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INTRODUCTiON 

The relationships of PhoenicocoCCU8 marlatti Cocker('lI, one of the 
two best-Imown scale-insect pests of the date palm, have been 
obscure. None of it::; relatives hftd been definitely determined, and 
little could be said beyond the fact. that it did not belong within any 
one of a number of reco~ized groups, With the object of possibly 
discovering definite relatlves of this insect, the writer undertook the 
study of a wide variety of materil1l. Eleven species were found that 
gave strong evidence of being related to it, and they are of further 
interest because, so far as is lmown, they occur only on species of 
palms or of the genus Pandanus, which is considered by plant mor­
phologists to be of the prjmitive stock from which palms arose. 

I The writer wishes to thank O. F. Ferris, of Stanford University, in whose laborntory tbls work was 
done, for his constant interest and many helpful comments, as well \IS for the privilege of u~ing his laboratory 
and material and the fqciiities of the Stanford collection of Coccidae. He gratefully ncknowledges his 
·in<iebtedne.'ls to E. E. Green, of Camberiey, Surrey, England, who sent him much vnlullble material. 
ne Is also indebted for a number of IIseful species to E. O. Essig, of the University of California, to E. M. 
Ehrhorn and L. A. Whitney, both of lIonolulu, to W. J. Hall, formerly Government ontomologistof Egypt,
and to Frederick Laing, of the British :Museum. In addition, valuable material was nvallable from the 
U.S. National Museum collection of Coccldae. R. E. Snodl;rass, of the Dureau of Entomology, kindly
,responded to a request for his opinion on body segmentatioll. 

18034-34-1 
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None of the 11 apparent relatives of PhoenicococCU8 marlatti is, 
known to occur in this country, but since they are widely scattered: 
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 PhoenicococCU8 marlatti, form a group that 
apparently can be segregated from all other coccids. By 'way of 
acknowledging the distinctiveness of this group of species, and 
incidentally for convenience in referring to them, the tribe Phoenico­
coccini is erected for the reception of the genera in which the members. 
of the group are separated. This new tribal name is based on the 
first (as far as known) species described, PhoenicococC1l8 marlatti 
Cockerell, ~tnd is of further interest in thv,t its basic meaning, "of the 
pahn", refers nicely t.o these insects which, a3 has been mentioned, 
are restricted to palms or palmlilm plants. 

In the course of this investigation some other coccids were observed 
that had a number of structural features very similar to the corre­
sponding parts of members of the Phoenicococcini. In fact, a few of 
these forms seemed to possess no characteristics fundamentally at 
wide variance with those present within this tribe. Furthermore. 
some diaspine species, in th0ir ~!eneral characteristics, are so 3trikingly 
like the Phoenicococcini that they are considered as definitely alliect 
to the latter. It is therefore proposed tentatively to place the 
Phoenicococcini within the diaspine assemblage. If the coccids 
are considered as a superfamily-a recent way of regarding them­
then the diaspines will have to be raised to family rank; and to 
maintain a proper balance in this scheme of classification, the new 
subfamily Phoenicoccoccinae within the family Diaspidae must be' 
erected to receive the tribe. 

The above-mentioned consideratiolls seemed to justify making a 
detailed study of the external anatomy of PhoenicococCU8 marlatti and 
its 11 ar,parent relatives, and figuring arId discussing those parts of 
some other coccids that appeared to throw light on their relationships 
to the Phoenicococcini. 

ILLUSTRATIONS 
Except in the case of PhoenicococC1l8 mar'latti j this study was mltde­

from dried specimens, all (including P, marlatti) prepared and 
mounted on slides, and for the most part in a rather flattened condi-· 
tion; also, in the preparation of most of the material it proved well 
nigh impossible to prevent a certab) amount of \\'Tinkling 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. It should be borne in mind that 
some variation in size, form, position, or occurrence almost always. 
e::...ists in a structure, especially in one newly appearing or in process 
of disappearing. Nevertheless, it is believed thai; the determination 
of the typical situation as regards the val'iotls parts was in the main 
approximately accomplished. As far as possible, all figures were 
draw'n 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 dra\\ings showing a 
complete half of the dorsal alld 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 occurring in struc­
tures, the reader is referred to the sections on comparative mor­
phology and classification. 

Within the limits of each figure all structures, except insignificnnt 
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 are 
figured rather incompletely in most instances and are left largely 
undiscussed, since they appear to be of the same general chnracter in 
all species and giv(' no cvidence of heing appreciably difl'crent from 
the cOl'l'esponcling PUTts treated in detail in another )Jnper.2 The 
designation and labeling of the pai'ts in the separate drawing of a 
section of the head skeleton (fig. 12, G) is according to the system 
used in this ot,her paper. 

For the type species, PhoenicococC118 ma1'latti and Palmaricoccu8 
attaleae, full figures, showing a complete half of the dorsal and ven­
tral surfaces, have been drawn of all post-embryonic stages except 
the prepllpa of the latter, and, for the type species of the remaining 
genera. of this group of apparent relatives of P. madatti, of at least 
the first stage and the second and adult femnle stages. It is believed 
that the dHlJ'act.er of t.he st.ruciures of thc stnges omitted can be 
lenrned from the text und from an cxumimlti()n of corresponding 
figured parts of other species. The drnwings for other eoeeids are 
limited largely to such parts as show comparisons of interest and 
possible significance between t,hese coccids and those of the Phoeni­
cococcini. 

The segmentation of the body is based on an interpretation by 
R. E. Snodgrass, of the Bureau of Entomology, who gave as his 
opinion, after examining the adult male of PhoenicococCU8 marlatti, 
that the spiracles are horne by the nnterior sections, a::ld the legs 
by the posterior sections, of the thoracic segments; u]so that the 
metathoracic legs are so situated as to have crowded out in this 
region the first· abdomilla.l segment. Frequently two 01' more sec­
tions of the thorax are apparently fused or only partially indicated 
b,v sutures. Only one metathoracic segment, is evfl1' indicated on 
the dorsum, and it appears to be a con tinuation of the anterior 
section of the metathorax oceuning 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 segment 
:3nds and the posterior section of the metathorn,x begins. For con­
venience only the lateral margin is taken as the dividing li11e between 
different segments of the dorsum and the venter. Thus, two pairs 
of setae occurring fairly close together along the margin, one ap­
parently just on the dorsal surfaee, the other just on the ventral 
surface, are considered as belonging to the segment or segments 
indicated by their locations. Difficulty is frequently encountered 
in determining the marginal line by whIch to separn.te the dorsum 
from the venter. 

, STICKNEY, F, S. TilE EXTERNAl. ANATOlIY O~ TilE PART,ATOIUA DATE SCALE, PARLATORJA BLANCHARD! 
TARG.·TOZZ., WITII STUDIES or TUE IH;AJ) SKELETON AND ASSOCIATED PAIITS. 111 preparution. 

http:separn.te
http:dHlJ'act.er
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In order to make the body omline symmetrical, marginal. struc­
tures, such as eyes, basal antennnl segments, and bulges ill 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 sclel'ites have been so drawn as to 
reveal their characteristics, though t}lese sclerites, except when 
invaginated, are considered to be alWu.ys 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 t'Lccorcling to certain groupings. While no certainty 
is implied that the labeling always conforms strictly to the facts con­
cerning homologies, it at lenst calls attention to the presence of the 
parts involved. 

ABBREVIATIONS AND SYMBOLS USED ON ILLUSTRATIONS 

a, b, c, d, e,j, 0, h, i, homologuus setae on 
posterior segment 

lab-9ab, first to ninth abdominal 
segments 

Saba, 9aba, eighth or ninth abdominal 
segment of adult male 

ai, apparent invagination 
al, alimentary tube 
ames, anterior section of mesothomx 
amet, anterior scction of metathorax 
an, antenna 
arp, anal-ring pore 
ars, anal-ring seta. 
as, anus 
av, anal vah-e 
3b, third bar 
ba, basal segment of antenna 
bb, basal bar 
bela3, boundary clear area of third 

instar 
bp, boundary of pocket 
bpl, base of salivary plunger 
bpen, base of penis 
brs, basal rostral seta 
brl, brush of tracheoles 
bs, basal scleri te 
bu, bulla 
bw, body wall 
bw3, hody wall of third instar 
bw4, body wall of fourth instar (adult 

female) 
ea, clear area 
cam, clear area of metathorax 
edp, caudodorsal pore 
eh, sclerotic area of head 
eha, channel 
ela, claw 
em, connecting membrane with de­

veloping subsequent instal' 
en, condyle 
co, coxa 
ep, caudal projection 
eTu, crumena (pouch to accommodate 

rostralis) 
cst, clear spot of trochanter (probably 

sensory) 
da, dark area, probably vestigial pores 
db, distal bar 

dba, dorsal band 
df, differentiated area 
dms, dorsomarginal seta 
drs, distorostral seta 
ds, distal sclerite 
dsp, dorsosubmarginal pore 
ee, eye 
eo, external opening 
eps, empty pore spot 
fe, femur 
fs, frontal seta 
gsh, genital sheath 
Its, head skeleton 
ina, invagination n,pparently of n,li­

mentary tube 
in9ab, mouth of invaginetion of ninth 

abdominal segment 
in!, intersegmental furca 
inT, invagination of rostrum, or rostral 

slit 
ins, invaginated seta 
it, inner thickening of seventh ab­

dominal segment 
la, line of apposition of dorsal and 

ventral surfaces 
ld, ledge of seventh abdominal segment 
Ie, leg 
lmes, lateromesal seta 
lp, larg<' pore 
ma, bnly margin 
map, marginal protuberance 
mav, mouth of anal valve 
me, mesal line 
mea, meatus 
mep, mesal pore 
mes, mesal seta 
meso, mesothorax 
meta, metathorax 
lmhs-4mhs, first to fourth mesal head 

setae 
?nlp, mesal limit of papillae 
mn, mandible 
mns, mfindiblilar sheath 
'fIlr, membranous firea through which 

rostralis of adult is forced 
mrs, mesal rostml seta 
ms, mesal sclerite 
1'1,~S, mesothoracic spiracle 
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mts, metathoracic spiracle smp, small pore 
mv, margin of anal yalye sp, spimcle 
mx, maxillae 8-sp, 8-shaped pore 
mxt, maxilb,ry tendvn spa, spirlJ.Cularia (spiracular sclerite) 
oe, esophagus SI'S, spinelike rostral seta 
as, outline of corresponding structure in ss, submarginal seta 

subsequent stage ssg, probably sensory spot of genital 
p, pore armature 
pa, papilla ssl, sensory spot of legs 
pen, penis sta, slightly thickened area 
pgl, pygiciinllobe t. trachea 
ph, pharynx ta, tnrsus 
phs, pharyngial sheath tc, tmcheal collar 
pl, plate or squa-mula tell, tracheal chamber 
plw, pharyngbl lateral wall te, teeth of seventh abdominal sC'glllent 
pmes, po:;terior section of lllmmthomx /oi, tibia 
pmet, posip.rior section of mctnthorax lm, trachcole maSH 
l)P, pore spot containing pore in, tendon 
PI', prothorax tl', trochanter 
psc, pleural sclerite t1'P, trilocular pore 
pt, partition tpl, tendon of snlivluy plunger 
pte, pharyngbl tendon va, '. "n,gina. 
qp, quinqllelocubr pore ('1111$, ventromarginal setn, 
r, ro~trllln 1111, vulva 
j'C, rectum X8, extra seta (above greatest nUlllber 
rap, adult rostralis puncture in any preceding instar) 
1'08, rostralis, or mouth-stylet<· tube X;1;, llU1.y be absent 
5s-11s, fifth to clevcntli h' mologou~ Dotli; _______________ " head setae lnternitl or 
sad, salivary eluct underneath 
sap, salivary pump parts

Fine 1111e8 ___________ _sat, salivary tendon Sclerotic 
Long dashes ________ _ sdc, salivary-duct chamber l'rob:tble loca­

se, seta tion of su­
1se-1488, first to fourteenth homologous ture 

antennal setae Long dashes and Ilots __ i\1esallimits of 
sep, seta (in part) papillae

Short {[asl1c8 ________ _sip, dorsal, slightly invnginated, simple Wcige 
pore Short dashes anel dots_ Depression

Stippling___________ _ slp, spinelikc process (prObably seta) l\Iembranous 

HOST PLANTS AND GEOGRAPHICAL DISTRIBUTION 
As far as is known, Phoenicococcus marlatti and each one of its uppar­

ent relu.tives is restricted to a 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 anothel' 
as occurring on "rottang", which probably refers to the genus Cala­
mw), the prevailing creeper palm of the locality in ,vhich this species 
was collected, but possibly to Daemonorol)s, or perhaps even to some 
other genus. 

PhoenicococCU8 madatti bas been taken from 3 species of PhoeniJ,:, 
Palma1'icoCC1t.'l pritchardiae from 2 species of Prit~hardi(!, ThlJsanococcns 
pandani from 3 and possibly 4 species of Pandanus, and Th1/sanococcus 
squ(bmulatus possibly Ironi 2 species of Oalamu,s. 'rhe ':records for 
the remaining 8 species ~ive no indication of other than single host 
sDccies for each. 
, The number of species 110W known are too few, and their host 

records too meager, to warrant any definite statements 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 t,he tropical and subtropical 
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regions of the worlel, and no record has been found of their occur­
rence elsewhere. Phoenicococcus mal'latti is found wherever date 
palms are commercially cultivated-in eastern Asia, North Africa, 
and the southwestern part of the "United States-eX0ept in a few 
isolated oases. Besides from the dute palm, Phoeni.l' dactylife1'(L L.; 
it has been taken fl'om P. canariensis (Hort.) and r. 1'eclinata Jacq. 
in southern Oalifornia, the location and history of these palms indi­
cating that the insect spl'ead to them from infested date paJms estab­
lished in the immediate vicinity. 'rhe following list gives the names 
of the 11 species associated with Phoenicococws mariatti, their host 
plants, and the gene?'al geographica,llocations where they were found: 

Palmarieoeelts, new genus 

attaleae, new speeies.-On Atlalea co/wne rdnrt., State of Colima, west coast of 
Mexico. 

pritelzardiae, new species.-On Prilehardia hardyi Rock, l'dolokai Island, 
Hawaii; on P. )'oekiana Becc., Punaluu, Oahu Island, Hawaii. 

nesiotes Laing.-On "nalm sp,", Lord Howe Island (between Australia and 
New Zealand); on "palm ", l\Iacheno, Hawaii. 

IIalimoeoeeus Cockerell 

lampas Cockerell.-0n "palm", X atul, South Africa. 

thebaieae Hall.-On doulll palm, JIY1)haene lhebaiea ;\Iart., Egypt. 

borassi Green.-On Palmyra palm, Borassus f/abelliJe;" L., Pcradeniya, Ceylon. 


Plalycoccus, new genus 

Iylocephalus new specieR -On "palm", Honolulu, Hawaii. 

ThysanococcllS, new genus 

chinensi.'!, new species.-On Calamus sp., Yenpillg, South China.. 
lwndani, new species.-OJ\ Pandanus sp. and P. teetorills Soland., in :)Oth cases 

from l}lIitenzorg, Javaj on P. ulili8 Bory and P. 1)enangensis Ridley, in both cases 
from Ringapore. 

81]1lamulatus, ne,,' species.-On Calam'1ls telradactlflu8 Hance, Canton Christian 
College, Kwnngtung, China; on "palm tree", Hong Kong, China. 

calami, new species.-On Calanms sp. and on "rottan!)" (creeper palm of the 
tropical forest), in both cases from Buitenzorg, Jan•. 

It is of interest to note that, of these 11 species, only Palmal'icoccus 
nesiotes can be said to !JUYB been taken from weli separatodlocalities. 
Considering the wide distribution of such a few related species, it is 
probable that many others will eventually come to light. That other 
species have not now been recorded seems to be due chiefly t.o their 
restricted host range. . 

COMPARATIVE MORPHOLOGY 

With 11 few exceptions the terms Hsed in cliseussing the external 
ulUltomy of the insects included in this bulletin aTe in common usage 
among coccicloJogists, 01' words of well-known men.ning have been ap­
plied in the belief that their implications, in the connections in which 
they arc employed, will be readily grasped. The few exceptions are 
II bulla", Ifspiraeularin.", "crumena", "rostrUJl1", and "rostralis". 
all taken from :'MacGillivray (12) 3 (but not all original with him) 
and used for thrir apparent advantage in expressing briefly and pre­
cisely the parts referred to. 

'Italic numbers in parentheses rofer to Lltcrnlllre Cited, p. 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 puparial 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 cl1se 
situated on the mesoventrn.l surface or the mesocephalic margin of 
-the head. The character of the spines can segregate satisfactorily 
.only one genus (PlatycoccU8) from all the others. 

FIRST STAGE 4 

WAX 

The wax produced is normally white in color and cottony or fila­
mentous in texture, though it may become mattet1. down when old or 
if the individual is in a closely confined space, and it may take on a 
ureamy or pale yellowish tinge. As observed in dried specimens, wax 
is absent or scare':} and is located typically around the body margin, 
or it may more or less cover the body. In Phoenicococcus and Pal­
mal'icocC1},s it tends to be more in evidence than in the other genera. 
It never assumes any distinct formations. In the living individuals 
of PhoenicococCU8 marlatti it is generally fluffy when the insect is not 
confined, but otherwise it tends to become sufficiently dense practi­
cally to conceal the body. 

SHAPE AND SIZE OF THE BODY 

In outline the body is usua.lly elongate elliptical. In cross section 
it is typically rather flat at first and mfty be noticeably so. Older 
specimens show a tendency tOWtLrcl a plane surface beneath and a 
very slight to a roundish convexity above, especially in the wholly 
pupal'ial 5 stages. 

The size of the body, based on the average specimen in each 
species, varies about as follows: Newly hatched, 0.22 mm long and 
0.12 mm wide, to 0.36 mm long and 0.20 rom wide; fully developed, 
-0.29 mill long and 0.20 mm wide, to 0.82 mm long and 0.39 mm wide. 
In fully developed individuals the females mayor may not be appre­
ciably larger than the males, the greatest difference in size occurring 
where the latter are wholly pupadal, but the females are never nor­
mally smaller tho.n the males. 1Ja1es wholly puparial may be but 
little In.l'ger than the newly hatched specimens, but the greatest dis­
parity in size between young and old i:'dividuals occurs in a partially 
pupllrial form. The size of the body may be of diagnostic value. 
For example, the widest range in size of young individuals occurs 
betwoen two species in one genus, and their difference in size remains 
sufficiently greut for it to be used satisfactorily in separating them. 
On the other hand, the body may be very nearly of the same size in 
species of different genera. 

j A structural differentiation of sex wns not observed in any species.
, Strictly spenklng, "pullarium" refers to 1\ larval skin within which the pupa de\·elops. It has, however, 

been used in II loose sense to include the skin of IIny instllr entirely enclosing subsequent instars. For lack 
'of n better term, it is so used in this bunetln. 
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BODY DERM 

In the term "body derm" l1re included segmentation, sclerotization,. 
and such sculpturing as papillae, spines, spicules, and other chl1racter­
istic dermal markings. The segmentation may be almost complete,a 
failing only on the ventral surface cephalad of the posterior section of 
the meso thorax, or it may be !iu'gely obscure except on the abdomen, 
where it is always at least partially in evidence. 

The body may be considered as membranous in the younger indi­
viduals, except that in Phoenicococcus l1nd Palmaricoccu8 certain scle­
rotic arel1S may be present in the vicinity of the head skeleton as well 
as cl1udad of the rostrum and on the posterior abdominal segment, 
or in addition the penultiml1te segment may be moderately sclerotic, 
this sclerotization frequently extending in a decreasing degree cephalad 
onto the next segment or two. There is a general sclerotization of 
the body as the instl1r matures, typically less marked on the venter 
than on the dorsum. Papillae and definitely recognized spines l1re 
absen'b, Spic.ules 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 merely a form of der­
mal thickening, and if numerous give a sclerotic appearance to the 
parts. They are always located away from the sutures and gren,tly 
help to determine segmentl1tion. 

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

PORES 

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

The tubular type possesses the following characteristics: A single 
external opening followed by a membranous tube, 1l1ways 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 difi'erentiated into two parts, the basal p.nd the distal 
bars; a contrally located partition which, from a lateral aspect, IllajT or 
may not be in evidence throl1gh a part of the bars or through the bars 
and partly or almost wholly through the membranous tube connecting 
them with the external opening, this partition if present, being always 
delicate through the tube, especially towar-d 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, a figure 8 is seen across the inner sUlface 
of its distal bar, even when the partition is not in evidence from a 
lateral aspect. This 8-shaped effect is apparently produced by the 
partition, and it would therefore seem 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 a collapsed 
condition or pressed out of shape and in. position for the inner surface 
of its distal bar to be adequately viewed, and generally also the pore 

• As considered in this bulletin, complete segmentation of the thorax requires ttl-, definition of its four 
sections on the ventral surfnce, nnd of both sections or tho mesothorax nnd a sir:.de section of the me tn­
thorax on the dorsal surfnce; comJllete segmentation of the ahdomen requires th& dellnition of seven of its 
segments (excluding the first) on the ventral surface, and of eight of its segments on the dorsal surfnce. 
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must be sufficiently stained. Under the right conditions its 8-shaped 
,character seems to be always present, though it may be nearly indis­
tinct, more frequently so in small and delicate pores. 

Tubular pores are scarce, from 1 to no more than 16 pairs being 
'typically present. They are always scattered and most numerous on 
'01' near the body margin. The development of the partitions through 
them is of diagnostic value, for example, in separating PhoenicococCU8 
and Palmaricoccus from 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 ,nth the spiracles only, a single pore alone, either 
,nth both pairs or ,nth the meso thoracic pair, but not with the meta­
thoracic pair only. Their siz~s and shapes vary appreciably, but, 
along ,nth the number of loculi, are liypical for the species. The 
number of loculi present appears to be of little importance, since both 
types occur within a. single genus as well as in different genera. 

SPIRACLES 

Both pairs of spiracles may open approximfttely on the surface, or 
the meso thoracic pair alone may open to the surface through an 
'invaginated tube. The character of the latter and the position of its 
external opening is of generic yaIue; its form, of specific value. The 
supporting spiracular sclerites, the spiraculariae, mayor may not be 
subequal in size and structure. The structural condition of the 
spiraculariae mfty be distinctive for the species, but apparently not 
for the genus. 

A differentiated spot in the body derm near the margin of ap­
parently the posterior section of the metathorax is frequently observa­
able, apparently always present in Phoenicococcus and Palmaricoccus. 
It is usually delicate and is termed here simply a "clear area." 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 a vestige of a spiracle on this segment. 

BODY SETAE 

In distribution the body setae conform to a rather definite pattern. 
When well represented, they occur in recognized positions throughout, 
distingui:;,hed as rows (the maximum number being five) on the 
thoracic and all abdominal segments except the posterior abdominal 
one. With flll appreciable 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 coniorm in size 
and form within limits depending upon their locations, the exception 
being a marginal row of comparatively large, rather spinelike setae in 
one species (fig. 37). Othen\~se they are all comparatively small, and 
some of them may 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 species, with always 1 or 2 pairs rather long; a single ventro­
mesal pair each on the posterior sections of the meso thorax and the 
metathorax occur either small or rather long, depending upon the 
species; and 2 pairs on the posterior abdominal segme~t always occur 
as the longest setae of the body. The number and SIze of the setae 
·are of diagnostic value in segregating some species and genera. 

I 
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ANTENNA 

The antenna is always either 6-segmented or of the annulated 
type, but both types do not occur in a single genus. If of the 6­
segmented type, the basal segment is either 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 01' the other size for 
all species in each genus. The apical segment of the 6-segmented 
type is always decidedly more elongate than, and 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 frequently is slenderer 
tlu-ough 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 little 
value in a specific one. 

The setae of the 6-segmented type are of both specific and generic 
value. Differences in their number on the basal segment can separate' 
Phoenicococcus and Palmaricoccus, on the one hand, from Halimo­
coccus and Platycoccus, and in turn can separate the last two genera 
from each other; whereas the number of setae on the apical segment 
&pparently can separate only Platycoccus from the other three genera 
mentioned. The form 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 type of antenna (fig. 52, A, B) the basal segments 
are not equally distinguishable, segments 2 to 4 being clearly defined 
but never segment 5; the annulationsin one species arefew{\l'innumber 
and less strongly marked than in the others; some slight variations 
occur in number, size, and location of the setae according to the 
species, and apparently, at least in size and location, according to 
the individual. The annulated part appears to embrace tho apical 
segment, and may also include Bome of the next segment. 

A small, usually raised and blunt but sometimes spinelike, struc-, 
ture occurs persistently on the distal margin of the second segment, 
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 inva,ginated structures are always present 
on the apical segment of the 6-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 occurs" 
characteristically in pairs, frequently appearing as evaginated setae. 
They are therefore considered in this stage as invaginated setae. 

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 had been subjected. But both types. 
possess two characteristically long apical setae; in the 6-segmented 
type, one being typically longer and more apical in position than the 
other. 

The presencein this smallgroup oftwosuch strikingly diiferenttypes 
of antennae suggests that the phenomenon is of on1y minor signifi­
cance. 

Ros'rRUM AND ROSTRALIS 

The beak, or rostrum, is a sub conical organ with a narrow central 
channel bordered by apparently three more or less connected sclerites. 
Three pairs of small rostral setae are usually in evidence, 1 pair being; 

I 
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either distinctly basal or apical and the other 2 pairs always apical 
in position. This distinction in position is of value in separating 
Phoenicococcus from the other genera. 

The mandibles and maxillae are closely joined 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, but prior to penetration of the host tissue the greater 
part of the rostralis is found -..vithin a membranolls and very elastic 
ponch, the crumena, which is suspended in the body ctl,\'ity between 
the head skeleton and the rostrum. At this time the apical parfi of 
the rostralis lies along the central channel of the rostrum, which 
appears to serve as fL guiding and supporting organ for the rostralis. 

The rostralis is rather dense, stiff, and smooth in texture, but has 
a certain degree of flexibility, as demonstrated by its various loops or 
bends within the body cavity. It is always longer than the body, and 
may be more than three times as long in young individuals, its length 
depending to a ccrtain extent upon the species but varying within 
limits in each. Within the cnmlena the rostralis has to double back, 
always producing a characteristic smalll'ounded or ovoid loop, which is 
usnally observed in the cephalic half of the body. An elongate caudal 
loop is also always formed by the rostl'9,lis and, in addition, 1 or 2 
loops, varying in form largely according to the species, may be present. 

LEGS 

The legs are sub0qual ill size and never decidedly stout, but some 
variation exists in the shape of the different segments, iL charncter 
apparently of more specific than generic significance. The tro­
chanter and femur, and also the tibia and tarsus, miLy be fused, but 
apparently if the first 2 parts are fused the other 2 always are. The 
set.ae on each leg are approximately alike in character, scarce, and 
may be absent on ~he femur and tibia.. The number of setae on the 

t coxa and their number and the size of one on or near the innermargin 
of the trochanter are characteristics of generic value. A minute 
seta, virtually on the thickened basal part of each coxa and 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, nearly always in evidence, is' a difl'el'entiated 
spot, sometimes practically flush with the surface and sometimes 
mildly raised, sufficiently so in 1 or 2 instances to resemble a short 
stout spine. This may be a pore or a sensory structure, but it is 
here designated as a "spinelike process." The segments of the legs 
are frequently twisted out of position and, as ,vith the antennal setae, 
an accurate representation of their positions in the dra'wings is not 
vouched for. 

ANAL SEGMENT 

The region cu.udtl,d of the seventh abdominal segment is apparently 
composed of a single segment, considered here as the anal 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 mayor may not have 1 



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

or 2 bulges on ouch side. These are illP,rely slight, rounded, undif­
ferentiated protuberances of the body derm, characteristic of all 
species of Phoenicococcus and Palmaricoccus, present in one species of 
Halimococcus, and absent in all other species. 

