows: 2 marginal pairs
each on head and anterior section of mesothorax; I marginal pair on metathorax
aud on first, second, and fifth to cighth abdominal segments, inclusive; 1 dorso-
mesal pailr on second abdominal seginend. A slighfly invaginated trilocular pore
agsoeciuted with each mesothoraeic spiracie.

Spiracles—Invaginated tubes of mesothoracie pair connecting trachea to
exterior only moderate in lenth; spiraculariae of hoth pairs mn¢.derately sclerotic,
nol elongate, subegual.

Body selge~—Flcven pairs of head setae, in number and character cssentiatly
as in Halimococcus lampas; 3 marginal pairs on prothoray, 2 marginal pairs on
metathorax, I marginul pair each on apparently tiwe anterior scetion of meso-
thorax, pesterior seelion of mesothorax, and first to seventh abdominnd segments,
inclusive; I dersomesal pair ench on prothorax, posterior scction of mesothoray,
metathorax, and on first o scventh abdominal segments, inclusive; 1 pair of
latcromesal setac of dorsum each on mesothorax and metalhorax; 1 ventrosub-
marginal pair ench on second to seventh abdominal segments, inclusive; 1 venbro-
mesal pair cuch on mesothorax, metathorax, and seventh abdominal segment;
§ pairs on posterior abdominal segment; in all, 52 pairs present.  In onc speci-
men, oufer and inner long eaudal setae, 62 and 195 mierons long, respeetively.

Anlenna.—DBasal segment twice as broad as any other segment,  All setac
approximately as in Mfalimococcus lampas, excopt thnt a spinclike process on
second segment is distinet and onc long slender sein, instead of a minute seia,
is present on tlird scgment,

flogiralis.—~1n one typieal specimen, 1.3 mm long,

Legs—-Coxae not relatively broad; femora rather clongade. In essentials,
sctae as in Halimococcus lampas, exeept for presence of 6 setne on cach procoxa,
2 on each femur, 1 on each tibia, and a spinelike process on tarsus.

Ezuviation—Male essentinlly as in Halimoceccus lampas except with no pro-
nounced selerotic band on sixth abdoininal segment; {emale becoming much
swollen, eventually rupturing irregularly but largely around margins, usually
leaving some ventral skin, except antenma and posterior ond, in a single piece:;
head skeleton and rostrum of female simply dropping down to sbout the line of
metathoracic legs.

Dried material—DBright brown in both old and young speeimeus; practically
naked in appearance; male instar roondish in eross section.
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SECOND-STAGE FEMALE
(Fig. 33, A-F)

Body.—Moderately elliptical in younger specimens to pyriform or subeircular
in older ones, except for posterior end, which is sharply constricted in the latter;
seventh abdominal segment projeeting less roundly than in Halimococcus lampas,
being in its entircty characteristically subtriangular, apex of triangle constituting
caudal margin of body; segmentation obseure except that of anal valve, and
possibly the 2 or 3 other posterior abdominal segments; in younger specimens
derm membrancus exeepd that of anal valve and seventh aDdominal scgment;
latter strongly sclerolie; sclerotization spreading slightly cephalad in deereasing
degree, belore general thickening of body wall takes place. Numerous distine
spinelike papillae along margin and ventrosubmargin from ahout the fifth or
sixth abdeminal segment almost, if nob quite, to head; cephalic margin of body
practically {ree of papillae; mesothoracie but not metathoracic spiracles within
papillary area; popillac surrounding spiracies irregular in form, mostly platelike,
typically with serrated borders, A membranous aren through which rostralis of
adult is forced present on meson cephalad of rostral slit.” Puparium heavily
sclerotic. A typical newly molted specimen 0.47 mm long and 0.20 mm wide;
a moderately large puparium 0.9 mun long and 0.6 mm wirle.

Pores—8-shaped pores apparently sbsent. A varying number of quingue-
locular pores associated with each mesotharacic spiracle, but none with meta-
thoracic spiracles; on one side of one typieal specinien cecurred 22 deeply invagi-
nated large pores, 4 invaginated intermediate-sizod ones, and 14 noninvaginated
small ones; large pores widely seatfercid along margin and ventrgsubmargin, ap-
pearing in some specitnens 1o reach almost to head or to posterior end; inter-
mediate-sizedl ones situated near external openings to pockets; sinall ongs bunched
within latter; marging of large and interinediate-sized pores slightly indented.

Spiracles.—Mesothoracic spirseles with accompanying small pores open into
clearly defined pockets, which are almest globular; metathoracic spiracles open
on surface. Spiraculariae much enjarged at their inner ends, but rather slender
toward spiracles; both pairs distinetly sclerotic, subecual.

Body selae—Apparently none present on dorsum except possibly on or near
margin of posterior 8 or 4 ebdominal segments, Typically 1 pair mesad of and
1 or 2 pairs immediately candad of mesothoracic spiracles; 1 pair near margin
laterad of metathoracie spiracles; 1 marginal pair each on third and fourth
abdominal segments; 2 marginal pairs on fifth ahdominal segment; 3 ore or
less marpinal pairs each on sixth and sevanth abdominal segments; 1 ventromesal
pair each on fourth to seventh abdominal segments, inelusive; 7 pairs on anal
valva; in all, 24 or 25 pairs present.

Anfenne—~With two small partially invaginated sefae only.

Roastralis.—In one typical specimen, 2.9 mm long.

Anal palve~~In younger specimens covering fissue slightly scleratic around
margins, membrancus elsewhere; distinetive markings obseure or absent.  With
5 rather small pairs of sctae along coudolateral margin and 2 distinetly larger
mesal pairs.  Anus caudally locafed; rather smell; surrounding tiesue ihickened,
but anal ring prabably absent.

Dried malertal —Pupartum dark to blackish brown; naked in appearance; unusg-
ally ihick, almost globular; posterior end characteristically eurved dorsocephalad.,
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FIGURE 33.—Flatimococcus thebaicae: A, Second-stage {female, posterior end, darsal and veniral ¥ 500; B,
samg, ontenne, ¥ 2,000; C, same, lorgs mesothorasic quinguelesuler pore, X 2,000; D, same, sinall mesg-
thoracle quinqueleeular poro, 3 2,000 J5, same, mesothoracio réglon, X 500; &, same, outling of meso-
thorneic spiracular pocket, X 500; @, soeond-Siage male, posterlor and, dorsal, 3 LOG0,
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THIRD-BTAGE FEMALE
(¥ig. 34, F and F)

Bubglobular in mese execept for sharply narrowed posterior nrojection; derm
membranous but firm; tubercles or other pronounced dermal econfigurations, such
as pore impressions, apparently absent.  Mesothoracic spiracies, alightly larger
than metathoracic spiracles; each with a single trachea and a brush of tracheoles,
those of the mesothoracic spiracies
being distinetly the larger.” With
2, distinet roundish area.on meson
through which rostralis of adultis
foreed.

ADULT FEMALE
(Fig. 34, A-D)

Body.—Bubglobular in apprarance
except for a sharply narrowed pos-
terior end; segmentation obscure
aexcept that of the {iwo posterior
segments; snal segment partially or
entirely selerotic, alse ventrocaudal
region of seventh abdominal
segment. A typical specimen 0.82
mn long and 0.62 mm wide,

Pores—=8-shaped pores closely
bunched between the 2 pairs of
spirncles and rtostrum; partitions
extending only througl tubes; bars
difficult to disfinguish apart; exter-
nal openings much expanded; typi-
eally 30 1o 40 on each side of hody.

Spiracles—Both pzirs of spir-
aculariae stout; mesothoracic pair
slightly larger than metathorscie
pair.

Body selae.—Approximately sulb-
equal; apparently absent on dorsum
except for 1 pair each on margin of
third to sixth abdominal segmentis,
inclusive, snd 5 pairs on anal seg-
ment. On venter, 1 submarginal pair
apparently on prothorax; 1 marginal.
2 submarginal, and 8 or 9 seatiered
pairs mixed in with 2 groups of
pores on_mesothorax; 4 marginal, 2
submarginal, and 2 mesal pairs on
metathorax; 4 pairs on second and
3 pairs each on third to seventh
abdominal segments, inclusive; in
all, 48 or 49 pairs present.

Antenne.—Comparatively large;
with one %air t;f slender lllmrtia.lly
invaginated setae, and with appar- i ) , .
ently o single misute spinelile sota, ML Y-ty cbavar: 4, Adu tomale,

Hostralis.—In two specimens, 4.91  midventral 8-shaped pore, > 3,000; €, s, antenna,

and 5.69 mm long, respectively; tips T i00; D, sxme, Mosothotacle .317";]“'319)-()( 50 B third-

i 3 slage esothoracie spiracle, 7H; I, same
of twa of its component parts cach metabhoracic spiracle, X 750; @, lonrth-staga male, pos.
with abeut 4 minute teeth profect-  ‘terior end, dorsal and ventral X 450, _

ing backwards.

Anal segment—B8lighily sclerotic in general, with a heavier sclerotization
around anug; latera! and caudal margins faintly crenulate; vulva extending nearly
to caudal meargin; five pairs of subequal setae slong laterocaudat margin, Anua
digtinetly cephalad in position.

16084—34—-—7
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AECOND-BTAGE MALE

(Figs. 33, G, and 35)

Body.—Moderately to somewhat elongate elliptical, auterior end rounded,
posterior end mildly truncated; segmentation rather distinet on both surfaces.

F16URE 35— Fulimocaccta thebnicge, -stage iowie: 5, Hedy, dorssl and ventral, X 456; 5, invaginated
pore (Asymmetricat), X 3,000; C, nntenon, X 2,000

of ahdomen; membranous except for slight sclerotization of the two posterior
abdominzl sepments. Papillae present bui delicate, frequently appesring as
herdly more than short irregular lines; restricted to both surfaces of the two
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posterior abdominal segments, being more numerous on anal than on preceding
segment. A typleal specimen 0.34 mm long and 0.15 mm wide.

Pores.—8-shaped pores absent. Asymmetrical pores present, subegual; re-
stricted to head and the 2 posterior abdominal segments; typically 1 pair on
ventral surface of head, I marginal pair on seventh abdominal segraent, and 1
mesal pair on each surface of snal segment.  Either none, 1, or 2 quinguelocular
pores associated with each mesothoraecic spiracle, but none with metathoracio
spiracles.

Body setae—Subequal except for 1 ventromarginal pair on anal segment. Typi-
eally § pairs scattered on head; 2 marginal pairs and 1 dorsoinesal pair on
prothorax; 8 marginal pairs, 1 dorsomesal and 1 lateromesal of dorsum, and 1
ventromesal pair on mesothorax; 2 marginal pairs, 1 dorsomesal and 1 leteromesal
pair of dorsum, on metathorax; 1 marginal and 1 dorsomesa} pair on first abdom-
inal segment; 1 marginal, 1 dorsomesal, and 1 ventromarginal pair on each of
second to seventh abdominal eegments, inclusive, and in addition 1 veniromesal
pair on third to seventh abdominal segments, inclugive; anal segment with §
pairs; in ali, 52 pairs present.

Antenna.—Varying from a ehallow mildly selerotie disk to & moderately selerotio
rounded fubercle; with apparently 2 minute surface setae and a pair of minute
partially invaginated setne.

Rostralis.—With two large roundish loops and the characteristic small cephalie
loep, when uncoiled withia body; in one specimen, 1.8 mm long,

Legs—May or may not be in evidence; always extremely vestigial.

Anus.—0mn eaudal margin,

Exuviation.—All of derm pushed *n one side as a shapeless mags within
puparium,

THIRD-STAGE MALE

Available material too delicate *o distinguigh the parts adeguately. One
specimen 0,33 mm long and 0.16 mn wide.

FOURTH-ETAGE MALE

(Figs. 34, G, and 36, F)

Body moderately elliptical, with posterior end a shart, stecky, slightly pointed
projection; segmentation of body and appendages distinguishable.  Body setae
about as in adult male, except submarginal setae of latter on posterior abdominal
segments apparenély replaced by mesal ones in this stege. Legs proportionately
longer and not so etbowed ss in Palmaricoccus atialeae; ench with two pronounced
fleshy apieal projections for holding the poir of developing apical tarsal setae of
subsequent instar. A typical specimen 0.37 mm iong and 0.17 mm wide.
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ADULT MALE

(Fig. 36, A-E)

Bouy.—Marging tapering perceptibly toward both ends and plainly constricted
.ai¥the suture separating head from thorax, so that head is plainly delimited.

FiGURE 30.—Helfimococcus thebafene: A, Adult male, body, dorsel und ventral, X 400; B, same, posterior
end, dorsal nnd ventrel, X 400; C, same, metsthoracic leg, X 400; 1, same, protheracic leg, X 400; E, sniue
antenna, dersam of apical part, X 400; ¥, fourth-stage male, tip of vantral surface of metathoracic leg,

¥ 1,000
Eighth abdominel segment and anal secment each partially sclerotic, and separa-
tion between the two obscure; segmentsation of remaining segments pronounced,
except no evidence on either surface of anterior section of mesothoran or of a
auture between metathorax and second abdominal segment on ventral surface,
One typical specimen (.45 mm long and (.12 mm wide.
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Body sefue.—Distinet, subequal, except that ihe 3 pairs on anal segment are
appreciably longer than the other body setae; typically 3 and § pairs on ventral
and dorsal surfaces of head, respectively; 3 marginal pairs and 1 dorsomesal pair
on provhorax; 2 moacginal paics, the Iateromesal pair of dorsum, and 1 dorsomesal
pair on mesobhorax snd metathorax each; 1 dorsomessl pair on each of first fo
eighth abdominal segments, inclusive, 1 marginal pair exeh on third to eighth,
inclusive, 1 ventromsarginal pair each on fourth to eighth, inclusive, 1 ventro-
submarginal pair each on sixth, scventh, and cighth, 1 agditional marginal pair
on eighth, and 1 veniromesal send 2 marginal pairs on anal segment; in all, 47
pairs present.

Antenng.—Club with four segments, distal segment bluntly rounded apieally,
Club sebae oceurring wypically as follows: 2 slender seboe on first segment; S
ahior$, stoutl, spinclike setae each in u whorl near apical margins of second and
third segments; 17 short, stout, spinelike setse, § small Acshy setae, and 1 small
slender seta, all irregularly scatiered, on distal segment.

Legs—Prothoracic and metathoraecic femora subequal and noticeably stouter
than mesothoraci: femora; prothoracie and mesothorarcic tibiae and tarsi sub-
equal and noticeably more slender than metathoracic dibine and tarsi; tilsige and
tarsi of plf pairs distineily less slender than in Halimococcus lampas; all tibize
appreciably longer than tarsi; no setae on coxae appreciably long, those on the
other segments, except the distal pair on tarsus and the pair on claw, either
slender and short or short, stocky, and spinelike. Number and character of
setae on cotresponding segients of prothoracic and mesoihoracic legs practically
alike, but setue less numerous than on corresponding segments of metathoracic
pair; typically with 4 slender and 1 or 2 spinelike sctag on each femur, 3or 7
slender and 2 spinelike setac on exch fibin, nnd 4 or § short, slender setae and
nope or 3 spinelike sefae on each farsus,

Anus.—Obscure.
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Havmvococcus Borasst Green (6)

Material from E. E. Green, expused on leaves of ““Palmyra palm”
{Borassus flabellifer), Peradenive, Ceylon; United States Bureau of
Entomology, exhibit collection Green, presumably same lot.

i
(Fig. 37, J}

Oviparous. With a group of 3 or 4 spines, moderately spneed and varying
but little in size; sclerotic body derm extending slightly around spines.

FIRST STAGE
(Fig. 57, A-D

Body.—Large compared with that of adult fomale. Rather rugose on dorsum,
Posterior end nol distinetiy relerotic. Caudal margin without bulge. With

Fraune 37.—Helimaceccls boreasi; o1, First-stape 03 inph, dictathoracic log, X L,000; B, same, dorsocaudal
8-sheped pore, X 3,000, ¢, suome, anlenpos, X L0, D, spme, mesothoricic spivacle, X 2,000; I, same,
dersomuarginul setn, X 2,000; F, snune, third head setn, X 2,600, O, same, vantromesal sels of posterior
segment, X 2,000, 74, same, dorsomesnl seta, X 2,000; I, same, snipller, long candal setn, X 2,000 J, cge,
spine group, X 1,500

clear area laterad of each metuthoravic coxn. A fypiceal newly hatched specimen
0.25 nun long and 0.11 nun wide. Male pupariuvin yniformiy heavily sclerotie;
typieally 0.38 mm long and 0.13 mm wide.
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Pores—All 5-shaped pores comparatively small; partitions distinguishable
through bars but not fhrough tubes; bars difficult to distinguish apart; bullae
delieste. Three prirs of 8-shaped pores on head, 1 dorsomesal pair on each
section of mesothorax, metathorax, and second abdominal segment; 1 marginal
pair each on prothorax, anterfor szections of mesothorax and metathorax, pos-
terior section of metathorax and fifth, sixth, and eighth abdominal segments; in
all, 14 pairs present. One distinctly invaginated quinguelocular pore associated
with each mesothoracic spiracle, but none with metathoracie spiracles.

Spiracles—Mesothoracic invaginated tube rather short; spiraculariae of Soth
pairs slightly elongate, strongly sclerotic, subequal.