For the most part the setae of the anal segment can be homologized 
in all species, the anus and the two long caudal pairs of setae beingusod 
as orienting points. The anus may be distinct or almost indistinct, 
and is alwuys on or almost on the caudal margin. If distinct the 
anus may have u prominent anal ring or none at all. Anal-ring setae 
may ormay not be present, butone or more setae apparentlyhomologous 
with anal-ring setae are always in evidence. Thus the character of 
the anus and anal ring is seen to be variable witlnn a small group of 
insects. Yet these paTts may be of generic importance. 

PUPARIUM 

The female is always nonpupal'iul in tIns stuge. The mule is either 
nonpupariu.i, partially pupurial in the sense that the subsequent 
instal's [!,I'e entirely covered by the intact dorsal shell with the ventl'lll 
derm in u more or less ruptured condition, 01' wholly pupurial in the 
sense thu,t the subsequc:::lt instal's are enclosed witlrin a shell wlrich is 
ruptured only caudnlly, where u characteristic flup, wInch muy or 
may not remain n.ttached to the shell, is alwuys produced. Witlrin 
a single genus one species may be wholly puparial und another species 
not pupn,riul at all. Thus the puparial stute is not necessarily of 
generic, but may be of specific, importance. 1 

SECOND-STAGE FEMALE 

WAX 

In color, texture, and general quuntity the wux is similur to thut 
found in the first stuge of the sume species. 

SHAPE AND SIZE OF THE BODY 

In outline the body is elongate ellipticul, pyriform, or sub circular, 
with the posterior end more or less constricted und protruding. In 
cross section the body is nether ilut benen.th, with varying degrees of 
convexity above, ranging from. u very slight convexity, giving the 
appearance of u strikingly I:lat individual, to u pronounced dome­
shaped convexity, giving the appearance of a globular individual. 
From a luteral aspect (fig. 1) in puparial forms the hody is predom­
inantly flat beneath with vn.rying degrees of convexity anteriorly and 
above, within limits both for the individual and the species, bu t always 
,vith the posterior end drn.wn out into a projection. From a lateral 
aspect in the single nonpuparial form the cody is essentially as in its 
first stage bu t with a greater convexity above. 

The size of the body varieR with the individual and the species, I 
ranging, for fully developed specimens of particular species, typically 
from about 0.52 mm long and 0.35 nun wide, to 2.2 mm long and 
0.80 mm wide. Newly molted specimens muy be as small as 0.35 
mm long and 0.14 mm wide. '1'he general shape and size of the 
body are of little generic value except in the genus Pla,tycoccus. 

http:benen.th
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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 pro thorax and both sections 
of the mescthorax on the venter, to being virtually obscure, except 
fo.:.' the aDal valve and its usual definition in part ventromesally on 
the abdomen. 

The body may be practically membranous throughout in younger 
individuals, or membranous except for some sclerotization of the 

'posterior end. In fully developed individuals, if nonpuparial, the 
body remains in a membranous condition; if puparial, it becomes 
rather strongly sclerotic on the dorsum, and may become only lightly, 
and never more than moderately, sclerotic on the venter. 

an Kh 
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B 

.... 

FIG oRE l.-Female puparin oC species oC the Phoenicococcini, lnteral outlines (drawn to sume scnle): A, 
Palmaricoccu8 (i:!«ieae; B, P. pritchnrdiae; 0, P; nesiole,~' D, LInlimococClL,~ lampa8; E, If. thebaiwe; F, fl. 
borassi; G, '1'hysanococcus chinerlsis; H, '1'. pandani; I, '1'. squamuLatus; J, T. caLami; J{, Plntvcoccns t/llo· 
otphalu.. X 45. 

Papillae are present or absent, numerous or scarce, localized or 
scattered over one or both surfaces or along 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 papillae may be highly developed or apparently 
absent. Papillae are most pronounced in young individuals, becom­
ing increasingly obscure as sclerotization develops. 
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Definite spines are absent except on the dorsum of one species, where 
they assume a characteristic development. In all but 2 species of 
1 genus distinctly reticulated smfaces a1'e absent except on the anal 
valve, which mayor may not possess distinct markings; if so, the-se 
markings are usually reticulate. Spicules are frequently plen tUul 
ventromesally on the thorax caudad of the rostrum, and they may 
be present elsewhere on the ventral surface. 

'1'he derm of the body margin is either undifferentiated or the 
dorsal and ventral surfaces meet along a sharply defined line which 
IDay or may n0t possess a fringe apparently composed of minute 
specialized spicules or fine granulations. This fringe is of limited 
generic value, occurring, for example, in all the members of Thy­
sanococcus but in no other species. 

PORES 

Apparently only two fundamental pore types 111[1Y occur, the 
8-shaped tubular and the quinqueloeulal'-disk type. '1'he stl'uetuml 
conditions in both types are essentially as are found in the llrst 
stage, except that some pores of the 8-shaped tubular type aSi3wne a 
modified or "variating" form in one species only, distinguished from 
the ordinary kind as follows: 'Vith a single modemtely sclerotic 
bur having flaring sides which seem frequently to fold up 01' collapse, a 
moderately sclerotic tube connecting the bar with the single external 
opening, a delicate partition extending nearly through the connecting 
tube, and a short, stout sclerotic bulla. ~ 

Tubular pores may be apparently absent, sCltrce, moderate in num­
ber, or abundant, localized or scattered, comparatively large or small; 
if e.bscnt, quinquelocular pores are always present in fair numbers, 
for the most part loosely ~cattered about the meso thoracic spiracles. 
Quinquelocular pores are always present, associated either with the 
mesothoracie or with both pairs of spiracles, or with neither pair. 
If not associated with either pair, quinquelocular pores always occur 
in a row along the margin, but they may be present along the margin 
and also aSRociated with the mesothol'acic 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 
size11 and numbers are largely of specific value only. 

Tubular porcs are in general smaller, more delicate, and more 
numerous in Phoenicococcus, Palmm'icoccus, and Platycocc'us than in 
the first stages of the respective species of theRe genera.. Also the 
partitions are less in evidence through their membranous tubes in 
the first two above-mentioned genera. In Platycoccus and the other 2 
genera the development of the partition assumes similar importance 
in the 2 stages. Disk pores are normally 1I10re numerous, and may 
be considerably so in all species of the tribe except one, than in their 
respective first stages. 

SPIRACLES 

The meso thoracic spiracles lUtty open Itpproximately on the surface, 
in shallow depressions, in rather deep roundish pockets, or in elon­
gate granulate invaginations, the last two positions being of distinct 
generic value. The metathoracic spiracles are found in the first three 
positions. The spiraculariae are elongate or stout, distinct or indis­
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tinct in outline, subequal in size and structure or not, their appear­
ance being of some specific but of little generic value. Clear areas 
occurring laterad of the metathoracic legs in the first stage are 
apparently absent in this and all other stages. 

BODY SETAE 

The body setae 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 are most fully represented, from the remaining genera, 
,and in separating the remaining genera from each other. 

ANTENNA 

The antenna is always tubel"C'ulate. The number and character of 
its setae are of generic value in segregating rhoenicococC1lS and Pal­
}1wricoccus, and in turn Thlls({110COCCtl8, from the other geneI'll. 

ROSTRUM AND ROSTRALIS 

The rostrum 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 
invaginated, whereas in the nonpuparial form it is little invllginated, 
if at all. 

The rostrulis, as with all other structures, including the head 
skeleton, is ucve10ped anew in this stage, and makes the same sort of 
:movements preparatory to penetrating the tissue of the host as in 
the frrst stage. It ranges from being not quite twice as long to more 
than tlrree times as long as in the first stage of the same species. It 
varies within limits for both the individual and the species. The 
.development of all strllctures 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 mayor may not be present; if so, it constitutes the whole anal 
segment and is alwa,ys on the dorsal surface, with the anllS more or 
less removed from the caudal margin. If the anal valve is absent, the 
.anus is distinctly on the ventral suriace near the caudal margin of the 
body. The anal valve is always sharply defined and depressed below 
,the surrounding suriace. 

The details of the parts throu~h which it apparently operates in one 
species (fig. 13, B) may be consldered as representative for the tribe. 
An inner thickening on the Rurrolmding segment serves as a buttress 
against which the hinge, or cephalic part, of the valve impinges, with 
the hinge resting upon a l€'dge 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 Iaterocaudal 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 tub-.uar 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 mayor 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 
ana.l-ring setae are presflnt in the species having no anal valve, and 
tile ann1 ring is of distinct value in separating this species from all 
the others. 

PUPARIUM 

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

THIRD·STAGE FEMALE 

The structures 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 some· 
extent in being removed from the puparium, in which it fits rather' 
tightly. In some species this instal' separates from the puparium 
readily, in others with difficulty. This stage has not been indentified 
in the monotypic genera Phoenicococcus ftnd Platycoccus, which are 
nonpuparial and puparial, respectively, and is apparently lacking in 1 
species each from Palmaric(;cCU8 and Thysanococcus, but it is present. 
in all 3 species of Halimococcus. 

No other intermediate stages were observed in the femnle. 

ADULT FEMALE 

WAX 

Wax produced in the nonpuparial form is of the same character as 
that in the first-stage and in the second-stage female. 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. Tb~ apparent absence of wax in tbe puparial forms seems to. 
be due to their confinement in pupario .. 

SHAPE AND SIZE OF THE BODY 

In the nonpuparial form the body at first is normoJly moderately 
elliptical in outline and moderately convex above in cross section, 
becoming rounder in outline and slightly more convex above in cross 
section in older individuals. 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 a 
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 bo~y is appreciably lal'ger than tl.lat 
of the second-stage female; a typICal newly molted specimen bemg: 
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0.52 mm long and 0.35 mm wide, and, when fully developed, 1.3 mm 
long and 0.98 rom wide. Thus the growth is seen to have more than 
doubled, and a typical fully developed adult is about double the size 
of a fully developed second-stage female, which is approximately 
0.64 mm long and 0.42 mm wide. In the puparial forms the body is 
always smaller, bu\' it may be very little smaller or considerably 
smaller, than the puparium containing it. The measurements for 
the adults in the smallest and lar~est puparia, the dinlensions of 
which have already been given, were 0.48 mm 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 here in the s.une sense as in the 
first stage and in the second-stage female. Segmentation is always 
obscure on the dOl'sum except on the posterior abdominal segments, 
but is usually in evidence, at least in pUTt, on the venter caudad of the 
rostrum. 

The body is practically membranous at first except frequently 
for some sclerotization in the anal region, and it remains approxi­
mately this way in all puparial forms. In the nonpupal'ial form there 
is a great development of papillae, which cover all the ventromarginnl 
and submarginal surfaces, giving the body a rather sclerotic appear­
ance. But there is a definite sclerotization in the narrow sense of the 
word only when the instal' 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 pupanal forms papillae are little more thnn localized ltl'ound 
the spiracles nnd may be almost, if not entirely, nbsent here. Definite 
spines nre nbsent, but spicules mayor may not be numerous mesally 
on the ventral surfnce. The body margin is not indica, ted by any 
dermal markings; nor are there any other noticeable dermal markings 
than those already mentioned, except for frequent variously nppenr­
ing striations in the vicinity of the vulva. 

PORES 

Two types of pores only are present in the nonpuparinl form, the 
8-shaped tubular nnd the quinqudocular disk type. vVith one ex­
ception, only one type of pore, the 8-shaped tubulttr, is found in the 
pupurilll forms. This one exception hus quinqueloClllnl' pores on the 
sixth abdominal segment in nloctttion similar to tho t of tht' circllmgen­
ital pores occurring in typical dinspids. The 8-shnped pores nre appar­
ently ull of the ordina,ry kind in both pupnrinl and nonpupadul forms. 
Thus the variating kind occurring in the second-stage female of one 
species npparently reverts to type in this stage of this species. The 
8-shnped pores are smaller and more delicate than in the second-stage 
female, and the partition through the tubes may extend hnrdly more 
than through the bars in two species of Palmaricoccus. But in distri­
bntion the 8-shaped pores assume the same general significance as in 
the previously discussed stages in separating PhoenicococCU8 nnd Pal­
mariCOCC'1l8 from the other genera. In the remnining genem the 8­
shaped pores nre chnracteristically localized lnternd of the head skele­
ton or in the roidventral region, although a few muy occur on th& 
pygidium. 

18034-34-2 



18 TECHXICAL BU.uLETIN 404, U.S. DEPT. OF AGRICULTURE 

SPIRACLES 

In all cases the spiracles open practically on the surface. The 
spiraculariae mayor may not be subequal, but they always stand 
out clearly. 

BODY SETAE 

In structure the setae are approximately as in the second-stage 
female, except for a tendency to a 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 mayor may not be essentially as in the second-stage 
female of the same species j the chief differences are the absence of a 
prominent central sunken area and a membranous base, in its form 
and size, and in the development of its setae. 

ROSTRUM 

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

ANAL SEGM.ENT 

The anal segment embraces all of the apparently single segment 
caudad of the seventh abdominal one, as in earlier stages, but a 
sclerotization of its dorslLl surface may be extended to 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 nonpuplLrial 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 dQrsum. Its dorsal 
surface mayor may not. be partially or wholly sclerotic; when sclerotic 
it takes on the appearal1ce of a pygidium and is so considered here. 

Delicate processes, or squamulae, in general character closely 
resembling those of typical dlfispids, 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 mayor 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 neal' the center of the 
anal segment. 
present. 

An anal ring and anal-ring setae mayor may not be 

SECOND-STAGE MALE 

WAX 

Data on wax are available only for PhoenicocoCC1l8 lnarlatti. It is 
produced in somewhat larger quantity and laid down in denser fashion 
than in the female sta~es of tillS species, but is essentially of the same 
general texture and COLOI'. 
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SHAPE AND SIZE OF THE BODY 

TJ'.e body is predOlninantly elongate elliptir.al in outline, with the 
sidet. approaching the parallel condition in some cases. In cross 
section the body ranges from being noticeably flat on both surfiwes 
to being no more than moderately convex above. Instal's from 
round puparia for the most part assume a boc.y outline similar to the 
latter, and it is natural to suppose that in cross section they should do 
likewise; but this is not the ca!3e, apprrrently owing to the coUrrpse of 
the delicate dorsal derm in this stage during preparation ofthematel'ial. 

The size of the body varies rrppreciably, for both the individual and 
the species. The newly molted body may be of practically the same 
size as its first-stage one, 01' it may be considerllbly smaller, in both 
nonpuparial and puparirrl forms. In the nonpuparial forms some 

-growth takes place; in the puprrl'ial forms thel'e is little 01' no growth, 
except rrpparently in length in the instrrrs of two wholly puparial 
forms, in which the posterior end is observed to project somewhi'.i; 
through the valvular opening of the puparium. 

In the nonpuparirrl forms the runge in size of typicrrl newly molted 
speeimens is greatest between species in a single genus, being from 

;0.29 mm long and 0.17 rnm wide to 0.36 nun long and 0.20 mm wide. 
In tIl(' wholly pupfll'iol forms it is grerrtest between typieal speeimens 
of specie::; in difl'e.rent; genera, heing from 0.29 mm long and 0.09 mm 
,\ide to 0.40 mm long and 0.18 mm wide. In the partially pupal'iul 
forms the range is less, being typically from 0.44 mm long and 0.25 
mm wide to about 0.47 mm long and 0.22 mm wiele. In the no~­
pUpal'ifll forms the increrrse in growth of the individual is greate~ t 
within a single genus, being typically from 0.29 mm long and 0.17 
mm ,,,ide to 0.46 mill long nnd 0.21 nun wide. The size of the body 

:may be considered as of little generic imp0J'tance. 

BODY DERM 

The term "body derm" is used here iu the same sense as in pre­
viously discussed stnges. Segmentationl'rrnges from being practically 
-{',omplete, except on the venter cephnlad of the mesotilorucic spiracle~, 
-to being no mOl'e than a demrrl'ration 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 pupal'i!ll 
forms tlle posterior 3 or 4 abdominal segments are strongly sclerotic, 

.appearing us a single piece which is sharply defined and projects 

..from the puparium. As the instal' approaches maturity the scleroti­
zation increases in the nonpuparial forms, but it is not so heavy as 
frequently on the dorsum of the second-stage female. 

Papillae may be absent or scarce, or they may be abundant along 
_the body margin and submargin flnd around the spiracles. The 
extremes of papillae being absent 01' abundant occur 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. 'rhe partially pupurial f01'111s are apparently 
without definite papillae. The wholly pupal'ial forms mayor may not 
possess any; if so, they are nlways localized and comparatively 
insignificant. The presence 01' absence "f yapiJlae is of little generic 
.but may be of definite specific vnlue. 

http:elliptir.al
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Spines are absent, but spicules may be numerous ventromesally on 
the thorax and abdomen, or in contrast 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, irregu­
lar lines aJ e typically intermixed with a row of tubular pores along the 
ventromarginal and submarglnlll surfaces. The derm of the body 
margin is undifferentia.ted 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 
asynmletrical or undivided tubular, IL quinqueloeullLr-disk, a tri­
locullLr-disk, alid IL cfuadl'ilocular-disk type. The last two types are 
present only occasionlLlly, a pore of either type in one species replacing 
a quinquelocullLr pore normally assoeiated with each metathoraeic 
spiracle. The 8-shaped tubular and the quinqueloculnr and tri­
locular disk types are of the same general c1uu;acter, exclusive of 
certain variations in size ILnd shape, as corresponding types occurring 
in the first stage. The quadriloeular-disk type differs in essentials 
from tp.e other disk types only in flhe number of its loculi. The 
asymmetrical tubular tYIJe is characterized by having appm'ently a 
single sclerotic bar with no more than IL mild central depression, a 
distinct bulla issuing from the inner lateral margin of the bar, and a 
single membranous tube connecting the bar with the external opening. 

All pores, or the disk type only, may bf' absent from the body, or I 
either tubular type may be scarce OJ" abundant. Both tubular types, 
or either type alone, may occur in the same species. Tubular pores 
may be less or considerably more abundant than in the second-stage 
femILlc of the same species or even in all species of the same genus. 
In Phoenicococcus and Palmaricoccus the distribution and structural 
conditions (excluding size) of the tubular pores arc essentially of the 
same character as in the second-stage female of the same species. 
Thus, these genera can also be segregated from the other genera in 
this stage, as in the previously discussed stages, by the character of 
their tubular pores. "Yhen present the disk type of pore is nlways 
assoeinted with either pail', or with both pairs, of spiracles, and pores 
of this type arc no more nUl11<.'rOllS, or, mnch more frequently, dis­
tinetly less numerous thlln the spiraeular pores in the second-stage 
femILle of the same speeies. 

SPIRACLES 

Both pairs of spiraeles alwnys open approximately on the slll-face. 
The spiraeulariae are usually su\wqual and elongate, und mayor 
ma,y not be strongly sclerotic. 

BODY SETAE 

The comparison presented b('tween the body setae of the first 
stage and those of the second-stage f('mllle can be similarly applied 
betwcC'n the first stage Ilnd this stage. The body setae may be less: 
numerous, more numerous, or in about the same numbers in both 
sexes of the second stage of the samc spccies, even in the sume genus 
(Palmar-icoccus). ~ 
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ANTENNA 

The antenna is always tuberculate. It is segmented and prominent 
in the nonpllpari111 forms, but ;;; hardly more than a slightly thickened 
spot in all except one of the whollypuparial forms. In this one exception 
it mayor may not be a mere thickened spot, but it is never more than 
a simple rounded tubercle. In the pm·tinIly puparial forms the 
contrast between the development of the antenna in the two sexes of 
this stage is slight or in significnnt. The puparinl condition seems to 
exert a definite influence on the development of the antenna. 

ROSTRUM AND ROSTRALlS 

The 1'0strUl11 and rostral seti'.c fire similar to these parts in the first 
stnge nnci the seconrl-stnge j'l'l1luk of the snllle ;;1wc1es. The rostralis 
is always longer than the body, but mlly be very little longer 01' more 
than fiv3 times as long; the closest agreement Hnd the greatest disparity 
between the length of the rostra1is and that of the body OcCUr in 
two wholly puparial forms but in different ge}lN·a. The rostralis is 
11iways shorter than in the second-stage female of the same species, 
ranging from less than on8 fourth to more than one haH as long. It 
DUlY be moderately shorter thnn, but not one half as short or more 
than twice as long as, that of the first stage of the same species. ,Yher:. 
;), corresponding comparison is made of the. length of the l'ostl'nlis ill 
the second-stage male, the second-stage Je1l1a1e,~ and the ad1llt female 
of each species, a general tendency is revealed for the .l'ostl'alis to vilry 
in length prOl)Ol'tionately among these stages; bnt the rostralis of the 
first stage fits in less satisfaetol'ily with this proportionate variation 
in length. The length of the rostrali::; for allY stage appears to be of 
li.ttLe generic, but may be of defmite sllccific, value. 

LEGS 

V ('stigiallegs may be obscure or distinct, even to showing eyidenees 
of segmelltlltion and in the possession of setae. All three pairs of legs 
m'e not always equally dcveloped. 

ANAL SEGMENT 

The annl seglllcllt omb1'nccs n.ppnrently the single segment ~f\udad 
of the sc'"enth abdominal segment, as in l)re"iolls!y discussed stages. 
In Phoenicococcus there is n close rosemblance between the general 
('ha1'acter of t.he anal segmmt ill this stage an(l that in the ~.econd­
stage female. In all the other species tlH'l'e is a closor similurity 
between the anal segment in this stage and that of Plwenicococcu8 in 
this stage than there is between the {mal segmen t oJ ullyof thern in this 
stage und that of their respective second-stuge females, owing to the 
presence of un unal valve in all the seconcl-stngc. females. The 
pl'('senec 01' n.bsenec of all anall'ing and anal-ring seto.e ngre0s with the 
situ aLion in the first stage of the same species. 

THIRD-STAGE MALE 

There is no reason to believe that the thh'd-stagc 111111e is ever 
absent, although specimens of some spceies were missing in the 
writer's material. AJl specimens availnble indicate thILt the body is 
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moderately elliptical in outline and, in g('neral, with eyenly rounded 
anteJior and posterior ends. In cross section it is moderately conyex 
above. The body is slightly smaller than that of the fully deyeloped 
second-stage male of the same species. The distribution of body 
setae is apparently homologous with that in th(' previously discussed 
stages. 

The anal segment. embraces the entire apparently single segment 
caudad of the seventh abdominal one, as it does in the J)I'eyiollsly 
discussed stages. On the meson of the ventral surface of the anal 
segment is a sclerotic nl'('a with Illi inwardly projecting piece (fig. 7), 
which apparently, from th(' '.\"ay th(' caudul segnwut of the developing 
subsequent instal' is fold('d aJ'oundlt, is the connection in this r('gion 
between this instal' anel the Subs('qllent insttlr. The incT('ased body 
length of the fOl1rth insbll' 11H1kes something like this necessary. 
For a similar reason the two basal s('gments of each appendage of 
the fomth instal' are deyeloped lUore or less outside these parts of 
the third instal', in a telescoped fashion. Othm' sLructurnl matters 
dealing with the third-stage male are discussed ill the section on 
clnssifica tion. 

FOURTH-STAGE MALE 

The body differs in shllpe from thn.t of the preceding instal' in being 
slightly longer and narrower in outlin(', possibly somewhat £latter 
above in cross section, and iii having a chal'ilcteristic caudal projection. 
In segmentation, srierotiZlltioll, tll1d number and distribution of setuO' 
the body proper is essentinlly us in the preceding stage of the same 
species, except that the ('fULdnl projection is clearly defined as a sepa­
Tate segment, with nn in terwuing segment between it and l.he seventh 
abdominal one. The caudal projection then apparen tly constitutes 
the ninth abdominal one and bears the anus. If this is so, the anal 
segmen t in previous stngrs is actually composed of at least the eighth 
and nill th abdominal segmen ts. The determination of the particular 
segment to which the setne of the composite annl segment belong is 
believed possible from their location in relntion to each uther and to­
the anus, and from the usually ltll'ger size of one in a pail' on ench side­
along tll(' yentrocaudnl margin of all the l11ale stages up to and 
including this stnge. 

The increased length of the hody and its appendages in the adult 
male makes it necessnry for some parts to develop apparently out­
side the corresponding parts in the fourth instlu'. This crowding out 
is most noticeable at the posterior end wher(' the long caudal pro­
jection of the adult male extends to the sixth abdominal segment, or 
beyond, in the fourth instnl' (figs. 8 ltnd In), pulling with it the eighth 
abdominal segmen t of th" ad ult, whieb is folded back oyer the seg­
ment or segments immediately c('phalad of the In.tter. The base of 
the caudal projection of the ad til t lI1a,y also be hen t over. For it 

further discussion of the structural parts of the Jourth-stnge male· 
the reader is refcrred to the s('ct-ion 011 clnssiIicat.ion. 

ADULT MALE 
SHAPE AND SIZE OF THE BODY 

The shape of the body is predominantly elongl1te elliptical. In 
some forms the sides approllch the parallel condition; in others Il 

mild bulging of the thol'llcic segments in particular is noticeable along 
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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, ~he range 
in the available material, both for the individual and for the species, 
being approximately from 0.37 nUll long and 0.12 mm wide, to 0.59 
mm long and 0.19 mm wide, measlU"ing in all cases to the til) of the 
posterior projection. 

BODY DERM 

The term "body derm" is given the same significance here as 
previ0usly. Segmentation ranges from being complete to more or 
less obsclU"e over the greater part of the ventral surface; also the 
anterior section of the meso thorax on the dorsum mlly not be defined. 
The body is membrnnous except for some sclerotization of the pos­
terior end. PapilllLe and flpines 11re a.bsent, spicules insignificant or 
practically absent. The body margin lacks configurations and is 
not well defined. 

WINGS AND THORACIC WING FRAMEWORK 

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

SPIRACLES 

The spiracles open approximately on the surface. The spiracu­
lariae are prominent and inclined to be stout and appreciably sclerotic. 

BODY SETAE 

In number and distribution the setae arc essentially as in the two 
preceding instal'S 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 cnd than the corresponding ones in the two preceding 
instal'S. 

ANTENNA 

The antenna occurs cllfLracteristically with two stout basal segments 
and a distal club. The club varies considerably in form and in the 
number of its segments for each species, ranging from being noticeably 
stout to rather slender, and hn,ving from 3 to 8 segments. The setae 
on the club vary greatly in form, size, and number among the various 
species, but arc relatively stable in these characteristics for the 
individuals. 

The character of the antenna may be of some generic value, but 
more frequently it is of specific 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 distinctiye for anyone 
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 
structures can be recognized but are in a decidedly yestigiul condition. 
It is in this species that vestigial wings occur. 

LEGS 

Thp. legs are well developed and in general of stouter proportions 
than ill the fU'st stage; also the metathoracic pair are typically stouter 
than the others. The number and character of the leg setae vary 
greatly and may be of both specific and generic value. Pronounced 
sensory areas on the legs are present in PhoenicococCU8 and are of value 
in separating this genus from all the others. 

ANAL SEGMENT 

The anal segment embraces the llint:n, 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 "genital 
sheath," and appears to be of hut little generic or specific importance. 
The anus varies in prorninenee and location, but these features seem 
to be of no generic nnd of little specific value. The number of setae 
on the anal segment is not distinctive for anyone genus, but seems 
to be of us~ in separating IIalimococcu8 and PlatycoccU8 from the other 
genera. 

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 coccid 
species. 

Absen~ in all stages.-Characteristic secretionary formations or resinous se­
cretions, gall formations, cerarii, dorsal ostioles, ,"entral cirntriceR, brachial pl:J.tes, 
dorsal spines, cribriform plates, more or less sessile unilocular pores, bilocular­
disk pores, multilocular pores with more than five openings, clearly distinguished 
partitions entirely through tubes of tubular pores including external openings (the 
latter appearing 8-shaped) or a separation of tubes of tubulnr pores into two parts, 
sclerotic arens near inner end of a tubular pore separated by a membranous area, 
inner ends of any pores with a characteristic and apparently normal twisted 8­
shaped euect, 8-shaped pores noninvaginated or so slightly as to be as broad as the 
invuginations are deep, anal-ring pores, any other than tubular pores on the two 
posterior ubdominal segments, nbdominlti spiracles, distinct setaceous areas, 
genemlly distributed spiniferous areus (a spiny area present, localized on dorsal 
surface of seeond-stnge female in one species), a s':!gmented bellk or rostrum, !tIl 
invaginated anus, anal cleft, anal plates, Illlal lobes, anal tubercles (undifferen­
tiated caudal hulges of body dcrm present in first stage of some species), pygidial 
lobes, abdomen with clearly emarginatcd caudill end. 

Absent in all stages eXCe7)t adultfemale.-Pygidium, pygidial plates or squamulae, 
pores on anal segment appreciably projecting beyond body lllargin (last two 
eharacteristi(,s present in adult female of Ol1e species ollly). 

Absent in all stages exce7)t second-stage 'lnale.-Any other than these three pore 
types-a tubular type with 8-shaped effect at inner end of pore, a trilocular type, 
and a quinqnelocular type. 

Absent in adult male.':"'-AllY other than n. single smooth rapierlike posterior pro­
jection, thoracic wing framework and well-developed wings, compound eyes or 
more than two pairs of simple eyes, ocelli. 

I 
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In first stage setal shafts not forked or with serrated margins or lateral pI'ojec­
tions, with two pairs of characteristically long, closcly tlssociated caudal setae,' 
much longcr than any other body setae and with inner pair considerably the 
longer, but only moderately larger at base than the outer pair, antenna with six 
segments only, or of the annulated type possessing either 13 or 14 setae, anus 
distinctly on ventral surface or on, or practically Oll, caudal margin. In second 
and adult fmuale stnges eyes and legs ub~~nt, antenna tuberculate, possessing no 
more than a I-segmented sclerotic piece and an insignificant membranous bnse, 
rostrum well developed. In adult female having anus on dorsal surface, with no 
more than six pairs of tubular pores altogether on the tbree posterior abdominal 
segments, or on pygidiulll if present. In second-stage male eyes npparently 
absent, antenna no more than tuberculatc, legs quite vestigial or absent. 

This rather long list of items gives in detail the limitations of the 
tribe, but its members can be segregated from all other coccids by the 
following characteristics: Absent in all stages, abdominal spiracles, 
cerarii, dorsal ostioles, more or less sessile 8-shaped pores, tubular 
pores with their external openings double or 8-shaped, multilocular 
pores with more thu,n five openings, u,nal-ring pores, u,nu,l cleft, anal 
plates, anal lobes, pygiclial lobes; the absence of a pygidium in all 
stu,f"OS except the u,dult female; absent in u,dult male, compound 
eyes, thoracic wing framework; except in second-stage male, the 
presence of the u,symmetrical type of tubular pore; present in first 
stage, anus on ventrnl surfaco or on, or practically on, caudal margin 
of body only, two closely associf1ted pairs, no more u,nd no loss, of 
comparatively long cu,udal setae, the inner pair alWu,ys being distinctly 
longer than the outer pair. 

The grouping of the members of the Phoenicococcini as given here 
is only a tentative arrangement. For pra.ctical plll'poses they can be 
sepa,rated satisfactorily into several genera, but when data on addi­
tional material are available this classificu,tion may not hold. Also 
the writer lacks an adequate understanding of the significance to be 
attached to practically all the characteristics exhibited by these in­
sects, and hence those. used in segregating the respective stnges of 
the various species. After all, there l1re only 12 species involved, 
peculiar in that they evidently do not fall within any established 
group or have any definitely. recognized affmities. Until an ade­
quate study of snfI:icient matrl'lal in the group has been made, and 
probably also until more is known concerning the true significance 
of compnrable strllcturn.l features in other coccids, no sound classifi­
cation of them is possible, nor is a statement justified as to the 
phylogenetic mnking of the genera or the species within tllC genera. 

rrhe 12 species pla.ced in the tribe Phoenicococcini are segregated 
into 5 genera, 3 of which are newly established hen'. The more 
important reasons for this segregation follow. 

PhoenicocoCCU,8 Oockerell, as 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 anel the position of the anus in 
relation to other parts of the body in this stage and in the adult 
femal(> is strikingly di(Yerent from that in the corresponding stages oft 
the other species. 

The three sproies assigneel to PalmaricocCu,8, new genus, can be 
distinguished from the remaining eight sl)('cies in that all 8-shaped 
tubular pores have partitions almost through their membranous 
tubes; the egg has only a single spine; the first sta~e has a larger num­
ber of setae on the abdomen, the first two untennnl. segments, and each 
trochanter, and has a prominent anal ring; the second-stage female , 
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has more setae on the head, abdomen, and antenna; the adult female 

. has the 8-shaped tubular pores scattered over at least the ventral 

surface of the body, and the antenna also has a 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 flat, and 
the ~ubular pores are compu.ratively numerous along the body margin, 
partIcularly laterad of the head skeleton. 

The three species assigned to Halimocvccus Cockerell Cfin be dis­
tinguished from the four remaining species of the tribe in that the 
first stage has the external openings of the tubular pores approxi­
mately flush with the surface, the mesothoracic spiracles are within 
small invaginations which open to the surfacp ~way from the body 
margin, and it has the 6-segmented type of !llnenna; the second­
stage female lacks a fringe around the body margin, has few tubular 
pores, not enough to form a long row, has five or more times the num­
ber of quinquelocular pores associated with the mesothoracie spiracles, 
which open into roundish pockets, find the antenna has two minute 
setae only. 

The four sp'3cies 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 meso thoracic spiracles within prominent granulate 
invag:inations which open to the exterior approximately on the body 
margm, and the annulated type of antenna; the secbnd-stage female 
has the body margin more or less fringed, the mesothoracic spiracles 
whhin elongate granulate invaginations, and the antenna always with 
one or two rather prominent fleshy setae, but no more. 

Of the 11 species included bere as relatives of the dote palm scale 
(Phoenicococcus marlatti) , 4 hANe been previously desc.ribed find 
7 are recorded as new. As far as is Imo'wl1, no synonyms hONe 
occurred in the literature for any of the previously described species 
except P. mariatti, which has appeared under the names Sphaer'ococcus 
draperi (4, p.12,- 14, p. 70) and S. marlatti (3, p. 11; 7, pp. 14-15,- 8, p. 
37,- 9, p. 34,- 11, p. 248,- 14, p. 104,- 16, p. 221). Morrison (13, p. 671) 
has stated that this species "has no close relatiC'nsbip whatever with 
Sphaerococcus", and after on examination of some Sphael'ococCus 
material, the writer also vouches for the fact that P. marlatti does 
not belong there. 

Subfamily PHOENICOCOCCINAE, new subfamily 

This subfamily is created for tbe reception of the single tribe 
Phoenicococcini, new tribe, which in turn is created for the reception 
of the five genera with which this bulletin is particularly concerned. 
The chil.racterization of the tribe as given belo'w will, for the present, 
serve for the subfamily as well. I 

Tribe PHOENICOCOCCINI, new tribe 

TRIBAL CHARACTERISTICS 

EGG 

Derm membranous, vcry dclicate; no recognizable structures present except 

1 or 2 single spines or a singlc group of 3 to 12 spines, all mesally situated on or 

near the cephalic margin; all spines distinctly sclerotic; the single spines rela­
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tively broad and short, almost tuberculate in form but always acutely pointed; 

. spines in the group more characteristically spinelike in form, comparatively 

stout, and varying in size, position, and degree of crowding in each group, not 

·only for the species, but mostly in a lesser degree for the individual as well; body 

·derm around bases of single spines not sclerotic, but that around the bases of 
·groups moderately sclerotic, and the sclerotization somewhat changeable in 
outline. 

FIRST STAGE 

Wax frequently little or not at all in evidence, or may entirely cover body, 
especially in nonpuparial forms; filamentous or matted in appearance and whitish 
in color. Body elongate ellipitical, with or without bulges along caudal margin; 
in cross section younger specimens more or less flat, but in older ones mayor may 
not be distinctly roundish; its segmentation may be nearly complete or only 
partially indicatcd, if the latter, mostly so on abdominal segments; may be 
membranous throughout or posterior abdominal segmen·ts, especially the caudal 
or penultimate segment or both, may be sclerotic, and there may also be some 
sclerotization around head skeleton and rostrum; mayor may not be firm in 
contour and margins more or less serrate in apper-ranee. Only three types of 
pores normally present, an ordinary 8-shaped tubular, a trilocular-disk, and a 
quinquelocular-disk type; 8-shaped tubular type and either the trilocular or 
quinquelocular disk types always present, but )Jot all three types in same species. 
Tubular pores situated on body marginally, submarginally, or dorsomesally, 
never decidedly ventromesally, much more often occurring on or near margin, 
with no more than 2 pairs to 1 segment, and ranging in number from 1 to about 
16 pairs; may be small or large, slender or stout, delicate or pronounced in appear­
ance, and vary distinctly in size for Imy One species; in such a case smaller pores 
more frequently submarginal or mesal in position, larger ones more marginally 
situated. For anyone species all trilocular or quinrwelocular pores closely associ­
ated with mesothoracic spiracles alone or with both pairs of spiracles, but not with 
metathoracic spiracles alone; no more than 1 such pore associated with anyone 
spiracle; mayor may not be comparatively large.. mayor may not have indented 
margins, mayor may not be inv...ginated. The mesothoraeic, but not the meta­
thoracic, spiracles mayor may not be invaginated; spiraculariae elongate or 
stout, strongly sclerotic or only moderately so, subequal or not. A clear area 
laterad of each metathoracic coxa mayor may not be in evidence. The majorit)T 
of body setae usually short, insignificant in appearance, and distributed in gen­
eral over all segments, mostly in recognized positions with the larger number in 
rows on or near the body margin; from 1 to 4 pairs on ventral surface of head 
always larger and longer than the other head setae, 1 ventromesal pair each on 
mesothorax and metathorax mayor mo,y not be comparatively prominent, a row 
entirely around body mo,rgin noticeably long and spinelike may be present, 
2 pairs on or near co,udoventralmo,rgin of anal segment, lIluch longer and usually 
much larger than any other body setae, alway:, present, with the more mesal pair 
almost or quit,e half the length of body or more, and the outer pair from about 
'one fifth to three fourths the length of the mesal pair; typieall)T from 9 to 12 pairs 
on head, 3 to 4 pairs on prothorax, 4 to 7 pairs Oll mesothorax, 3 to 8 pairs on 
Il1etathomx, none to 5 pairs each on first to seventh abdominal segments, inclu­
sive, and 5 to 7 pairs all posterior abdominal segment; in all, 33 to 69 pairs present. 
Antenno, either of the 6-segmented or of the annulated type; if the former, the 
haso,l segment lIlay or may not be twice as broad as any other, and distal segment 
considerably longer and may be more than twice the length of any other segment; 
basal segment of 6-segmented type, with from 2 to 4 slender setae, second seg­
ment, none, 1, or 2 slender setae; third, none to 4, 1 of which may be fleshy; 
fourth, none or 1 fleshy seta; fifth, 2 ,)£ 3 slender setae and 1 fleshy seta; and 
'Sixth segment, 2 to 4 slender setae, 2 of which are always apical in position and 
noticeably long, and 5 fleshy setae; if of the annulate'l type, from 2 to 4 basal 
segments more or less delimited, and with either 13 or 14 setae scattered O\'er the 
antenna; distal margin of second segment of both types with a more or less spine­
like process, or possibly a pore, almost alwlI.ys in evidence, o,nd sixth segment, or 
annulatcd part, as the case may be, always with a pair of minute structures, 
apparently invaginated setae. If this stage is nonpuparial, rostrum nco invagi­
nated; if wholly puparial, rostrum appreciably invaginated, producing an apparent 
opening quite noticeable when rostrum is withdrawn during molting; rostrum 
with apparently none or 1 to 3 distinct pairs of setae, 2 of which are always distad 
in position; rostralis always with 1 characteristic small cephalic loop and 1 to 3 
other loops of vallous sizes, slmpes, and positions, when uncoiled within body. 
'Legs may be slender or rather stont; trochanter and femnr, also tibia and tarsus, 

http:alwlI.ys
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may be fused; fleshy leg setae absent; typically from 3 to 6 and either 2 or 3 setae on 
coxa and trochanter, respectively, 1 seta on each of these segments being always­
minute and situated near basal articulation of segment, none to 3 setae on femur, 
none or 1 on tibia, if present always on inner margin, 3 on tarsus, 1 being on inner 
margin and the other 2 on outer distal margin, besides a more or less spineIi!':e 
process nearly always in evidence on outer margin of tarsus, and 1 pair of setae 
on inner margin of basal part of claw. Anus always approximatel>" on caudal 
margin; anal ring and anal-ring setae mayor may not he present. ::'IIale instar 
nonpuparial, partia1ly puparial, or wholly puparial. 

SECOND-STAGE FEMALE 

Characteristics of wax: essentially as in first stage of same svecies. Body 
outline either moderately or elongate clliptical, pyriform, or subcircular with 
posterior end constricted; in cross scction younger specimens modcrately conyex 
above or markedlv flat; if nonpuparial, changes comparatively little in shape;
if puparial, becomes much more convex above and may become almost globular 
in appearance over its greater part or may remain decidedly flat; general outline 
continued evenly around both ends, or either anterior or posterior end projecting, 
but without bulges along caudal margin; itR segmentation may range from being 
nearly complete for all segments to being practically obscure throughout, except 
for anal segment; younger specimens membranous throughout or posterior end 
may be moderately or strongly sclerotic; if nonpuparial, it remains membran­
ous throughout; if puparial, it becomes sclerotic on dorsum but remains mem­
branous, or at least no more than moderately sclerotic, on venter; body margin 
rounded and well defined or not, or lllay appear as a sharply delimited line 
either simple in character or fringed \, (th what appear to be fine ::;picules or 
granulations; papillae present or absent, if present, may be insignificant or 
prominent in appearance, scarce or abundant, localized or generally distributed, 
typicaUy more 11umerous marginally and submarginally. Only two fundamental 
pore types present, the a-shaped tubular, either ordinary or variating in struc­
ture, and the quinquelocular-disk type; both types present, or apparently the 
quinquelocular typc alone, in a single instal'. 'l'ubular pores may be of the ordi­
11ary kind only, as in the first sta~e, or both the vn.riating kind and the ordinary 
kind may be present; tubular pores may be scarce, moderate in numbcr, or 
abundant, ranging in number from 1 or 2 to about 800. Quinquelocular percs 
may be associated with both pairs of spiracles or with mesothoracic, but not 
with metathoracic spiracles alone; they may OJ' IlIay not be invaginated, if so, 
apparently always open on body surface; when )lresent, from 1 or 2 to nearly 
60 associated with each of 4 spiracles. Quinquelocular pores may occur singly 
or in about 6 to 17 groups, each with from 1 to 5 pores, in a marginal or sub­
marginal row extending almost around body margin; nonim Hginated; whell 
present, typically from II) to 31 pores 011 eacll side. Both pl\irs of spiracles may 
be situated on surface or in shallow depressions or deep pockets, or the meso­
thoracic, but not the metathoracic, pair alonc llllty be in shallow depressions 
or in distinct pockets or in elongate invaginations from body margins; when ill 
deep pockets, accompanied by quinqueloclllar pores of at least two distinct 
sizes, the larger ones opening on surface, the smaller ones situated well within 
the pockets; spiraculariac elongatc or stout, prominent or obscure, subequal 
or not. The distribution of body setae is of the same general charactcr as, bllt 
they vary much lcss in size and consirleral)ly more in number than, in first /ltage, 
ranging in number typically as folloll"s: Head, uone to 14 pairs; prothora)(, 
none to 7 pairs; mesothorl1)(, 1 to 10 pairs; metathorax, 2 to I) pairs; first 
abdominal segment, none to 3 pai.rs; second to seventh abdomi.nal segments, 
inclusive, none to 7 pairs each; anal segment, 3 to 7 pairs; in all, 8 to 77 pairs 
present. Antenna with or without membranous base; sclerotic part may be 
rounded or irregularly fashioned, and mayor may not have a central sunken area; 
always with at leash two small invaginated setae, and may possess from Ilone to 
as many as five fleshy setae of varying lengths. If this instal' is nonpuparial, 
rostrum not invaginated; ifpuparial, rost.rum appreciably ilwap;inated, pro­
ducing an aPl)urent opening into IlOdy cavity that l)ccOlllcS It distillct slit wll('tl, 
on molting, rostrum is withdrawn entirely within !Jody; rostral setue of same 
general character as in first stage of same species; rOlStralis always with a charac­
teristic small cephalic loop and three additional loops of varying forms, when 
uncoiled within body; if body derm is membranous on venter, rostralis of adult 
is forced through undifferentiated tisslle in varying locations lIear caudal end 
of rost.ral slit; if body.derm ill sclerotic on venter, rostralis of adult is forced 
through eit.her one of a pair of membranous areas on each siele of rostral slit, or 
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through a single mesal membranous area caudad of rostrum. Anal valve present 
<II' absent; if absent, this instal' not puparial and anus distinctly 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, its covering tissue frequently appears reticulated or imbricated; only 
rarely with pores, these tubular, with no more than two pairs present, minute 
<lr almost obscure and situated along caudal margin; anus may be fairly large 
or minute; anal ring and anal-ring setae mayor may not be prescnt. 

TIrIRD-STAOE FEMALE 

Not observed in nonpuparial form. Ma~' or may not be present in puparial 
forms; if so, body with comparatively few recognizable structures. '''hen 
present, body fits snugly "'ithin pupariulll. Body derm may be delicate or firm 
and distinct; without recognizable papillae, pores, setae, 11l1tennae, head skeleton, 
rostrum, or any other structures occurring in preceding stages, except the two 
pairs of spiracles which apparently arc always well developed. l\·Ianr thin 
roundish spots may be present in body derm, evidently to accolllmodate tubular 
pores of ])Ieceding instar; each either empty or with a pore, in material removed 
from a puparium. Hclerotic tubercles may be present 011 body dCI'm, varying 
in number and size for lJoth illdi\'idual and species. On deYelopment of adult, 
head skeleton and rostrum of pupariulIl simply drop down or swing around into 
~n inyertcd position. 

ADUI1l' FE~!ALFl 

'Vhcn obscryed, texturc, color, and quautity of waxy mattcr csscntially as in 
second-stage fcmale of same species. Body either moderatcly or elongate 
.elliptical or pyriform, with anterior or posterior end either projccting or not, but 
with no distinct bulges along caudal margin; shape of nonpuparial form at 
first similar to that of sccond-stagc female, but in older spccimens ronndcr in 
{)utlinc and more COnycx abo\'c in cross scction; shape of partially and wholly 
puparial forms, in both younger and oldcr specimcns, similar to that of sccond­
stage fcmale of sallle spccies; segmcntation obscure, cxccpt occasionally on 
yentral surface of thorax caudad of rostrum ane! of abdomen and on dorsum of 
posterior cnd of partially and wholly puparial forms; young individuals may be 
lightly sclerotic throughout and older ones heavily sclerotic on dorsum, or both 
young and old individuals may hc practically membranous throughout, or mem­
branous except for sclcrotization of posterior end; body margin rounded and 
indistinctly defined, nevcr with a fringc; papillac prcscnt or abscnt, if species 
nonpuparial in female, more or less denscly covcring marginal rcgions and 
prominent, if puparial, scarce and localized and not so promincnt. Only two pore 
types prescnt, the ordinary a-shaped tubular and the quinquelocular-disk type; 
both types may be present, or onl." the tubular one, but not the quinquelocular 
type alonc; tubular pores scarce, moderate in number or numerous, scattered 
over venter or over both surfaces or localizcd on "Vcntcr largely along margin and 
submargin, or largely in a pair of indistinctly dcfincd clusters situated mcsally 
<In thorax only or on both thorax and abdomen; anal segment mayor may not 
possess up to about six small pairs; in all, typically from 8 to 360 tubular pores 
present; if species is nonpuparial in female, quinquclocular porcs always asso­
ciated with both mesothoracic and metathoracie spiracles, typically to the 
number of 6 to 30 and 1 to 15, rcspectively, with cach pair, and prcsent nowhere 
elsc; if puparial in femalc, no quinCjnclocular porcs associated with either pair 
of spiraclcs, but rarely in an irregular band having typically from 20 to 26 pores, 
011 sixth abdominal segment. Both pairs of spiraclcs open approximately on 
surface; spiraculariac elongate or stout, clearly sclerotic, and mayor may not 
be subequal. Distribution and sizc of body setae of same gencral character and 
tlsually as numerous as, and may be distinctly more so than, in second-stage 
female; typically from none to 20 pairs on head, 4 to '10 pairs on thorax, and 11 
to 50 pairs on abdomcni ill all, 17 to 110 pairs prescllt. Antenna with or without 
a prominent ccntral sunkcn area and rl1embranolls base; with from 1 to 5 fleshy 
setae and a small pair of partially or wholly invaginatcd seiae, or with a pair of 
partially invaginatcd setae only. Rostrllm, rostral setae, and rostralis of same 
general character (not considering fiize) as in second-stage female of samc specics, 
A pygidium Illay or IIlay not bc present; if absent, anus m:w be distinctly on 
dorsal or distiilctly on yenLral surface; pyp:idial arca api)arcntJy may be 
restricted to anal segment or extend ccphalad onto seventh, and even sixth, 
abdominal segment; anal segment witlt from 2 to 6 pairs of tubular porcs, 
always locnted along cnudal margin, and with from 2 to 6 pairs of setae of vnrying 
sizes and positions; pygidinl plates or squnmulae, in the sense of delicate processes 
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projecting from the caudal margin, rarely present; no such platcs or squamulae 
anywhere else on body; anus may bc minute or comparatively large; anal ring 
and anal-ring sdae mayor may not be in evidence. 

SECOND-STAGE IvL\I,E 

'Vaxy secrctiolls, when obsen'ed, of same general text\ll'c as ill other stages, 
but inclined to bc denscr and con'r body better. Body moderatel~' or elongate 
ellipticl1.l, with n,nterior and posterior ends morc or less cvenly rounded; sc/-,rmell­
tatioll may be nearly complete or obscure except partially 011 vcnter of thorax 
and n,bdomcl1; vcry lightly sclerotic in gcncrnl, 01' mcmbmnOllS cxccpt for sclero­
tization on posterior n,bdominal segmcnts; Illargin indistinctly or clearly defined, 
but Jle\'el' fringed; papillae present or absent, if present, scarce or fairly abund:tn t 
but localized ulong margin and slIbmargill or on posterior end. Three pore 
typcs normally prescnt, the ordinary 8-sluqJl'c1 tubular, un asymmetrical tubular, 
and the quinquelocular-disk type, which in one specic's lIlay occasiunally be rcplaccd 
by either the trilocular or tilt' qlladrilocular disk type; if preccding instal' is wholly 
puparial, all types of porcs appareutly mayor lUay Ilot be absent, if 1I0npuparial 
or partially puparial, aU pores llC\'er abs{'nt; Ilppan'lItly thc 8-shaped tubular 
type only, both tubular types only, or the 8-shaped tubular alld a disk type, or 
thc asymmetrical tubular and a disk typc, but not :t disk type only, llllty bc 
present in any onc species; 8-shapcd tubular pores delicate or prollouIlccd in 
appearance, scarce or numerous, localized or scattered 0\"('1' both surfaces, and, 
when present, ranging ill 1111lniler frolll G to 350; asymmetrical tubular pores 
muderntely prominent and localized in distribution, typicaJly 1 to 2 Ilnd 2 to G 
occurrinr; 011 antl'rior and posterior ellds, respecth'ely, or in It Yentromarginal anel 
submarginal row COlltnilling nbout 50 well-distributed but irregularly placed 
p:.>res cxtending almost clltirely arollnd body; when present, typically frolll 1 to 8 
disk pores associated with cach llIcsothoracic and froIll 1 to 3 with each mcta­
thorllcic spiracle, or a single pore with each Olll' of either pair of spiracles alone. 
Spiraclcs opcn approximak'ly on surface; spiraculariac elongate, and mllY bc 
dccidedly so, lir;htly or strongly sclC'rotic, slIbeqnal. Distribution, size, tlIldnUIll­
bel' of body sl'iae mayor may 110i be approxinllltely as in sl'colld-stagc female 
oE same species; their mnge in lIumiJer of pnirs typicnlly as follows: Head, 5 to 15; 
thorax, 4 to 25; abdoll1ell, 8 to 43; in all, 23 to SO pairs preseut. Antenna muy 
b3 morc vestigial, less YeRtigial, or esseutiully as in second-stage femalc of same 
spccics. Rostrum and rostral setal' apparently similar to these ]larts in second­
stagc femalc of same speci<'s, but rostrtllis may be reducl'd to one shallow loop 
b~sides the characteristic small ceplwlic one. Legs vestigiul, but showing It 
varying degree of de\'elopment; lJla~' he entirely obscure or, in coutrust, lllay 
SllOW eddcnccs of scgmentation and possC'ss minutl' setnC'. Anus on or ncar 
cnudal margin; promincnt or minute; with or without anal rillg and unal-ring 
setne. 

TUlIm-STAGE MALE 

Body Illodcrately ellipticul in outline, with the anterior and postl'rior ends 
evenly rounded in general; ill cross sertion moderately COlI\"ex nbo\'e; segmcnta­
tion may be almost complete and distinct; membranous throughout; pnpillac :tnd 
pJres abscnt. Vestigial wings lIlay or lIIay not be present; if so, the two subsc­
quent instal'S also with \'estigial WillgS; if nbsent, the two subsequent illstars 
without an.'" cvidence of wings. SpinlC'les open npproximatC'ly on surface; 
spiracuLarille may not \)l' sharply defint'd or ouly \'eIT IUodt'l'll tely ticlerotic, 
apparently subcqual. Body setnc essentially of same chl1racter, but may be less 
or grcater in numbcr than in preceding stage of same sppcips, but at least always 
with several pairs on ]lost(~rior abclominnL segment; their distribution of thl~ same 
geneml chal'lLcter as in first stnge and [pmalc stagt's; mosU.\· smull, delicate, and 
with. unusually short shafts, hut frcquentl~' with It prominent pair on caudal 
mnrgin of posterior abdominal Sl'gment. AntennlL and legs externally de\'eloped ~ 
without recognizablc porcs or setlw; 11101'(' or less distinctly scgmented, indicatcd 
by indeHtlltiollS and sclerolic areas; typically short, stout, t\lld tapering tuward 
their npices. Outlines of head ske/{'ton anrl rostrum complet(' and distinct, bllt 
thc parts in a \'estigial conclition. Eyes and rostrnlis absent. Anus on or nellr 
cauclodorsal margin; distinct. COlJlJectiotl with de\'elopinr; ninth abdomilUll 
segment of subsequcl:t instal' usnnlly distinctly in c\'idcnce on or near caudo­
vcntral mnrgin of postcrior abdominal segment. 
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t 
FOURTH-STAGE MALE 

Body moderately or elongate elliptical; anterior end evenly roullded in general 
but posterior end always with a short stout projection, the ninth abdominal seg­
ment; segmentation and selerotization essentially as in preceding stage; papillae 
and pores absent. Spiracles, spiraeulariae, and body setae similar to these 
parts in preceding stage of sume species, except spiraeulariae usually slightly 
better defined and more sclerotic. Antenna and legs more developed than in 
preceding stage, more elongate, and their sepnentation and sclcrotilmtion more 
pronounced; without recognizable pores or setac; legs mayor llIay not be sharply 
elbowed. untUnes of head skeleton and rostrum mayor may not he complete; 
in all eases observed in n more vestigial condition than in precedillg singc of same 
species; illvagination to nlilllentnry tube apparently always present. Eyes and 
rostralis absent. Anus aiwnys "'ell up on dorsal surface, usunlly distinct. Con­
nection ;\"ith developing ninth abdominal segmcnt of subset/ul'lIt illstar gener,llly 
obscure. 