Body selee—A row of rather large spinelike setze along dorssl margin as
foHows: 4 pairs on head; 2 pairs each on prothorax, metathorax, and ecighth
sbdominal segment; 1 pair each on all other thoracic and abdominal segments.
Gne Gorsomesel pair of setae present on hend and each segment of thorax and
abdormer, except anterior section of mesothorax; 1 small marginal pair on head;
apparently 1 lateromesal poir of dorsum or prothorax; 4 rather long ventromesal
pairs on head; 1 ventromessl pair each on mesothorax, metathorax, and seventh
and eighth abdominal segments; 2 Jong caudal pairs on eighth abdominal seg-
ment; in all, 43 pairs present.  Oufer and inner long eaudal setae in one specimen,
29 and 125 microns long, respectively, the sinaller pair twice or more the length
of the prominent dorsomarginal setae,

Antenna~—DBasal segment no$ twice as broad as any other segment; third
and fourth segments comparatively small.  In structure and ¢ccurrence gl setae
essentially as 1n Haltmocoscus lampas, except that the spinelikie process is distinet
on second segment and there is s noticeably short and fleshy seta on third
segment.

fostralis—In one typical specimen, .51 mm long.

Legs—Coxae not broad,; setac essentially ss in Halimococcus lampas excepd
apparently none on femur, snd spinelike process of tarsus faini.

Eruyigtion—In male, head skeleton and rostrum simply drop down, and dorsal
part of the four posterior abdominal seginents is sloughed; in female, parts of
marginal and ventral surfaces are ruptured, leaving practically the entire dorsum
intact, and generally on one side the lateral and ventral parts, to and including
the legs, are left attached to the dorsum, making & single shell that serves as
covering for puparium,.

Dried maierial.—Rich brown in younger specimens to almost black in fully
developed ones; naked in appearsnce; male insfar roundish in cross section.
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BECOND-STAGE FEMAI.E
(Fig. 38, A-E)

Body—Flongate elliptical, seventh abdominal segment subtriangular, bug
margins more rounded than in Halimococeus thebaicae; surface much convoluted,
especially slong margin, in all prepared material; segmentrtion obscure except
for definition of anal valve; membranous in younger specimens except for slight
selerotization of seventh ahdominal segment; eventually lntter becoming strongly
eclerotie, and & mild sclerotizntion spreading to sixth abdoming, segment before
gencral thickening of body wall takes place. Papillac apparently absent, though
convolutions of derm freguently resemble them. A membranous sren near head
skeleton for penetration of adult rostralis epparently absent. Puparium heavily
sclerotic laterally and dorselly, hnt largely 1nembiranous ventromessally: sclerotic

Y

FiGULE 38.—Hulimococens borassi: A, Sacond-siare female, posterior end, dersal, X 500; 8, &, same, Inrge
quinguelocuiar pore, laternl sod end views, X 2,40; B, same, small guinguelocela: pors, ond view.
X 2,000, I, saroe, B-shaped pore, » 3,00; £, adait famale, posterior end, dorsal and ventral, X 500; @,
same, midventral 8-shaped pore, X 3,000; H, sarg, unfenna, X 2,000.

derm rugose. A typical newly molted speeimen 0,44 mum long and 0.1¢ mm wide;
& pupsrium 9.66 mm long and 0.22 mm wide.

Pores.~—At least 1 pair of minute B-shaped pores on ventromesa! surface of
head; no others definitely distinguished on body; pertitions extending through
bars but hardly into tubes; bars can be distinguished apart; external openings
on surface. A varying number of quinguelocular pores associnted with each
pair of epiracles; in one specimen 8 and § large ones, 3 and 1 interinediate-sized
ones, and § and 6 sraall ones associzted with mesothoracie spiracles of each side,
reapectively; in same specimen 5 and 7 large ones, no intermediate-sized ones,
and 4 and 4 emall ones associated with metathoracie spiracles on corresponding
gides, respectively. In a ecount of 9 groups of quinquelocular pores on meso-
thorex, the range in number was 4 to 13 for the large ones separately, and 5 to 11
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for all the others {ogether, the average being 7.7 in each case; similarly, in 6
groups on mebathorax, the renge was 2 to 7 and 3 to 5, the average 5.8 for the
large ones separafely sand 4.0 for all the others together. The intermediate-sized
quinguelocular pores not much larger than the small ones; the large pores without
indented margins and only moderately imvaginated; all grouped fairly close
sbout their respective spiracles.

Spiracles~—Both pairs of spirsecles opening into poekets, having reiatively
large external openings, which are at the inner ends of pronounced depressions
lesding to body margin.

Body setae—Typically 1 ventrosubmarginal pair immediately caudad of cach
pair of spiracles; I ventromesal pair befwesn mesothoracic spiracles; 1 rather
large pair near caudal margin of seventh abdominal segment; 4 pairs on anal
valve; in gll, § pairs present.

Antenne —FEssentially as in Halimocncous lompas.

Rostralis.—Naoi avsailzble.

Aral valve—Covering $issue in younger specimens largely membranous, with
no characteristic markings; in prepared speeimens inelined to pucker or ridge
up; with apparently four minute pairs of setae, all situated away from margin,
in vicinity of anus; latter minute; anal ring shsent.

Dried aterial—Pupariam nearly black; naked in appearance; sides slightly
rounded in cross section; body more cylindrical than dome-shaped, posterior
end pointed nearly straight dorsad.

TRIRD-STAGE FEMALE

Present, but available material not in condition to distinguish any
parts satisfactorily,

ADULT FEMALE
(¥ig. 38, F—H)

Body.—Elongate elliptical; scgmentation distinguished on ventral surface of
thorax caudad of rostrum, on abdomen, and on dorsum of the 3 or 4 posterior
sbdominal segrments; anal segment partially sclerotic, and ridged effect on ventral
surface of seventh abdominal segment giving the paris the appesrance of being
sclerotie. A typical specimen 0.58 mm long and 0.28 mm wide.

Pores.—8-shaped pores sapparently limited %o the region between meso-
thorseic spiracies snd head skeleion; partitions extending npparently only
tkrough bars; bars rather easily distinguished apart; external openings slightly
expanded; typieally 12 to 18 pairs present.

Spiracles-—Spiracularize rather stout, subequal.

Body setae—All approximeately subequal except for 1 pair on ¢audal margin
of anal segment. None observed dorselly except 3 pairs on anal segment. On
venter, typically 1 submarginal pair and 2 or 3 mesal pairs on apparently the
posterior section of mesothorax; 1 submarginal and I mesal pair on posterior
scction of metathorax; 1 mesal pair each on second o seventh {exeluding sixih)
abdominal segments, inclusive; 2 marginal pairs on anal segment; in ali, 16 or
17 pairs present.

Antenna.—Slightly flatiened; with 2 singll, slender, partially invaginated setne.

Rostralis.—In one specimen, 2.4 mm long.

Aral segment~—Moderately sclerotic mesocaudally; with 6 pairs of setae, 4
pairs being on dorsal surface, 2 of which are mesocephalad in position, and 2
peirs, 1 of which is comparatively large, on or near venirocaudal margin; anus
plightly cephalad of center.
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S8ECOND-STAGE MALE
(Fig. 39, A-D)

Body.—Elongate elliptical, with sides nearly parallel; the two enda nearly
equally rounded; segmentation obscure except for differentiation of posterior
end from remainder of bedy; posterior end not segmented, bud apparently com-
posed of three posterior abdominsl segments; membrancus exeept for mod-
erate to strong sclerovization of posterior
end. Papillae absent, A typical specimen
0.29 mm long and 0.09 mm wide.

Pores~—Apparently about four paira of
minute B-shaped pores present along body
margin befween metathoracic spiracles and
sclerofic posterior end. No other pore
types present.

Budy sefar~—Subequal; iypieally with 8
pairs apparently on head; 2 marginal pairs
and 1 dorsomesal pair on prothorax, 1
dorsomesal pair each on first to seventh
abdominal segments, inclusive, 1 ventro-
messl pair on mesothorax and 6 pairs on
anal segment; in all, 25 pairs present.

Antenna~——Essentially as in Helimococcus
fampes, except possibly with 4 minute
setae, 2 heing slender and 2 invaginated.

Restralis—With one clonpate caudal loop
and the small ceplalie loop, when uncoiled
within body; in one specimen, §.63 mm long.

Legs~—Not in evidence.

Anusa—On dorsal surface near caudat
margin,

Erxuviation.—No data available.

THIRD-STAGE MALE
{Fig. 39, E)

Available material too delicate to dis-
tinguish the parts satisfactorily except on
anal segment; {he latter with 5 pairs of

FIGUBE 30.—Flalimuococens borassi; A, Second-

stage male, body, dorsal and ventrol, 34 400;
B, same, mesothoracic spiracle, X 1,000; €,
same, marpinal pore, X 3,000; D, same,
aotenns, X 2,000, &, third-sinpe male, pos-
terior end, dorsal and veotral, X 400; F,
fourth-stege male, posterior end, dorsel and
venkral, X 400; G, same, mesothoracic
spirocle, > 1,0HK).

sefae, I pair unusually prominent.
FOURTH-STAGE MALE
(Fig. 3%, F and &)

Available material in econdition to dis-
tinguish very few structures satisfactorily.

Body elongate clliptical, with posterior projection evenly rounded and moderately

sclerctic nearly to its base.
selerotie, subequal.

Spiraculariae inelined to be stout, moderately
FFour pairs of sctac on or near margin of seventh, and 3

pairs similarly located, 1 of which is comparatively larpe and spinelike, on eighth

abdominal, and 1 dorsomesal pair on anal segment.

long and 0.07 mm wide.

One speeimen 0.22 mm

ADULT MALR

No available material.
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Genus PLATYCOCCUS, rew genus

FirsT 8TAGE

Body elongate elliptical, distinetly flat in cross section; caudal margin of
gbdomen without a bulge; segmentation of head, prothorax, and mesothorax
obscure, elsewhere more distinct; neither posterior end nor any other part of
body derm dietinetly sclerotic. &8-shaped pores delicate, elongate; partitions
not in evidence tivough tubes, searcely so through bars; latter difficult to dis-
tinguish apart; bullae distinet, comparatively long; external openings flush with
surface; typically 4 pairs present, all dorsomesally situated. A single $rilocular
pore agsociated with each mesothoracic spiracle, but no pores associnted with
metathoracic spiracles. No invaginated tubes connecting tracheae to exterior;
spiraculariae elongate, moderately sclerotie, subequal. Clenr area laterad of
cach metathoracic coxa apparently absent. Typically 9 pairs of setae on hend,
frontal pair between arms of head skeleton being absent, 8 pairs on prothorax,
4 pairs on mesothorax, 5 pairs on metathorax; 1 pair on first abdominal segment,
3 pairs each on second to sixth abdominal segments, inelusive, 4 pairas on seventh,
and 5 pairs on posterior abdominal segment. Antenna 8-segmented; basal
scgment not twice as broad as any other segment; apical segment noticeahly
elongate. Aunitennal sctae cccurring typically as follows: 3 slender setac on
basal segincnt; no setae, but a spinelike process, on second segment; none on
third; 1 feshy seta on fourth; 2 slender setas and 1 {leshy seta on fifth; 2 slender
and 5 feshy setae on apical scgment. Rostrum apparenbly with only 1 pair of
setae, this one near apex; rostralis with a single long caudal loop besides the small
czphalie loep, when uncoiled within body. Lepgs distinctly elongate; neither
trochauter and femur nor tibia and farsus fused. Leg setae cecurring typically
as follows: 4 setae, including minute basal one, on procoxa; 3 setae, including
minute basal one, on each of other coxag; 2 setae, ineluding minute basal one
and a comparatively long one, on trochanter; none on femur or tibia; 3 setae on
tarsus; 2 setae on_claw. Anus small and delicate; on ventrocaudal marging
anal ring absent. Male partially puparial.

BECOND-BTAGE FEMALE

Body elongate elliptical; peneral outline ¢ontinued evenly around posterior
end, but head characteristically prolonged; markedly fiat in cross section; dorsal
and ventral surfaces in juxtaposition entirely around for an appreciabie distance
within margin; segmentation cbscure throughout except that of anal valve;
membranous in younger individuals except for anal valve. Distinet papillae
absent, but in older specimens with shallow dermal thickenings scattered over
dorsum. 8-shaped pores present, all minute, eomparatively nutnerous, the
mejority scatiered along margin and submargin of body; partifions obseure both
through bars and tubes; bars difficult to distinguish apart; bullae deliente;
external openings delicate, flush with surface. In older specimens with distinet
channels connecting 8-shaped pores with interior of body. Typically 1 or 2
quinquelocular pores associated with each of 4 spiracles, in slight depressions
leading 1o latier; no other quinguelocular pores on body. All 4 spiracles in
ehallow depressions, none surrounded by any pronounced sclerotization; spiracu-
lariae elongate, moderately sclerotic, subequal.  All body setae minute; at least
§ paits each on head and seventh abdominal segment, 1 to 3 pairs erch apparentiy
on zll remaining body segments except anal valve.  Antenna on or near margin;
limited to a single, relatively small, roundish selerotic pieee, having 2 minute,
slender, partially invaginated setae; in older spectmens with o channel leading
to interior of hody. ostral setae, if present, obscure; rostralis not availalile,
A membrancus area, through which rosiralis of adult is forced, absent. Ana’
valve present with characteristic markings; lacking pores but with 4 pairs of
gstae; anus cephalad in position on anal valve; anal ring apparently absent,
Becomes puparivin; dorsal derm strongly selerotie.

ApULT FiMaLE

Body pyrifurm (inverted); head prolonged as in second-stapge femnale; peneral
cutline continued more or less evenly around posterior end; segmentation abscure
except on veniral surluee of thorax caudad of rostrum and on ahdomen; in both
young and old specimens derm membranous cxeept {or o ridged cffect resembling
selerotization on more or less of ventral surfnce of seventh abdominal segment,
Papillae absent except around spiraeles; largely spinelike nid serrated in appear-
ance. 8-shaped pores small; confined to region between mesothoracic spiracles
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and head skelefon &nd rostrum; moderately numerdus; partitions ohscure or
sbeent through bars as well as through tubes; bars diffieult to distinguish apart;
bullae comparabively large, slightly enlarged and thickened through one section;
external opeaings flush with surfsee and considerably expanded. uinguelocular
pores ahsant, oth pairs of spiracles flush with surface; spiraculariae moderately
elongate, distinetly sclerotie, subequal. Body setae small in general, almost
minute, snd subequal except on anal segment; typieally 7 pairs on head, 9 paive on
thorax, and 31 pairs on abdomen. Antenna essentially as in second-stage
female; limited to a single sclerotic piece having one pair of minute partiallx in-
vaginated setae. Rosiral setae obscure; no available date on rostralis. nal
segment on both surfaces of posterior end; membranous; pores ahsent; with 4
pairs of setae, 2 pairs on ventroeaudal margin slightly larger than the others.
Anus well up on dorsuin; moderate in size; anal ring probably absent.

BECO¥D-3TAGE MALE

Body apparently clongate elliptical; segmentation obscure exeepd ventraliy on
sclerotic abdominal segments; five of latter moderately selerotic, remainder of
body delicately membranous. Papillae absent. 8-shaped pores rather numerous,
subequal, restricted fo marginal or submarginal vegions on the sclerofic posterior
end, but scattered eclsewhere; partitions apparently extending through bars but
not into fubes; bars can be distinguished apart with difficulty; bullae long and
delicate; external openings expanded and at apices of sclerotic projections. Alt
other nore types absent. Spiraculariae elongate, moderately sclerotic, subequal.
At least 3 pairs of sstae on cach of the 6 posterior abdominal segments, ucne
dorgomesal in position and all about subequal. Antenna oceurring as a dis-
tinctly projecting tubercle; witl several pairs of small setae only, Anus small;
ol caudal margin; anal ring absent. :

Apunr Mange?

Body elongate elliptical, with posterior end oceurring as a f»irly large, moder-
ately slender, rapierlike projection; membranous except for anal segment.
Vestiges of thoracic wing framework and wings apparently absent. Spiraculariae
expanded at both ends and narrow in middle; not elongate, moderately sclerotic,
subequal. Eighth abdominal segment with 4 pairs and anal segment with 3
pairs of setae. Antenna with 2 stocky basal segmeuts and an elongate club
having $ segments more or less compactly joined, of which the apieal segment is
elonpate but not twice the length of any other segment of club; basal antennal
segment with 2 slender setae, second segment with none, and ench segment of
club with 2 or 3 long slender and 3 o 5 long fleshy setae. With n single pair of
eyes, marginal in position. A vestige of head skeleton apparently present as a
differentinted area on ventromeson; invagination to alimentary tube in evidence.
Leps stocky, rather large, and spproximately subequal, though metathoracio
femora, tibiae, and farsi appear to be slightly larger than those of the other two
pairs; tarsus shorter than tibin; setae either slender and small and few in number,
or fleshy, comparatively long, and rather plentiful in number; definite sensory
areas on any segment apparently lacking. Anus on or near cephalic border of
anal segment.

Type of genus, Platycoccus tylocephalus, new species.

PLATYCOCCUS TYLOCEPHALUS, New species

Material collected in 1920 by L. A. Whitney on “palny”, Honolulu,
Hawaii. All specimens on green leaves in exposed places.