AD l'L'1" l\l,\I.J-J 

Bod longate elliptical in outline, with ]H,stt-ri(ll" C'nel nlways projl'<.'ting as lL 
smooth, more or less sclel"Otic, rapicrlike structurC'i in cross 5('ction fltttter than 
fourth-stage male; sC'gmentatioll may bc complete or only ]lartially SO; mem­
branous in general; mayor llllL)' not appC'llJ' ddicai('. Thorat'ic will/!: fn11l1e\\"ork 
absent, or, at most, possibly illc1icat('d ill IlllP spccips by a dC'pression Idollg c('phnlic 
and caudal borders of mesothonLx; willgs absent, or in one species in IL \'cstigiul 
condition. Spiracles OPt'1I approxinmtely 011 sllrfu('('; spiraclllnriU(' elollgate or 
stout, mostly strongly sclerotic, and subeCLual. in distriiJution and size body 
setae essentiully of same /!:l'Ilt'ral character as in first stage of snlllC' spceies; ill the 
a\'ailable eomplcte rccords \"arying in Ilumber as follo\\"s: ll('ad, 9 to 11 pairs; 
prothorux, 4 to 6 pairs; Illesothorax, 2 to 8 pairs; metathonlx, 2 to (j \llllrS; flrst 
to eighth abdominal segments, inclusive, nOIW to 5 pairs each; ninth abdominal 
segment, either 3 or 4 pairs; in all, 31 to (j(j pairs prescnt. Antenna wiih 2 stout 
basul scgmcnts llnd a distal club composcd of from 3 to 8 seglllellts; clull lIlay be 
stout or elongate; bnsal seglllcllt with 2 or 3 slender Betue; second s('gmcnt with 3 
to 5 sl('nder setae; club segmcnts with IL \'aryillg number of slC'udl'l", f\C'shy, or 
spinelike sebl(', in all ranging frollluiJout 14 to 60 in llumb('r; u pnir of \"C'ry slllall 
invaginated setae apparC'ntly llIll)' or IUay Hot be present Oil distal segul('nt of 
club. Either 1 or 2 pairs of eyes pres('nt, 1 puir slightly sllHtll('r thun thc other 
and distinctly on \"c!lim! surfac(', I-/(,(ld skclC'tol1 absent exc('pt for possibly all 
('xtrerne ycstige or so, and rostrulll nIJS('llt, or h('ud skC'l('toll IlIHi rostrum llIay 
both be preseut though with ]Jarts \'('ry \"estigial; rostrnlis absentj an invagina­
tion to alimentary tnbe prC'sent, but lIln}, be too dC'licate to discern casily. Legs 
inclined to be stoutj m('sothofacic pair, ('specially tibia nnd tarsus, frequently 
stouter than these parts of the other legs; setae compamth'ely scarc(' or abundant, 
usually more numerous on the metathoracic legs; setue slender, fleshy, or spine­
like; all three pairs with It minute seta ('ach n('ar basn} articulatiolls of coxae ll.!td 
troehanters, and apparC'ntly Irtll~' or lllity Ilot possess n slllall spinelik(' process on 
outer margin of each tarsus, the 1:1tter always with a puir of prominent setne 011 its 
outer distal margin and claw always with a prominent pair 011 inner margin of its 
base, with both puirs gOl1ernlly ha\'in/!: expand('d tips; areas that look like sOllsory 
ar('as lUay or may not be present. Anus large or small, distinct or dclicate, and 
variabl(, in position according to speci('s. 

The genera included in this tribe mn.y be distinguished by the fol­
lowing keys: 

KEYS TO GENERA O~' I'HOENICOCOCCINI 

EGG 

a. With a singlc spinc__________________________ PhoenicococctlS Cockerell. 
Palmaricocctls, new genus. 

all,. With more than one spine.
b. With two disconnected spines ____________ _ Platycoecus, new genus. 

bb. With a single group of fOllr or more spines __ HalimococctlS Cockerell. 
ThY5an,ocOCctlS, new genus. 

~'mS'r STAGE 

a. 	 Normally with 3 pairs of setae on anal ring, all distinctly smaller thun neigh­
boring setac; with 8 pairs of setac', including unal-ring !;etue, on posterior 
abdominal segmcnt; rosirnlis with two llIore or lcss long caudal loops when 
uncoiled within body______________________ PhoenicococctlS Cockerell. 
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aa. 

a. 

all.. 

No setae actually on anal ring; setae considered to be homologous with anal­
ring setae present, but not all distinctly smaller than neighboring setae; 
with not more than six pairs of setae 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 distinct partitions almost through tubes; at least 5 pairs 
of setae each on second to fifth abdominal segments, inclusive; basal 
segment of antenna with 4 setae, and next segment with at least 
2 setae, besides a possible spinelike one; all trochanters with 2 setae 
each, excluding a minute basal one; anus and anal ring relatively 
prominent; a more or less distinct bulge or two on each side of body
along caudal margin___________________ Palmaricoeeus, new genus. 

bb. Pores partitioned only very slightly or not at all through any part of 
tubes; no more than 4 pairs of setae each on second to fifth abdominal 
segments, inclusive; basal segment of antenna with no more than 3 
setae and next segment with no more than 1 seta, excluding possible 
spinelike one; all trochanters with only 1 seta each, excluding a 
minute basal olle; anus small, distinct or apparently obscure; anal 
ring obscure or absent; a bulge along caudal margin of body slight 
or absent. 
c. 	 Mesothoracic spiracles open Itlmost directly to exterior: ventro­

mesal thoracic setae short; antenna of the 6-segmented type, 
relatively elongate; first and fifth antennal segments with 3 setae 
each, sixth segment \\itll 7 setae ______ Platycoccus, new genus. 

ce. 	 Mesothoracic spiracles open to cxterior through an invaginated 
tube; vcntromcsal thol'Hcic setae relatiyely long; antenna either 
of the 6-scgment!'d or of the annulated type, if of the 6-seg­
mented type, not relutively elongate; first antennal segment 
with only 2 setae, fifth with only 1, but sixth with 9 setae 

d. 	External openings of a-shaped pores practically flush with 
surface; external openings of mesothoracic spiracular in­
vaginations distinctly away from margin on ventral surface; 
antenna of the 6-segmented type; ,1 or 5 setae, exclud­
ing minute basul ones, on each coxa; the inner marginal 
seta on each trochanter relatively short; anus delicate, more 
or less difficult to see _____________ Halimococcus Cockerell. 

dd. External openings of a-shaped pores on sclerotic elevations; 
external openings of mesothoracic spiracular invaginations 
distinctly on body margin; antenna of the annulated type; 
only 2 or 3 setae, excluding minute basal ones, on each coxa; 
the inner marginal seta on each trochanter relatively long; 
anus small but distinct_________ Thysanococcus, new genus. 

SECOND-STAGE FE~1ALE 

Not puparial; body does not become thickened and hardened; anal valve 
absent; anus distinctly on ventral surface; anal ring pronounced; with 
typically at least one pair, and frequently two pairs, of small but distinct 
anal-ring setae____________________________ Phoenicococcus Cockerell. 

Becomes puparium; body more or less thickened and hardened in puparial 
state; prominent well-defined anal valve present; anus distinctly on dorsal 
surface; anal ring insignificant or absent; usually none, but one minute, 
almost obscure pair of anal-ring setae may be present. 
b. 	a-shaped pores numerous and distributed in general and irregularly oyer 

both surfaces of body or, if not so, comparatively prominent, with 
their partitions extending more or less through membranous tubes; 
and in no case with porcs possessing a single bar only, having flaring 
or folded-up sides; with typically 11 pairs of setae on head and 5 or 
more pairs each on second to fifth abdominal segments, inclusive; 
with 4 or 5 comparatively large fleshy antennal setae. 

Palma.ricoccus, new genus. 
bb. 	a-shaped pores not distributed in general and irregularly oyer either 

surface of body, comparatively small and with partitions apparently 
extending not at all or but little into membranous tubes or, if not so, 
each posscssing a single bar only, with flaring or folded-up sides and 
a tube approximately as sclerotic as the bar; no more than 8 
pairs of setae, usually less, on head, und no more than 3 pairs of 
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• 	 setae each on second to fifth abdominal segments, inclusive; with no 

a. 

lIA. 

more than 2 comparatively large fleshy antennal setae or, if these 
are absent, then antenna with 2 small or minute setae only. 
c. 	Head distinctly prolonged as a rounded projection; body noticeably 

fiat, 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 comparatively nu­
merous (more than 400) along margin or submargin of both sides of 
both surfaces, particularly cephalolaterad of head skeleton; meso­
thoracic spiracles, with their accompanying quinquelocular pores,
in no more than slight depressions _____ PlatycoccUS, new genus. 

•cc. 	Head not prolonged; body at least moderately thick; derm of dorsal 
and ventral surfaces not in contiguity an appreciable distance 
within margin in individuals of any stage of development; tubu­
lar pores either distinctly small, delicate, 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 a.pproximately as strongly 
sclerotic as their bars, which possess Liaring or folded-up sides; 
mesothoracic spiracles with at least one or more of their accom­
panying cluinquelocular pores, if present, in distinct pockets, or 
in deep invaginations from the body margin. 

d. 	Body margin without a fringe; with 10 or more quinqnelocular 
pores associated with each mesothoracic spiracle occurring 
in at least two distinctly different sizes-small, noninvagi­
nated ones within distinct pockets which open to exterior 
well within margin on ventral surface, and large, invagi­
nated ones situated outside the pockets; with no quinque­
locular pores on body other than those nssocinted with the 
spiracles; antenna with two minute partially invaginated
setne only______________________ Halimococcus Cockerell. 

dd. Body margin with a fringe which sharply separates ventral 
and dorsal surfaces; with ollly 1 or 2 subequal quinquelocu­
lar pores associated with each mesothoracic spiracle, which 
with the associated pores arc within deep granulate invagi­
nations opening to exterior on body margin; other quinque­
locular pores I;lomctimes present along body margin; antenna 
with at least 1 or 2 comparatively large fleshy noninvaginated
setae_________________________ Thysanococcus, new genus. 

ADULT FEMALE 

Entire body margin and yentrosubmargin co\'erec! with numerous prominent 
papillae; each of 2 pairs of spiracles with a group of quinC[uelocular pores; 
anus situated far cephalad 011 ventral surface; a pair of distinct anal-ring
setae normally presellt_____________________ Phoenicococcus Cockerell. 

Body margin and submargin of both surfaces devoid of papillae; liD quinque­
locular pores associ::tted with any spiracle; anus distinctly on dorsal sur­
face; anal-ring setac usually absent, if presellt, inconspicuolls or practically 
obscure. 
b. 	 'Vith 8-shaped pores scattered over both surfaces or at least over veuter; 

each antenna with 4 or 5 prominent fleshy setae. 
Palmaricoccus, ncw gellus. 

bb. 	With 8-shaped pores, except when on posterior abdominal segment, lo­
calized. in midvelltral region of body from laterocephallc border of 
head skeleton. to and including fOUl'th abdominal segment, their dis­
trib:ltion in anyone species distinctly Ulorc localized than this; each 
antenna with no more than two Heshy setae. 
c. Head distinctly prolonged as a rounded projection. 

Platycoccus, new genus. 
ce. Head not prolonged at all. 

d. 	 With all 8-shaped pores localized mesad of spiracles, with lIO 
decp fold or suture cxtending from rostrum toward each 
mesothoracic spiracle; with no plates or sqllamulae on anal 
segment; cach nntellua limited to two minutc partially 
invaginated setae; allus minute and difficult to Bee; anal ring
absent_________________________ Halimococcus Cockerell. 

1!!034-:H-3 
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dd. Except for those on anal segment, 8-shaped pores localized 
directly mesad of spiracles and with a distinct fold or suture 
extending from rostrum towards each meso thoracic spiracle, 
or, except for those on anal segment, a-shaped pores located 
on the first three segments caudad of metathoracic spiracles; 
2 to 6 pairs of small a-shaped pores along caudal margin of 
anal segment, which also may possess plates or squamulae; 
each antenna with either 1 or 2 prominent fleshy setae; anus 
at least distinct; anal ring present though small. 

Thysanococcus, new genus. 

SECOND-STAGE MALE 

a. With prominent anal ring; with normally three pairs of anal-ring setae. 
Phoenieococcus Cockerell. 


an. Anal ring reduced in size; anal-ring setae absent. 

b. 	Tubular pores rather numerous (at least 100 present), scattered over at 

least one surface of body and never asymmetrical in type, that is, 
with bulla issuing from one side of bar. 
e. 	 Typically one or more pairs of spiraeular pores present; a row of 

mesal setae each on dorsal and ventral surfaces of abdomen. 
Palmaricoccus, new genus. 

ceo Spiracular pores absent; a row of mesal setae absent on both sur­
fa.ces of abdomen _____________________ Platycoccus, new genus. 

bb. Tubular pores apparently absent or few in number (8 or less) or, if 
comparatively numerous, 100 or Illore occurring in a distinct row along 
ventral margin or submargin of body, the majority of the asymmetri ­
cal type. 

d. 	Tubular pores apparently absent or very few in number and 
restricted to head and tb'\ two posterior abdominal segments 
or to margin of abdomen_________ Halimococcus Cockerell. 

dd. 	Tubular pores comparatively numerous, restricted to a row 
extending practically around body. 4 

Thysanococcus, new genus. , 
ADULT MALE 

a. 	No more than 15 setae on clnb of antenna; 6 setae only, all slender, on each 

metathoracic tibia and tarsu" together, and two or more prominent clear 

areas, probably sensory in function, 011 tibia and tarsus together of each

leg _______________________________________ Phoenicococcus Cockerell. 


all.. Thirty or more setae on club of antellnn; at least 12 setae, either none or 

only some of them Giender in form, on each metathoracic tibia and tarsus 

together, and apparently no sensory areas on tibia and tarsus of any leg. 


b. With one pair of eyes ouly. 
c. Four pairs of setae on anal segment; at least 3 setae on basal, and 

at least 2 setae on second antennal segment. 
Palmaricoccus, new genus. 

cc. 	 Three pairs of setae only on alml segment, only 2 setae on basal, 
and no setae on second antennal segment. 

Platycoccus, new genus. 

bb. With two pairs of eyes. 


d. 	0nly 3 pairs of setae OJ) ullal segment; club of antenua stout, 
with no more than fOllr segments, all of which lack spicules; 
IIletathoracic tibilL with nO mOre than 10 setae, none of 
which arc long and spinelike___ ~_ Halimococeus Cockerell. 

dd. 	Four pairs of setae on anal segment; club of antenna elongate, 
with eight segments, all possessing numerous spicules; 
metathoracic tibia with nbout 25 setae, practicnUy all of 
which are long and spinclike___ Thysanococcus, new genus. 

Genus PHOENICOCOCClJS Cockerell 

FIRST 	STAGE 

Body more or less elongnte elliptical, with 1 or 2 small characteristic bulges on 
each. Ride along cnlldalmargin of posterior end; distinctly flat in living individunls; 
segmentation well defined except possibly Oil ventrnl surface of prothornx and • 
anterior section of mesothorax; more or less membranous cephnlad, but abdominal 
segments progressively more sclerotic posteriorward, 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; bullae distinct but delicate, extcrnal openings flush with 
surface; typically 10 pairs present, limited to marginal, submarginal, and dorso­
mesal regions of body. A single qllinqlleloclllar pore normally associatcd with 
each of 4 spiraclcs. No invaginatcd tubcs between trachcae and external open­
ings of spiraclcs; spiraculariac elongate, strongly sclerotic, subequal. Clear area 
present laterad of each metathoracic coxa. Typically 12 pairs of setae on head, 
including a frontal pair on ventral surface between arms of head skeleton, 4 pairs 
on prothorax, 7 pairs each on mesothorax and metathorax, 2 pairs on first 
abdominal, 5 pairs each on second to sevcnth abdominal, and 7 pairs on posterior 
abdominal segment includinp; those on anal ring. Antenna of the 6-segmented 
type; basal segment more than twice as broad as any other; apical segment 
moderately elongate. Antennal setae occurring typically as follows: 4 slender 
setae on basal segment; 2 slender setae and a spinelike process on distal margin of 
second segment; 3 slcnder setae on third scgment; 1 fleshy seta on fourth seg­
ment; 2 slcnder and 1 fleshy setae on fifth segment; 4 slender and 5 fleshy setae 
on apical segment. Rostrum with apparcntly 3 pairs of small setae, 2 pairs 
distinctly apical and 1 pair distinctly basal in position; rostralis with 2 long caudal 
loops and 1 long cephalic loop, besides thc characteristic small cephalic loop, when 
uncoiled within body. Legs moderately slendcr; neither trochanter and fcmur 
nor tibia and tarsus fused. Leg setae occurring typically as follows: 6, including 
:minute basal one, on procoxa; 5, including minutc basal one, on each of other 
'.lOxae; 3 on trochantcr, including minutc basal OIlC and a comparatively long onc 
on inner margin; nonc on fcmur or tibia; 3 and a spinelike process on tarsus; 
2 on claw. Anus on ventrornudal margin; anal ring pronounced and typically 
with 3 pairs of smaH setae. Male instar nnt puparial. 

SECOND-STAGE FE~ULE 

Body moderately elliptical, with a slight broad bulgc on each side of meso­
thorax; general outline continued evenly around posterior end; segmentation 
distinct except on vcntral surface of hcad, prothorax, aud mesotllorax; slightly 
sclerotic throughout evcn in youngcr specimens. \Vith rather acutely pointed 
papillac, more readily observcd in youngcr individuals, along margin of both 
surfaces nnd submargill of \'entral surfacc. Tubular pores restricted to the 
ordinary 8-shapcd kind; in stnl.9turc essentially as in first stagc of this genus; 
scattered on head but much the largcr number along margin of hoth surfaces and 
submargin of vcntral surface. Quinquclocular porcs assoeiated with both pairs 
of spiraclcs only, noniuvaginated, subcqual; typically 1 to 4 associated with each 
of four spiracles. Spiracles and associated pores open practically 011 surfacc; 
spiraculariae clongate, strongly sclcrotic, subcqual. Body setae varying in size, 
occurrencc, and lcss so in position; typically 14 pairs on head, 6 pairs 011 prothorax, 
3 pairs on antcrior section of mcsothorax, 7 pairs on posterior seetion of meso­
thorax, 9 pairs 011 metathorax, 2 pairs on first abdominal scgment, and either 4 
or 5 pairs on each rcmaining abdominal scgment, excluding those on anal ring. 
Antenna irrcgular ill form; with a slightly elevated mcmbranous base and a 
sclerotic distal part having a ccntral sunken area from which issue 5 fleshy setae. 
Rostrum with :.I distinct pairs of setae, 1 pair basad and other 2 pairs distad in 
position; rostralis with 2 long eaudalloops, 1 long cephalic loop, and thc clmrac­
teristic small cephalic loop, "'hen uncoilcd within body. Anal valve abscnt; 
anus comparatively promincnt and well up on ventral surfacc; anal ring pro­
nounced, with typically from none to 2 pairs of setae, Instar not pupariai. 

ADULT FElIIALE 

Body normall~' moderately clliptical at first, becoming rounder as full devclop­
ment is approacbed; gcneral outline continued evenly around posterior ('Pel; 
segmentation obscure except on ventromesal region of thorax and abdomen; 
in younger sprcimens, defm slightly sclerotic, in older ones, dorsal and lateral 
surfaces strongly sclerotic, ventral surface lightly sclcrotic. Entire margin and 
submargin of ventral surface and cephalic and caudal regions of dorsal surface 
thickly studded with papillae, giving surface a sclerotic appearance; papillae small 
or prominent, blunt, spinelike or platelike; apical margins of papillac Illay be 
irregularly toothed or serrated. 8-shaped pores present, distinct, though small; 
partitions through bars and tubcs practically complete; bars can be distinguished 
apart; bullae delicatc; external opcnings flush with surface. 8-shaped porcs 
comparatively numerous, scattered ovcr both surfaces, but less abundant on 
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dorsum; smallest situated ventromesally, next in size dorsomesally, largest 
marginally on both surfaces and submarginally on ventral surface; somc varia­
tion in number and position. Quinquelocular pores associated with both pairs 
of spiracles, and absent elsewhere; subequal, noninvaginated, irregularly scat­
tered; varying appreciably in number, a range of from 6 to 30 and 1 to 15 around 
the mesothoracic and metathoracic spiracles, respectively, having been observed. 
Spiracles and associated quinquelocular pores flush with surface; spiraculariae 
elongate, strongly sclerotic, subequal. Body setae varying in size, position, and 
occurrence; none prominent; typically about 20 pairs on head, 40 pairs on thorax, 
and 50 pairs on abdomen. Antenna irregular in form; with a slightly elevated 
mambranous base and a strongly sclerotic distal piece having a central sunken 
area from which issue 5 fleshy setae. Rostrum with 3 distinct pairs of setae, 1 
.distinctly basad and other 2 distinctly apical in position; rostralis typically with 
'2 long caudal loops, 1 long cephalic loop, and characteristic small cephalic loop, 
when uncoiled within body. Anal segment wcll up on ventral surface; not scle­
'rotic; anus moderately prominent; distinct anal ring present, typically posl'essing 
one pair of setae. 

SECOND-STAGE lVIALE 

Body moderately to elongate elliptical, and about equally rounded at both 
ends; segmentation well defined except on ventral surface of head, prothorax, 
and mesothorax; more or less membranous tluoughout. Papillae present, small, 
mostly spinelike and scarce. 'With ordinary a-shaped tubular pores only; more 
slender thall, but in structural details essentially as, in second-stage female; in 
distribution essentially as in second-stage female except less numerous marginally 
on thorax but more numerous mesally Oil both surfaces of thorax and abdomen. 
Typically Ilolle or one quinquelocular pore associated with each mesothoracic, 
but no pores associated with metathorncic spiracles; no other quinquelocular or • 
any other type of pore present. Spiracles und quinquelocular pores flush with 
surface; spiraculariae distinctly elongate, strollf;ly sclerotic, subequal. Body 
setae except in a few minor respects as in second-stage female. Antenna irregular 
in form; with elevated membranous base and sclerotic distul part without a sunken • 
area; with apparently a minute, slender !>eta ou membranous base and five fleshy 
setae and a pair of small setae 011 distal part. Rostrum and rostralis essentially 
as in second-stage female, except that three larger loops are smaller. Vestigial 
legs usually in evidence. Anus on or ncar ventrocaudalmargin; pronounced anal 
ring, usually possessing 1 to 3 pairs of very small setae. 

ADULT MALE 

Body elongate ellipbical, with posterior end occurring as a curving, slightly 

stout rapierJike projection; segmentation of all segments distinct; ventromesal 

surface of head with a roundish mildly sclerotic area; eighth abdominal and anal 

segments characteristically mildly sclerotic except ncar intersegmental sutures; 

body membranous elsewhere. Vestiges of thoracic wing framework and wings 

absent. Spiraculariae elongate, largest diameter around spiracles, tapering 

toward inner ends, strongly sclerotic, subequal. Typically 12 pairs of setae on 

head, 6 pairs on prothorax, 7 pairs on mesothorax, 6 pairs 011 metathorax, 2 pairs 

on first abdominal, 3 pairs each on second and third abdominal, 4 pairs each on 

fourth and fifth abdominal, 5 pairs each on sixth and seventh abdominal, and 4 

pairs each on eighth abdominal and anal segments. Antenna with 2 stout basal 

segments, the second one not twice as long as broad and with a club apparently 

composed of 5 segments; apex of distal segment of club blunt and capped by a 

characteristic rounded knob; with slender setae on each of 2 basal segments, 2 

slender setae on each of next 2 segments, 1 fleshy seta on each of following 2 

segments, and '1 fleshy and 4 slender setae on apicnl segment. A single pair of 

eyes, marginal in position. Head skeleton practically absent, though delicate 

differentiated areas may be evident, possibly extreme vestiges of parts of head 

skeleton; invagination leading to alimentary tube distinct. Rostrum absent, 

Legs subequal except tibia and tarsus of each llIetathoracic pair stouter than 

those of the other legs; 4 or 5 small slender setae, besides the minute basal one, 

on each coxai 1 short and 1 long slender seta, besides the minute basal one, on 

each trochanter; no setae on prothoraeic femur and tibia; 110 setae on mesothoracic 

f~mur and 1 small slender seta 011 mesothoracic tibia; 2 small slender setae each 

on metathoracic femur and tibia; 4 and 2 small slender setae on each tars liS and 

claw, respectively; distinct roundish or subo\tLl differentiated areas, apparently 

sensory structures, on metathoracic tibia and on tarsus of all three pairs of legs. 

Anus distinct, well caudad of cephalic border of ninth abdominal segment. 


Type of Genus, Phoenicococcus marlatti Oockerell. 
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PHOENICOCOCCUS MARLATTI Cockerell (1, pp. 282-283; 13) 

Material collected by the writer on the date palm (Phoenix dactyl­
ifera) in southern California. At all times of the year the majority 
of the insects are found below the fiber, on the white tissue. 

EGG 

(FIG. 5, E) 

Ovoviviparous. Spine moderately sclerotic. 

FIRST ST.AGE 

(Figs. 2 and 5, C and D) 

Bocly.-Distinctly sclerotic areas On venter cephalolaterad of head skeleton and 
caudomesad of rostrum. Usually a distinct furca on meson between mesothorax 
and metathorax, and a pair of delicate furcae near meson between the two 
sections of metathorax. Clear area laterad of each metathoracic coxa, delicate; 
varying in form and size, but apparently always present. Twenty newly hatched 
individuals, average: Length 0.33 mm, width 0.15 111m; the smallest 0.30 mm 
long, 0.13 mm wide; the largest 0.35 mm long, 0.16 mm wide. Tell fully developed 
individuals. average: Length 0.38 mm, width 0.19 mm; the smallest 0.35 mm 
long, 0.18 mm wide; the largest 0,42 mm long, 0.21 mm wide. 

Pores.-Typically 10 pairs of 8-shaped pores present, as follows: 2 more or less 
marginal pairs on head; 1 marginal pair laternd of each pair of spiracles and on 
second, fifth, and eighth abdominal segments, and 1 dorsomesal pair each on 
posterior section of mesothornx, metathorax, and second abdominal segment. 
8-shaped pores increase slightly iu size posteriorward; all fairly stable in occurrence 
and position except the dorsomesal pairs, in which, of 40 individuals examined, 16 
possessed the 3 pairs, 19 lacked a pore on one or both sides of metathorax, 1 on both 
sides of metathorax and also on secoud abdominal segment, 1 on one side of meso­
thorax, and 3 on one side of both mesothorax and metathorax. A single quin­
quelocular pore associated with each of 4 spiracles; this pore present on one or 
both sides of meso thorax in 38, and of metathorax in 29, of above-mentioned 40 
individuals. 

Spiracles.-Each spirncularia \\'ith two slight constrictions. 
Body seta e.-Somewhat less fixed in position on head and thorax than on 

abdomen. In number and position typically as follows: Head with 4 ventromesal 
pairs, of which first 3 caudal pairs are distinctly larger than all other head setae, 
1 frontal pair on ventral surfaee between arms of head skeleton, 3 pairs in near 
vicinity 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 meso thorax, 3 marginal pairs, 1 lateromesal of dorsum, 1 dorsomesal, and 1 
comparatively prominent ventromesal pair; dorsum of metathorax and anterior 
section of metathorax combined, 3 marginal pairs, 1 lateromesal of dorsum, 1 
dorsomesal pair; first abdominal and posterior section of metathorax combined, 
2 marginal pairs, 1 dorsomesal, and 1 fairly prominent ventromesal pair; second 
to seventh abdominal segments, inclusive, each, 2 marginal, 1 ventrosubmarginal, 
1 dorsomesal, and 1 ventromesal pair; posterior abdominal segment, 7 pairs, 
including 4 marginal and 3 pairs on anal ring; in aU, 69 pairs present. In one 
specimen, outer and inner long caudal pairs 58 and 195 microns long, respectively; 
inner pair extremely delicate toward their apices. 

Antcnna.-All segments and their setae nearly stable in form and size; setae 
stable in number but somewhat variable in position; fleshy setae of apical segment 
close against latter, some of them difficult to distinguish. 

Rostralis.-In two typical specimens, 1.41 and 1.46 mm long, respectively, or 
fOllr times or more the length of body. 

Leg.~.-A1l setae and tibial spinelike processes practically stable in form and 
occurn'nce ami, except apparently for coxal setae, practically stable in position. 

Anal ring.-Cephalic margillllot sharply defined; the 3 pairs of setae compara­
tively small, the caudal pair being minute and not always distinguished. 

Exuviation.-In both sexes the break occurs cephalad of the antennae and 
extends along lateral margins to about as far as metathoracic legs; the ventral 
skin then turns back on the caudal region like a door. 

Living specimens.-Pale pink at first; flattened; eventually becoming coyered 
with a loose mass of white filaments; pale and shiny before molting. 
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FIGURE 2.-PhoenicococClU marialli, first·slnge nymph: A, Dody, dorsal nnd ventrnl, X 400; B, crumenn. 
beforelenlrnnce of rostrnlls, nnd consequent expnnsion, X 400; 0, D, E, F, a·shaped pore, through center, 
cross sections through inner margin of distill bar nnd tube, and appearance beyond centcr, respectively, 
X 3,000; G, antennn, ,"cntm!. X 1,000; J£, spinellkc structure on distal margin of second nntenna! seg­
ment, XJ),OOO; I, annl ring, X1,200; J, clearaTCuon vC!lter laterad of ench metnthoraric coxn, X 2,000. 
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SECOND-STAGE FEMALE 

(Fig. 3) 

Body.-Thoracic furcae present, essentially as in firs'~ stage. Papillae mostly 
quite small, typically subtrianglllar, but ranging from very minute to compara­
tively broad and flat around spiracles; typically numerous along cephalic and 
caudal margins and in vicinity of spiracles, sparsely scattered elsewhere; variable 
in abundance and extent, more plentiful around mesothoracic than around 
metathoracic spiracles, may be almost absent around latter. Toward maturity 
of instar the entirc body margin becomes comparatively thick and smooth, 
obscuring papillae. A rather large newly molted individual 0.39 mm long and 
0.23 mm wide; a rather small one 0.35 mm long and 0.20 mm wide. A rather 
large, fully developed individual 0.78 mm long and 0.48 mm wide; a rather small 
one 0.51 mm long and 0.36 mm widc. 

Pores.-The number and position of a-shaped pores varying, more so on head 
and thorax than on abdomen. The a-shaped pores occurring typically as follows: 
12 scattered pairs 011 head; 7 or 8 marginal pairs, and an equal number of ventro­
submarginal pairs, on prothorax and mesothorax together; 2 pairs on or near 
margin of each of remaining segments down to and including 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 example, one individual 
possessed 10 and 11, 7 and 6 associatEld with mesothoracic and metathoracic 
spiracles, respectively, whereas another individual possessed only a single pore to 
each of 4 spiracles; usually 2 or·~ and 1 or 2 associated with each mesothoracic and 
metathoracic spiracle, respectively. 

Spiraclcs.-Each pair typically surrounded by a varying number of curving 
rows of irregularly formed papillae, mostly broad and shallow, especially the more 
lateral ones nearest spiracles; mesal ends of spiraculariae usually broadened. 

Body setae.-Those on head and thorax somewhat variable in position, those on 
abdomen less so. Their number and position typically as follows: 14 pairs scat­
tered on head, frontal pair absent; 4 marginal, 1 being considered as a lateromesal 
pair of dorsum, 1 dorsomesal and 1 ventromesal pair on prothorax; 1 lateromesal 
of dorsum, 1 dorsomesal and 1 ventromesal pair on anterior section of mesothorax; 
4 marginal, 1 lateromesal of dorsum, 1 dorsomesal and 1 ventromesal pair on 
posterior section of mesothorax; 3 marginal, 1 lateromesal of dorsum, 1 dorsomesal, 
2 vE\ntrosubmarginal and 2 ventromesal pairs on metathorax; 1 dorsomarginal 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 ventromesal pair on second 
abdominal segment; 6 pairs on posterior abdominal segment; in all, 76 pairs 
present. 

Antenna.-Membranoua base not well differentiated. from body derm; sunken 
area of distal part with an irregular rim; a minute seta usually observed on mem­
branous base; five fleshy setae varying in position and size arising from sunken 
area of distal part; apparently a minute pair of wholly invaginated setae on side 
of sclerotic distal part. 

Rostralis.-Length in three typical specimens, 2.30, 2.44, and 2.49 mm, 
respecti vely. 

Anal ring.-Sclerotization less extensive than in first stage. Typically with 
either lor 2 pairs of setae; sometimes with a single seta or even none. The ven­
tromesal pair of setae on posterior abdominal segment considered homologous 
with the c(;phalic pair on anal ring of first stage. 

Exuviation.-Splita immediately caudad of antennae and along margin to near 
posterior end; ventral skin rolls back to here. 

Living specimens.-Pale pink; dull in tone at first, but becoming shiny as the 
molting period approaches; oval; mass .of wax usually denser than in first stage. 
Some specimens in well-protected places outside fiber of host plant producing a 
fluffy mass of filaments piled high above body; these filaments nearly always 
eventually blown away, leaving naked body of insect. 

THIRD-STAGE FEMAL'E 

Not identified. 
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FIGURII 3.-PhoenlcococcU8 marlatti, second-stage female: A, Body, dorsal and ventral, X 400; E, C, D, E. 
cross sections through the dIstal, mesal, and apical part of basal, and basal part of basal sclerites of ros­
trum, respectively, X 600; 1-', venter of distal part of rostrum, X 1,000; G, a quinque10culnr pore associ­
ated w!th a spiracle, X 2,000; 11, antenna, X 1,000; I, anal ring, X 1.200. 
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ADULT FEMALE 

(Figs. 4 and 5, A and B) 

Body.-At first normally moderately elliptical in outline, fiat beneath and 
moderately convex above in cross section; toward maturity becoming rounder 
in outline and slightly more convex above in cross section; after egg depletion 
becoming more or less concave beneath with a tendency to less convexity above; 
in the closely confined spaces in which it is so abundantly found, the body assum­
ing approximately whatever shape is demanded of it; segmentation distinct on 
mesoventral region of thorax and abdomen, indicated only by dermal structures 
elsewhere; clear areas of varying form, most noticeable in older specimens, on 
mesoventral surface of abdomen, apparently indicating segmentation. Papillae 
larger, more crowded anterioriy and posteriorly than laterally; their profusion 
and extent varying; sometimes practically absent near metathoracic spiracles 
and scarce laterally. With 3 more or less distinct furcae between 11.'esothorax and 
metathorax and between two sections of metathorax. Average length of 10 
newly molted specimens 0.52 mm, width 0.35 mm; a rather large one 0.72 mm 
long and 0.46 mm wide; a rather small specimen 0.50 mm long and 0.34 mm wide; 
a fully developed, moderately large, and somewhat flattened specimen 1.3 mm 
long and 0.98 mm wide; size of fully developed specimens varying considerably.

Pores.-In structure 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 counted on venter, 48 on dorsum. Number of quinque­
locular pores varying greatly; one specimen with a large number had 24 and 30, 
14 and 15, and one with a small number had 6 and 7, and 1 each, associated with 
mesothoracic and metathoracic spiracles, respectively; mesothoracic pores 
usually more scattered than metathoracic ones. 

Spiracles.-Essentially as in second-stage female. 
Body setae.-A11 relatively small; mesal setae generally smallest; one or more 

than in second-stage female on all segments of venter except anal segment; 
setae homologous with those of preceding instars relatively stable in occurrence 
and position, extra setae unstable in both respects. Number and position of 
body setae typically as follows: 9 marginal or submarginal, 2 dorsomesal, and 9 
ventromesal pairs on head; 3 marginal, 1 lateromesal of dorsum, 1 dorsomesal, 
2 ventrosubmarginal, and 3 ventromesal pairs on prothorax; 4 marginal, 2 
lateromesal of dorsum, 2 dorsomesal, 3 ventrosubmarginal, and 3 ventromesal 
pairs on mesothorax; 5 marginal, 1 lateromesal of dorsum, 1 dorsomesal, 4 
ventrosubmarginal, and 4 ventromesal pairs on metathorax; 1 dorsomesal pair 
on first abdominal segment; 2 marginal, 1 dorsomesal, 1 or 2 ventrosubmarginal, 
and 2, 3, or 4 ventromesal pairs on each of second to seventh abdominal segments, 
inclusive; in all, from 96 to 110 pairs present. 

Antenna.-EssentiaUy as in second-stage female but surrounded by numerous 
flat papillae of irregular outline. 

Rostralis.-In one typical specimen, 4.92 mm long. 
AnaZ segment.-Comparatively reduced in size; with 1 or 2 pairs of 8-shaped 

pores; with 4 pairs of small subequal setae; 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 waxy filaments. In e:::.:posed locations at first 
oval, with dorsum distinctly convex; toward full development dorsum becoming 
much swollen and rounding considerably onto ventml surface on all sides; mostly 
naked as usually observed, but occasionally, when protected from wind, some 
white filaments present piled high above dorsum, as in second-stage female. 
Behind fiber of host becoming flattened in general toward full development, 
frequently asymmetrical ;n form as a result of crowding; a discolored matted 
mass of waxy filaments nearly always enveloping the body. On forcing back a 
leaf base of'the host to expose the insects, this mat of filaments typically pulled 
away above, disclosing most noticeably the bright reddish to dark wine-red 
dorsa of adult female bodies, with only a rim of wax around margins of ls:hter 
observable; hence, the name "red date scale" that has been used in referring to 
this insect. .A.-ter egg deposition the body becomes dull in tone, brown, and 
leathery in appearance. 

, 
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FIGURE 4.-PhoenicocoCCU8 mariatti, adult fomalc: A, Body (partially developed), dorsal and ventral, 
X 165; E, ventromesal abdominal pore, X 3,000; 0, basal antennal seta, X 2,000; D, ventrom,esal abdominal 
seta, X 2,000; E, ventromarginal seta, X 2,000; 1", scction of ventrocaudal surface of abdom~n to show 
papillae (setae and pores omitted), X 165; G, antenna, X 750. 
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I<'JOUIIE 5.-Phoenicococcu.! 1I/arlutti~ A, Adult female, ventrocephulic surface. X :150; B, same, anal ring, 
X 1,200; C, flrst-stuge nymph, venter of metuthorncic leg, X 1,000; D, sRllle, mcsothoracic spiracle, X 2,000;
E, egg spine, luternl aspects, X 1,500. 
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SECOND-STAGE MALE 

(Fig. 6) 

Body.-Papillae practicaUy restricted to a narrow fringe along caudal margin. 
Thoracic furcae present, essentiaUy as in first instal'. A rather large newly 
molted specimen 0.35 mm long and 0.19 mm widc; a rather small one 0.32 mm 
long and 0.16 mm wide; a typical fully developed specimen 0.41 mm long and 
0.20 mm wide. 

Pores.-A typical specimen possessed the following 8-shaped pores: 8 scattered 
pairs on both surfaces of head; 1 marginal pair on first abdominal segment; 2 
marginal pairs each on prothorax, each 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 mQ,lWthorax, and second to fifth 
abdominal segments, inclusive; 1 ventrosubIi1arginai and 1 ventromesal pair 
on posterior section of mesothorax; 1 ventrosilbmarginal and 2 ventromesal 
pairs on anterior section of metathorax; 1-doisomesal pair on each segment. of 
thorax and first to sixth abdominal segments, iIj.clusiYe; 1 lateromesal pair of 
dorsum each on mesothorax and metathorax; in a1l, 55 pairs present. 8-shaped 
pores slightly smaller toward meson, pc'" l,pS somp.what more so on dorsum. Of 
30 specimens, 9 had a quinquelocul" Jre associated with each mesothoracic 
spiracle, 9 lacked such a pore on one sille and 12 on both sides of mesothorax. 

Budy setae.-Essentially as in second-stage female except for presence of 
frontal pair on head Il.nd 2 pairs of dorsomarginal setae instead of 1 on anal 
segment, and sligh~!y larger size of second ventromesal pair on head and 1 of 
marginal pairs on anal segment; in all, 78 pairs present. 

Antennu.-Comparatively elongate; membranous base just a raised portion of 
body derm; sclerotic distal part sharply narrowed apically, producing almost the 
effect of another segment; with 5 fleshy setae of varying sizes and 1 pair of 
small, apparently wholly eyaginated, fleshy setae issuing from 10\l'cr distal part. 

Rostralis.-In three typical specimens, 1.3, 1.5, and 1.6 mm long. I 
Leg8.-The three pairs nearly always distinct; 2 or 3 segments and as many 

minute setae can usually be distinguished. ~ 
Anal ring.-Pronounced; of 15 individuals, 3 possessing 3 pairs of setae, as in 

first instal', all 12 others lacking 1 to 3 setae from the middle and caudal pairs; in 
contrast to second-stage female, the cephalic pair considered as actually present 
on anal ring. 

Exuviation -Break oceurring cephalad of antennae, the derm of both dorsal 
and ventral surfaces being pushed back to posterior eud. 

Living specimens.-Pale pink; dull in LOne at first, shiny toward maturity; 
wax more dense than in second-stage female, producing a veritable cocoon. 
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FI(lURE 6.-Phoenicococcus marlalli, second-stage malo: A, Body, dorsal and ventral, X 400; B, rostrum, 
laternl aspect, X 400; 0, D, 15, F, a, H, representing setae Irom various parts of body to illustrate approxi­
mately their compBrlltive Si1.cs, X 2,000; 0, nil leg setac; D, two caudill pairs of Ilnlll-ring setnc; E, ventro­
mesal ccph(1lic pair of nnlll-ring (1nd nil rostrnl setne; P, nil head setne except second ventromcsnl pnir, nil 
marginal and submarglnnl sethe of both dorslll nnd ventral surfllccs of thornx and abdomen except Indi­
cated oncs mentioned above on annl segment, and nil dorsomesal setae; a, second pllir of vcntromesal 
heael setne and ventrosubmllrglnni pair of setne of nnlll segment; H, vcntromarginnl pair of scLae on arinl 
segment; I, IInnl ring, Illteralllspeet, X 1,000; J, nntenna, X 1,000, 
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THIRD-STAGE MALE (PREPUPA) 

(Fig. 7) 

Body.-Moderately elliptical; segmentation of all segments more or less 
defined; varying in size, the average of 10 specimens being 0.37 mm long 

and 0.18 mm wide. 
Spiraculariae.-Elongate,5s'-­

We with inner ends expanded, 
lightly sclerotic, subequal. 

Body setae.-S \I b c qua I,
Us. 	 shafts short exccpt second 

ventromcsal pair on hcad, 1 
marginal pair on anal seg­
ment slightly larger, and 2 
mcsocaudal pairs on anal 
segment smallcr than thc 
average seta. Body setae 
occur typically as follows: 
12 pairs on head, frontal pair 
cither indistinct or absent; 3 
marginal pairs, llateromesal 
of dorsum, 1 dorsomesal, and 
apparently 1 ventrolllesal 
pair on prothorax; 1 dor­
somesal pair 011 antcrior 
section of mcsothorax; 2 or 
3 marginal pairs, 1 latero­
mesal of dorsum, 1 dorso­

" 	 mcsal and 1 \'cntromesal pair 
on posterior section of meso­
thorax and on anterior 
scction of metathorax; 1 
ventromesal pair on poster'ior 

/ 

meta section of mctathorax; 1 
marginal und 1 dorsomcsal 
pair on cach of first to third 
abdominal segmcnts, inclu­
sivc; 1 ventromcsal pair on 

lab 	 cach of sccond to scvcnth 
abdominal segments, inclu­
sive; and, in addition, 1 
ycntroSlIblllarginal pair each 
on postcrior scction of mcso­
thorax and sixth and sevcnth 
abdominal scgmcnts; 6 pairs 
on anal segmcnt; in all, 63 
or 64 pairs prescnt. 

Antenno.-Eltocky; with 
indications I)f fi \'e segmcnts, 
partially (wd lightly 
sclcrotic. 

Legs.-Stocky; with indi­
cations of all segmentSj all 
scgments, cxcept possibly 
coxac, partially and lightly 

'FWUIIE 7.-P/.omicocOCCII8 mar/um, third·stag~ male (pfcpupn): sclcrot!c. t \ d' 
130<ly, <lOfSIII nnd ventral, X 360. L1na. seglllen .-1 nUS 18­

tinct, on or quitc ncar caudal 
margin. Apparcnt cxtcrnal opening of a mcmbranous tube conncctillg with ninth 
abdominal scgment of subsequent instal' distinct. 

EXllviation.-Brcllk occurriIlg alOllg dorsomcsal line from antcrior margin to 
postcrior scction of II1csothorax. 
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FOURTH-STAGE MALE (PUPA) 

(Fig. 8) 

FIGCIlE S.-PhQCIliCOCOCCIlS marlalli. fourth'stuge mule (pupa): Dod~·, dorsal nod Ycntral, X 360. 

Body.-Elongate elliptical, with posterior projection noticeably blunt and 
rounded; segmentation practically complete througbout; varyIng ill size, thc aver­
age of 10 specimens being 0.38 IlUIl long and 0.16 mm wide. 

Spiraculariae.-lYloderately stout, owing to considerable expansion of inner or 
mesal ends. 

Body selae.-Esscntially as iu preceding instar, except frontal pair on head 
present and distinct, and YIJntrolllesal pair of second abdominal segment usually 
absent. 

AnlCltlla.-Stncky, but less so than in preceding instar; with indications of 
at least seven segments, some of which are partially and clearly sclerotic. 

Lcgs.-Essentially !l!:; in preceding illstar except more elongate, sclerotization 
of the fiye distal segments more pronounced, 11Ild segmentation more clearly 
defitleClj relatively straight. 

AnaL segmenl.-Anus distinct; situated well caudad of cephalic margin of 
ninth abdominal segment.

EXlwiatioll.-Essentially 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 and 0.12 mm wide. 
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FIGURE 9.-PhOf7licOCOCC1J$ 1IIarilltli,nduit mnle: A, Dody, dorsal and ventral, X 300; B, posterior end, dorsal 
and ventral, X 300; 0, lnternl aspect of genital structnre.~, X300; D, posterior end, dorsal and ventral, 
X 1,000; E, F, G, dorsal surraces of the metntilorndc, mcsothorncic, and prothorocic tibiae, tarsi, and claws,
respectively, X 360; II, dorsum of apical segment 01 antenna, X 360. 

Body se/ae.-In distribution and number essentially as in 2 preceding instars 
except for addition of 2 pairs on ventral surface of anal segment; in structure, 
shafts distinctly longer than in 2 preceding instarsi second ventromesal patr on 
head and ventromesal pair on posterior section of mesothorax comparatively
large; in all, 66 pairs present. 
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Antenna-The 4 distal segments of club compactly united, 1 swollen in appear~ 
ance, almost oval; distal segment of club capped by a characteristic knob; all 
slender setae, except 4 distal ones, and all fleshy setae comparatively short. 

Legs.-Not large; typically with 3 sensory areas on each metathoracic tibia and 
2, 3, and 6 on tarsus of each prothoracic, mesothoracic, and metathoracic leg,
respecti vely. 

Living specimens.-Appearing to naked eye but little larger, but distinctly 
redder, than firs~stage individuals. 

Genus PALMARICOCCUS. new genus 

FIRST STAGE 

Body moderately to elongate elliptical; 1 or 2 small bulges on each side along 
caudal margin of abdomen; segmentation weU defined except on ventral surface 
of hend, prothornx, and anterior section of mesothorax; posterior abdominal 
segment or two sclerotic, remainder of body more or less membranous, although 
there may be sclerotization laterocephalad of head skeleton. In anyone species 
8-shaped pores either all of nearly saIlle size and comparatively lnrge, or some com­
paratively large and others sharply reduced in size; partitions through tubes 
extending nearly to external openings; bars closely joined but can be distinguished 
apart; bullae distinct but delicate; external openings flush with surface; typically 
12 to 16 pairs present along marginal, submarginal, and dorsoillesal regions of 
body. A single quinquelocular or trilocular pore associated with each meso­
thoracic, but not with metathorncic spiracles. No invaginated tubes between 
tracheae and external openings of spiracles; spiraculariae may be elongate and 
strongly sclerotic or suboval and lightly sclerotic; a subequal clear area present 
laterad of each metathoracic leg, delicate, variable in form, but usually distinct. 
Typically either 11 or 12 pairs of setae 0)1 head, frontal pair on ventral surface 
between arms of head skeleton present or absent, 4 pairs on prothorax, 7 pairs on 
meso thorax, either 7 or 8 pairs on metathorax, 2 pairs Oil first abdominal segment, 
5 pairs each on second to seventh abdominal segments, inclusive, and 6 pairs on 
posterior abdominal segment. Antelllla of the 6-segmented type; basal segment 
more than twice as broad as any other, apical segment moderately elongate. 
Antennal setae occurring typically as follows: 4 slender setae on basal segment, 
2 slender setae alld a spinelike process on second segment; either 3 or 4 slender 
setae on third segment; either 1 HeRhy seta or none on fourtJl segment; 3 slen.der 
setae and 1 fleshy seta all fifth segment; ·1 slender and 5 fleshy setae on apIcal 
segment. Rostrum with apparently 3 pairs of small apical setae; rostraUs either 
witll1 single long caudal loop or, in addition, with 1 or 2 irregular roundish caudal 
loops, when uncoiled wiillin body. Legs moderately slender or slightly stout; 
neither trochanter and femur nor tibia and tarsus fUl;ed. Leg setae occurring 
typically as follows: (j setae, iucluding mill~lte basal one, 011 each procoxa and 
5, including minute !Jasal one, on each of remaining coxae; 3 setae, including 
minute basal one and t~ eomparath'ely long one, on trochanter; either 1 or 2 setae 
on femur, either 1 or none 011 tibia, 3 setae and a spinelike process on tarsus, and 
2 setae on cIll.\\". Anus on caudal margin; anal ring distinct, but no setae definitely 
on anal ring. Male illst!lr mayor JUa)' not be puparial. 

SECOND-STAGE FEMALE 

Body moderately elliptical to pyriform; general outline not continued evenly 
around posterior end, which slightly projects; segmentation of head and thorax 
obscnre, that of abdomen distinct toward posterior end, in young specimens 
membranous except seventh abdominal segIl1ent. Papillae present; prominent 
and numerous along margin and snbmargin, and mayor lllay not be scattered 
plentifully oyor both surfaces of body. a-shaped pores always present; of 
ordinary kind only; varying considerably in size, rather limited in number or 
numerous, Or scaltel'pd over body; partitions extending to a greater or less degree 
through tubes; bars lllay or may not be difficult to distinguish apart; bullae 
distinct; external openings not on prOjections. All quinqueloculnr pores sub­
equal, noninvaginated, typically 1 to 55 associated with each spiracle, no others 
011 body. Spiracles and quinquelocnll1r pores open on surface or ill shallow de­
pressions of surface derm; region about spiracles mayor may not be noticeably 
thickened and rugose; spiraculariae elongate, strongly sclerotic, subequal. 
Typically either 10 or II pnirs of setae on bend and 2 to 7 pairs 011 each remaining 
body segment. Antenna with or without an elevated membranous base, but 

lS034-M--4 



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

always with a sclerotic distal part; the latter mayor may not have a central 
sunken area but 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 setae, 1 pair basad 
and 2 pairs distad in position; rostralis with 1 elongate loop, 2 roundish loops, 
and the small cephalic loop, when uncoiled within body. A membranous area 
through which rostralis of adult is forced mayor may not be distinct. Anal 
valve always present; with characteristic markings; lacking pores, but with 3 
to 6 pairs of setae; anus centrally or cephalically located 011 anal valve; anal 
ring small or indistinct, apparently lacking setae. Becomes puparium; derm of 
latter mayor may not be heavily sclerotic. 

ADULT FElIfALE 

Body moderately to elongate elliptical or pyriform, posterior end distinctly 
projecting beyond general margin. In both young and old specimens derm 
membranous except on dorsocaudal part of anal segment, which may be lightly 
sclerotic; segmentation obscure except on venter of abdomen and on both sur­
faces of posterior abdominal segments. Papillae present, but not distributed in 
general over body; at most restricted to immediate vicinity of spiracles und 
ventramesal region of thorax, on whicb thcy are inconspicuous, spineIike, or 
platelike with serrated apical margins, and occur cbaracteristically in irregular 
rows. a-shaped pores distinct though small; partitions apparently mayor may 
not extend through tubes; bars can be dif'tinguished apart with difficulty; bullae 
delicate; external openings mayor may not be surrounded by distinctly sclerotic 
rims; pores scattered over ventcr or over both surfaces; may be numerous or 
few in IIumber. No pores associated with spiracles, but quinquelocular pores 
may be present on sixth abdominal scgment. Spiracles flush with surface; spi­
raculariae elongate, strongly sclerotic, subequal. Body setae small or moderate 
in size except on anal segment; typically 7 to 12 pairs on hcad, 19 to 24 pairs 
on thorax, and 35 to 48 pairs on abdomcn. Antenna limited to a single sclerotic 
piece without a prominent central sunkcn area, though a ycry small dcprcssion 
apparently may be present in one species; with 4 or 5 fleshy setae and a pair of 
small slender setae, which may be wholly or only partially invaginatcd. Rostrum 
with apparently 3 minute pairs of setae; rostralis with 1 elongatc loop, and thc 
characteristic small cephalic loop, or, in addition, with 2 large roundish loops, when 
uncoiled within body. Anal segment on both surfaces of posterior cnd either 
practically membranous or partially and lightly sclerotic on its caudal portion; 
with from 2 to 6 pairs of a-shaped tubular pores on or near caudal margin; with 
6 pairs of setae, 3 pairs along ventrocaudal margin bcing relatively prominent. 
Anus well up on dorsal surface; moderately prominent; apparently with or with­
out a small anal ring; anal-ring setae apparently absent. 

SECOND-STAGE IVIALE 

Body moderately to elongate elliptiC'al; sides Illay be nenrly parallel or mid­
thoracic region may bulgl'; scgmcntation obscure except on abdomen or rathcr 
distinct throughout except on \'cntral surface of hcad, prothorax, and 111eso­
thorax; membranous except for possible faint sclcrotization of posterior abdoIll­
inal segment, or lightly sclcrotic but increasingly so posteriorward on the 3 or 4 
posterior abdominal segments. Papillae practically absent except around 
spiracles, or abundant margillally and submarginally on both surfaces of boely, 
where they arc small anel spinelike. a-shaped pores restricted to ordinary kind; 
may be only moderately plentiful or comparath·cly numcrous; scattered 011 both 
surfaces; partitions extending through bars and more or less through tubes, 
but may be difficult to distinguish in latter; bullae delicate; external openings 
apparently flush with surface, but may be surroundcd by sclerotiC' rims. Typically 
from none to 8 quinquelocular pures associated with each 1\1esothorncic and none 
to 3 with each metathoracie spiracle; in the lattl'r position a single trilocular 01' 
quadriloeular pore may replace a quinquelucular pore normally prl.)sent; no 
other quinquelocular or any othcr pore type prescnt elsewhere on body. Spi­
raculariae distinctly elongate, strongly sclerotic, subequal. No less than 8 pairs 
of setae on hcad; tlO less than 6 pairs on anal segmcnt, 1 of which is distinctly 
larger and pair next to it slightly larger than the other body setae, and 110 lcss 
than 3 pairs 011 each of other body scgments, cxcept possibly anterior section 
oC mesothornx und first abdominal scgment. Antenna prominent, with 4 or 5 
large fleshy setae, or greatly reduced in size, with hardly more than vcstiges of 
setae; if the latter, puparial in form. Rostrum with 3 pairs of minute setae, 
all more or less apical in position; rostralis with a broad shallo\\' bend and the 
characteristic slllall cephalic loop, or \\'ith 1 elongate loop, 2 broad rather dc~'p 
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iloops, and the characteristic small cephalic loop, when uncoiled within body. 
Vestigial legs mayor may not be in evidence. Anus prominent; situated Ot,; or 
'near caudal margin, which mayor may not slightly project here; distinct a\~al 
:ring; anal-ring setae apparently absent. 