* Available material oot in conitiva for detecmiontion of nll parts.
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BaG
(Fig. 40, F)

Oviparous. 'With a palr of separale apines along ventromesal line; the cephalie
spine usually appearing approximately between the basal antennal segments and
alightly small.. than the caudal spine.

FIERET STAGE
(Fig. 40, A-E)

Body—With no clearly defined sclerotie aress near head skeleton. Delicate
pair of mesal fureae between mescthorax and metathorax. A typical newly
hatehed specimen 0.35 mm long snd ¢.16 mm wide; a typical puparium 0.82 mm
long and 0.39 mm wide.

Pores.~—8-shaped pores subequal. Typically b pairs of 8-shaped pores present,
all dersemesally situated as follows: 1 pair on head; 1 pair either on prothorax
or on anterior section of mesothorax; 1 pair cach on or near suture separating
mesothorax from metathorax, and metathorax from first abdominal segment:
1 pair on seventh abdominal segment. The trilocular pore assoeciated with each
mesothoracic spiracle prominent; marging slightly indented.

Spiracles.~—Spiraculariae slender, slightly curving, subequal; mesothoracic pair
closely attached to trilocular pores by sclerotic extensions.

Body seiae.~—Typically 9 pairs on head, first 2 veniromesal pairs comparatively
long, third ventromesal pair and a dorsomesal pair quite amall, fourth ventro-
mesal pair moderately long, 4 remaining pairs moderate in size and all on or nesy
margin; 2 marginal pairs and 1 dorsomesal pair on prothorax; ! marginal pair on
anterior section of mesothorax; 1 marginal, 1 ventromesal, and 1 dorsomesal
peir on posterior section of mesothorax; 2 marginal pairs, 1 ventrosubmarginal,
1 ventromesal, and 1 dorsomessl pair on metathorax; 1 dorsomesal pair on frst
abdominsl segment; 2 marginal and 1 ventrosubmarginal pair esch on second tg
sixth abdominal segments, inclusive; 2 marginal, 1 ventrosubmarginal, and 1
ventromesal pair on seventh abdominal segment; 5 pairs on posterior abdominal
segment; in &ll, 46 pairs present. All marginal pairs on thorax and abdomen
and both ventromesal pairs on thorax moderate in size; all submarginal and dorsa-
mesal pairs on thorax and abdomen comparatively small. Shafis of all setae
on thorax and abdoluen, except those of the 2 long caudal pairs, compsratively
short. Iz one specimen, outer and inmer long eaudal setae 53 and 121 microns
lorf, regpectively.

nlennz.—Moderately elongate. Ope distal seta of apical segment Jong and
rather fleshy, the other long and threadlike,

Rostralis.——In one typicsl specimen, (.68 mm long.

Legs—Elongate. With 2 minute setae, including basal one, and 2 other
setae on each procoxa.

Anal ring.—Absent.

Eguviation.—Rupture in hoth sexes occurring caudad of antennae, the ventral
gkin relling back toward posterior end. In male, the head skeleton and legs come
to rest in an inverfed position slightly beyond the middie of the body.

Dried material,—Pale brown; naked in appearance; flat.




FraURE 40.—Platycoceys fpfocephatua: A, Virst-slage nymph, body, dorsal and ventral, X 400; B, same,
mescthornele spiragle, 3 2000; €, suime, anteonn, X 1,000 D, swne, 8-shaped pore, X 3,004; K, same,
aous, ¥ 1,500; F, oze, pair of spines, in size and distance apart, retatively a2 shown, X 1,500
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BECOND-STAGE FEMALE
{Fipa. 41 and 42)

Body.—A newly moited specimen in good condition wes not available. TFupa-
Tium heavily sclerotic on dorsum, almost membranous on venter. A mem-

FIGURE 41.—Flotycoccus tfocephalus, secondstege femole: Body {puparium), dorsal and ventral, X 70.

branous area ncer head skeleton for penctration of aduit rostralis lacking, latter
being foreed through derm near caudal end of a comparatively long rostral siit.
A typical pupsrivm 2.2 msi long and 0.8 mm wide.

Pores.—8-shaped pores comparatively small; situated ventromesslly on head,
prothoraz, and posterior end, and in distinct rows merginally and submarginally
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on both surfaces and dorsomesally on head. The following pores counted in
. the marginal row on one side of one typical specimen: I on head, 109 from antenna
t0_mesothoracic spiracle, 25 between spirscles, and 41 csudad of metathoracice
spiraele; on one side of same apecimen, 14 dorsosubmarginal, 23 ventrosubmarginal,
6 dorsomesal, and 3 ventromesal ones; in ail, 222 present on one side of body.
Either 1 or 2 quinguelocular pores associated with each mesothoracic and 1
slightly smaller quinquelocular pore associated with each metathoracic spiracle;
all noninvaginated. .
Spirgcles.—Opening into shallow roundish depressions, along with acecompany-
ing quinquelogular pores; mesothoracic depressions slightly larger than meta-
thoracic ones; spiraculariae spproximately alike.
Bedy selae—All minute and apparently on or near margin except those on
anal valve, as follows: 5 paire apparently on hesed; then well spaced, in order,

Fiaueg 42— Plafycocous !tocephafus, second-stape fernler o, Anal valve, X 350; B mesal 8-shaped pore,
X 3,000; 0, marging] 8-shuped pore, X 3,000; D, mesothoracia spiracle, > 1,000; E, metathorasle spitacle,
* 1,000; F, antennn, ¥ 2,000,

8 single pairs, 1 set of 2 pairs and 5 sets of & pairs each, 1 set of 5 pairs (on seventh
abdominal segment}; 4 pairs on anal valve; in all, 39 pairs present.

Antenng.~—Essentially as in Halimococous lampas.

ERovtralis,—Not available.

Anal velpe.—In younger apecimens covering tissue moderately sclerotic,
typically spiny mesocephalad, reticulated laterad and caudad; with four pairs of
setae of approximately the same size and situated laterad but away fromn margin.
Anus small; distinetly cephalad in position.

Dried material —Puparium dark brown; naked; decidedly flat but less so than
in first stage; dorsal surface sloping gently to meet ventral surlace along a sharp.
line; posterior end pointed nearly straight dorsad.

THIRD-6TAGE FEMALE

Not identified.
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ADULT FEMALE
(Figs. 43 and 44)

Body—Segmentation, where obscure, indicated le gely by positions of spiracies
and sefae. typical specimen 1.3 mam long and 0.56 mm wide.

FIQURE 43.—Piaiycoccus iplocephuius, adult fetsle; Body, dorsal sud ventira), % 100,

Pores.—8-shaped vores distinet though small; irregularly grouped in genersl
region mesad of mesothorscic spirucles on one side and head skeleton and rostrum
on oiher side; 47 counied on one side of one specimen,

Spiracles.—Surrounding papillne distinetly selerotic, either broad and shallow,
with distinet serrations, or oceurring as small spinelike structures, singly or in
groups,

18034--34—8
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Body sefae—All small except on anal segment. Typically with apparently 7
pairs on head; 3 dorsomarginal and 1 dorsomesal pair on prothorax; 1 dorso-
marginal, 1 dorsomessl, and 1 ventromessl pair on mesothorax; 1 dorsomarginal
and 1 ventrosubmarginal pair on metathorax; 2 dorsomarginal pairs on first
sbdomninal sepment; 2 dorsomarginal paira, 1 ventromarginal, and 1 ventro-
submargingl pair ou each of second to seventh abdominal segments, inclusive

Frsuse H.—Plofproscus tplocephaius, adilt fomaly: 1, Posterior end, dorsal nod vomtml, ¥ 500; B, mid-
ventra! 8-shapad pore, % 3,000; C, metathoracke spirnele, X 300,

and I additionul ventromesal pair on seventh abdomninal segment; 2 dorsomarginal
and 2 ventromarginal pairs on anal segment; in all, 47 pairs present.

Antenna-~—FEssentially as in second-stage female.

Rostralis—Not available.

Anal segment—Not clearly delimifed on dorsum; with 4 pairs of laierocaudal
sciae, 2 of which at least are slightly longer than the other body setae; anus
cephalad in position.
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SECOND-STAGE MALE
(Fig. 45, A-D)

Body.—Delicate and inclined to wrinkle, except the five posterior abdominal
segments; segmentation of latter distinet on venter, elsewhere obscure. One
specimen gbout 0.47 mm long snd 0.22 mm wide.

Pares.—8-shaped ~ores seabterad in general on all bady segments candad to and
including the third abdominal segment, but restricted more or less to marginel
and submarginal regions of ventral surface on sclerotic posterior end; at least 85
counted on segments cephalad of third mbdominal one, typically about 10 pairs

Frovie 45.—Plalycoccas (plocephelis; A, Second-stage male, posterior end, dorsal ond veptral, X 250; B,
same, mesathorgeic spiracle, X 1,000, <) same, antenng, X §ERK B3, sama, 8-shaped pore, X 3,000; E,
fourth-stape male, posterior end, aorsu! and veolral, X 400

on hoth surfaces of latter, und 2 to 4 pairs each on fourth to seventh sbdominal
segments, inclusive, and appareotly none on ana! segment,

Body seta*.—About § sets of at lesst 2 or 3 pairs each on or near margin cephalad
of third sbdominal segment, including ut least 3 and 2 ventromesal peire on head
and thorax, respectively; 3 pairs cach on or near margin of third to seventh ah-
doininal segments, inclusive; 2 veatromesal pairs on seventh abdominal segment;
5 pairs on anal segment.

Antenna.~—With apparently four minule spinclike selse and a pair of partially
invaginated setue.

Roafralis—Not available.

Legs.—Obsoure.

Eruviation.~—The anterior derin is pushed back canudad against the five sclerotic
posterior abdominal segments.
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TEIRD AND FOURTH MALE BTAGES

(Fig. 45, E}

Specimens of both siages at hand, but none in sufficiently good condition to-
determine adequately many of the parts. Fourth stage with stocky posterior
projection having slightly corving sides and a rather truneste, characteristically
sclerotic apex; with 3 and 4 pairs of selae, marginal or submarginal in position,
on seventh snd eighth abdominzl segments, respectively, and 1 dorsomesal pair-

orfdannl segment; legs sharply elbowed; one specimen 0.60 mm long and 0.28 mm
wide.

FIauRre 16.—Platyeoccus iylocephalys, adull mala: 4, Metathoracic lag, X 400; B, anteans, X 108; C, posterlor
end, dorsal and ventral, X $00; D, mesothoracic spiracle, X §,000,

ADULT MALE
(Fig, 46)

Bady setac.—One comparatively large marginal pair on eighth abdominal sep-
ment.

Antenna.—Ssgments of club compactly joined; their setae irregularly scattered
with typieatly the following slender and fleshy setae, respectively: First sepment
2 and 5, second 2 and 5, third 3 and 5, fourth 3 and 3, #fth 8 and 5.

Legs.—Typieally with the following number of slender and fieshy setae, respec-
tively, on a mefatheracic log: Coxa 2 and 12, excinding minute basal one: fro-
chanter none and 3, excluding minute basal one; femur 2 and 9; tibia 1 and 73
tarsug 1 and &; claw 2 rather flieshy eetae only.

Genun THYSANOCOCCYS, new genus
Finst Srace
Bedy elongate elliptical; margin firm and may be slightly serrated; caudal

margin of ahdymen without a bulge; segmentation of head, prothorax, mesothorax,
and possibly dorsum of posterior abdomine! segments ili defined, elsewhere dis--
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-{inguishable; posterior end not distinetly sclerctic. 8-shape] pores reséricted
to marginal and mesal regions of dorsum; majority small but some dorsormenal ones
may be comparstively prominent; partitions extending hardly through bars or
-gliy ntly into tubes; havea ususlly so closely joined as to be dificult to distinguish
apart; bullae generally distinet; external openings situsted at apiecs of distinefly
sclerchic conicnl projections; typically 14 to 19 pairs present. ! single quinque-
‘Jocular pore associafed with each mescthoracic spiracie, but no pores associated
with metathoracic spiracles. Mesotharacic spiracles deeply fnvaginated, with
granulate tubes connecting them fo margin of body ; quingueloeular pores either
practically flush with surface or slightly iavaginated, not within invaginated
iubes bub situated near external openings of latter and body margin; metathoracie
spirncles not invaginated; spiraculariae of emeh pair more or less selerotic and
may or may not be subequal. Clear ares laterad of each meiathoracic coxa
distinct or apparently sbsent. Typienily 10 or 11 pairs of sefae on head, frantal
pair between arms of head skeleton absent, and first 3 or £ ventromesal peirs com-
paratively prominens; 7 to 9 pairs on prothorax and mesothorax together; 4 to 6
pairs on methathorax; 2 pairs on first abdominsal segment; 2 to 4 pairs each on
second to fifth, inclusive; 2 to 5 pairs cach on sixth_and seventh; and G pairs on
postesior abdominal segment. Antcnna of the annulated trpe; 2 to 4 basal sej-
ments plainly distinguishable. Antennal sctae occurring typicaily as followm
2 slender setae, 1 large snd 1 small, on basal segment; 1 large slender seta and &
spinelike process on second segment; 1 small slender sela on third segment; 7
fieshy and 3 more slender setae on remainder of antenna; in all, 14 antennal setae
present. Rostrum with apparently 3 minute pairs of setae, 2 apical and 1 basal
in position; rostralis with a single long eaudal laop and the small cephalic loop,
when uncoiled within body. &g moderately slender or inclined to be stout;
trochanter and femur, and tibia and farsus, may or may not be fused. Leg
getae ocearring typieally as follows: Either 3 or 4 on each coxa; 2, 1 a minute
basal sete and | comparatively long, on trochanter; none, 1, or 2 on femura
.either none or 1 on tibia; 3 and a spinelike process on tarsus; 2 on claw. Anu;
small but distinet; on or near ventroeaudal margin; anel ring apparently may os
may not be present; anal-ring sctae absent. In all available specimens malr
instar partislly puporial.

Seconp-STace FEMALE

Body moderately to elongate elliptieal; general outline continued more or les-
.evenly around posterior end; segmentation obscure except ventromesally on ab-
dommen and on both surfaces of the 2 or 3 posterior abdominal segments; in younger
specimens moderately selerotie throughout, including anal valve; margin come
paratively firm or rigid; dorsal and ventral surfaces meeb along o distiret more
.or less fringed line, which, however, may not extend entirely around margin.
Papillae mey or may nob be in evidence. Dorsum with a partial or almost
wholly reticulated surfaee, or lacking reticulations. 8-shaped pores of the ordi-
nary kind enly, or both the ordinary and the variating kinds. The ordinary kind
-of 8-ahaped pore small or moderate in size; partition extending through no more
than both bars; latter difficult to distinguish spart; bullee delicate and slender,
or more proncunced and broad; external openings surrcunded by narrow sclerotic
rims, but not on distinetly raised projections. 8-shaped peres searce or, if
meoderate in number, largely in rows on or near hody margin, cspecially fo be
poted being a ventrosubmarginal row curving more or less mesad towerd both
.ends of body. Tuypically none to 2 subequnl quinquelocular pores, noninvagi-
nated in themselves, associated with each mesethoracic but not with meta-
thoracic spiracles. A row of quinguelocular pores, singly or in groups of from 2
10 5, may or may not occur along body margin; when present, with typicaily 19
to 31 poves on each side of body. Mesothoraeic spiraeles, with assoeiated quin-
quelocular pores, within deep, more or less granulate invaginated tubes which
open on body margin; metathorneic spiracles open on suriace; spiracularise
elongate, distinctly sclerotic, subequal or not suhcgual. A membrancus ares
for pentration of adult rostralis apparentiy absent. Body setae comparatively few
in number, confined almost wholly to ventral surface cxcept on caudolateral
surface of abdomen; typieally none to 3 pairs on each body segment except anal
valve; in all, 19 to 25 pairs present. Antenna limited to a single sclerotic piece
having 1 or 2 large fleshy sctae and neneor 1 minute surface seta, hesides the pair
of small setae, which may be wholly or partinlly invaginated. Apparently 1 or 2
pairs of minute, almost indistinet, apieally situated rostral setae present; rostralia
with 1 elongate loop nnd the small cephalic loop or, in addition, with 2 large round-
ish loops, when uncoiled within bedy. Amnal valve present; with or without
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characteristic markings; may or may not posses pores ; with 4 to 7 pairs of setae.
Anus caudaily situated; anal ring apparently may or may noi be present, if so,
insignificant; anal-ring setae apparently may or may not be present, if so, quite-
minute. Becomes puparium; moderately or heavily sclerotic on doraum; lightly
gclerotic on venter.