ADULT MALE 7 

Body elongate elliptical, with posterior end occurring as a moderately slender 
Tapierlike projection; segmentation defincd in all segments except anterior section 
'Of mesothorax; membranous except posterior abdominal segment and, in addi­
tion, possibly a mild sclerotization of a portion of penultimate segment. Ves­
tiges of thoracic wing framework absent, or at most indicated by cephalic and 
caudal borders of dorsum of ll1esothorax being unusually well defined, with pro­
nounced depressions. Vestigial wings mayor may not be present. Spiraeulariae 
stout or inclined to be elongate, strongly sclerotic, subequal. Body setae approx­
imately as in Phoenicococcus marlalli except 2 to 4 pairs each may be absent from 
11ead, thorax, and abdomen. Antenna with 2 stout basal segments; second 
segment not longer than broad; club Iltout or elongate, composed of 5 to 7 
segments; each of 2 basal segments with 2 to ;) slendcr setae and none or 1 
fleshy seta; each of club segments with fro111 1 to 4 slender and fro III none to 
8 fleshy setae; antennal setae may be compamtivcly small or prominent. Single 
pair of eyes, marginal in position. Head skeleton with the merest \'estige re­
maining, or with vcstigial parts distinct, Rostrum either absent or vestigial. 
Legs large, subequal, or metathoracic tibia and tarslls distinctly stouter than the 
other tibiae and tarsi; with slender Iwd fleshy setae of yarious sizes on all seg­
ments, or slender setae only on each trochautN and femur; with typically 7 to 9 
'setae on each coxa and 3 on each trochantcr, including minutc basal seta on each, 
3 to 9 on each femur, 3 to 1 G on each tibia, 5 to 16 on each tarsus, and 2 011 each 
claw; apparently 110 definite sensory areas present on any segments. Anus 
,distinct; may be near or on cephalic border of anal segmcnt. 

Type of genus, Palma'ricoccus attaleae, new species. 

KEYS TO SPECIES OF P ALMARlCOCCUS 

FIRST STAGE 

a. 	Only 12 a-shaped tubular pores normally present, with dorsomesal ones ab­
sent; spiracular pores trilocular; no seta on fourth antennal segment.

attaleae, new species . 
.aa. From 14 to Hi a-shaped tubular pores normally present, including at least 4 

pairs of dorsomcsal ones; spiracular pores quinqueloculat; a prominent 
fleshy seta on fourth antennal segment.

b. 	Body comparatively largc, typically about 0.36 nUll long and 0.16 mIll 
wide; 14 a-shaped tubular pores normally present, dorsomesal ones 
only slightly smaller than marginal ones; a single pore associated 
with each of 4 spiracles; mesothoracic spiracular pores nbout 5 
microns in diameter; 1pair of froutal setae present; 1 seta midventrally 
located 011 femur and 1 seta on inner distal margin of tibia; rostralis 
comparatively long and posscssing 1 long caudal loop and 2 or more 
large rouudish loopS, when uncoiled within body, besides the charac­
teristic small cephalic 100p _______________ pritchardiae, new species . 

. bb. 	Body comparatively small, typically about 0.22 mm long and 0.13 mm 
wide; 16 a-shaped pores normally present, with dorsomesal and 
dorsosubmarginal ones distinctly smaller than marginal pores; no 
pores associated with mctathorac spiracles; mesothoracic spiracular 
porEls about 3 microns wide; frontal setae absent; no seta midventrally 
situated on femur and 110 setae at all on tibia; rostralis not long, with 
1 long caudal loop and the characteristic small cephalic loop ouly, 
when uncoiled wit.hin body _______________________ nesiotes Laing. 

SECOND-STAGE FEMALE 

'a. With a-shaped pores distributed in general over body, dorsomesal pores 
being only slight.ly smaller than the others; distinct pla.telike thickenings 
of irregular form about all 4 spiracular external openings; with 4 fleshy 
antennal setae, reduced in size and arising from a sunkcn area; anal valve 
with only 3 pairs of setae, all comparatively large, rather stout, and Bub­
equal; anus located centrally on anal \'alve________ l\ttaleae, new specirs. 

I Data lacking lor one species, am1 nol cOlllllletll Cor {mother. 

http:slight.ly
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aa. Majority of 8-shaped pores on or near body margin, the mesal ones on both, 
surfaces considerably sl.ilaller than the marginal pores; no distinctly plate­
like thickenings around any spiracular opening; all fleshy antennal setae· 
prominent and not arising from a sunken base; anal valve with 6 pairs of' 
setae, 4 of these small or ordinary in size, the remaining 2 pairs, laterad' 
in position, slightly larger, but not stout; anus distinctly cephalad as. 
regards its position on anal valve. 

b. A newly molted 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' 
surface; 8-shaped pores numerous (more than 700 on body); typically 
30 or more quinquelocular pores associated 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 setae each on fourth, fifth, and: 
sixth abdominal segments; antenna with 5 prominent fleshy setae. 

pritchardiae, new species. 
bb. A newly molted specimen typically 0.37 mm long and 0.19 mm wide, 

thus not much more than half as large as pritchardiae; caudal margin 
of posterior end with a wavy outline and characteristicallY projecting; 
papillae rather sharply restricted to marginal and submarginal re­
gions of ventral surface; considerably less than half as many 8-shaped' 
pores (no more than 250 on body, and usually less) as in pritcliardiae; 
typically only 4 to 6 quinquelocular pores associated with each meso­
thoracic and 1 with each metathoracic spiracle; only 6 pairs of setae 
each on fourth, fifth, and sixth abdominal segments; antenna with
only 4 fleshy setae______________________________ nesiotes Laing.. 

I 

ADULT FEMALE 

a. With 8-shaped pores scattered promiscuously over both surfaces of body; 
with an irregular row of quinquelocular pores on sixth abdominal seg­
ment; fleshy antennal setae shorter, 01' at least no longer,. than antenna, 
itself; all six pairs of setae on anal seglllent distinctly larger than the·
other body setae_______________________________ attaleae, new species. 

aa. With 8-shaped pores scattered promiscllously, but practically confined to· 
ventral surface; no quinquelocular pores on body; 4 of antennal setae at 
least twice the length of antenna itself; with only 3 pairs of setae on anal; 
segment distinctly larger than the other body setae. 

b. Body suboval to pyriform, typically 1.1 111m long and 0.7'1 mlU wide; 
typically with no less than 300 8-shaped pores on body; 4 of antennal 
setae at least 3 times length of antenna itself. 

pritchardiae, new species. 
bb. Body elongate elliptical, typically 0.67 mI1l long and 0.30 mm wide; 

typically with no more than GO 8-shaped pores on body; none of 
antennal setae more thr.n about twice lcngth of antenna itself. 

nesiotes Laing. 
SECOND-STAGE MALE 

a. H.emains within first-stage body, which is puparial; papillae absent; 
8-shaped pores minute, rather difficult to distinguish; antennae hardly 
more than slightly sclerotic thickenings; all antennal setae distinctly ves­
tigiaL _______________________ , ________________ attaleae, new species. 

aa. Bursts from first-stage body, which is not puparial; numerous distinct papillae· 
around body margin; 8-shaped pores not minute, readily observable; an­
tennae not only projecting wcU above the surface as distinct tubercles, 
but apparently segmented and each with 4 or 5 prominent fleshy setae. 

b. Body typically 0040 mm long and 0.23 mm wide; typically with 4 to 
8 quinqueloeular pores associated with each mesothoracic and 1 to 3 
with each llletathoracie spiracle; a pair of frontal setae present be­
tween arms of head skeleton _____________ pritchardiae, new specics. 

bb. Body typically 0.29 mm long and 0.17 mm wide; typically with 1 to 3 
quinquelocular pores associated with each mcsothoracic, and usually 
none but occasionally 1 quinquelocular pore associated with each 
metathorncie spiracle; frontal setae absenL ________ nesiotes Laing., 
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ADULT MALE 

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

attaleae, new species. 
:aa. Vestigial wings present and distinct; club of antenna 7-segmented, distal 

segment not appreciably reduced in breadth; segments of each mctatho­
racic leg with typically the following number of slender 'l.nd fleshy setae, 
respectively, excluding minute basal ones on coxae and trochanters: Coxa 
4 and 4, trochanter 1 and 2, femur 4 and 5, tibia 8 and 8, tarsus 4 anu 12. 

nesiotes Laing. 

PALMARlCOCCUS ATTALEAE, new species 

Material collected by G. F. Ferris in 1925 near Manzanillo, State 
·of Oolima, west coast of Mexico, on the old fruit of the "coquito 
,pahn" (Attalea cohune) lying on the ground beneath the trees. 

EGG 

(Fig. 10, F) 

-Oviparous. Spine strongly sclerotic. 

J'mST STAGE 

(Fig. 10, A-E) 

Body.-Elongate elliptical. Sclerotic areas near head skeleton usually obscure 
-or au"ent. A distinct furca on mcson between mesothoracic and metathoracic 
segments. The 2 posterior abdominal segments relatively strongly sclerotic. 
Typical newly hatched specimen 0.27 mm long and 0.12 mm wide; fully developed 
iemale moderately sclerotic, typically 0.50 mm long and 0.27 mm wide. Male 
instar becomes puparium; stronglv sclerotic; typically 0.39 mm long and 0.20 
mm1wide. ­

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. B-shaped pores slightly larger posteriorward. A single trilocular 
pore associated with each of four spiracles. 

Spiracles.-Spiraeulariae suboval, lightly sclerotic, subequal; with granulate 
areas on each side of spiracular external openings. 

Body se/ae.-In distribution essentially as in PhoenicococCllS marlatti, 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 caudal pairs 53 and 203 
microns long, respectively. 

An/enna.-With 4 setae on third segment, none on fourth, and 3 slender setae 
·on fifth segment; otherwise essentially as in PhoenicococcltS marlatti. 

Ros/ralis.-Length in two typical specimens, 0.63 and 0.72 mm, respectively. 
Lcgs.-Essentially as in PhoenicococCl<S marlalti except for presence of two 

·setae on femur. 
Anal ring.-Reduced in size uut apparently present. No setae on anal ring, 

'but .two pairs ncar it on ventral surface considered homologous with the middle 
;3ndcephalie pairs Oil anal ring in PhoenicococCllS marlatti. 

E:t;ltviation.-In male, break occurring ventrally on suture between sixth and 
'5eventh abdominal segments and extending along this suture onto dorsal surface 
·until usually but a small connection remains; frequently in mounted specimens 
"the caudal end entirely separated from pupll-rium. In female, derm swollen 
'from growth of subsequent instar bursting in an irregular manner. 

Dried material.-Frequently found in crevices; body mostly bright brown; 
apparently naked. 

• 
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FIGURE 10.-Pailnaricoccus altalcne: A, First·stage nymph, body, dorsal and ventral, X 500; B, same, meso­
thoracic spiracle, X 2,000; 0, same, dorsocaudal pore, X 3,000; D, same, antenna, ventral surface, X 1,000;. 
E, same, anal·ring and neighboring setae, X 2,000; F, egg spine, X 1,500. 
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SECOND-STAGE FEMALE 

(Figs. 11, 12, F, and 13, A-D) 

Body.-Elliptical in younger specimens, pyriform in older ones; segmenta­
tion obscure except for the 4 or 5 posterior abdominal segments; in younger 
specimens derm membranous except on seventh and to some extent on sixth 
abdominal segments, seventh being strongly sclerotic; sclerotization spreading 
<:lephalad, but in decreasing degree, to and including dorsum of fourth abdominal 
segment before general thickening of entire body wall takes place. Prominent, 
stout, spinelike, frequently curved papillae, scattered thickly along lateral and 
cephalic margins of ventral surface, so abundant that, in younger specimens, 
the derm beneath is obscured; away from these margins papillae becoming 
smaller, blunter, and fewer in number; fully developed individuals uniformly 
heavily sclerotic, obscuring the papillae. In older specimens a pair of compara­
tively large roundish thin areas in body wall laterad of head skeleton penetrated 
on either side by rostralis of adult. A newly molted specimen 0.36 mm long and 
0.25 mm wide; a typical puparium 1.60 mm 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; all Elmall and somewhat 
elongate, smallest mesad on dorsal surface; partitions 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 as 
many on ventral as on dorsal surface. From 3 to 15 quinquelocular pores 
associated with each of four spiracles; situated within shallow depressions leading 
to spiracles or on raised sclerotic pieces studding the depressions. 

Spiracles.-Both pairs in shallow depressions; distinct, irregularly formed, 
overlapping sclerotic thickenings or plates cover the sides and surrounding 
regions of the depressions, giving a rough or rugose appearance to the parts; 
spiraculariae distinct, slightly enlarged at inner ends. 

Body setae.-Typically 11 scattered pairs on head; 3 marginal, 1 dorsomesal, 
and 1 ventromesal pair on prothorax; 3 marginal, 1 dorsomesal, 1 lateromesal of 
dorsum, and 1 ventromesal pair each on mesothorax and metathorax, and 1 
additional marginal pair on metathorax; 1 marginal and 1 dorsomesal pair on 
first abdominal segment; 1 dorsomarginal, 1 dorsomesal, 1 ventromarginal, 1 
ventrosubmarginal, and 1 ventromesal pair on each of second to seventh abdom­
inal scgments, inclusive; 3 pairs on anal valve; in all, 64 pairs present. 

Antenna.-·f>. raised membranous base practically absent; otherwise essen­
tially as in PhoenicococCllS marlatti except for presence of only 4 fleshy setae and 
apparently 1 minute slender seta on lateral surface of distal sclerotic part of 
antenna. 

Rostralis.-In one typical specimen, 1.8 mm long. 
Anal valve.-Except basally, covering tissue reticulate in appearance; markings 

obscured in older specimens; with three pairs uf comparatively large, stout 
setae. Anus centrally located; anal ring apparently present, small and without 
setae. 

Dried material.-Puparium reddish to blackish brown around margins and 
bright brown mesally; leathery in appearance; almost wholly exposed owing to 
shallow crevi<:les on the old fruit; naked except for occasional slight fringe of 
whitish waxy matter around body margin; somewhat variable in size and form; 
moderately flattenedi lateral surface bulging or rounded, with no sharp line 
separating it from the ventral surface; posterior end pointed dorsocaudad. 
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i'IOllBB ll.-Palmaricoccus altaleae, second·stage female:.1, Body (partially developed), dorsal and ventral, 
X 150; B, a·shaped pore, X 3,000; 0, antenna, X 2,000. 
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THIRD-STAGE ]fEMALE 

(Fig. 12, A-E) 

Body.-Pyri!orm; fitting snugly against inner walls of preceding instar; seg­
mentation not rlistinguishable except for slight indentations along margins of 
posterior abdolllinal segments, possibly marking the limits of the latter; mem­
branous but distinct; derm comparatively rigid and rather easily separated from 
preceding instar; posterior abdominal segments plainly ridged in wavy lines; 
caudal margin frazzled in all available specimens; no definite structures discern­
ible on dorsal surface; within posterior end apparently a delicate membrane 
connecting this instar with the developing subsequent iustar. 

Pores.-Moderate number of clear spots scattered over ventral surface; usually 
in center of each an 8-shaped structure, the iuner end of a pore of preceding 
instarj clear spots apparently thin areas in body wall to accommodate inwardly 
projecting second-instar pores; this view strengthened on noting occasionally an 
entire pore lying flat withiu a clear spot which is formed to suit the pore; not 
infrequently a clear spot is empty, presumably indicating that a pore has been 
pulled away in removing it from puparium; the lattcr showcd empty clear spots, 
too, with uneven margins, apparently indicating that pores have been pulled 
away.

Spiracles.-Each pair peculiar to this instal'; spiraculariae elongate, moderately 
sclerotic, subequal; each with a sclerotic collar around external opening of spiracle, 
behind which is a short, somewhat expanded chamber, at the farther end of which 
issues a dense brush of tracheoles characteristically extending ccphalad and ending 
in an enlarged irregular mass of tissue. 

t 
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FIGURE 12.-Palmaricoccru atta/cat: A, 'rhird·stage female, body, dorsal lind ventral, X 150; B, same, 
tracbeal collar, expanded tracbeul chamber, and brush of tracbeoles, X 500; C, same, CBudal margin of 
posterior end, showing frazzled condition. X 300; D, same. full-length pore lying in clenr spot, X 1,500; E, 
same,lnner end of pore only lying In clear spot" X 1,500; 1<', second-stage female, mid ventral region, X 300; 
G, adult female, detllns of pnrt of hend-skeleton assemblage, X 1,000. 
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ADULT FEMALE 

(Figs. 12, G, 13, E, and 14) 

Body.-l\:Ioderately elliptic!)J. to p"1"iformj segmentation obscure except on 
both surfaces of the five posterior se,~medsj membranous throughout, including 
anal segment. A typical ruther lar[,e specimen 1.07 mm long and 0.82 mm wide; 
a rather small one 0.85 mm long and 0.55 mm wide. 

Pores.-8-shaped pores all noticeably small; distributed approximately as in 
second-stage female, except scarcer on venter 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 about equally numerous on both surfaces. 
Around sixth abdominal segment an irregular band of subequal quinquelocular 
pores ranging iT' number typically from 20 to 26; slightly more numerous on 
ventral than on dorsal surface. 

Spiracles.-vYith several small curving rows of faint shallow papillae around 
spiracular openings; with dense brush of tracheoles issuing from inner end of 
tracheal chamber. 

Body setae.-In number and distribution essentially as ill second-stage female, 
though occasionally an extra seta on each segment; all small except on anal 
segment; typically S pairs apparently on head, 19 pairs on thorax, 2 pairs on 
first abdominal segment, 5 pairs each on second to sixth abdominal segments, 
inclusive, and 6 pairs each on seventh and anal segments; in all, 66 pairs present. 

Antenna.-\Vith 4 fleshy setae of varying sizes and a pair of minute setae, 
not quite wholly invaginated, apparently issuing from a small apical depression. 

Rosiralis.-With one large elongate caudal loop and the characteristic small 
cephalic loop, when uncoiled within hody; in olle typical specimen, 2.0 lUlU long. 

Anal segment.-Reduced in size; typically 2 pairs of 8-shaped pores Oil caudal 
margin; with 6 pairs of setae, all noticeably larger than the other body setae, 3 
long slender pairs being on dorsuIll and 3 stout pairs of varying sizes being on 
venter. Anal ring apparently present but inconspicuous. 
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FIGUltE l3.-PalmarlcoccIJ.S allalcae: A, Sccolld·stngc fcmnle, mesothorncic spirn('lc, X 900; B, SMIlO, dorsol 
aspcct of posterior ond, X ,150; G, surno, mesothornclc spiruculnr rc~Joll, X -(50; 1), sume, Internl nspccl of 
posterior elld, X 150; E, adult femnlo, lnlornl aspect, posterior end, X 0·50. 
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:FIGORE 14,-Palmaricoccua attalcae, adult (cmale: A, Dolly, dorsill and vcntrnl, X 150: B, mesothorncic 
spiracle, X 900; G, brush 01 lrnchcolcs, X 900; D, nnal ring, X 1,200; E, antenna, X 1,000: F, 8-shaped pore, 
X 3,000. 
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SECOND-STAGE MALE 

(Figs. 15 and 17, D) 

Body.-Elongate elliptical, with anterior end rounded and posterior end 
truncated; segmentation obscure except on abdomen; membranous throughout. 
Papillae absent. A typical specimen 0040 nUll long and 0.18 mm wide. 

Pores.-8-shaped pores scattered within limits on both surfaces; not numerous; 
minute; partition extending almost through tube; bars distinguished apart with 
difficulty; external opening slightly expanded and not surrounded with sclerotic 
rims; on one side of one typical spceimen, 3 dorsal and 5 ycntral 8-shapcd I?ores 
on head, 6 dorsal and 19 ventral ones on prothorax and Il1esothorax combllled, 
2 dorsal and 6 ventral ones on metathorax, 2 dorsal ones on first abdominal seg­
ment, 1 dorsal one each on second, third, i~nd fourth abdominal segments, 4, 2, 
and 1 ventral pores on those segments, respectively, and 1 dorsomesal pore on 
seventh abdominal segment; in all, 54 8-shaped pores present on one side. No 
pores associated with mesothoJ"aric spiracle, but typically one quinquelocular 
pore associated with each metathoracic spiracle; this pore may be absent from one 
side or in its place there Il1tLy be a trilocular or a quadrilocular pore. 

Body setae.-Essentially as in first instar except for following setae absent: 
4 pairs on head, the lateromesal pairs of dorsum on mesothorax and metathorax, 
all marginal and submarginal ones ou yenter of mesothorax posteriorward to and 
including sixth abdominal segment, 1 marginal or submarginal pair on venter of 
fleventh abdominal segment, the ventromesal pair on auterior section of meta­
thorax; in all, 47 pairs present.

Anlenna.-Lightly sclerotic and only slightly raised above surface; with 4 
minute, stout, spinelike structures, all probably setae, nnd 2 more or less clenr 
spots which may be vestiges of sctae. 

Rostralis.-With a broad shallow caudal bend and the characteristic small 
cephalic loop, whert uncoiled within body; in one specimen, 0.43 mm long. 

Lcgs.-All three pairs in c\'idence but extremely vcstigittl. 
Anus.-On caudal margin, which cloes not project here; narrow and only 

moderately sclerotic nu:tl ring. 
Exlit'ialion.-Old derm pushcd bnck posteriorward into it shapeless mass. 

'l'IllRD-S'l'AGE ~[ALE 

No specimens in condition for dist.inguishing the parts adequately. 
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FIGUIlF. 15.-Palmaricocclts alta leal!, second-stage male: A, Body, dorsnl nnd ventral, X 380; B, B-shaped
pore, X 3,000; C, finnl ring, X 2,000; D, antenna, X 2,000; It, antenna, latcrnlnspcct, X 2,000. 
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FOURTH-STAGE MALE 

(Fig. 16) 

\

Imes 

FIGURE 16.-PalmaTjcocclI~ atta/eae, fourth·stago malo: Dod~', dorsal 
and ventral, X 380. 

Body.-fiIo derately 
elliptical; in outline gently 
tapering caudad from 
mesothornx, with posterior 
projection slightly longer 
!tnd lllore pointed than in 
Phocnicococcus maTlutti,· 
segmentation of all seg­
ments defincd except 011 
vcntral surface of protho­
rux and mesothorax. A 
typical specimen 0040 mm 
long !tud 0.1S lllm "ide. 

.':ipimculariae.-S tOll t, 
cylindrical, strongly scler­
otic, subequal. 

Body seta e.-Essentially 
as in P/wcnicococCU8 mar­
lalli, with the following 
typical exceptions: 3 pair~ 
on head, lateromcsal pair 
of dorsum on prothomx, 
dorsolllesal pair on anterior 
section of mesothornx, 1 
marginal pair on posterior 
section of mesothorax, a 
pair immediately c:L\ldad 
of ll1('sothorncic spimcles, 
and the margillal and sub­
marginal pairs on fourl h, 
fifth, and sixth abdominul 
segments, all absent; ven­
tromc~m). pair on second 
abdominal segment pres­
ent; in ull, 53 pairs present. 

Antenna.-l:ilightly more 
elongate !mel segmentation 
less distinct than in Phoe­
7ricococc WI 1I!arlatti. 

Leas.-Broad [tt base, 
sto('ky, and tibiae rhar­
act('ristically shltrply 
elbowed. With morc or 
ICHs sclerotization of tro­
ehalltcr, f('mur, and tibia. 
A pair of small, stout, 
apicIII ]lrojcctions 011 each 
leg, cxtcnsions to hold the 
dl'Yelojling distal tarsal 
~('tae of subselluent instar. 

. final IIc(J1Ilcnt.-A u II S 
distinct, ncar cephalic 
ll1argin of ninth abdominal 
I'cglllcnt. 
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ADULT lIlALE 

(Fig. 17, A-G) 

Body.-Ve$tigcs of thoracic wing framework and wings absent. Posterior 
abdominal segment moderately sclerotic. A typical specimen 0.41 mm long and 
0.10 mm wide. 

SpiraclIlariac.-Stocky, ltlmost barrel-ghaped. 
Body selae.-In (listribution essentillll)' as in PlwenicococCllS 7Ilarlaili, with the 

following setae allsent: 2 pltir,; ort head, latcrol11csaillair of dorsum on protl!ornx-, 
dorsomesltl pair on anterior seetion of ml~sothorax, 1 marginal and 1 slIlfdl ventral 
pair on posterior section of ll1esothorl.lx, the velliroll1esal pair of anterior section 
of metathorax, amI 1 marginal or sUbmargimtl pair each on fourth, fifth, and 
sixth abdominall;eglllents; in all, 56 pairs present. 

Anlenna.-Club stocky, with 5 s('gnwnts ap]lt'll,rillg to be loo!'eiy eonnectcd; 
the 3 lniddle club seglllt'nts consicl('mbly broader th,m the other 2 segments; 
typically with 4 slender setn(' and 1 fleshy Rt'ta on hnsall'egment, 5 ~Jender setne 
on second, 1 slender set:\ find 4 flesllV settle on third, 4 slender lmd 4 neshy setfic 
on fourth, 5 fleshy !>etue on fifth, :3 slender and 4 Ile~hy setae on sixth, and 2 
slender amI 6 fleshy setfL(' on apieal segment; nil Hetnc shorter or at most little 
longer thfin the segments from whkh they nrise. 

Ilead skeleton aud ,·ostrum.-A diITi!rentiated srlt'rotic firt'n on Yentromeson, 
possibly II vestige of head skclctOll; o\.h('r\\'ise no evidence of lwad skeleton or of 
rostrUlIl; invagination leading to alimentary tube distinct. 

Legs.-l\letllthorMi(~ Hbia lInc! tarsus considerably stouter than the other 
tibiae and t:Lrsi. Each eoxn with 5 slender setae of various sizes, besides a 
minute bnsnl one aud 1 llIoc!t'rni(·I/ long fleshy seta; eneh trochanter with 2 
TIltlter smull slender f;ctnc, besides n minute basal one; prothoraeie femur with 3 
slender setae !lnd each of the other 2 femom with 4 slender setae nnd 1 fleshy seta; 
prothorncill and lllcsothorlwic tihiae eneh with 3 slender and 2 fleshy setae; 
mctathomeic tibia with 5 slender l\nd 2 fleshy setaej prothomcic tarsus with 4 
slender setae and 1 fleshy setn; Jl1esothomcie tarslIS with 4 slender and 2 fleshy 
~etne and mctathorndc t:trl'llS with ·1 Hlt'uder and 5 f1eRhy setae; eueh cIn.,,' with 
2 set:tt', 1 ItpplLrently fleshy nnd the other slender. 