ApuLr FEMALE

Body moderately or elongate ellipuical for the most part, with posterior end
projecting slightly; segmentation distinguished on venter eaudad of mesothoracic:
spiracles, and usually on dersum of the 2 or 3 posterior abdi minal segments;
membranous except on dorsum of posterior end in both young and older indi-
viduals. Papillae practically absent but with numerous irregular rows of small
spinelike structures on ventromesal surface of thorax and first 2 or 3 abdominal
segments; these hardly mors than spicules. 8-shaped pores comparatively small;
Iimited largely to a seattering group on each side of hody, either mesad of meso-
thorncic 3pirscles or immediately caudad of metathoracie spiracies; partitions
extending no more than through bars, which may or may not be diffieult to dis-
tinguish apart; bullee delicnte; external openings may or may not be at apices
of sclerotic projections; typieally from 4 to 35 present in the group on each side-
of bedy. Quinquelocular pores absent. Spiracles Hush with surfece or in shal-
low depressions; spiraculariae moderately stout or elongate, strongly sclerotic,
subequal or not subequal. Body setae moderately preaounced; zbsent on dor-
sum except for none to 2 paira on head and a single marginal pair each on 1 to 4 of
posterior abdominal segments, excluding anal ane; on venter, typically none or 1
pair on head, 4 to 6 pairs on thorax, and 13 to 16 pairs on abdomen caudad to and
including seventh segment. Antenna essentially as in second-stage female.
Rostrum with apparently i or 2 pairs of minute more or less apical setae; ros--
tralis with 1 clongate loop and the small cephalis loop or, in addition, with 2
large roundish loops, when uncoiled within body {(data not available forone species),
Anal segment situated on both surfaces; mostly distinetly sclerotic; with from
2 to 6 pairs of small pores. Delicate plates or squamulae projecting from latero-
caudal margin of anal segment may or may oot be present; if present, varying
somewhat in number, size, form, and position, apparently may possess very deli-
cate and elongate pores,  Anal segment with from 4 to 6 pairs of small subequal
setac. Anus distinet; apparently with anal ring; apparently 1 pair of minute
anal-ring setae may or may nob be present,

SECOND-STAGE MALE 10

Body moderately elliplical; segmentation ohscure except on ventral surfuce
caudad of metathoracic spiracles; faintly sclerotic throughout, anal segment a
little more so than elsewhere. Puapillae absent. 8-shaped pores restricted to
marginal or submarginal regions of ventral surface; few in number and compnra—
tively small; no partitions appurent through bars; bars diffieult to distinguish
apart; bullae broad, but deliente; external openings apparently flush with sur-
face but surrounded by sclerolic rims. The asymmetrical type of tubular pore
present; restricted to marpgin and submargin of ventral surface; fairly numergus
and prominent; in strucfure, bar pronounced but siender, exteraal apening
moderately expanded and not on a prejection but surrounded by a prominent
selerotic rim having an irrcgular cuter barder. Quinquelocular pores ahsent.
Spiraculariae distinctly elongate, moderately sclerotic, mesothoracic pair slighily
larger than metathorncic pair.  Typically with 1 or 2 marginal or submarginal
pairs of setae on venter of each body segment except anterior section of Meso-
thorax, which lacks setae, and anu segiment, which possesses 5 pairs; with 3 or 4
pairs each of veniromesal and dorsomuarginal setne; with about 9 puirs of dorso-
mesal setae; all body setae subequal except 1 pair on anal segment.,  Antenna
occurring as a rounded tubercle, with I prominent fleshy seta and several minule
setne. Rostral setac obseure; rostralis with 1 elongate laop and the characler-
istic small ecphalic loop, when uneotled within body. Vestigini legs may he in
evidence. Anus small, near dorsocaudnl margin: anal ring apparently absent.

12 Yintu available from one species only.
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Apurr MaLg U

Bady elongate elliptical, with posterior end occurring as a fairly large, moder-
ately slender rapierlike projection. Vestiges of thoracic wing framework and
wings apparently absent. Spiracularise rather elongate, moderately sclerotie,
subequsl. Three pairs of setae on eighth abdominal segment and 4 pairs on anal
segment. Antenna appreciably elongate; with 2 subequal stoeky baszl seg-
ments and 2 club with 8 segments, the apical one elongate and twice the length
of some, but not of all, the other club segments; first basal segment with 2,
second with 3, rather small slender setae, and each segment of club with frem
4 to 6 rather fieshy, mostly moderate-sized setae; the 2 basal antennal segments
bare of spicules, hut ezch segment of club with numerous whorls of them. With
2 pairs of eyes, 1 marginal in position, the other, distinetly smaller, located on
veniral surface. Apparently o vestige of head skeleton oceurring as & differen-
tiated aren on ventromeson: invagination to alimeniary tube in evidence. Ros-
trum apparently absent. Metathoracic legs moderantely larger than mesotho-
racic pair, which in turn are slightly larger than prothoracic legs; tibine of all 3
pairs distinetly longer than tarsi, {ibiae rind tarsi rather stocky, each with s fair
number of rather long, slender, irregulecly senttered, spinelike setee and & num-
ber of whorls of spicuies; latier apparently scarce if not practically absent from
the other segments; apparently no definite sensory areas present on any segmend.

Type of genus, Thysanococcus chinensis, new species.
Keys Tc SpecieEs oF THYBANOCOGCUS
FIRBET BTAGE

a. Dorsomarginal setae present on third to sixth abdominal segments, inclusive;
the 4 basnl antennal segments rather clearly defined, with remainder of
antenna strongly annulated; no setae on femur or tibia.

b. With 1 pair of dorsomessl 8-shaped pores on caudal margin of head and
on dorsum of each of first and seventh abdominal segments distinctly
iarger than other 8-shaped pores; mesothoracic quinquelocular pores
situated immediately dorsad of external openings of invaginated tubes
leading to spiracles; with spiraeular invaginated tubes gently surving;
with only one row of ventromarginal or submarginal setae on abdomen.

chinensis, new species.
bh. All 8-shaped pores subequel; mesolhoracie quinquelocular pores loeated
cephalad of external openings of invaginated tubes leading to spiracles;
with spiracular invaginated tubes proctically straight; with two rows

of ventromarginal or submarginal setae on abdomen.
¢. Mesothoracic gquinguelocular pores moderate in size, with even
marging; spiracular Invaginated tubes comparatively broad
throughout; with & conspicuons broad rounded granulate area
on body margin immediately dorsad of each spiracular invagi-
nated {ube; trochanter and femur and also tibin and tarsus of
exch leg fused squamulatus, new species.
cc. Mesothoraeie quinguelocuiar pores comparntively Inrge. with dis-
tinctly indented margins; spirucular invaginated tubes more or
less elub-shaped; no distinet differentinted area near cach spir-
acle; no leg segments fused calami, new species.
as. Dorsomarginal selne absent ou él.ird tn sixth abdominal segments, inelusive;
only 2 basal nntennal segments clearly defined, remainder of antenna
weikly annuiated; usually with 2 pairs and always with af least 1 pair of
selae on each femur and usually 1 pair on each {ibia_ peandani, new species.

SECOND-51AGE FEMALE

&. Vorsuin largely covererd with a number of seattered, distinet, mostly biunt
papillac; antenna with two comparatively prominent fleshy setae.
chinensis, naw species.
as. Dorsum without papiline or other sculpturing, or covered cither largely with
pronounced reticulntions alone or partly with reticulations and partly
with spiny arcas; antenns with only one compnaratively promipent fleshy
sota.

1 Availnblo smsterial not in condition lo fornish full dutn for any speeles.
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b. Dorsum with reticulations enly; with a row of 8-shaped pores having
eingle bats with flaring or folded-up sides, and bars, tubes, and bullae
ahout equally sclerotic, along body margin; marginal quinquelocular
poresabsent .. _______________ ______. squamulatus, new species,

bb. Dorsum with reticulations and spiny areas or without any noticeable

cenfigurations; no &-shaped pores as deseribed above; marginal quin-
queloculinr pores present.

¢. Dorsum with reticulations and & large reniform area in center of

each side covered with long, curving, strongly sclerotic spines;

body margin nearly even all around; all setae of anal segment

no mere than moderate in size..__._______ pandani, new speciey,

c¢. Dorsum without any particular seulpturing; body margin with irreg-

ular pronounced indentations; anal segment with obe pair of un-

usually prominent setae___ .. __________ calami, new species,

ADULT FEMALE

8. 8-shaped pores nonfined largely to a cluster on each side of hody eaudad of
metathoracie epiracles; no forked setae on anal segment.

b. 8-shaped pore cluster on posterior section of metathorax and second
and third ahdominal sepments; antenna with two comparatively prom-
inent: Beshy setae. .. _____________._._. chinensis, new species.

bb. 8-shaped pore cluster not reaching *o third abdominal seginent; antenna
with only one comparatively prominent fleshy seta.

¢. 8-shaped pere cluster practically limited to posterior section of
metathorax; from 4 fo 12 B-shaped pores in the cluster on each
side of body; with marginsl plates or squamulae on anal segment.
squemulatus, new species.
ce. 8-shaped pore cluster on posterior section of metathorax and seeond
abdomipal segment; typically with moere than 20 8-shaped pores
in the cluster on ench side of body; anal segment without plates

or squamulae________._.__________ oalami, new species.
aa. 8-shaped pore cluster situnted 1mesad of mesothoracic and eephalad of meta-

thoracie spiracies; marginal setae on anal segment ypieally forked.

Pandant, new species,

THYSANOCOTCUS CHINENSIS, New species

Material from E. Q. Essig, collected at Yenping, China, in 19235,
exposcd on pinnae of Calamus sp.

BGG

Not identified,
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FIRET BTAGL
(Pigs. 47 and 52, B}

Body.~—Entire margin slightly serrated; segmentation of head, thorax, and
posterior abdominsal segments il defined. Delicate pair of furcac on venter
between mesothorax and metathorax. Distinct clear ares laterad of each meta-
thoracic coxa. A typical newly hatched specimen 0.32 1nm Jong and 0.15 mm
wide; a fully developed female £.47 mm long sud 0.25 mm wide.

Pores—8-shaped pores differing in size; partitions apparenfly extending very
siightly into tubes; hars difficult to distinguish apart; builae distinet. Typically
2 marginal pairs of 8-shaped pores on head caudad of eyes; 1 marginal pair cach
on posterior seetion of mesothorax, metathorax, and second to sixth abdominal
segments, inciusive; 1 comparatively large dorsomessl pair on or near skture
between head aud prothorax; 1 dorsomesal pair each near caudal margin of
posterior section of mesothorix and metathorax; 1 comparatively large dorso-
mesal pair situated slightly laterad on cach of first and seventh abdominal seg-
ments; in all, 14 pairs present.  One moderate-sized quinquelocular pore, very
slightly if st all invaginated, present inumediately dorsad of externsl opening of
invaginated tube of each mesothoracic spiracle.

Spiracles—Mesothoracic tubes conoecting spiracies to exterior long, usually
gently curving, and with extersal openings of tubes on distinct marginal pro-
fuberances; spirzculariae clongate, distinetly sclerotic, subequal. Ne definile
di%erentia.ted area along margin in neighborhood of mesothoracic invaginated
tubes.

Body selae.—Typically 6 marginal, 4 veniromesal, and 1 dorsomesal pair ob
hend; 9 merginal, 3 dorsomesal, and 2 prominent ventromesal pairs on thorax;
1 marginal and 1 messl pair each on dorsum of first to seventh abdominal seg-
ments, inclusive; 1 ventrosubmarginul pair each on second fo seventh abdominal
segments, inclusive; 1 veniromesel pair gn seventh abdominal segment; 6 pairs
on posterior abdominal segmend; in ail, §2 pairs present. One marginal pair
ezch on metathorax and posterior segment of abdomen; all ventrosubmarginal
and veniromesal abdominal pairs very small, In one specimen, outer and inzer
long caudal setae 41 and 156 microns long, respectively.

Antenng—With two relatively prominent hasal segments, next fwo small
but rether well defined, filth segment ill defined, remainder of antenna sharply
annulated.

Rostralis.—Ia one typical specimer, (.73 mm long.

Legs—Neither trochanter and femur nor tibia and tarsus fused; femur mod-
erately stout; tarsus rather short. With 4 sctase, including minute hasal obe, on
zach coxa; no seta on femur or Hibia.

Angl ring.—~Way be present; if so, narrow and insignifieant.

Eruviation.—In femsale the split occurring submarginally on ventral surface
candad of sntenpae; usually 1 or 2 pairs of legs pushed back toward posierior
end, head skeleton and 1 pair of leps, apparently the metathoracic ones, remain-
ing undisturbed,

Dried malerial.—New individuals decidedly fiaf, light or pale brown; old ones
not s¢ flat, dark brown; both distinetly oval; upper and lower surfaces meeting
in sharp line; dorsomedian line carinate; nsked in appearance.
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Fi0uRE 47.—Thusunococenr chinennis, first-stope nymph: A, Bedy, dorsal and vontral, % 450; B, ADE,
X 1,500; €, caudodorsnl 8-shaped nore, X 3,800; D, mnrginal 8-siiape:d pera, X L6005 Z, mesothorncie quin-
fquetocning pare, dorsel, X 2,000
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BECOND-3TAGE FEMALE
(Figs. 48 and 49)

Body.—Moderately elliptical; slightly more sharply curved along eephalic than
slong eaudal margin. Marginal iringe distinet; extending entirely around mar-

FIGURE 48, —Thysatiococcis chinensis, second-stagn fomala: 4, Body, dorsal and ventral (munfinnl fringe
1

indicsted only In sections), W 350; B, nous, ¥ 160 C, sntouns, X 2,000; I, submargingl 8-
¥ 3,000; B, looking down on [rioge, X 1,600,

aped pore,
gin except on sixth and seventh abdominal segmenta; more proncunced ventrally
than dorsally; oseurring in about five parallel bands, appearing granular when one
is looking straight <down, or like a stiff brush of eilia when viewed laterslly.
Ventromarginal surface thickly covered with characteristic laterally directed,
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stout, blunt papillae, which end rather abruptly submarginally; entire dorasl
surface with a number of scattered distinet, b%mt papillae, less numerous mes-
ally in cenfral region of body than along margin.  Pupsrium moderately scle-
rotic on dorsum. A typisal newly molied specimen §.42 mm long and 0.23
mm wide; a puparium .52 mm long and (.35 mm wide.
Pores.—8-shaped pores moderate in size; of the ordinary *ind only! occurring
aingly and spaced rather recularly in rows, marginally on corsum end submar-
ginally on venter; bullne delicate; ex-
ternal openings delieate and flush with
surface; a typical specimen having on
one side of body 8 dorsomarginal, 4
dorsomesal, and 18 venirosubmazginal
pores, Typically with 1 quinguel-
ocular pore sassociafed with each
mescbhoracie spiracle. Typleally with
from § to 8§ greups of quinguelocular
pores of frou, 1 to & in cach group
along body nuargin; groups nob always
elearly defined; 19 pores on one side
of one speciinen.,
Spiracles—Invaginated tubes lead-
ing vo mesothoracic spiracles bulbous
mesally, sumewhat constricted toward
margin, againat which they broadly
cexpand; mesal part of tubes fainfly
rranulate, remainder coarsely granu-
late; an irregularly formed clear area
sometimes observed in bulbous part
of a tube, possibly an opening into
latter; spiracularize subequal.
Body setae.—Comparatively prom-
inent. Appsarently none on head; 1
ventrosubmargingl pair each between
antennae and mesothoracie spirvacles
and on the 8§ consecutive segments
caudad of latter; 1 pair on or near
caundal margin of seventh abdominaf
segment; 1 veniromesal prir pear
rogbrum and on cach of fourth, fifth,
and sixth abdoininal semments; 1
dorsosubmarginal pair each on third,
fourth, and Aith abdominal segments;
6 pairs on anal valve; in all, 23 pairs
' P eiewna—Typically with
L rienna.—Typically with a com-
Fioons - Thssanoceecs dincniy seeomdste o paratively large fleshy opicel seta, o
ginal fringa, vontral, X 2,000, smaller fleshy baeal setn, 1 minute
slender surface seta, and 1 paoir of
small, almost but not quite wholly invaginated, spinelike setze.
Rostralis.—With 1 elongate loop, 2 large roundish loops, and the characteristic
small cephalic loop, when uncolled within body; in one specimen, 2.8 mm long.
Anal valve—Covering tissue reticulate; appdrently 2 pairs of minute pores
and 6 pairs of setac slong ¢audal and latersl marging; anus distinet, on caudal
margin; anal ring, If present, narrow; apparently a very minute pair of sngl-ring
setae presend.
Dried malerigl.—Puparium duvll black above, rich bfown sround margin,
naked, slightly dome-shaped; derm slopivg evenly to mergin, dorsal and venfral
surfaces meeting slong a sharp line; posterior end pointed dorsoeaudad.
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THIRD-STAGE FEMALE
(Fig. 50, D}

Distinet; moderately elliptical; derm membranous. With about 7 pairs of
strongly selerotic blunt tubercles spaced rather regularly around msargin; their
number and positions varying to some extent; an occasional one present else-
whare on body.

ADULT FEMALE e
(Fig. 50, A-C)

Body.—Moderately elliptical, with posterior end projeciing slightly and
hroedly. Dorsal sclerotization of posferior end covering anal segment and
apparéntly at least part of mesal region of seventh abdominal segment.
+typical specimen 0.48 mm long and 0.32 mm wide. )

Pores.—8-shaped pores mostly restricted te 2 loose cinster on each side of
body on three segments immediately caudad of metathoracie spirgeles; parti-
tions extending oply through both bars; bars rather ensily distinguished apart;
external openings at apices of scleratic prejectiors; typically aboub 27 pregent in
the cluster on each side of body.

Spiracles—Spiraculariae rather elongate, subequal.