18034-34-5 
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FlGl'RE 17.-I'nlmnrirQrClLSulluleue: A, "\dult mnle, body, dorsnlulld veotrlll, X ·150; 11, same, protbonlt'ic 
lcg, dorsum, X 450; C,511111C, posterior end, dorsal und ,"cotrnl, X 900; lJ, second-stllge IlIule, ollul SCglll('nt,
X 900. 
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P ALlIIARlCOCCUS PRITCHARDIAE, new species 

Material from E. M. Ehrhorn. Two lots: One collected by J. F. 
Rock in 1919 on fruit of Pritchardia hardyi at 3,OOO-foot elevation, 
Molokai Island, Hawaii; the other collected by O. H. Swezey in 1916 
on fruit of P1'itchardia rockiana at Punnluu, Oahu, Hawaii. 

EGG 

(Fig. 18, E) 

Oviparous. Spine strongly sclerotic.'. 

FWl'I:E 18.~PaI11laricoCClll pritchardiae: A, Firsl-stage n~'mph, cnudodorsnl pore, X 3,000; B, snmc, mela­
thor~icit' leg, X 1,000; C, snme. mesothcrncic spirncit\, X I,~OU; ]), Sume, nlltenn~lt apical purt, X 1,000;
E, cgg spinc, X 1,500. 
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l!'IRST STAGE 

(Fig. 18, A-D) 

Body.-ElonglJ,te elliptical. Usually with a distinctly sclerotic area latero­
cepllalad of head skeleton. A distinct furca on meson between mesothoracic and 
metathoracic segments. Two posterior abdominal segments more sclerotic than 
o~her body segments. Typical newly hatched specimen 0.36 mm long and 0.16 
mm wide; fully developed female specimen 0.46 mm long and 0.28 mm wide; 
fully developed male specimen 0.39 mm long and 0.21 mm wide. Male instal' not 
puparial, its derm not strongly sclerotic. 

Pores.-8-shaped pores larger than, but in structural details essentially as, in 
Palmal'icoCCll,~ altalcae. In distribution 8-s1u\ped pores typically as follows: 2 
pairs on or near dorsal IUll,rgin of head, 1 pair cephalad of eyes and the other 
caudad of eyes i 4 dorsomesal pairs in a row on thorax; 1 dorsomarginal pair 
,each on sixth and eighth abdominal segments; 1 ventromarginal pair near each 
spiracle and on each of second to fifth abdominal segments, inclusive; in all, 14 
pairs present. A single quinquelocular pore associated with en.ch of four spiracles. 

S1)ir~cles.-Spiraclllariae approximately alike, small, elongate, strongly 
sclerotIC. 

Body setae.-Nearly as in PalmaricocClts altaleae, with the following most 
noticeable variations: Third ventromesal head pair almost as large as second 
ventromesal head pair; the small ventl'omesal pair of anterior section of meta­
thorax and the dorsomesal pair of seventh abdominal segment absent; dorsomesal 
pairs approximately same size ItS marginal pairs; in all, 67 pairs pre.sent. In one 
specimen, outer and inner long caudal pairs, respectively, 67 and 187 microns 
long; 

Antenna.-Essentially like that of Palmaricoccus atlaleae except larger, with 
the minute seta near inner margin of third segment possibly absent, and a large 
fleshy seta present on fourth segment; resembling Phoenicococcus marlatti in 
these two particulars.

Rostmlis.-\Vith 1 long caudal loop and 1 or 2 roundish caudal loops, when 
uncoiled within body; length more like that of PhoenicococC1l8 marlatti; in one 
specimen, 1.10 mm long. 

Legs.-In structure essentially like those of Palmaricoccus attaleae except for 
presence of a seta on inner margin of each tibia. 

Exuviation.-No data available. 
Dried maierial.-Ill crevices; light brown; moderately well covered with matted 

filaments. 
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SECOND-STAGE FEMALE 

(Fig. 19, A-E) 

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 anal valve, 
which are distinctly sclerotic; selerotization spreading cephalad, but in decreasing 
degree, to and including fourth abdominal segment, before general thickening 
of derm takes place. Stout, spinelike, but not typically curved, papillae thickly 
covering both surfaces; comparatively large marginally, decreasing in size mesad, 
more rapidly on ventral than on dorsal surface; fully developed specimens heavily 
selerotic, obscuring papillae. In older specimens, with a membranous area on 
each side of head skeleton for penetration of adult rostralis; less circular and more 
caudad in position than that of Palmaricoccus attaleae. A typical newly molted 
specimen 0.64 mm long and 0.33 mm wide; a rather small puparium 1.3 mm long 
and 0.7 mm wid~; a rather large puparium 1.65 mm long and 0.85 rom wide. 

Pores.-·8-shaped pores scattered over both surfaces; numerous, most abundant 
along cephalic and lateral margins and submargins, particularly on ventral sur­
face; stouter in general than those in Palmaricoccus at/aleae, marginal ones largest, 
dorsomesal ones of abdomen smallest; partitions extending through tubes nearly 
to their external openings; bars can be distinguished apart; bullae delicate; num­
ber on one side of each of following segments or combination of segments of a single 
specimen approximately as follows: Head, 40 ventral, 19 G.vrsal; prothorax /1Dd 
anterior section of mesothorax together, 55 ventr?.!, 26 dorsal; posterior section 
of meso thorax, 40 ventral, 18 dorsal; metathorax and first abdominal segment 
together, 65 ventral, 30 dorsal; second and third abdominal segments each, 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 typical specimen, in all, 263 on venter and 
126 on dorsum, thus approximately twice as many on ventral as on dorsal surface, 
and altogether three and It half times as many as in .Palmaricoccus altalcae. A 
rather compact group of quinquelocular pores associated with each of 4 spiracles; 
in a count of 40 groups of quinquelocular pores, 20 associated with mesothoracic 
and 20 with metathoracic spiracles, the range in number in each group being 14 
to 54 and 12 to 56, and the average number 37.6 and 34.8, for the mesothoracic 
and metathoracic spiracles, respectively. 

Spiracles.-Both pairs and their accompanying quinquelocular pores open 
practically on surface, with no surrounding distinct sclerotic thickenings or plates. 

Body setae.-Essentially as in Palmaricoccus alialeae, with typically the follow­
ing 13 additional setae: 1 vellt.rornesal pair laterad of head skeleton; 1 dorso­
submarginal pair each on first to sixth abdominal 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, 3 pairs on first, 6 pairs each on second and third, 7 pairs each 
on fourth, fifth, and sixth, 5 pairs on seventh abdominal segment, and 6 pairs on 
aDal valve, or a total of 77 pairs present. 

Antenna.-More elongate than in Palmaricoccus altaleae; with a raised, mem­
branous base and sclerotic distal part lacking a sunken area; with 5 fleshy setae 
varying in size and position, and 2 small, slender, almost wholly evaginated setae, 
which are considered to be homologous with the pair of invaginated setae of 
Palmaricoccus altaleae; all setae arising riom distal part of antenna. 

Rostralis.-In one typical specimen, 2.2 mm long. 
Anal valve.-Covered with sclerotic tissue, which in younger specimens is 

usually marked with. irregular lines and numerous spinelike thickenings; in older 
specimens tissue heavy, obseurin~ markings; with 6 pairs of setae, 2 cephalo­
lateral pairs being slightly larger than the others. Anus cephalad in position; 
aDal ring apparently present but insignificant. 

Dried matenal.-Puparium more frequently observed wedged beneath calyces 
of fruit; dark reddish brown; much matted wax scattered over body; varying in 
size and form; dorsum more convex than in Palmaricoccus alialeae, but body neyer 
globular; margins rounded; posterior end pointed dorsocaudad. 
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FIGURE J9.-Palmaricoccu", pritchardi(le: A, Second·stago femalo, posterior end, dorsal surface, X 500; E, 
samB, mesothorncic spirucle, X 500; C, samo, antenna, X 1,000; D, sume, 8·shaped pore, X 3,000; E, same, 
midventral region of puparium, X 100; F, 0, third-stage fomnlo, largo and smnll dorm tubercles, X 1,500; 
N, adult fomale, antenna, X 1,000; I, slIme, posterior end, tlorsnl and ventml, X 500; J, same, 8-shepatl 
pore, X 3,000. 
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THIRD-STAGE FEMALE 

(Fig. 19, F and G) 

Pyriform; derm membranous but firm; many rounded tuberculate structures 
of varying sizes scattered over both surfaces, possibly thickenings around pores 
of preceding instar; spiracles similar to those in Pal'llZaricoccus attaleae; with two 
clear areas where one would normally expect to find antennae. 

ADULT FEMALE 

(Fig. 19, H-J) 

Body.-Moderatcly elliptical to pyriform; posterior end drawn out a little 
more tlian in Pal'llZaricoccus attaleae; segmentation obscure except on both surfaces 
of the five posterior segments; derm membranous except for faint sclerotization of 
caudal pl\rt of anal segment; papillae very small and numerous around spiracles 
and ventromesal surface of thorax. Typical specimen 1.1 mm long and 0.74 
mm wide. 

Pores.-B-shaped pores distributed over ventral surface 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; 
apparently absent on dorsum; in structure essentially as in second-stage female 
except external openings surrounded by sclerotic rims. On one side of typical 
specimen, the fo1\owing number of B-shaped pores: 67 from cephalic margin of 
head to, but not including, posterior section of mesothorax; 53 on next two segments, 
practically embracing the area between lines drawn through caudal margins of 
spiracles; 20, 16, 12, 6, and 2 on the segments immediately fo1\owing, in consecu­
tive order; in aU, 176 counted on oneside; witha moderate variation in their number 
on the dilferent segments, especia1\y on thorax. Quinquelocular and other types 
of pores absent. 

8piracles.-A moderate number, not a brush, of tracheoles, issuing from inner 
end of each tr/wheal chamber. 

Body sclae.-Distributecl essentially as in second-stage female except typically 
1 more pair on head, 5 more pairs on thorax, and 1 more pair on third abdominal 
segment; in all, 12 pairs on head, 1.6 pairs on prothorax and mesothorax together, 
8 pairs Oll metathorax, 3 pairs on first, 6 pairs 011 second, 7 pairs each on third 
to sixth abdominal segments, inclush-e, 5 pair.; on seventh abdominal segment, 
and 6 pairs on anal segment; in all, 84 pairs present. 

A.nlenna.-With fiye long Heshy setae of varying sizes and a pair of small 
setae, which are only partially inmginated. 

Rostralis.-With 1 elongate loop, 2 large roundish loops, and the small cephalic 
loop, when uncoiled within body; in one typical specimen, 3.8 mm long. 

Anal segment.-Somewhat less reduced in size than in Palmaricoccus attaleac; 
with typieally (j pairs of B-shaped pores, 2 pairs distinctly Oll dorsal surface and 
4 pairs along caudal margin; (j pairs of setae, 3 pairs approximately the size of the 
other body setae on dorsullJ anel the remaining 3 pairs stout; aIlaI ring obscure, if 
not absent. 

t 
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SECOND-STAGE MALE 

(Fig. 20) 
Body.-Moderately elliptical, with both ends about equally rounded; segmen­

tation distinct except on ventral surface of head, prothorax, and mesothorax; in 
younger individuals lightly sclerotic, with increasing sclerotization posteriorward 
on the four posterior abdominal segments, which in older individuals are likewise 
sclerotic, though remainder of body appears to become more or less membranous. 
Papillae small andspinelike; numerous marginally and submarginally on both sur­
faces, gradually disappearing mesally on both surfaces, but here numerous 
irregular rows of spiny and serrated spicUles occur. A typical newly molted 
specimen 0.36 mm long and 0.20 mm wide; a fully developed specimen 0.44mm 
long and 0.21 mm wide. 

Pores -8-shaped pores fairly numerous; scattered over both surfaces of body; 
subequal in size; in structure essentially as in Palmaricoccus allaleae 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 thorax, 6 on first, 16 on 

I( second, 14 on third, 15 on 
fourth, 14 on fifth, 16 on 
sixth, and 10 on seventh 
abdominai, and 13 on anal 
segment, or 104 on abdo­
men; in all, 176 on one side 
of body. Typically from 4 
to 8 quinquclocular pores 
associated with each meso­

c thoracicand 1 to 3 with each 
metathoracic spiracle; all 
rather closely grouped 
about each spiracle. 

Body selae.-Essentially 

D 

1. 	 as in Ph 0 en i C 0 co c c u's 
marlalli, with the following 
exceptions: 2 less pairs on 
or ncar margin of head, the 
lateromesal pairs of dorSllm 
on prothorax and anterior 
section of mesothorax ab­
sent, 1. ventromesal pair 
present on second abdomi­
lIal and1 extra pair, cOllsid­
ered to belong to he ventra­
mesal series, on seventh 
abdominal segment, 1 less 

FIGURE 	 20.-Palmaricoccus prilchardiae, second-slage mnle: A, pair 011 aual segment; thus 
Posterior end, dorsal nnd ventral, X 500; E, melathorncic leg, in all, 75 pairs present.
X 1,500; C, mcsothorncic spirncle, X 1,000; D, lateroOlorginnl 1 I R tl I 
a-shaped pore, X 3,000; E, another rnetathoracic leg, X 1,500; 10', r n cnnu ..- a ter e on­
antenna, X 1,000. 	 gate; apparently composed 

of 4 segments; with .5 large 
fleshy setae and apparently 2 minute spinelike ones, besides the small invaginated 
pair. 

Rostralis.-With 1 elongate loop, 2 broad rather deep loops, and the character­
istic small cephalic loop, when uncoiled within body; ill one typical specimen, 
0.93 mm long. 

Legs.-May or may not be evident; usually vestigial in character. 
Anus.-On or near caudallIlargin, which projects slightly here; analrillg rather 

broad and strongly sclerotic. 
Exuvialion.-No data available. 

THIRD, FOUHTH, AND ADULT illALE S'rAGES 
Not available. 

P ALlIfARICOCCUS NESLOTES (Laing) (10) 

Material from Frederick Laing, on "palm sp. ", Lord Howe Island, 
South Pacific Ocean; E. E. Green, same source; United States Bureau 
of Entomology (Kotinsky no. 134), <t on palm >I, Macheno, Hawaii, 
August 24, 1906. All along depressions of pinnae. 
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EGG 

Not identified. 
FIRST STAGE 

(Fig. 21) 

Body.-Moderatelyelliptical. Usually with a distinctly sclerotic area cephalad 
of head skeleton. Thoracic furcae obscure. Posterior 3.bdominal segment 
typically more or less sclerotic. Dorsal surface of abdomen becoming clearly 
sclerotic and sharply delimited in fully developed female specimens, but not in 
the male. Typical nmvly hatched specimen 0.22 mm long and 0.13 mIll wide; 
fully developed specimen of either sex 
about 0.29 mm long and 0.20 mm wide. 
Male instar not pupariaL

Pores.-8-shaped pores occurring typi­
cany as follows: 2 large dorsomarginal pairs 
on head, 1 cephalad and 1 caudad of eyes; 
5 small dorsomes:.l pairs in a row on tho­
rax and second abdominal segmcnt to­
gether; 1 small dorsosubmarginal pair 
cach on mesotllorax and first and seventh D
abdominal segments; 1 large dorsomar­
ginal pair on eighth abdominal segment; 
1 large ventromarginul pair laterad of eaell 
spiracle, and on cach of second, fourth, 
and sixth I1bdominal segmcnts; in all, Hi 
pl1irs present. A single Cjuinquelocular 
pore associated with each lllcsoillOracic 
spiracle.

8piracles.-Spimculariac elongate, dis­
tinctly sclerotic. 

Body selae.-In distribution about as in 
Palmal'icoccus alialeae, with the following 
cxccptions: Frontal pair Oil head abSC'llt, 
the slll3]1 yentromarginal pair and the 
more mesal pair caudad of mcsothomcic 
coxa on anterior $cction of mctathorl1x 
apparently alwaY$ abscnt; vcntromesal 
pair not observed on second abcluminal 
segment; in all, G5 pairs present. In one 
specimen, outer and inner long caudal 
pairs, rcspectiyely, 29 and 101 microns 
long. 

Anlenna.-Much like that in Palmari­
coccus prilcha.rcliae, tholl~h Illllch slllaller. 

Roslralis.-With a single long caudal 
loop besides the characteristic small ce­
phalic loop, when uncoiled within body; 
in two specimens, 0.44 and 0.47 111m long, 
respectively. FlGurn: 21.-PulmaricocCll~ nesio/cs, firsL·sLage 

Legs.-About as in Palmaricoccus alla­ nymph: A. Posterior end. dorsal and "enLral,
X 1,200; B, dorsal 8-shaped pore, leae, except for presence of a single seta X ~,OOO; 
C, IIleLaLhorn~ie leg, X 1,000; n, dorsomeslll 

on femur and none on tibia. a·shaped pore. X 3,000; E, mesoLhoracic spir­
EXlivialion.-In male, the break occur­ acle, X 2,000; E, ante0lll1, apical part, X 1,000. 

ring caudad of antennae and eyes, the 
ventral skin, with head skeleton and rostrum not in an inverted position, being 
pushed toward posterior end, leaving a 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 
ncar anus, with head skeleton and rostrum in an inverted position. 

Dried material.-Bright reddish brown at first, old specimens darker brown; 
moderately well covered with whitish matted filaments. 
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SECOND-STAGE FEMALE 

(Fig. 22) 

Body.-Moderately elliptical; seventh abdominal segment characteristically 
projecting caudally; segmentation distinct on venter of abdomen, elscwhere 

--_._--­
'7

::7 
.,J 

J 

'7 ..,! 
~ 

J :>-' 

FIllunE 22.-·Palmaricoccu8 7les;otes, sccond·stage feInnle: A, Posterior end, dorsal ami Yentrnl, X 500; B. 
a'shaped pore, X :J,OOO: C, mcsothorncic spiracle, X 1,000: D, dorsoluternl surface, second abdominal 
segment, X 1,000: E, antcnnn,X 1,000, 

obscure; mcmbranous except (or possibly a narrow border of seventh abdominal 
segment immediately around anal valve, and for anal valve, which is moderately 
sclerotic in its entirety; sclerotizatioll increasing little, if any, cephalad of here 
before general thickening of derm takcs place preceding puparial state. ]Iintire 
ventral margin thickly co\'ered with stout, papillae, rather acutely pointed, 
uniformly arranged, and rcstrictcd to a Illodcmtely narrow baud around this 
margin, but the ventromcsalrcgion of thomx and abdomen with Humerous rows 
of small spicules; on dorsum a number of slllall blullt papillae extruding to mesoll. 
Membranous areas laterad of head skeleton not distinguished, rosh'alis of aclult 
apparently being forced through the lllore or less undifferentiated derm. Pupar­
ium but moderately sclerotic on dorsum, lrsil ~o on venter. A newly molted 
specimen 0.37 rum long ancl 0.19 rum wide; n, typical pupal'ium O. 74111m long and 
0.36 rum wide. 
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Pores.-8-shaped pores situated 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 exte1'llal openings; bars can be distinguished 
apart. The distinctly larger 8-shaped pores situated typically as follows: 4 to 6 
pairs each on ventral margin of head, prothorax, and anterior section of meso­
thorax together, and posterior section of mesothorax; 2 or 3 pairs on each section 
of metathorax and each abdominal 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 mesothorax together, and 2 or 3 pairs on metathorax and on each abdominal 
segment except seventh; marginally and submarginally on dorsal surface, 4 pairs 
on head, 6 pairs on prothorax, and 1 to 3 pairs on each remaining body segment 
except anal valve; mesally on dorsal surface, 1 pair on cach body scgment except 
sb..-1;h and seventh abdominal ones and anal valve. In one typical specimen, 56 
pairs of 8-shaped pores of both sizes on venter and 36 pairs on dorsum; along 
ventrosubmargin the two sizes almost intermingling. Typically 4 to 6 quin­
quelocular pores associated with each mesothoracic and a single pore with each 
metathoraeic spiracle; mesothoracic pores in shallow depressions leading to 
spiracles and not closely bunched. 

Spiracles.-Mcsothoracic but not metathoracic pair in shallow depressions 
reaching to body margill; with no surrounding distinct sclerotic plates; spiracu­
lariae quite slender. 

Body setae.-Essentially as in Pal'll1aricoCcllS aitaleae, with the following varia­
tions: 11ess pair on head; 2 additional pairs on posterior section of mesothorax, 1 
caudad of mesothoracic spiracles and the other laterad of rostrulll; 2 additional 
pairs on posterior section of metathomx and first abdominal segment together, 
these near ventral margin; 1 additional pair each near ventral margin of second 
to seventh abdominal segments, inclusive, but apparently no ventral mesal pair 
on second abdominal scgment; 3 additional pairs on anal val,oe; thus typically 
10 pairs 011 head, 13 pairs on prothorax and mesothorax together, 9 pairs on 
metathorax, 2 pairs on first abdominal scgment, 5 pairs on seeond, 6 pairs eaeh 
on third to seventh abdominal segments, inclushoe, and 6 pairs on anal valve, or 
a total of 75 pairs present. 

Antenna.-Restrieted to a single distinctl? sclerotie apical picce without a 
sunken area; with typically 4 fleshy subcqual setae and a pair of sllJall wholly 
invaginated setae. 

Roslralis.-In one typical specimen, 1.'14 lllm long. 
Anal valve.-Covering tissue reticulate in appcarauce with 6 pairs of setae, the 

2 most lateral pairs somewhat larger than the others. Anlls situated ncar ccphalie 
border; anal ring apparently absent. 

Dried material.-PupariulJ1 bright to dark broWII; well covered with matted 
filaments; moderately flattencd, with rounded margins; posterior end pointed 
dorsocaudad. 

TurnD-S'J'AOg FE~[Ar,E 

Not identified. 
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ADULT FEMALE 

(Fig. 23) 

~ Bodll.-Elongate elliptical, with moderatc slopc toward posterior end, which 
projects less roundly than in Palmaricoccus altaleae and P. pritchardiae, and has 
a characteristic wavy margin; scgmentation distinct on vcntral surface of thorax 
and abdomen, and on dorsum of the three posterior abdominal segments; mem­

branous except for moderate scleroti­
zation of caudodorsal part of anal seg­
mcnt. Papillae absent except for 
some prominent oncs and some others 
small, all morc or less spinclike, 
groupcd with spiculcs and ridgcs in 
irregular rows about cach spiracle. 
A typical specimcn 0.67 mm long and 
0.30 mill wide. 

l Pore.5.-Kot numerous; typically
I located in submarginal and mesalC l regions of \'cutral surface of thoraxr­

and abdomcn, except on anal seg­l:J mcnt; partitions apparcntly no more 
than through bars; bars can be distin­o 
guished apart; bullae elongate; extcr­
nal openings somewhat expanded and 
not surrounded by sclerotic rims; 
typieally~no pores on head, 11 or 12 
scattered pairs ill the general region 
around eaell mesothoraeic spiracle 
and betwecnlatter and head skelcton, 
5 or 6 scattered pairs around each 
metathoracic spiracle, none to 3 pairs 
on each abdominal segment; ill one 
typical specimen 29 pairs counted. 
Quinquelocular pores absent. 

Spiracles.-With a moderate num­
ber of trachcoles issuing from traehcal 
chamber. 

Body setar.-More limited in dis­
tribution thlln in second-stage female; 
apparently absent submarginally and 
lUcsnlly on donnlln, except on tile 5 
posterior abclomino'! segments. 'l'yp­
icnlly 7 scattered pairs 011 head, 19 
pnirs on thorax, ] pair on first, 3 pairs 
each on second and third, 5 pairs on 
fourth, 6 pairs each on fifth and sixth, 
find 5 pairs on scventh nbdominal 
segment, nnd 6 pairs on anal segment;
in all, 61 pairs present. 

Jlnlcnnae.-With five fleshy setae 
and pair of small setae, which are 
wholly invaginated. 

Roslralis.-With onc cIongate loop
FIGUItE 23.-Palmaricocclts .1t.!iD/es, ndulL (e1llnlo: A, and the small cephalic loop, when

Posterior end, dorsal nnd ventral, X 500; n, meso· 
thorncic spiracle, X J,OOO; C, 8-slmped pore, X 3,000; uncoiled within body; in one typical 
fl, nntennn, X 1,000. specimen, 2.2 mIll long. 

Anal segment.-Less reduced in size 
than in Palmaricoccus allalcae; typically with 3 pairs of 8-shaped pores along 
caudal margin; with 6 pairs of setae, 3 pairs being on dorsum and of approximately 
the same size as the other body setae, and 3 prominent pairs along caudal 
margin, long and somewhat stout; allal ring, if prescnt, inconspicuous. 
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SECOND-STAGE MALE 

(Fig. 24) 
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j,'J(l[IHb: 2,j.--l'almNricocCII.Y n(sioles, 5Qcond-stngo mille: A, Body, dorsnl nnd yeutrnl, X 500; B, antenna, 
X 1,000; c." B·shnpcd pore, X 3,000. 

Bodl/.-Moderntely elliptical, with both ellds about equally rounded; segmellta­t 
tion distinct except on ventral surface of head, prothornx, and mesothoraxj in 
younger specimens vcry lightly sclerotic, with increasing sclerotization postcrior­
ward on the four posterior abdominal segmcnts, which in older specimens are likc­



78 TECfu"l"ICAL BULLETIN 404, U.S. DEPT. OF AGRICULTURE 

wise sclerotic, though remainder of body appears to be membranous. Papillae 
smail, spinelike, numerous marginally and submarginally, but rapidly disappcar­
ing mesad, where numcrous irrcgular rows of spiny and serratcd spicules occur on 
vcntral surface. A ncwly moltcd spccimen 0.29 mm long and 0.17 mm wide; a 
fully developed specimen 0.46 mill long and 0.21 mm wide. 

Pores.-8-shaped pores fairly numerous; scattered generally over both surfaces; 
slightly smaller mesad on both surfaces; in structure essentially as in Pal1llaricoc­
CllS altaleae except slightly larger and external opening surrounded by a narrow 
sclerotic rim; on one side of one typical spccimen were: 16 on head, 50 on thorax, 
and 66 on abdomen; in all, 132 on one side of body. Typically 2 to 3 but some­
times only 1 quinqueloeular pore associated with each mcsothoraeic spiracle, and 
1. or, more often, none associated with mctnthoracic spiraclcs. 

Body seiae.-Essentiully as in PhocnicococClIs marlalii, \lith the following excep­
tions: Frontn} pnir on head absent and second ventromesal pai!" on head not 
distinctly larger than adjacent pnirs; the lateromesal pairs of dorsum on pro­
thorax and anterior section of mesothor:J.x absent; 1 marginal pair absent from 
mesothorax and from metathorax, and thc velltromesal pair on antcrior section 
of metathorax absent, but an ndclitio!lnl yentromesnJ pair on posterior sectioll of 
mesothorax; 1 ext.ra pair cach, considered as belongillg to "luteromesnl" series, 

on first to sixth abdominal segments, inclu­
sh'c; 1 extra pair each, considered as belong­
ing to thc \'entromcsal scrics, on sixth and 
seventh abdominal scgments; 1 less pair on 
anal segmcnt; in all, ')0 pairs present. 

.ilnicnna.-Occurring as n l"olll1ded tuber­
cle; :tpparently composed of 3 scgments; 
with '1 large fleshy Retae, 2 srunller fleshy 
setae, and a pair of small invaginated setae. 

llosiralis.-\Yith 1 elongate loop, 2 broad 
rtdher deep loops, and the characteristic 
small eephalic loop, when uncoiled \lithin 
body; in one typical specimen, 1.03 mm 
long. 

Degs.-Not always ill eddence; when so, 
\'estigial in clw.mcter. 

Anus.-On or ncar dorsocnur!nl margin, 
which docs not projcct here; anal ring rather 
narrow but \\'ell sclerotized. 

EXIH'ialfon.-No data available. 