Body selce—Typically 1 pair on head; 2 pairs each on posterior section of
mesothorax snd anterior section of metathorax; 1 pair on posferior section of
metathorax; 3 pairs each on second and third abdominal segments; 4 pairs each
on fourth, ffth, and sixth ahdominal segments; 1 pair on seventh and & pairs on
anal segment; in all, 31 pairs present; 1 or all 3 dorsemarginal pairs on the pos-
{erior segments and 1 or 2 ventromesal pairs on abdomen may be absent,

Antennae—Essentially as in second-stage female, that is, with 2 prominent
fleshy setae, & minute seta, and 2 small invaginaicd setae.

Rostralis—With 1 elongate loop, 2 large round loops, and the small cephelic
loop, when uncoiled within body; in one typicel specimen, 2.8 mm long.

Anal segment—Caudal margin nearly smooth; fypically with four 8-shaped
pores and 5 pairs of subeque! setne along laterccaudsl margin; anus centrally
Tocated; with apparently a smau anal ring and 1 minute pair of anal-ring setae.
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FIGURE 50.— Thysanocoocus chinensin: -4, Adull fomale, body, dorsal and venteal, X 300; M, snme, poalring,
%, 1,500; C, sume, mid ventral 8-shaped pore, X 3,000; 17, thitd-stape fomale, margingl tubercle, % 1,500,
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MALE BTAGER

Not available.

THYSANOCOCCUS PANDAN], new species 12

Materia) from E. E. Green, from Buitenzorg, Java; C. L. Marlatt
and A. Zimmermann on Paendanus sp., Urited States Bureau of
Entomology; 2 lots from Buitenzorg, Java, 1 on Pandanus sp. (1901}
collected by C. L. Marlatt, the other on Pandanus tectorius, received

A

FIGURE 51.—Thyranococcus parndani: A, First-siage nymph, mesothorncic spiracla, showing full outline,
but details of only & portion of dorsai selerotie area, X 2,000; A, same, anus, X 1,%0; £, same, B-shaped
pore, X 3,000; D, same, metathoracie leg, X 1,000; Z, egg, spina group, X 1,500.

at quarantine, Washington, D.C., in 1920, collected by W. S. Fisher,

United States Bureau of Entomology, 2 lots from Botanic Gardens,

Singapore, 1 on Paendanus wutilis (1917), the other on Pandanus

penangensis {1917}, both collected by C. F. Baker. Specimens in all

these lots were exposed cither on leaves or on what appeared to be
the fruit.

EGG
(Fig. 51, B)

Oviparous. With a group of 8 to 12 spines, moderately spaced and varyiog
distinetly in size of groups and of individual spines; sclerotic body derm extending
appreciably arcund spines.

12 The specific ame s taken from the record one originally assigned to this insect by E. E. Greep.
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FIRST STAGE
{Figs. 51, A-D, and 52, 4)

Body.~—_.iargin serrated, buf less so than in Thysanococeus chinensis; segmen-
tation of head, prothorax, and mesothorax ili defined, elsewhere more distinet.
Clear ares laternd of each metathoraeic leg spparently present but delieate.
& typlesl newly haiched specimen 0.32 mm long and 0.19 mm wide; a fully
developed {emale 0.57 mm long and 0.37 mm wide; male puparium typically
0.53 mm long and 0.29 mm wide. .

Pores—All 8-sbaped pores approximately glike in size but comparatively
emell; partitions distinguishable through bars but apparently absent from tubes;
bars difficult to distinguish apart; bullae delicate. 8-shaped pores differing
from those of Thysanococcus chinensts as follows: 1 of the 2 marginal pairs on
head Jocated cephalad of eyes; 3 marginal pairs on thorax; 2 marginal pairs
apparently on first abdominal segment; second, third, an- fourth zbdominal
segments usually, though not always, without s marginal pair egeh; I dorsomesal
%air on second but not on first abdominal segment; in all, 15 8-shaped pores present.

he guinguelocular pore associated with each mesothoracic spiracie of moderate
size, sIIightly invaginated, and situnted cephalad of invaginated tube leading to
spiracle.

Spiracies~—External openings of invaginated tubes leading $o mesothoracic
spiracies distinct, and not on marginal protuberances. Invaginated tubes rela-
tively straight over their greater length, apparently faintly ridged. A rather
iarge usually sub-semicireular granulate area bordering dorsal margin immediately
dorsad of each invaginated tube. Mesothoracic spiraculariac frequently pointed
caudocephalad; botk pairs elongate, moderately sclerotic, subegual.

Bady selac—DEssentially as in Thysenococcus shinensis, with the foliowing typi-
eal variations: Apparently 6 instead of § marginal pairs on segments of thorax:
aspparently no marginal pairs on second to sixth abdominal segments, inclusive;
no dorsomesal pair on seventh sbdominal segiment; in all, 43 pairs present. Inone
specimen cuter and inner long caudal setee 31 and 43 microns long, respectively.

Antenna.—Differing from that of Thuysanecoceus chinensis chiefly in having
only the two Dasal seginents well defincd and in having fewer and less distinct
annulations on apical part; setae differing in size and position, but all readily
homologized with those of Thysanococeus chinensis,

Rostralis.—In three typical specimens, 0.46, 0.48, and 0,49 mm long.

Legs—Relatively stout; no fusion of any segments. Four setae, including
minute basal one, on each coxa; 2 setae on fenur; 1sets in $ibia,  One seta each
op goxa, femur, and tibia sometimes absent (rom leg.

Anol ring.—Essentinlly as in Thysanococous chinensis,

Eruviation.—In both sexes head skeleton and rostrum drop down caudad;
usually observed i an inverted position; ventral skin does not roll hack, bhut re-
mains ir position and splits on ventrosubmarginal surface; subsequent male
instars may or may not remain within skin. In female second instar normally
remains within first-siage skin, and with inerensing rotundity merely lifts up
dorsal part of skin.

Drisd materigl.—S8imilar to that of Thysanococcus chinensis except for & narrow
fringe of wax frequenily observable around margins.
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FigURe 532, —Antennee of first-singe pymphs, o, ’i‘é’:ysg&ocacms pendani; B, T. chinensis; C, Aspidiolus
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BECOND-STAGE FEMALE
{Fig. 53, A-G)

Body.—Moderately elliptical, with caudolateral margins very slightly concave
in beth young and old specimens. WMarginal fringe distinctly less pronounced
than in Thysanecoccus chinensis, appearing hardly more than as fine granulations.
Ventral submarginal surface cosrsely granulate in irregular connected chains;
dorsal surface reliculated around reargins and messlly, leaving & central some-
what reniform area on each side, covered with long, slender, curving sclerotic pro-
jections. Puparium moderately sclerotic on dorsum, A typica! newly moited

F1ouRrE 53.— Thysanacoccus pandeni: A, Sovond-stagn female, posterior end, dorsei, X 500; 8, snme, 8-shaped
pore, X 3,000; ) suine, antenny, X 5000; D, I, snine, fringe, ventral; D, X 550, £, X 2,000; F, same, meso-
thoracic splracle, showlar only bassi part of granuinte tnynginntion, % 1,000; d, same, section through
dorsu, from morgin to mesal Mue, X 5007 F, second-stage male, mesothorgcic spirncie, X 1,000,

specimen 0.46 mm Jong and 6.28 mm wide; a puparium 0.54 mm long and 0.33 mm
wide.

Pores.—8B-shaped pores comparatively small; of ordinary kind only; one side
of a typical specimen wilh 2 mesal pairs on head, ! dorsomesal pair each on
fourth, fifth, and sixth abdominal segments, 13 ventrosubmarginal pairs relatively
evenly spaced [rom head to und ineluding sixth ahdominal segment, and 2 more
or less ventromesa! pairs on sixth abdominal segment; in all; 20 pairs present.
No quinquelocular pores associated with spiracles.  On one side of  typical speci-
men 22 quinquelocular pores counted along margin fromn and including head to
and including sixth shdominal scgment; usually occurring singly, sometimes in
pairs; rother evenly spaced.

Sptracles,—Invaginated tubes of inesothoracie spiracles extending relatively
straight from latter fo near body margin, against which they broadly expand ;
tubes finely granulate near spiracles, but coarsely granulate in their expsusions
near body margin, which is distinetly indented here.  Mesothoracic spiracularine
larger than metathoracic pair; beth pairs topering mesally and bulbous around
spiracles.
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Body setge—Essentially as in Thysanococcus chinensis except smaller, and
venfromesat pair apparently absent from fourth abdominal segment; ventrosub-
marginal setac interspersed with 8-shaped pores of this region.

Antenna.—Essentinlly as in Thysanococcus chinensis except for absence of the
basal fleshy sefa.

Eostralis.— With one elongate loop and the characteristic small cephalic loop,
when unecoiled within body; In one specimen, 0.99 nm long.

Anral valve—Covering tissue distinctly sclerotic, with markings cbscure; pores
apparently sbsent; with four minute pairs of setae near lateroczudal margins;
anus smali byt with some thickened tissue around it; anal ring probably present;
apparently with a pair of minute anal-ring setae.

Dried malerinl.—Puparium dark brown at first, turning rather shiny black later;
naked execpt for a fringe of whitish wax usually around margins; dorsum dome-
shaped, sloping evenly to margin, the two surfaces mecting in a sharp line; posterior:
end pointed straight dorsad; first-stage exuvia eovering dorsal surface.

FIGURE M. —Thysenccoccus pandani: 4, Adult female, postecior end, dorsal and ventrul, X 500; B, sane,
anlenns, X 2,000; C, same, midventral 8-shaped pore, X 3,%0; £, same, posterior margioal seta, X 3,000;
E, same, posterior marginal 8-shaped pore, X 3,000; £, third-stage femnle, mareinal tubercle, X 1,500

THIRD-STAGE FEMALE
(Fig. 54, F)

Distinet; body moderately elliptical; derm membranous. A row of Lubercles
around margin, distribuied much as in PThysanococcus chinensis, but in structure
blunter, more or less eylindrieal, and typieally in proncunced depressions of body
derm; 35 counted on one side of one specimen. Thin spots to accommodate
8-shaped pores ol preceding instar present along venirosubmargin, A pair of
delieale spots on head, possibly extreme vesiiges of antennae.
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ADULT FEMALE
(Fig. 54, A-E)

Body—Moderately elliptical, with posterior end projecting less than in
Thysanococcus chinensts; segmenlalion on dorsum obscure, even that hebween
geventl abdominal and anal segments; typically a pronounced suture or depres-
sion extending from meson immediately caudad of rostrum toward each meso-
thoracic spiraele. Dorsal sclerotization of posterior end apparently covering
anal segment and much of seventh abdominal segment; indistinetly defined along
its cephalic border. A typical specimen 0.48 mm long and 0.28 mm wide.

Fores.—8-shaped pores confined largely Lo region between mesothoracic spiracles
and head skelefon; a pair usually present immediately cephalad of metathoracic
spiracles; partitions apparentiv extending through both bars; bars distinguished
apart with dificulty; external cpenings not on sclerotic projections, flush with
surface, and much expanded; 22 ecountied in the cluster on one side of one speeimen.

Spiractes—Spirncularine moderately stoud; mesolhoracice patr in a distinet but
shallow depression and slightly larger than metatbhoracie puir.

Body setas—In distribution cssentially as in Physunococcus chinensis, with the
following variations: 3 dorsomarginal pairs on posterior abdominal segments and
1 mesal pair ench on second, third, and fourth abdominal segments more {re-
quently absent in this species; typically 2 ventromesal pairs instead of I on poste-
rior section of macsothorax, and 1 veniromesal pair on corresponding section of
metathorax instead of none; 4 instead of § pairs on anal segment; in all, 23 or 24
pairs present,

Anlenna—With 1 single long fleshy seta, 1 parbially invaginated pair, and 1
minute slender surface seta.

Rostralis.—With one elongate loop and the small cephaiic loop, when uncoiled
within bady. Tn one specimen, 1.3 mm long.

Anal segment~—~Caudal margin slightly indented at external openings of ahout
6 pairs of minute pores; typically 4 pairs of short, delicate forked sctac along eandal
margin, 1 pair slightly more pronounced in size and sclerotization than the others.

SECONMNT-STAGE MALRE
(Figs. 53, H, and 55)

Body.—Anterior nnd posterior ends about equally rounded; margin frm.
Suture between seventh abdominal and anal segments obscure. A typieal speei-
men 0.44 mm long and 6.25 mm wide.

Fores—Both 8-shaped and asyinmetrical pores presend, intermingling and
oceurring more or juss singly in a pronounced tow entirely around the body,
exeept possibly in mesocephalic region of head.  On one side of one typival speci-
men with two 8-shaped pores cephalad of antenus and mesothoracic spiracie,
asnd 1 each on posierior section of mesothorax, each section of metathorax, and
secotrd and third abdominal segments; on samme side with 4 asymmetrical pores
cephalad of antenna, 15 belween antenna and mesothoracic spiracie, 14 hetween
spiracles, 7 between metathoracie spiracle and second abdominal segment, 2
each on second and sixth, 1 cach on third, fourth, and fifth, and § on the 2 posterior
abdominal segments; in all, seven 8-shaped and 52 asymmetrical pores presend
on ong side,

Spiracles.—Lach mescthoracie spiraenlaria in a distinet bul shallow depression.

Boty selae.~—Al subequal except o marginal pair on anal segment, which are
noticeably lnrger than the others.  Typically 5 pairs on head; 1 ventromarginal
pair each on prothorax, posterior seetton of mesothorax, und each section of
metathornx; 1 veniromarginal pair ench near mergin of second io seventh
ahdot. dnal segments, inelusive; 1 vealromesal paireach on fifth, sixth, and seventh
abdoninal segments; 1 dorsomwrpinal pair each on mesothorax, metathorax,
and f{irst, sixth, and seventh abdominad segments; | dorsowesal pair cach on
metathorax and first o sixth abdominal segments, ineclusive; 5 pairs on wnal
sepmmont; in all, 38 pairs presend.

Antenna~Tvpically with 1 large leshy seta, 3 minute spinclike selae, and 1
pair of apparently partially invaginated sctae.

Rosiralis.—In onc speetmen, 0.58 mmn jong.

Legs.—Digtinpuishabie but vestigial.

Exueiation.—Dern pushed back toward posicrior end.
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Figyae 55— Thysanococces pundend, sceond-stuge madu: A, Body, dorsal and ventral, X 350; X2, largo
subenarginal pore {asymmetrienly, X 3000, O, sinnll subnnnrging] pore (prestimahly 8-shaped), Y 3,000;
I, Targe venirgeaudnd sotie, X 2,800, F, dorsoouwied sata, ) 2,000; F, nntennn, X 2,000,
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THIRD-STAGE MALE
{Fig. 56, H)

Available material not in econdition to distinguish many of the parts adequately,
except on posterior end. Body moderately elliptical. One dorsosubmarginal
pair of setae on metathorax and each abdominal segment; 1 ventrosubmarpginal
psir ezch on fifth, sixth, and seventh abdominel segments; 1 marginal pair on
sixth and 2 marginal paivs on seventh abdominal segment; 5 pairs, 1 of which is
flestiy and unusually prominent, on anal segment. One specimen 8.45 mm long
and C.26 mm wide.

F1gURE 56— Thysanococcis pandenic A, Adull wnde, nntennp, X 400; B, same, posterier enel, darsal and
veatral, X 408; O, same, metalthorneie Wblotnrss, X 400, Iy same, wesnthorneic coxp-trochinier-femur,
X ADD; B, sume, mesolboracie spirnele, X 1,000; &, fvurih-stape nale, nosterior end, dersel and ven-
iral, 400, G, snmme, mesolboreele spiracte, » 1,000 1, third-stuge misle, posterior and, dorsel and
ventral, X 400,

FOURTH-STAGD MALE
{Fig. 58, I and (5

Available material not in condition io distinguish many of the parts cvleariy.
Suboval, with posterior projection mildiy rounded and mnoderately selerotic
for about two thivds of its distal surface. Hpiraculariac rather clongate, moder-
ately sclerotic, subequal. With 3 pairs of marginal or subnnarginut setae, 1 of
which is large, spinelile, on cighth abdominal segment, and 1 dorsomesal
puir on ana!l scginent.  Legs sharply cibowed. Oue specimen 0.44 mm long and
0.21 mm wirle,
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ADULT MALE
{Fig. 56, A-F)

Body setae.—Eighth abdominal segment with 2 marginal pairs and 1 dorso-
submearginal pair; anal segment with 2 comparatively prominent marginal pairs,
¥ comparatively prominent ventromesal pair, and 1 smaller veptrosubmarginal

it
P Anlenna.~—Segments of elub compactly joined, with all setac on each, except
apieal one, in a whorl near distal border; seattered on zpicnl segment; on each
segdmsent of club from basal to distal one, in order, they number 4, 5, 5, 6, 8. 5, 6,
and 8.

Legs.—Each mesothoracic leg with 5 and 1 slender setae on coxa and trochanter,
respectively, and 4 slender sctae and 1 fleshy seta on fomur; cach metathorasic
tibia and tarsus with 25 and 16 scattered setac, respectively; mesothoracic and
prothoracic tiblae and tarsi with setae of samne character as cccur on these seg-
ments of meiathoracit legs, hut less numerous.

Figure 52— Thysanococens rguamulaius; #{, Flrstsinge ymph, metathornele feg, X 1,000; B, samo, anns.
X 1,500; C, smne, melathoraeie spimele, X 2,000; 13, I, stiue, mesotiioracic spiraculor region, ventral snd
dorsal, respectively, X 2,000; #, snine, iesothorucie spiraculnr pore, X 2,000; G, sume, 8-shaped pers,
W 3,003; £l epy, shine group, ¥ 1,500,

THYSANOCOCCUS SQUAMULATUS, New species

Two lots, United States Burenu of Entomology; one on Calamus
tetradactylus, Canton Christian College, Xwantung, China; the other,
“on palm tree”, Hong Kong, China, collected by George Compere,
All specimens exposed on leaves.

EQ:
(Fig. 57, H)

Oviparous. A single group of 4 or 5 spines moderately spaecd and varying hub
slightly in size; sclerotic body dermn extending apprecinbly around spines.
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FIRST STAGE
(Fig. 57, A-G)

Body—~—DMarginal serrations faint or obsecure; segmentation abont as well
defined as in Thysanococeus chinensis. Clear area laterad of each metathoracic
coxa obseure. A typical newly hatehed speciinen 0.46 mm long and .22 mm
wide; a fully developed female 0.56 mm long and .27 mm wide.

Pores.—All 8-shaped pores approximutely the same size, sinall, eclongate;
partitions extend hardly into distal hars; bars can be distineuished apart without
much difficulty; bullac delicate. 8-shaped pores cessentially as in Tiysane-
coccus chinensts, with the following typical variations: 1 pair oo head ecphalad
of eyes; 1 dorsomesal pair on mesothorax and on each of second, third, and sixth
abdominal segments; 1 marginal pair on prothorax and first abdominal segment;
in all, 19 pairs present. The quinguelocular pore associated with each meso-
thoracic spiracie slightly invapginated; opening on dorsum near margin immedi-
ately cephnlad of external epening of invaginated tube leading to mesothoracic
spiracle.

Spiracles—The invaginated tubes leading to mesothoracic spiracles nearly
straight and broader than in Thysanococcns chinensiz; their external openinga
obseure.  Mesothoracie spirnculariae mederately elongate, distinctly selcrotie;
metathoracic pair distinetly more slender and less selerofic than mesothoracic

RIT.

P Body selac.—ssentially as in Thysenoccoccus chinensis, with the following
typical vuriations: Second ventromes:l pair on head nob comparatively long,
and 1 of margina! pairs on head cephalad of eyes absent; dorsomesal pair on
prothorax absent; a single marginal pair on dorsum of metathorax, and ne
marginal pairs on first and second abdominal segments; 1 minute venfrosub-
margingl pair each on at least the Afth, sixth, and seventh, and apparently
sometimes also on the third and fourth, abdominal segments; in all, 50 pairs
present. In one specimen, outer and inner long eaudal setac 25 and 8¢ microns
long, respectively.

Antenna.—Essentially as in Thysanococcus chinensts, with the [ollowing typical
variations: Third seta apparently absent; fifth seta vestigial; sixth, seventh, and
eighth sctne more apical in position fhan in above-mentioned species.

ftnsiralis.~—In one typical specimen, 0.71 mm long.

Legs—Trochanter and femnur, and tibia and tarsus, fused. No setae on {emur
or tibia; spinelike process of tarsus slightly projecting.

Anal ring.—Apparently absent.

Bruviation—In female essentially as in Thysenococcus pandani,

Diried material.—Essentially as in Thysanoecoceus chingnsis.
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EECOND-STAGE FEMALE
(Fig. 58, 4-D)

Body.—Moderately ellipticsl, with cephalic and caudal margins rounded sim-
ilarly In hoth young end old specimens. Marginal fringe distinct; not so pro-
nounced but of the same character gs in Thysanococcus chinensis; extending all
around cephelic margin and caudad to ahout fourth shdominal segment, where
it terminates rather sbruptly. Ventromerginal surface covered with faint
papillae, of same character as in Thysanococcus chinensiz, but considerahly less
proncunced; dorssl surface entirely reficulated except for a more or less bare
area immmediately over head skeleton, A typieal young specimen (.52 mm long
and 0.22 mm wide; 2 puparium typically 0.63 mm long and 0.33 mm wide.

Pores.—Both ordinary and variating kinds of 8-shaped pores present. Ordi-
nary kind of 8-shaped pore small, elongate, and deiicate; external openings filush
with surface; resiricted to a row elong venitrosubmarginal surface; typieaily 3 to
7 peirs on head and thorax together, and 1 pair on each abdominal segment to
and ineluding the seventh. Variating kind of 8-shaped pore moderate in size
and relatively prominent, owing largely ico its sclerotization; occurring along
dorsomarginal surface, from and ineluding the head to and including the Hfth or
sixth gbdominal segment; ir about 10 groups of ususally I, less freguently 2, and
sometimes 3 or 4 pores in each group; elso 2 to 7 pairs occurring dorsomesally on
thorax or abdomen, or both; on one side of one typical specimen 16 dorsomarginal
and 4 dorsomesal pores of this variating kind countced, Typicaly 1 quinguelocu-
lar pore associated with cach moesothoraeic spiracle; no others present.

Spiracles—In strueture and form mesothorseie invaginated tubes and spiracu-
larize of both pairs of spiracles approximately as in Thysanococcus pandans.

Body setae.—In occurrcnce and position essentially as in Thysanoceccus chinen-
sts, except ventromesal pair on thorax apparently absent, and spparently 2 or 3
less pairs present on anal valve.

Antenna.—With o single prominent fleshy seta and a pair of comparatively
large pariiaily invaginated setac.

Rostralis~—With 1 elongaic loop, 2 large roundish loops, and the small cephalic
loop, when unecoiled within body; in one typieal speeimen, 2.0 mm long.

Anal valve.—Posterior half of covering tissue with faint markings resembling
spiny reticulations, or markings may be obscure; apprrentiy without pores; with
about 4 pairs of minute setae on or near caudal margin; anus nesr caudal
margin; anal ring apparently shsent.

Dried maferial.—Approximaiely as in Thysanscoccus chinensts, bui dorsum
tapering a little more gently postericrward.

THIRD-8TAGE FEMALE

Not identified.
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Fraung 88.—Tapsanococcud sguemufning: A, Second-sitage femnale, pasterior end, dorsal and ventral, X 500;
A, same, dorsosubmarginal 8-shanod pore (varlating kind), % 3,000; €, same, ventrosubmarginal 8-shapad
pira {ordinery kind), X 3,000; D, snme, notanna, X 2,000; E, adall lemale, posterlor and, dorsed and ventral,
* 530; #, same, candal plate or squannila (spparonlly contniniog delicate pore), ¥ 3,000; G, sanme, antenng,
X 2,000; Ff, snme, midventrnl 3-stped pore, X 3,000,
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ADULT FEMALE

(Fig, 58, E-H)

Bodij.—Moderately elliptical, with posterior end curving slightly mesad slong
its lateral margin and projecting somewhat less broadly then in Thysenococous
chinensis; seventh sbdominal and anal segments apparently fused on dorsum;
dorsal surface of sixth abdominal segment defined, that of other segments obscure:
dorsel selerotization of posterior end ecovering apparently all of anal segment, end
much of mesal region of seventh abdominal segment. A typical specimen 0.52 mm
long and 0.28 mm wide.

Pares,—From 4 to 12 8-shaped pores scatfered on each side of body, apparently
limited to posterior section of metathorax; partitions, even into bars, apparently
absent; bars can be distingnished from each other; bullge relatively broad;
external openings at apices of sclerotic projections.

Spiracles.—Spiraculariae moderately elongate, subecqual,

Body selne—Essentially as in Thysanococcus chinensis, with the following
typical variations: Apparently no dorsomarginal setae on posterior segments; no
ventromesal setae on thorax, and a single pair each on second and third abdeminal
segments; 4 pairs, instead of G, on anal segment; in all, 23 pairs present.

Anlenna-—With one large fleshy sete and s pair of rather stout setae, moderate
in size snd partially invaginnted.

Rostralis,—With 1 elongate loop, 2 large roundish loops, and the small cephalic
leap, when uncoiled within body; in one typical specimen, 2.7 mm long.

Anal segment.—Candal margin elightly wavy; typically with 2 or 3 pairs of
small delicate plates or squamulse, which may or may not be forked, projecting
from laterocaudal margin; these plates frequently appearing to possees delicate
elongate pores which open externally on or near apices of piates; with 4 pairs of
subequal setae slong caudal margin. Anus apparently centrally located; pro-
no_l:inced in appearance; apparently with anal ring, but no anal-ring setae in
evidence,

Not available.

MALE BTAGES

THYSANOCOCCTUS CALAMI, New species M

Material from E. E. Green; on Calamus sp., Buitenzorg, Java, col-
lected by A. Zimmermann; United States Bureau of Entomology, on
“rottang’’ (“‘creeper pelm of the tropical forests’’}, Buitenzorg, Java,
received through T. D. A. Cockerell, May 31, 1911. Al specimens

exposed on leaves.
EGG

(Fig. 59, E)

Apparently oviparous. With a group of 8 or 9 spines, distinetly erowded and
varying in size; sclerotic body derm practieally not extending beyond bases of
apines.

2 See foctuocte 12, p. 197,
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FIRST BTAGE
(Fig. 59, A-D}

Body~—Marginal serrations obscure; segmentation of head, prothorax, and
mesothorax 3ll defined. Clear area laterad of each metathoracic coxa distinet.
A newly hatched specimen 0.23 mm long and 0.11 mm wide; a fuily developed
femsale (.44 rom long and 0.19 mm wide,

Pores—All 8-shaped pores approximately uniform in size; small, with possible
escepiion of 1 ventromarginal pair on seventh abdominal segment; confined to

FIGURE §0,— Thysanococcus calemi; A, Firskstage nymph, mesothoracic spiracte, ventral, X 2,000, B, same,
sous, X, 1,500; C, same, S-shaped pore, X 3,000; [, same, metathorocic leg, X 1,000 E, egy, spine groud,

13

dorsum typically as follows: 1 pair on bead, eephalad of cyes; 1 pair each near
margin of prothorax, metathorax, and all abdominal segments, except pos-
sibly the third; I mesal pair on all thoracic segments and the second abdominal
segment; in all, 15 pairs of 8-shaped pores present. The auinquelocular pare
associated with cach mesothorneic spiracle relatively large, emarginated, slightly
invaginated, and situated cephalad of invaginated tubg leading to spiracle.

Spiracies~—Invaginated tubes lending {o mesothoracic spiracles straight, some-
what shorber then in Thysanococcus chinensis. Spiraculariae elongate, distinelly
eclerotic, subegual. No differentiated area on margin near invaginated tubes
leading to mesothoracie spiracies.

Body setae—Essantially as in Thysanococeus chinensis, with the following addi-
tionel setae: 1 minute pair on dorsal margin of apparently the anterior section of
mesothorax; 1 lateromesal pair of dorsum each on mesotborax and metathorax;
1 minute ventrosubmarginal peir each on second to seventh zbdominal seg-
ments, inclusive; 1 minute veniromesal pair on sixth abdominal segments; in ali,
62 pairs present. In one specimen, oufer and inner long caudal sctae 31 and 156
microna long, respectively.

Anlenne—Approximately as in Thysenocuceys chinensis, except for possible
shsence of the minufe seta on third segment.

Rostralis.—In one typical specimen, 0.60 nim long.

Legs—In essentinls as in Thysunccoccus chinensis, except fomur more siender,
tibin slightly longer, and spinelike process of farsus more pronounced.
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Anal ring.—Essentially as in Thysanscoccus chinensis.

Exuviafipn —ssentially as in Thysanococcus chinensis.

Dried material.—Light to rieh brown; less flat than in Thysenococeus chinensis;
# mnarginal fringe of discolored wax observed In some specimens.

EECOND-STAGLE FEMALE
(Fig. 60, C—F)

Body —~FElongate elliptieal, with cephalic margin slightly more hroadly rounded
than caudal margin.  In sfructure and extent marginal fringe approximately as
in Thysanococcus chinensis; with pronounced characteristic irregular marginal
indentations, fully lined with the marginal fringe; no other noticeable dermal
configuration.  Puparium heavily selerotic on dorsum; derm distinetly britile in
all prepared specimens. A typical newly molted specimen (.35 mm long and
0.14 mm wide; a puparium 0.54 mm long and 0.23 inm wide.

Pores—8-shaped pores rather small; of the ardinary kind only; typically 3 to 5
pairs scattered immedintely caudad of metathoracie spiracles, a like number
seatfered dorsomesally on fifth or sixth abdominai segment, and an ceeasional
pore elsewhere; bullac delicate, reiatively broad; external openings on selerotie
vonical projections. Typieally 2 subequal quinquelocular pores associated with
each mesothoracie spiracle. Typically about 17 groups of quinquelogular pores,
each possessing from 1 to 3 pores, in 2 row extending entirely around body margin;
2% and 31 pores counted on single sides of two specimens.

Spiracles—Invaginated tubes of mesotihwracic spiracles extending from lalter
toward margin in a fairly straight line; these fubes comparatively broad and faintly
granulate. A broad granulate band present along margin in tmmediate vieinity
of external upenings of mesothoraeic invaginated tubes. Mesothoracice spiracu-
lariae larger than metathoraeic nnes.

Body sefae.—Essentially as in Thysanococcus chinensis, with the addition of
I pair on cephalic margin of head, the distinet enlargement of the pair on or near
caudal margin of seventh ahdominal segment, and the apparent absence of 1 pair
on cdge of anus, but with 7 pairs on anal valve; in all, 25 pairs present.

Antenna.—With a single floshy seta more or less apically situsied, 1 tminute
sleader surface seta, and a minufe pair of wholly invaginated setae.

Rostralis.~—With 1 clongate loop, 2 large roundish loops, and the small cephalic
loop, when uncailed within body; in one specimen, 1.8 mm long.

Anal valve—Covering tissue faintly reticulated; pores apparently zbsent; with
7 pairs of small setae near lateral and caudal margins. Anus small, distinetly
caudad in position, but not on margin; anal ving may be present; if so, uarcow;
anal-ring setac apparently absent.

Dried wmateriel —Puparium dark brown to nlinost black; a fringe of discolored
matted wax usaily present around marging; body distinetly depressed but not
flat; posterior end pointed nearly straight dorsad; body covered with first-stage
exuvia.

THIRD-STAGE FEMALE

Present but too deliente to distinguish any parts.
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Figune 80.— Thysanococcus calamiy o1, Adult female, nosteriar end, dorsal and ventral X 300; B, same, nid-
vantral 8-shaped pare, X 3,000; ¢ second-stage female, bo 1y, dorsal and ventral, 3 #65 D, same, lvoking
down on fringe, > 2,000; E, saime, antenny, X 2,009; F, saue, S-shaped pore, X 3,000,
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ADULT FEMALE
(Fig. 60, 4 and B)

Body—Elongate clliplical, with posterior end projecting only slightly and less
roundly than in Thysenococcns chinensis; seventh abdominal and anal segnents
fused, and mesal region of sixth apparently fused with that of seventh abdominal
segment; dorsal surface of fifth abdominal segment defined; dorsal sclerotization
cavering al!l of anal segment and almost all of seventh, and possibly mesal region
of sixth shdominal segment; a distinet ridged effect across ventral surface of
seventh abdominal segment. A typieal speeimen 0.53 mm long and 0.17 mm
wide.

Pores—In structure anid position 8-shaped pores essentially as in Thysano-
coccus chinensts, but clusters confined almost to posterior scction of metathorax
and the following (second abdominal) segment; on these 2 segments, 24 counted
on one side of one specimen.

Spiracles—Mesothoracie spirneularine somewhat enlarged ab their mesal ends,
and slightly larger than metathoraeie pair, which are rather clongate.

Body setae.—Essentinlly as in Thysanococcns chinensis, wilh ihe following typical
variations: 2 pairs usualiy observed on dorsal surface of head; apparently none on
protherax; 1 pair semetimes observed on or near margin laterad of mesothoracic
spiracles; 1 mesal pair on anterior seetion of metathorax; 3 pairs on dorsal margin
near posterior end, apparently on third, fourih, and fifth abdeminal segments;
only 1 ventromesal pair eaclh on second and third abdeminal segments; in all,
30 pairs present.

Anienne.—With 1 large fleshy seta, 1 pair of small wholly invaginated selae,
and apparently 1 minute surface seta.

Fostralis.—XNol available.

Anal segment.—Caudal margin faintly crenulate; typically with 4 pairs of
8-shaped pores and G pairs of subegual seine along Interocaudal margin; anus
apparently situated caudad of center; anal ring appurently present, but anal-ring
setae ahsent.

MALE STAGES

None at hand, except one adult in poor condition, with no vestige
of thoraeic wing framework or of wings, with two pairs of eyes.

RELATION TO OTHER COCCIDS

After reading the manuseript of this bulletin, G. F. Ferris made the
following statement concerning the species here included in the
Phoenicococcini and their relation to other coccids:

The problem of the relationships of the group of palm-infesting speeies here
dealt with to other members of the Coceoiden (Coccidae) is a difficult one. In
the first place, the general classifieation of the superfamily (or family) is at present
only partially satisfactory, there being disagreement among authorities as to
the relationship and rank of even the more clearly defined groups. And aside
from such groups there exist many forms that de not fit with any of the more
distinet proups and the disposal of which is a problem that has yet been but
little elucidated.

The palm-infesting species here considered constitute such a problem. That
they are actually related to ench uther seems obvious and their inclusion in some
gommon category—whether it be called a subfamily or a family—appears ade-
quately justified on the hasis of present knowledge. But their possible connee-
tions with other groups are extremmely obscure. They are most certainly not
immediately connceted with any of the typieal and well-knewn groups, If their
connections are to be traced at all, it must be through a study of some lesser
known species in the hope that somewhere there will be found forins that may
possibly serve as links with the more familiar iypes. The presence of the 8-shaped
pores leads one naturally fo a consideration of the Asterolecaniidae, and eertain
other features compel a consideration of seme strange forms whieh have In the
past been referred to the Diaspiduc. Out of sll the immense assemblage of
forms in the Coccoiden these seem o offer the most promising leads for investi-
eation.
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In the search for near relatives of the Phoenicococeini, the mar-
garodine, ortheziine, eriococcine, pseudococcine, coccine, and tar-
chardiine assemblages muy be climinated, since in each of these
oceur three or more of such characteristic features as the following,
none of which are present in the Phoenicococeini: Abdominal spiracles,
compound eyes or ocelli, distinctly developed antennse or legs in
other than the first and three later masale stages, monolocular or
multilocular ¥ disk pores, anal-ring pores, pronounced and well-
distributed setigerous areas, dorsal ostioles, cerarii, anal clefts, anal
plates, brachinl plates, dorsal spines, gall formations, or resinous
secrefions. Of the well-known groups there remain the asterole-
caniine and dirspine ones. The occurrence among most of the former
of such characteristics as monolocular or multilocular ™ disk pores,
more or less sessile 8-shaped pores, eribiform plates, and, in the first
stege, of a markedly indented caudsl margin, more or less clearly
defined sclerotic anal areas, and a setigerous development in the anal
region distinctly unlike that in the Phoenicococeini eliminates them
from consideration. Yet two species examined, which have been
assigned, apparently justly, to the asterolecaniine group, possess
none of the above-mentioned characteristics, having, in fact, no
structural features that seem to be widely at variance with those
in the Phoenicococeini; and when it is noted that the same two general
types of tubular pores occur in these two species and the latter, a
relationship in one direction is indicated.

To the diaspine assemblage have been assigned r number of rather
obscure forms showing varying degrees of similarity to the Phoeni-
cococeini. One genus has at least one species remarkably like the
Phoenicococcini, possessing no structural features, with the possible
exception of the character of the snal valve in the second-stage female,
apparently at serious varignee with those in the Phoenicococeini; and
since this species and at least one more in this genus clearly quite
close to it show definite characteristics of being generalized diaspids,
a retutionship in another direction is indicated.  If these relationships
are valid and the species concerned belong in the groups in which they
have been placed, then the asterolecaniine and diaspine groups are
ab least remotely connected.

The following discussion will deal first with a few asterolecaniine
species and some other forms that are more or less generalized, and
secondly, with a number of diaspine species, which because of certain
points of similarity to the Phoenicococeini may help to throw Jight
on the relationships of the latter. Particular attention is given to the
character of the pores ocowrring among the various species studied,
as this feature seems to be of most significance from the standpoint
of relationships.

SOME ASTEROLECANHNE AND OTHER FORMS

The pores of the first stage of the asterolecaniine form Miycetocoecus
ehrhorni, Cockerell (fig. 61) are limited to a normally trilocular disk
and & tubular 8-shaped type. The trilocular pores are associated
with each spiracle only, and the 8-shaped pores are comparable in
extent of invagination, size, number, and distribution with those in this
stage, for example, in Phoenicococcus marladti. This tubular type of
pore does not differ essentinlly from that occurring in the Phoeni-

¥ Used herg in Lhe sonse of having niore tn five loewli,
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cococcini, except that it seems fo possess & single, only moderately
sclerotic bar, a moderately sclerotic tube connecting the bar with
the exterior, s parfition extending completely through the bar and
tube, producing a double or 8-shaped external opening, and possibly
& bulla issuing from the center of the inner surface of the bar but

Imhs

tmihs

Frovny 8L.—pectococcua chrhorni, Srst-singe nymph: 4, Dody, dorsel and vertrol, ¥ 500 B, apal region,
* 1,200; O, tubmalnr B-shaped pore, X 3,000, 1, untenon, npieal segnient, dorsal, 4 500

too delicate to be clearly discerned. In the possession of a single

moderately sclerotic bar and a tube approximately equally sclerotic

this pore of M. ehrhorni resembles most nearly the variating kind of

8-shaped pore oceurring in the second-stage female of Thysanococcus

squamulatus (fg. 58), the only significant difference between the two
18034—34—10
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being that in the latter species the partition is more delicate and
disappears just before the external opening.

The body setae of the first stage of Ayeetococcus ehrhorni are not
essentially different from those of the Phoenicococcini except in
the following respects: Only
one long caudal pairis present,
and the anal-ring or homol-
ogous setae are of the same
general size as other setae of
this region, and stable in oe-
currence. But these latter
setae are of the same number
and in the same general posi-
tions as, for example, in Phoe-
nteococcus marlatti (fig. 2), and
thus give every indication of
being homologous with those
of the lntter. Since the anal-
ring sctae in P. mearlatti are
somewhat smaller than neigh-
horing setac and two pairs of
them are distinetly unstable
in occurrence, and these are
in varying degrees cven less
in evidence in other species of
the Phoenicococcini,it appears
that such setae are in process
of disappearing in this tribe.

As regards the remainder of
the body in the first stage,
there is apparently no more
difference between Adycetoroe-
cus elrkornt and a species in
the Phoenicococeini than there
may be between two specics
of the latter, except that the
antenna is only 5-segmented
and has a slightly enlarged
apical segment, which pos-
sesses a larger nuwmber of
slender setae than are present
in the §-segmented type of the
Phoenicococeini; yet the G-
scgmented type of anfenna

differs more {from the annu-
Fisvne G2~ Mycforgecus chrliorni: A1, Adult Ienole,

fesrier o dopst ond venint, 4, s Lated typa in this tribe than
, ssino, antenna, W LOOO; B3, smme, Ineselhorncic . o
sﬁiruclel ¥1,000; E, seco’u(l:stngu femnle, nngennr!. = Efl?'fl()?‘??.‘l‘
;ﬁﬂ?}l lfnf)ksiﬁ;]%uwgl) ?le?rln?lgll'lii;ﬁil olf,olrl?iju)lflrd'r?ggt:,% IIl tllﬁ SGC(‘]I’ld 1'!..11(1 ﬂ.dlllt
000, 71 e, pusterior oy dorsal imd venitil,  fomale stagros of Mycelococcus
chrhorni (fig. 62) the pores
are limited to quinquelocular and trilocular disk types and o
tubular 8-shaped type. The quinquelocular pores are associated
with the spiracles and the trilocular pores are situated laterad

of the head skeleton. The 8-shaped pores are distributed generally
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over the body in both these stages and are pleinly double through-
out except for a single centrally located distinct buila to each
pore. They are in no essentials different from the first-stage
tubular pores, except that the bullae are not distinet in the latter.
A twisted 8-shaped effect was frequently observable across the inner
surfece of the bar of a tubular pore, especially in the adult stage.
This effect is probably due to distortion from the flattening out of the
rotund bodies on slides, for the normal 8-shaped effect was also noted.

The anus is noticeably invaginated in the second-stage female of
Mycetococeus ehrhorni and more so in the adult stage, with stouter
setae around it in both stages than are present in the first stage of
this species, or in the Phoenicococcini; but these anal setae are
apparently homologous with those in the first stage of this species
and of the latter. All other parts of the body in these two female
stages are not greatly dissimilar to the
corresponding parts in the Phoenico-
cocceini.

The second-stage male of Afycetococ-
cus ehrhorni (fig. 63) has the same disk
types of pores, and these are situated
as in the female stages. The tubular
pores appear sighificant. The typical
ones have delicate tubes, also distinetly
sclerotic, seemingly single bars, and
bullae arising fron: the sides of the
bars; thus, as far as can be judged,
these pores are essentielly hike the
asymmetrical ones occurring in this
stage of Halimococeus thebuicae (fig.

35) and Thysanococcus pandani (fip. 55).

They are distributed generatly over the

body. In some specimens spparently A

the identical klnd Of 8'3113119(1 Pore 0C- ruuse 63 —Mycetococcus ehrhorni, secomd-
curring in the femsale stages is sparsely T e s, 0 Ty et
scabtered over the body. It resembles pore intored of load skéleton, % 2,000 2
o union of two of the usual type, the parile moan X G0 ot oo
bars and tubes simply coming into jux- %g'pﬁ%{ggg&fig?%ﬂ%mc leg, X 1,500,
taposition but the bullze completely T

fusing. The two posterior segmonts are like those of the second-stage
female except for the above-mentioned difference in pore structure and
in the possession of one mesal pore on cach surface of each segnent,
Legs are present and distinet though vestiginl, and the antenna is
tuberculate but plainly segmented; thus in these particulars, as well
as in all others, this stage is apparently essentially like that in the
Phoenicococeini.

The adult male of Adycetococcus ehrhorni is strikingly similar to
males of the Phoenicococeini in that it has a closely joined head and
thorax, no vestige of wings or of thoracic wing framework, a pair of
simple eyes, setae of the same general character, and a single rapierlilke
posterior projection which is slightly stout, being much like that in
Phoenicococeus marlattr (fig. 9). Unfortunately, the apical part of
each antenna was lost in the specimens st hand; so ne observations
.on this structure were possible.
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The 8-shaped pores of the Phoenicococcini might be considered as
having been derived from such & tvpe as those of Mycelococous ehr-
korni, since in the former the partition Is apparently present in all
degrees, from being complete nearly to the external opening to entirely
disappearing in the tubes. Furthermore, since the Phoenicococeint
possess a variating kind noticeably like the typical 8-shaped type in
M. ehrhorny, apparently the same kind of asymmetrical tubular pores
and only the same other pore types as this species, and since no serious
structural differences seem to exist in the corresponding stages, and
there is no apparent difference in the character of the waxy secretions
of each, it seems reasonable to believe that Aycetococeus ehrhorni and
the Phoenicococeini are related.

The first stage of the asterolecaniine form Capulinia salle: Sign.
{fig. 64) has quinquelocular-disk pores associated with the spiracles
instead of trilocular ones as in this stage of Mycetococeus ehrhorni.
The only other pores present are of the double tubular type, which
are essentially iike those of Af. elirhorni except for the {ollowing
modifications: The two component parts of a pore are less closely
joined, there being a distinet separation of parts of the tubes and
more or less of the ber, which is perhaps more sharply sclerotic, the
tubes membranous, and the single bulla distinet though delicate.
The antenna is of the same type as in 3. ghrhorai but has 6 segments
instead of 5. All body setae, including those of the posterior end,
though largely mueh more developed, can apparently be readily
homologized with those of A ehrhorni and the Phoenicococeini.
This stage of €. sallei is unusual in the possession of two pairs of long
caudal setae. The importanee of this [act should be judged with
cantion owing to the modified development of other setae in this
region and cisewhere. The extent of the anal ring is obseure owing
to much sclerotization around the anus. This makes it difficuls to
determine whether or not the anal ring is present at all, for unless it
stands out rather sharply its use as a systematic factor may prove
misleading. The anus is somewhat evaginated, instead of invaginated
as in M. ehrhorni, and more or less flush with the surface as in the
Phoenicococeini. No parts of the body, however, are considered to
be at great variance with those in 1. ehirforni and the Phoenicococeini.

In the second and adult female stages of Cupuliniv saller (fig, 64)
the double and single types of tubular pores, cssentially of the same
charncter as are found in the female and second male stages, respec-
tively, in Myeetococcus ehrhorni, oceur together, with n preponderance
of the single type present, especially in the adult female. The
double pores are approximately twice the size ol the single ones, are
loosely joined as in the first stage of tlus spectes, and strongly suggest
that ench has resulted from a coalescence of two of the single ones,

Capulinie sellet possesses no pore tvpes not present in some stage of
Mycetococcus ehrhorni and, except perhaps for the presence of one or
more pairs of vestigial legs, no structures spparently exist in the
female stages of this species which differ grestly from those of AL
ehrhorni; also the waxy seeretions of both are essentially of the same
character, being cottony in texture as in the Phoenicococeini. But the
adult male of €. sallel has a well-developed thoracie wing framework
(though tne wings are appareatly rather vestigial or sbsent), a pro-
nounced constriction between the hend and the thorax, setigerous
areas, and two pairs of simple syes.
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With so many characteristics in common it seems reasonable to
believe that Mycefococcus ehrhorni and Coepulinia sallel are definitely
related; and, likewise, that the latter species is related to the
Phoenicococcini, but probably less so than is M. ehrhorni, chiefly
because of the more loosely joined character of the 8-shaped tubuiar
pores, the presence
of the asymmetrical
type of tubular pore
in the female stages,
and the more distin-
guishing differences
in the adult male.

The double or 8-
shaped type of pore
of o more typical as-
terolecaniine species
may be tubular asin
Caliococeus pulchellus
Maskell (fig. 65, F),
virtually sessile as in
Asterolecanium. pusta-
lens Cockerell (fig.

65, &), in a slight in-
vagination as in Le-
caniodiaspis tessellata
Cockerell (fig. 65, C,
I3, or in a more pro-
nounced invagination
as in Pollinia oroides
Cockerell (fig. 63, I},
The type in C. pul-
chellus appears to be
essentially like that
in Mycetococcus elir-
horni and in Cupu-
linie sallei, but to be
nearer the sessile con-
dition. In L. tesselluia,
from the appearance
of the 8-shaped paris,
which apparently con-
form strctly to the
condition in the ses-
stle type of pore, the
slight invagination Fioune 6t,—Copuliniusatici: A, Firststage nymph, posterior end, darsal
antl ventenl, X 1,000 B, saie, antenng, X LK, C, same, Lobular

present, apparcen t]_Y B.shaped pore, X ,000; 7, same, mesothorncle splracle, X 1,000, &,
no more than o moere  tdult female, ubblar asymmetrical pore, X 3,000; F, same, tubular

- . . double pore, X 3,000,

indentation i the

body wall, is considered to be a later development {rom the sessile
type. The situation of the 8-shaped pore in P. oroides would ap-
parently be simply a step further. Incidentally, in later female
stages of the latter the 8-shaped pores are almost sessile.  Thus the
iypes of 8-shaped pores in all the above-mentioned asterolecaniine
forms appear to beer o fundanental relation to one another. If this
1s 50, then on the basis of the discussion already given, the 8-shaped
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pores of the Phoenicococcini would be connected with those of the
typicel ssterolecaniine forms througa the type occurring in such
species as M. ehrhorni and €. sallei.  Also, in Iater stages of all these
more typical asterolecaniine species oceurs & long membranous
tubular type of pore, with the bulla issuing from one side, apparently
identical with the nsymumetrical tubular type cecurring in Aycetococous
errhormi, Capulinia sallet, and the Phoenicococcini, But owing to
the absence of the features previously mentioned as occurring among
typical asterolecaniine species, M. ehrkorni and Capulinie salle:
appear not to be ypical members of the group. However, since
toese two species have so many points in common with the typical
asterolecaniine species,
such as spparently
related 8-shaped pores
and essentially the
same typeofl asymmet-
rical tubular pores,
and possess no struc-
tures thatseem to jus-
tify removing them
Trom the generzal aster-
olecaniine group, it is
suggested that they be
placed in o separate
tribe of this group.
The posterior end of
Lecaniodiaspis  tessel-
lata{fig. 65, 4) is Azured
to show the character
of the pores and to
indicate the probable
homologies of the paris
oceurring here of a
typical azterolecaniine
as compared witn this
region in other coccid
species treated in this

FiGURE ii&.—-A;Dé Lccanio;ﬁqmis ifaasch‘ela_,ﬁﬂtsl_-s!tngo: n;:mph: /é, bulletin,
ot T S 00 12 s mvaestsd ot the  tubular
Sroden, Brst-tase . biasoed fubaios pore 3000 cne bypeof 8-shaped poreis
caccuy puichellys, fitst-siage nymph, tubular 8-shaped pore, X 3,000, nok vestricted to o nor-
g‘e r.g}eir%{ﬁz::mm pudatans, firil-stnge nymph, merginel 8-shaped TOW renge iS in diented

by the fact that slong
the ventrosubmarginal surface of the abdomen in the second and adult

female stages of the obscure form Kuwanina parcus Maskel] (fig. 66,

Cand D) occur 2 few small delicate 8-shaped pores, essentially of the

type in the Phoenicococcini and resembling especially the 8-shaped

pores occurring in the genera Phoenicococeus and Palmaricoccus. The
only other type seen was the quinquelocular-disk one, the pores of
which were either rather Inrge and secattered over the body or com-
paratively small and mostly localized in the midventral region. The
two above-mentioned stages possess eyes, segmented but much reduced
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antennae, all three pairs of legs, though in vestigisl form, a faintly
segmented rostrum, but a posterior end not greathy unlike that in the
first, stage of Phoenicococeus marlaiii, though with eight peirs of well-
developed setae. In the first stage of K. parvus (fig. 66, G-I) a few
rather large quinguelocular pores are scattered over the body, with
no other pore type observed except an irregular band of apparently
anal-rving pores. Exciuding these differences and that of an extra
pair of setae and of only one prominent caudal pair, the posterior end
in this stage is approximately
like thetin P. marlatti. 1t ap-
pears not unlikely that A
parvies may be a distant rela-
tive of the Phoenicococeini,
but it does not seem to fit in
well with any recognized group
of coccids.

In another obscure form,
Stictococcus mullispinosus
Newstead (fig. 66, A), tubular
8-shaped pores oveur around
the ventrsl margin and sub-
margin of what is presumably
the adult female. The pores
are fairly large, have broad
bullae, twoe more or less seler-
otie bars, a membranous tube,
and a double external open-
ing. Except for the last-men-
tioned characteristic, thev
resemble the 8-shaped pores
of the Pheenicococeini more
than those of other coceids
mentioned above. Tubular 8-
shaped pores alsc ocecur In
several margarodine genera.

SOME DIASPINE FORMS

Fiavure 66.—A, Sticlococrus mudispinosus, ndnit female

. {¥): Pubuler 8-shaped pore, X 3,000, fuwarine peroua

A smgle t.ype of npore only g. I«:dul}. !cnmh;,{ F:.ini%u re}:}ion. X 1ioug;_c, Snmo, Lubylar

H . H -shaped pore ; D, seme, looking down on inner
is observed through the vari- cnd of 8 shapéd wbuitr fure, % 30 15 stcond-inse
5 emmsle. gund reging, X 1,000; f°, same, laternl aspect of

ous stages Of Ancqpaspz_s restriemy, X 1,000 &, frst-stoge nymiph, aunl ring, X
edentata. Ferr}s, fn invagi- 1,000; Ff, snine, clear aren interad of motalhorncie coxe,

nated 8-sha.ped one with a 3,008, 1, same, mesothoravic spicacle, X 1,000,

centrally located bulla, 2 bars, and a membranous tube. Thel parti-
tion extends through both bars but apperently not inte the tube.
As far as can be seen, tlis type of pore Is like that in the Phoenicococ-
cini. The only features in the first stage (fiz. 67) by which this
species can be well separated from the Phoenicococeini are the
presence of a pair of rudimentory diaspid lobes and the absence of
one pair of long caudal setas. Even the antennae are essentinlly like
those of the Phoenicococcini. The second-stage female of A. edentala
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is puparial (fig. 68), with an apparently functional anal valve on the
dorsal surface. This valve differs from that in the Phoenicococcini
in that it apparently embraeces, besides the eighth, the dorsal surface
of the seventh and sixth abdominal segments, is not depressed below
the surrounding region, and has iis laterocaudal margins not sharply
defined, appearing in fact to be in process of coalescing with the
bordering #issue; whereas in the Phoenicococcini the anal valve
includes appsarently no more than the eighth abdominal segment,

FIo0URE G7 —Anceposyis edentata, frsi-siage nymph: A, Body, dorsal and ventral, X 500; B, 8-shaped pore,
X 3,000; €, yntenas, ventral, X 1,000, D, mesothoraele splracle, X 2,000,

although it may extend sufficiontly cephalad practically to crowd
out the dorsomesal part of the seventh or perhaps even ths sixth
abdominal segment (fig. 48), is always more or less depressed below
the surrounding surface, nnd has ifs laterocaudsl margins sharply
defined. With these differences and the apparent presence of one
peir of pygidial lobes and possibly the beginnings of a second pair, no
other characteristics in this stage of A. edeniaia appear to be noticeably
al variance with those in the Phoenicococeini. The adult female of
A. edentate (figs. 69 and 70) apparently has ne characteristics that
clenrly distinguish it from the Phoenicococeini.
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In the related species .Ancepaspis irideniate (fig. 71), also, the
only type of pore observed in the first stage and in_the second and
adult female stages is the S-shaped tubular one, which apparenily
is of the same character as that occurring in A. edentate and the Phoe-
picococeini. In these stages A. fridenfate differs chiefly from A.
edentata as follows: First stage with two pairs of anal lobes; second-

Fraune 68— neepaspis cdentate, second-slage female: A, Bedy, dorsal and veabral, ¥ 300, B, B-shyped
yore, ¥ 3000, O nolennn, N 20K,

stage female with o distinet pygidium as far as sclerotization, pores,
and setne go, but having no evident lobes or plates, though the
undifferentiated caudal end p.: scts to some extent, and no definite
anal valve, the region corresponding to the boundaries of this in
A. edentate having entirely disappeared in this stage, though appar-
ently for egress of the subsequent generation of nymphs an irregular
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rupture of the tissue takes place near the laterocaudal margin of the
pygidium; adult female having a modification of the posterior end
resulting in & pygidium with & characteristic 3-pronged caudal
projection.

Both Ancepaspis edentale and (L. fridentata produce o covering of
wexy filaments of the same general texture and color as is produced

FIGURE GB.— A nce panpis edenteta, adull female: 1, Body, dorsnd and veniral, X 230; 8, morginal 8-shaped
nove, X 3,000, O, midventral 8shaped pore, X 3,000,

in the Phoenicococcini; also the adult male of A. fridentata (fig. 72)
(that of A. cdenlate was unavailsble) is strikingly like those of the
Phoenicococeini in that it develops in a definite first-stage puparium,
has no vestige of wings or thoracic wing framework, and has a pro-
nounced antennal club, stocky legs, and a rapierlike posterior projec-
tion. No specimens of the sccond-stage male of either 4. edenfata
or A. tridentata were available.
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In the second and adult female stages of Profediaspis lagunae
Ferris and P. agrifoliae
Essig the pores are
distinctly 8-shaped, nu-
merous, scatbered, all
small, and structurally of
the types (exceptin size
and shape) figured for the
second-stage male of P.
lagunae (fig. 73, A, B, D,
E). Apparently the only
real structural difference
between these pores and
those in Ancepaspis
edentata is that a suffi-
cient sclerotization of
what is apparently a sec-
tion of the upper ends of
the membranous tube has
produced a third bar.
The pores of the second-
st-age muale of these two FIGURET .v—:lncepggl{isigl crflgﬁm\fgﬁl?;llmg( 1"1_1’:5::]1:110, posterior ends
species are NUMErous, ' '
mostly of the small type figured for P.lagunae, butin the latter there are
five pairs of large, very broad, heavily
selerotic pores along the posterior
margin, of the type of the large pore
fizured, and in P. agrifoliac there are
only three pairs of these large pores
in this stage. In Ancepaspis anomale
Green (fig. 73, &) thislarge, heavy type
of pore 1s numerous posterioriy and
around the margin in the second-stage
male, but does not occur in any other
stage. In the first stage and in the
second and adult female stages of 4.
anomalz the only pores present are
structurally (except in size and shape)
on the order of the large type figured
for the first stage of Chionaspis efrusca
Leon. (fig. 76, B), but all are smali,
numerous, and scattered in the two
later female stages mentioned, asin P.
lagunae and P. agrijolice. In (. efrusca
(fiz. 76, ¢ and I£) o large heavy pore
is 1n evidence, not only in thesecond-
stage male, but in the second and adult
female stages. 1t is a characteristic
type in the corresponding stages of
EIOURE Tt ritentata: 4. Firel. all typical diaspids. Viewed cndways,

Slage nymph, Bosterior end, dorsdl and  bDCSE 1arge heavy pores exhibit a. typ-
e X O s stuge. temor, ical twisted 8-shaped effect. Theonly
posterior end, dorsal and veniral, X o0 other pore types presentin any stage of
vaduil femate, Sutnped poe, X 30 P lagunae, P. agrijoliae, and A.anomala
are trilocular or quinguelocular disk ones, the pores of which are
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associnted with one or both pairs of spiracles only. P.lagunae is of
further interest in that its adult male is noticeably like those in
Ancepaspis tridenfate and the Phocnicococeini, the antenna being
about half way between being clubbed and filiform and there being
no vestige of wings or of thoracie wing framework,

In the first stage of Ancepaspis anomala the posterior end is dis-
tinctly pygidial, the anus being well up on the dorsal surface, which
is plainly sclerotic, and at least one pair of pygidial lobes is present.
The second-stage female becomes a puparium, but the caudal valve,
which is better defined thanin A. edenfafa, 1s entirely on the ventral
surface though the anus remains normal in position on the dorsum.
Both the anus and the valve are apparently restricted to the eighth
abdominal segment, as they are in the Phoenicocoeeini. The adult
male of 4. anomala has along
filiform antennan and well-
developed thoracic wing frame-
work and wings. These fea-
tures, taken in conjunction
with the typical diaspid type
of tubular pore in the first
stage and the second and adult
female stages,indicate this spe-
cles to be quite different from
A. edentata and A. fridenfala.

Full ficures are given for the
first stage and the second-stage
female of Chionaspis elrusca
(figs. 74 and 73) in order to
show the structural partsin a
typical diaspid. Inhothstages
most of the body parts can
apparently be readily homol-
ogized with the corresponding
ones in the TPhoenicococcint.
The tubular pores are 8shaped,
with the partition extending
only through the distal bar;
they are of two kinds (fig. 76,
FIGUNE 72— Aneceparpls  fridentate, adolt  male < and IJ))J one with a \\-'1]0“)’

Lot e B it of s o e W, T IROUS bube, tho other

o TR REeRE 2T having apparently developed

a sclerotic bar in the upper part of the tube, The smaller tubular

pore and also the heavy type of tubular pore in the adult female of

C. etrusca {fig. 76, I? and E) appear to be fundamentally like those in

the adult female and second-stage male, respectively, of species in

Protodiqspis mentioned above. The pores of the second and adult
female stages of €. etrusca arc cssentially alilke.

The antenna of the first stage of €. efrusce has only five segments
and one slender seta on the distal segment, but otherwise it bears a
near resemblance to the O-segmented {ype in the Phoenicacoccini.
In an aspidiotine form (he only noteworthy differences between its
annulated type of antenno and that present in a genus of the Phoeni-
cococcini (fig. 52) are the presence of an additional setn on the
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basal segment, the absence of 2 or 3 setae on the annulated part, and
possibly the sharper outlines of the third and fourth segments.

The dried material of Xanthophthalma concinnum Cockerell and
Parr resembles that of the dis=nid type. The adult female, for exam-
ple, possesses two naked exuviae attached to a thin waxy shell en-
tirely covering the body. the first stege and the adult female stage
of X. concinnum (figs. 77 and 78) apparently possess only one type
of pore, the 8-shaped tubular one, which scews to have the essential
characteristics of that type in the Phoenicococeini except that & shght
sclerotization, apparently of thie membranous tube, just below the
bar can be distinguished in at least
the first stage, This pore i3 appar-
ently not essentially different from
2 type occurring in the second-stage
male of Ancepuspis anomale Green
{fig. 78, IT}, or even in a more typi-
cal diaspine form {fig. 73, [ and K}.
X. concinnum is included In this
discussion because it shows some
definite digspid characteristics such
as those mentioned above but has
some others not so definitely di-
aspidlike, for example, sn ill-defined
pygidium, if this structure can be
considered as present at all, in both
of the above-mentioned stages, in
which segmentation is complete
through to the eighth abdominal
segment, no clear-cut sclerotic picce
or pygidinl lobes or plates, and no
aeccumulation of distinetly special-
ized pores in the posterior region.

A word as to the anal valve. Be-
tween its type in the Phoenicococeini
and that in Ancepaspis edentata there
would seem $o exist & gulf, owing to
the larger number of segments
embraced by the anal valve in the

FIGURE 73— A-F, Profediaapis fngunme o, Second-
stage mule, smoller pore, X 3000; B, saime, heavy
posierior minrprioal pore, ¥ 300 C, sahe, no-

latter. Yet in A. anomela, aspecies
that has more typical diaspid
cheracteristics than 1ts congener ..
edentata, and, for example, in Gym-
nespis ramakrishnae Green, & ratber
definite diaspid, the valve embraces

tenng, X HK; D, ndnit female, raised pore, X
3,000 E, sara, pore, X 30000 F, same, anienin,
W 200, & and I, Ancepespis anomale: 4
Beecond-staps mule, heavy posierior margiual
pove, X 3,00 Ff, same, cephalic murginal pore,

X o8.000. J-N, Aspidietus 5pe 4, P‘irs:-sln{;e
nyig, B-shaped pore, X 3,000 J, adalt Temahe,
section of very long caudal pore, X 3000 I
stine, ooternle-sized marginal pore, X 4,000,

no more segments than in species
of the Phoenicococeini, and 1s, moleover, entirely on the ventral
surface, thus being decidedly different in this particular from A.
edentate sand the Phoenicococcini. On the other hand, {rom
the type of anal valve in A. edentate to the lack of one in A
iridentaie, in which species, however, the tissue eventually rup-
tures slong & rather definite, though irregular line, appears to be
only a simple step, and continuing to the pygidium of the cor-
responding stage of & typieal disspid, as, for example, Chionaspis
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efrusca Leon. (fig. 75), appears to be only another step. However,
it must not be assumed that the pygidium necessarily developed in
this manner, since a pygidium, or at least a posterior rather clearly

¥

FIGURE T4.—Chionapsis elruscy, first-stage nymph: A4, Body, dorsal and ventend, . 600; B, triloculur meso-
thoracie pore, X 2,000,
defined sclerotic dorsocaudal area possessing pores, setae, and the

anus, and in one species pygidial plates as well, 1s present in the adulé
female of members of the Phoenicococeini. In some species of this
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tribe, also in A. edentate and A. tridentata

, the pygidium appears to
include no more than the dorsum of the eighth abdominal segment,

but in other species (figs. 54 and 60) it appears to embrace or crowd
out, also, at least parts of the dorsum of the seventh and even the
sixth abdominal segment, thus approaching the condition in typical

FiouRE 75.~—Chiopaspis eirueca, second-stage female; A, Lody, dorsal and ventral, 3 500; B, anteuns.
2,000

diaspids, in which this structure is considercd to embrace ordinarily
all of the eighth, seventh, and sixth abdominal segments. Since the
characteristics exhibited by the valve and the pygidium are shown to
be independently variable, even among definifely related species, it
would seem that differences in the value between such o species as
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A. edentate and the Phoenicococcini should not be considered of
serious moment,

A theory of the evolution of the 8-shaped tubular pore occurring
among the more typical diaspids may be presented very briefly as
follows: At first (as in Anecepaspis edentate and A. iridentata) the
pores are subequal and moderate in size in all stages. They possess
two bars, a bulls, and a regular 8-shaped effect, and have the parti-
tion extending no move than through the distal bar.  Inshort, they are
in general character like the more delicate pores oceurring in members
of the Phoenicococeini, Kventually certain modifications arise.

An apparent third ber begins to form
in some pores, cither out of the basal
bar or out of the upper part of the
membranous tube. This third bar may
or may not become strongly sclerotic
and well delined, At the same time o
tendency may or may not develop for
the pores, especially the marginal ones,
to increase 1n size and sclerotization,
hecomming the heavy pores mentioned
above as present in various diaspids,
including the typical one, Chionaspis
etriusea, represented here,

Aneepuspis edentata, as has been
£ hrought out, shows more characteris-
(4 b gies in common with the Phoenicococ-

1 ¢ini than does any other species studicd.
VYith diflerences between its anal valve
and those of the Phoenicococcint indi-
cated as being unimportant, this species
is sufficiently similar to the Phoenico-
coceini in its genecral characteristics to
be considered ns related to this tribe.
<1, triddentaia, without doubt congeneric

Fiavpe 76—Chionaspis etrasen: o, Vimsl- “’lth. <. edeﬂtata, _reveals 0111_}’ “' httlc
stage nymii. Bahaped pore: /5, same, 1088 i common with the Phoenicococ-
larke head vore: O cecondsiane malt:  cind than does A edentata. Since these
B Pl by B e (o
3, > S SR E ' tures, such ns pygidial lobes m the first
stage amd a pygidial posterior end in
hoth the gecond stage female and the 2 fult female, and have, moreover,
no characteristics that would eliminate them from the diaspine assem-
blage, there seems to he sufficient justification for not only allying the
Phoenieecoceini with the diaspines but even including them within
that assemblage.

Since Ancepaspis edentate and . tridentata show possibly more
charncters in common with the Phoenicococeini than they do with
any other species studied, it seems reasonable to suggest that these
two speeies might properly be placed in a separate tribe to be included
in the new subfamily Phoenicococeinne.  Were this done, the defini-
tion of this subfamily as given herein would naturally have to be
revised. However, no more than a suggestion fer this classification
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of these two species will be made in this bulletin, and no suggestions
will be offered toward the segregation of other diaspid species studied.

Fr.Cne 2v.-~XNaathophtholma cencinnua, rst-stage aymplt #1, Posterior end, dorsal and ventrid, X 90
4, satenny, 4 1.000; € Lranehed marmmal setn, X 2,600 7, d-shaped pore, 3.000; £, mointhoracie
g, X 1,00 F, mesotlioracic speraele, ~ LA,

Froune 78— Xenthophthatme concinaum, sdult femsis: A, Posterior end, dorsal and ventml, X 500; B,
shorter 8shaped jiore, X 3,000; C eloneated posterior margingd 8-shuped pore, 3,000; Dy, antenna,-
X200 K, tmesolhorutie splrecie, 0 S0,

18034—34 ——11
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