TfunD-STAGE MALl') 
FIGUIIE 25.-Pulmaricoccu.s lIcsiotes: A,

Third'stnge mnle, posterior ~nd, dorsnl and (Fig. 25, A and mventral; n, same, wingpnd; C, fonrth·stage
malo, wing pad; D, snlJ1~. posterior end, 
dorsal nnd ventral, X 40(). All a\'ailable spccimcns too delicate for 

adequate study; short rounded wing pads 
prescnt; delicate sctae on various hody scgments; 5 pairs of setae on eighth 
abdominal, and 6 pairs, illcludlllg 1 ll1lu'ginnl pair distinetly larger than tllC 
others, on 3.lltLI segment. OIl(' spl'Cimell 0.39 mm long nnd 0.20 mm wide. 

'FOCIl'l'H-8TAGE MAL1~ 

(Fig. 25, C and D) 

All a\'ailablc sperimens too delt('atc for adequale siudy; posterior projection 
essentially as in Palnutl'icocclIs aI/a/cuI'; wing pads present, distinctly longer than 
in preceding instnr; with delicate s~tae on the various s.egll1cnt~, including 5 pa!rs 
each on sixth imd ~e\'clllh l.tbdomll1itl segments, 4 l)!urs on eighth, and 2 parrs 
on nnal segment; l(~g;; sharply elbowed. Oil(' sperimcll 0.11 JI1m long and 0.20 
mill wi ell'. 

ADl.iI/l' 'l\lAl~l+J 

(Fig. 26) 

Borly.-Vestiges of thoracic wing framework lllay be indicatcd by pronounced 
depressioJls alollg cephalic Ilnd caudal borders of dorsal iHlrfnce of mesotborax. 
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Anal segment only segment clearly sclerotic. A typical specimen 0.51 mm long 
and 0.18 mm wide. 

Spiraculariae.-Elongate, with lateral ends somewhat expanded; strongly 
sclerotic, subequa1. 

Body selae.-Available material not in condition for full determination, but 
at least as fully represented as in Palmaricoccus allaleae. 

Anlenna.-Club elongate, with seven segments, all closely joincd. Typically 
3 slender setae on basal segment, 2 slender setae on second, 1 slender and 6 
fleshy setae on third, 3 slender and 5 fleshy setae each on fourth and fifth, 4 
slender and 8 fleshy setae 
on sixth, 3 or 4 slender and 
6 flcsby setae on seyenth 
and eighth, and 1 slender 
and 6 fleshy setae, besides 
a pair of minute at least 
partially evaginated setae 
onapicalsegment; setae of 
club large, nearly all10ng­
er and many considerably 
longer than the segments 
from which they arise. 

Head skeleton and ros­
trll1n.-Vestiges of head 
skeleton nnd rostrum dis­
tinct; invngination lend­
ing to alimentary tube in 
evidence. 

Legs.-The three pairs 
suhcq ua1. The setae of n 
metathoracic leg occur 
typicnlly as follows: Coxa 
4 slender and '.I: fleshy se­
ine besides the mCnute 
basnl one, trochnnter 1 
slender and 2 fleshy setae, 
femllJ' '.I: slender and 5 
fleshy setae, tibia 8 slen­
der and S fleshy setae, 
tarsus 4 slender aud 12 I 
fleRhy setae, claw 2 setae. "' j 
Slender setae of various 
sizes, mostly rather small; 
fleshy Rebe large. Sebe 
OIl the other 2 pairs of legs 
approximntely as on met­ E 
atho!'t1cie legs. 

Genus HALIMOCOCCUS 

Cockerell 
 c 

Fms'l' STAGE FJ(;t"RE 26.-Palmaricocc1l8 ucsioles, IldulL JIlul~: A, Antennn, X 400; 

B, metnthorncic leg, X 400; C, JIlesothorncic spiracle, X 1,000; D.


Body elongate ellipti­ bend skeleton, dors!ll and ventral, X 400; E, posterior cud, dorSul 

cnl; caudal margin of ab­ nud ventrnl, X 400; P, wing 11,.d, X 400. 
domen mayor mny Ilot 
bulge; segmentation of head, prothorax, andmesotho!'[Lx ill defined,e1sewheremore 
or lesl:> clenr; posterior end mayor mny not be llistincti)' sclerotic. 8-shaped pores 
may be prominent or inSignificant; partitions may be scarcely in cvidence, even 
through distal bILl'S, nt most cxtending apparently only slightly through tubes; 
extel'llal openings flash with surface; typically 1 to 1<1, pairs present nlong marglIlul, 
submarginal, and dorsomescLl regions of body. A slllgie quinque10cnlar or tri ­
locull~r pore associated with each mcsothorncie spiracle, but not with meta­
thoracic spiracles. IVIesothoracic spimcles open to exterior through a distinct 
tube arising in vicinity of tracheal collar, but metlLthoracic spimcles open ap­
parently on surfnce; spirnculariae mayor may not be well defined, strongly 
sclerotic, or snbe(juCLl. Either with or appnrently without clear area laterad of 
each meLathorncic 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 prothol'axj 4 to 6 pairs 
on mesothorax; 3 to 5 pairs on metathorax; llone to 4 plJ.irs on each of first to 
seventh abdominal segments, inclusive; 4 or 6 pairs on posterior abdominal 
segment. Antenna of the 6-segmented type; basal segment twice as broad, or 
distinctly less than t\\ice as broad, as any other segment; apical segment moder­
atelyelongate. Antennal setac occurring typically as follow::;: 2 slender setac on 
basal segment; 1 slender seta and a spinelIke process, which apparently may 
be present or absent, OIl second segmcnt; 1 scta, either minutc or moderately 
long and slender or fleshy, ou third segment; 1 flcshy seta cach on fourth and 
fifth segments; 4 slender and 5 fleshy setae 011 apical segment. Rostrum appar­
ently with 3 pairs of minute apical setac; rostralis with a single long caudal loop 
and the small cephalic loop, when uncoiled within body. Legs moderately 
slender; neither trochantcr and femur nol' tibia and tarsus fused. Leg setae 
occurring typically as follows: 5 or 6 setae, including minutc basal onc, Oll eacll 
procoxa, and only 5 sctae each, including minute basal one, Oil each of other 
coxaei 2 setae, 1 the minute basal seta, the other comparatively short, on tro­
chanter; none to 2 setae 011 femur; nonc or 1 scb on tibia, 3 setae and thc spine­
like process, which mayor may not be cvident, on tarsus; 2 sebe on claw. Anus 
small and delicate; OIl or ncar ventrocaudal margin; anal ring absent. lVIale 
instal' puparial. 

SECOND-STAGE FEMALE 

Body elongate elliptical to pyriform, or largely subcircular; general outline not 
continued evenly aronnd posterior end, which projects slightly; segmentation, 
except that of anal valVC' obscure or indicated in part on ventral surface of abdo­
men; membranous except posterior end. Papi1lae prescnti numerous or scarce. 
\Vith 8-shaped pores present or apparently absent; if present, few in number, 
situated on or near body margin, and delicate; partitions apparently mayor may 
DOt extend through both bars, but at least no more than yery slightly through 
tubcs; bars difficult to distinguish apart; bullae delicate; cxternal openings may 
or lllay not be 011 sclerotic projections. All spiracular pores quinquelocular; of 
two contrasting sizes, and several of intermediate size may be present; typically 
10 to 40 of all sizes associated with p.lLch mesothoracic spiraclc, and 1l0ne to 7 of 
all sizes associated with each metathoracic spiracle; thc larger and iutermcdiate­
sized ones invaginated and opening on body surface, the smallcr ones apparently 
not invaginated and, together with accompanying spiracles, opening within 
deep pockets; no other quinquelocular pores on body. Mesothoracic spiracles 
always open, metathomcic spiracles mayor may not open within deep pockets; 
spiraculariae mayor may not be elongate, strongly sclerotic, subeql1al, or even 
clearly defined. Body setae scarcc; usually 1 pair or nonc, but not morc than 2 
pairs, to anyone segment except On thc 4 posterior abdominal segments; from 
none to 3 pairs on fifth, none to 4 pairs on sixth, and 1 to 5 pairs 011 scycuth 
abdominal segment. Ante!111n. limitccl to a small, roundcd, sclerotic piece haying 
2 miuute, slendcr, partially invaginated setae. Rostrum apparently with at lcast 
2 pairs of minute apical sctne; rostralis with 1 elongate loop, 2 large roundish 
loops, and the chnractrristic l::mall cephalic 100J), when unroiIecl within body 
(data for one species lacking); It Ilwm\)ranou8 arra through which rosb-alis of 
adult is forced may or lllay not bc e\'ident. Anal \':!!\'e always prcscnt; with char­
acteristic markings either distinct, obscuTr, or possibly absent; pores lacking, 
but with from 4 t,o 7 pairs of setne. Anu/' situatrd rnudaUy on anal vnlye; anal 
ring apparcntly abscnt. Becomes puparium, which mas OJ' mllY llot be hca\'ily 
sclerotic. 

ADUL'r FE'IALE 

Body modcratcly or elongate eUiptica.1 to pyriform, or largely subcircular; 
posterior eud distinctly projecting beyond g!'uernl body Inarginj sl'gnH'utntion 
obscure, or lilay be c\'ident all parts of ventral sllrIae!' and 011 both sllrftwes of 
posterior 3 or 4 segments; iu both young and old specimens tll'l'lll memlmulolls 
except for somc sclcrotization of anal segment and pal't$ of n~ntl'al SUrf!LC<' of 
scvcnth abdominal S<'gment, which llllty also appear slightly sclerotic. Distinct 
papillae absent. 8-shttped pOJ'!'s distinct; pt\rtitions extending through bars, 
and I1pp:u:cntly IlIay extend partially through tl1b('~; hal'S may be difllcult to dis­
tinguish apart; bullac delicate; cxternal opl'nings flush with sUJ'facc and not 
surrounded by sclerotic rims; localizrcl in J'rgioJl 1I1('Sttd of llll'sothoracic and crph­

I 
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alad of metathomcic spiracles; may be few in number or moderately abundant. 
Quinquelocular pores absent. Spiracles flush with surface; spiraculariae moder­
ately elongate or stout, strongly sclerotic, and mayor 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 midthoracic region, marginally 
on the 4 or 5 posterior abdominal segmcnts, and always on anal segment. Antenna 
limited to a single sclerotic piece having a pair of small, slender, partially invagi­
nated setae. Rostrum with 1 and possibly 2 minute pairs of apical setae; rostralis 
with 1 elongate loop, 2 large roundish loops, and the characteristic small 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, no 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 parallel; segment,'~,. 
tion lllay be practically obscure throughout, in evidence mesally on ventral SUI' ­

face of abdomen, or distinct on both surfaces of abdomen; membranous excep'\. 
for a vcry slight sclcrotization of the 2 postcrior abdominal segments, or a heay} 
sclerotization of the 3 or 4 posterior abdominal segments. Papillae abs('nt ',!t' 
restricted to posterior end, where they are small, rathcr numerous, and blur.t 
appearing frequently as hardly morc than short irregular lines. 8-shaped porcs 
may be npparently abscnt or occur nlong lateral mnrgins of several abdominal 
segments; very few in numbcr, and ycry small and delicatc; partitions apparcntly 
c:-.-tending no farther than partly through bars, which cnn bc distinguishcd apart 
with difficulty; bullae delicate; external openings flush with surface, and not 
surroundcd by sclerotic rims. 'The asymmetrical type of tubular pore may be 
present; bar pronounced, tube moderately stout, external opening considerahly 
expanded and not on a projection or surrounded by a sclerotic rim; restricted to two 
ends of body. None, 1, or 2 quinquelocular pores associatcd with each mesotho­
racic, spiracle, but none with metll.thoracic spiracles; no other CJuinCJuelocular or 
any other pore type present on body. Spiraculariae elongate, strongly sclerotic, 
subequal. From none to 5 pairs of setne on ench of thoracic andnbdominal seg­
ments exccpt anal segment, which may possess as few as 2 pairs or as many as "6 
pairs. Antenna reduced to a finttcned, lightly sclerotic, irregulnrly outlined 
tubercle, or at most occurring only as a small, rounded, moderately sclcrotic 
tubercle with never more than minute setae present. Rostml setae either obscure 
or, at most,no more than 2 minute pairs present, these apical in position; rostmlis 
with 1 elongate loop or 21arge roundish loops, in either case also with the charncter­
istic small cephalic loop, when uncoiled within body (data for one species lacking). 
Legs mayor may not be in evidence. Anus minute; may be on caudal margin or 
distinctly up on dorsal surfnce; anal ring absent. 

ADUI.T MALE 8 

Body elongate clliptical, with posterior end occurring as a fairly large, moder­
ately slender, rnpierlike projection; scgmentation may be ncarly complete, 
with unusually clear definition of segments except for all of anterior section of 
mesothomx nnd for the separation of metathorax and second abdominal segment 
on ventral surface, or obscure on greatcr part of ventrnl surface and rather faintly 
indicated on dorsal surface; anal scgmcnt only may bc clearly sclerotic, or both 
eighth abdominal segment and anal segment mlly be partially sclerotic; Yf'.stiges 
of thoracic wing framework find wings absent. Spiraculal'iae stout and strongly 
sclerotic, with mctathoracic pair slightly more slender than mesotlloracic pair. 
Body setae absent on ventral surface of thoracic segments and may be absent on 
the dorsal and ventral surfaces of 3 to 6 abdominnl segmcnts. Typically 9 pairs 
of setac on head, -1 pairs on prothorax, 2 or 4 pairs each on mesothorax and mcta­
thorax, and Ilonc to "1 pairs on each abdominal segmcnt, with ttnal scgment limited 
to 3 pairs. Antenna with basal segmcnt mther short on one sidcj sccond scgment 
longer than Immd; club stout, with either 3 or ,1 segmcnts not compactly joined, 

•Dntn Cor one species Incking. 

18034-34-6 
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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 3 small slender setae, -respectively; segments 
of club having either only small fleshy setae, excluding one rather long, slender, 
apical seta all distal segment, or 2 slender setae on its basal segment and several 
small, stocky, spinelike setae on each of remaining segments, and, in addition, 
several rather small fleshy setae and a slender seta on its distal segment. With 2 
pairs of eyes, 1 on margin and the other, a distinctly smaller pair, on ventral 
surface. With a vcstige 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 segments of each pair and number and character of their sebLe may be nearly 
alike, or metathoracic tibiae and tarsi may be appreciably stouter than those of 
the other pa,irs, and also prothoracic and metathoracic femora may be stouter 
than mesothoracic femora; all setae rather small, except perhaps 1 or 2 on each 
coxa, a distal pair on each tarsus, and the basal pair on claw; ~ypically 5 and 1 
slender setae on each coxa and trochanter, respectively, besides the minute basal 
seta on each; slender, fleshy, or stout spinelike setae on each femur, tibia, and 
tarsus, ranging in number typically as follows: Femur 4 to 6, tibia 5 to 9, tarsus 5 
to 10; definite sensory areas apparently absent. Anus on or near cephalic border 
of anal segment, or obscure. 

Type of genus, I:Talimococc1lS lampas Cockerell. 

KEYS TO SPECIES OF I-lALIMOCOCCUS 

FIRS'!' S'!'AGE 

a. 	'Vith apparently only one pair of 8-shaped pores on body, situated on margin 
of second abdominal segment; mesothoracic spiracular pores compara­
tively large, with star-shaped margins; with no dorsomesal setae on second 
to seventh abdominal segments, inclusive__________ -_ lampas Cockerell. 

aa. 	'With 9 or 10 pairs of marginal or submarginal and 1 Or more pairs of dorso­
mesal 8-shaped pores; mesothoracic spiracular pores moderate ill size and 
without star-shaped margins; with one pair of dorsomesal setae each on 
second to seventh abdominal segments, inclusive. 

b. 	With only one pair of dorsomesal 8-shaped pores' 1l0rmally present; 
mesothoracic spirnculllr pores trilocular and slightly in vaginated; 
dorsomarginal setae of ordinary size; basal segment of antenna twice 
as wide as any other segmenL ____________________ thebaicae Hall. 

bb. 'Vith 5 pairs of dorsomesal 8-shaped pores normally present; mesotho­
racie spiracular pores quinqueloeular and appreciably i1lYaginatedj dor­
somltrginal setae conspicuously large and rather stout; basal segment 
of antenna not twice as wide as allY other segment____ borassi Green. 

SECOND-STAGE FEMALE 

a. 	Typically with 7 to 10 sUlall 8-shaped pores, their external openings at the 
apices of sclerotic projections; mesothoracic spiracles .surrounded by a 
characteristic subtrillngular area with roundish margins composed of 
papillae, spicules, and irregular lines; metathoracic spirncularille ill 
defined; covering tissue of Ilnal valve with numerous reticulate or im­
bricate markings__________________________________ lampas Cockerell. 

aa, 'With apparently no more than aile ]lair of 8-shaped pores, their external 
openings flush with surface and not surrounded by sclerotic rims; mcso­
thoracic spiracles not surrounded by tL characteristic differentitlted area; 
metathoraeie spiraculariae well defined; covering tio,sue of llnal valve 
without characteristic markings, at most with only irregular puckers or 
ridges. 

b. 	Body with Ilumt.;fOIlS pronounced spinelike papillae along margin; 
typically with 15 or 20 (sometimes more or less) large deeply invagi­
nated quinquelocular ]lores associated with each mesothoradc spiracle; 
metathoracic spimeles without accompanying pores and not in 
pockets; anal valve typically with 7 pairs of setae, 2 mesHl pairs being 
distinctly larger than the others; typical puparium subglobular in 
form, about 0.0 mm 101lg_________________________ thebaicae Hall. 
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bb. Body without distinct papillae; with typically 7 or 8 (sometimes more 
or less) moderately large, moderately invaginated quinquelocular 
pores assooiated wiGh each mesothoracic spiracle; typically with from 
5 to 12 quinquelocular pores of various sizes associated with each 
metathoracic spiracle, which is in a distinct pocket; anal valvD with 
only 4 pairs of setae, all subequal :wd very small; typicallmparium 
elongate in outline, appreciably depressed in cross section and less
than 0.6 mm long________________________________ borassi Green. 

ADUJ.T FEMALE 

u. 	 Mesothotacic spiraculariae distinctly larger than metathoracic pair; 3 pairs 
of setae in midthoraeic region of dorsum; no ventre-mesal setae between 
spiracles; dorsal surface of anal segment strongly sclerotic, and entirely so;
anal segment with only 4 pairs of setae______________ lampas Cockerell. 

aa. The 2 pairs of spiraculariae subequal; no dOl'sal setae on thorax; 2 or more 
pairs of ventromesal setae between spiraclcs; dorsal surface of anal segment 
not entirely sclerotic or, if so, only moderately sclerotic; at least 5 pairs of 
of setae on anal segment. 

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

bb. 	Body elongate elliptical to pyriform in outline; 8-shaped pores clustered 
mesocephalad of mesothoracic spiracles, from 12 to 18 on each side of 
body; no setae mixed in witll pore clusters; no more tnan 2 pairs of 
setae on any abdominal segment except anal one; anus near central 
part of anal segment_____________________________ borassi Green. 

SECOND-STAGE MALE 

a. 	Papillae present on the two posterior abdominal segments; tubular pores 
comparatively large, of the asymmetrical type, and limited to 3 pairs on 
the two posterior abdominal segments and 1 pair on head; typically with 
1 pair of mesothoracic quinquelocular pores, but occasionally none or 
2 pairs present______________________________________ thebaicac Hall. 

aa. Papillae abscnt; tubular pores minute or absent, when prescnt, apparently 
of the 8-shaped type and localized along margin of abdomen; all quinque­
locular pores absent. 

b. All pores apparently absent; with only 2 IJairs of setae on anal seg­
ment________________________________________ lr.mpas Cor-kerell. 

bb. About 4 pairs of minute 8-shaped pores apparently along margin of 
abdomen cephalad of sclerotic posterior end; witl~ 6 pairs of setae on
anal segment_____________________________________ borassi Green. 

ADULT MALE 

a. 	Body margins subparallel laterally and continuing rather evenly around 
anterior end; head indistinctly delimited; club of antenna 3-segmented, 
with distal segment tapering to a slender apical projection; all tles!lY setae 
of antenna and legs elongate________________________ lampas Cockerell. 

aD.. Body margins tapering perceptibly toward both ends and plainly constricted 
at suture separating heaci from thorax; head clearly delimited; club of 
antenna 4-segmented, with distal segm,ent blunt-Iy rounded at apex; all 
fleshy oetae of antenna and legs short and spinelike ______ thebaicae Hall. 

HALIMococcus LAMPAS Cockerell (2) 

Material from Stanfor~ collection of Ooccidae (received through 
T. D. i'1.. Oockerell); Umted States Bureau of Entomology (Fuller 
collection). Both lots from coast of Natal, "on palms", 'in depres­
sions on sections of leaves. . 
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EGG 


(Fig. 27, F) 


Oviparous. A group of usually about 6, and sometimes as many as 8, spines, 
rather well spaced and varying slightly in size; sclerotic body derm extending
appreciab'y around spines. 

FIGURE 27.-Halimococcus lampus: A, First-stulle nymph, bo']y, dorsal una ventral, X 500; B, sume, 
anus, X 1,500; C, sumo, mesothoroclc spirnclo, X 2,000; D, same, Inllrgil1!ll pore, X 3,000; E, same, 
antenna, X J,OOO; F', egg, spine grol1P, X J,I)OO. 
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FIRST STAGE 

(Fig. 27, A-E) 

Body.-Rather delicate at first. The following structures apparently ahsent: 
Distinct sclerotic areas near head skeleton, distinct furca on meson of thorax, 
appreciably heavier sclerotization of posterior end, bulge along caudal margin of 
abdomen, clear area laterad of each metathoracic leg. A newly hatched specimen 
0.28 mm long and 0.12 mm wide; a fully developed female specimen 0.50 mm long 
and 0.20 mm wide. Male puparium rather strongly sclerotic. A typical speci­
men 0.36 mm long and 0.18 mm wide. 

Pores.-Only one 8-shaped pair observed, on margin of second abdominal 
segment; sometimes apparently absent; rather delicate; partitions through bars 
amI tubes obscure; bars difficult to distinguish apart; bullae delicate; external 
openings large. With dark areas in several places on head and thorax where 
8-shaped pores are found in other species. One comparatively prominent quin­
quelocular pore, having a star-shaped margin, associated with each mesothoracic 
spiracle. 

Spiracles.-Mesothoracic pair deeply invaginated, with characteristic curved, 
rather delicate tubes connecting tracheae Witll external openings. Mesothoracic 
spiraculariae obscure or at least not well dcfined; metathoracic pair irrc_!tular in 
form and lightly sclerotic. -

Bod?! setae.-Majority prominent. Typically I:!. pairs on head, second vent.ro­
mesal head pair being distinctly larger than the othor hcad setae; 2 marginal pairs 
and 1 dorsomesal pair on prothorax; 1 marginal, 2 dorsomesal pairs, including 
what is considered to be a lateromesal pair, ancl 1 comparatively long ven1;romesal 
pair on mesothorax; 2 dorsomesal pairs, including a lateromesal pair, and 1 com­
paratively long ventromesal pair on metathorax; 1 clorsomesal pair on first 
abdominal segment; no setae on second, third, ancl fourth abdominal segments; 1 
dorsomarginal pair on fifth, 1 dorsomarginal and 1 small ventromarginal pair 
on sixth, and 1 dorsomarginal, 1 small ventromarginal, and 1 ventromesal pair on 
seventh abdominal segment; 5 pairs OIl posterior abdominal segment; in all, 33 
pairs present. Outer and inner long caudal setae in one specimen, 55 and 133 
microns long, respectively. 

Antenna.-Basal segment not twice as broad as any other segment. Two 
setae,l comparatively long, on basal segment; 1 comparatively long seta on second 
segment, but spine-like process apparently absent; 1 minute seta on third segment; 
1 comparatively short fleshy seta on fourth segment; 1 comparatively long 
fleshy seta on fifth segment; 4 slender and 5 fleshy setae, all comparatively long, 
on apical segment. 

Rostralis.-In one typical specimen, 0.75 mm long. 
Legs.-Coxae slightly broad; femora slightly stout. With 5 setae, including 

minute basal one, on each coxa; a single I:;eta, apically situn.j,ed, on femur; none 011 
tibia; 3 setae, but spinelike process apparently absent, on tarsus; 2 setae on claw. 

Exuviation.-In male the break occurring similarly as in Palma1"icoccus altaleae, 
but almost invariably complete, leaving a characteristic differentiated sclerotic 
band around caudal margin of sixth abdominal segment; head skeleton and 
rostrum of male simply drop down. Not definitely deterlnined in female. 

Dried material.-Bright brown in both young and ('ld specimens; naked in 
appearance; male roundish in cross section. 

I 
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SECOND-STAGE FEMALE 

(Fig. 28) 

Body.-Moderately elliptical in younger specimen~, pyriform in older ones; 
seventh abdominal segment projecting roundly; segmentation, except for that 
of anal valve, obscure in youn!!:er specimens; distinguished by slightly sclerotic 
lobules along ventral margin of thomx and abdomen, and with faint indications of 
sutures on posterior abdominal segments in older specimens; in younger specimens 
derm membmnous except for distinct sclerotization of anal valve; eventually 
sclerotizntion spreads over seventh abdominal segm(,::lt only, before general 
thickening, of derm takes place. With a few small blunt papillae around margin, 
more easily observed cephalad of mesothoracic spiracles; these papillae obscured 
in older specimens; membranous areas laterad of head skeleton apparently 
absent. Puparium only moderately sclerotic. A ncwly molted specimen 0.36 
mm long and 0.16 mm wide; a typical puparium 0.65 mm long and 0.41 mm wide. 

Pores.-8-shaped pores few in number, usually observed along margin of 
thorax and abdomen; delicate, mther elongate, subequal; partitions extending 
through bars but hardly into tubes; external openings on sclerotic conical projec­
tions; typically 3 or 4 pairs cephalad and 4 to 6 pairs caudad of mesothoracic 
spiracles. A varying number of quinquelocular pores, typically about 7 large 
ones, 1 or 2 intermediate-sized ones, and 7 small ones, associated with each 
L:lesothoracic spiracle but none with metathoracic spiracles; the larger ones 
rather scattered, margins not indented and slightly invaginated; the smallest 
ones closely grouped and apparently not at all invaginated. 

Spiracles.-Mesothoracic pair, with accompanying smallest pore,~, within deep 
pockets; surrounded by numerous shallow papillae, which extend out of the 
pockets dorsally, gradually becoming hardly more than slight ridges on dorsum, 
the whole effect of the papillae about the pockets appearing as a characteristically 
subtriangular mildly sclerotic area; all, or almost all, quinquelo('ular pores within 
these areas, the larger ones mostly along their ventral margin, ·0he intermediate­
sized ones near openings into puckets. Mctathoracic spiracles opcn on surface; 
inconspicuous; unusually mesad in position; spiraculariae of both pairs ill defined. 

Body selac.-On or near margin, apparently 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 segment; 4 
pairs on anal valve; in all, 17 pairs present. 

Anlcnna.-With two minute setae only, largely invaginated. 
Rostralis.-In one typical specimen, 2.2 mm long. 
Anal valva.-Covering tissue distinctly sclerotic, with numerous faint reticulate 

or imbricate markings which are sometimes obscured; 4 pairs of setae along 
eaudolateral margin, 2 pairs somewhat larger than the others; anus small, dis­
tinctly caudad in position, and usually surrounded by thickened tissue; anal ring 
probably absent. 

Dried malerial.-PupariulU bright brown; naked except for occasional few 
waxy filaments; body dome-shaped, almost globular, deeply rounded dorsally 
ancllaterally as far ventrad us lobules; posterior end pointed straight dorsad. 
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F!Gur,~ .:.I-lialimococclJ,.j lampaa, ~'econd-stllgc female: A, Body (partially developed), dorsal and ventral, 
X 300; E, marginal 8-shaped pon1, X 3,000; C, uutenna, X 2,000; D, metathoracic spiracle, X 2,000; E, 
largo quinqnolocular pora associllted wiLh mcsothorncia spiracle, X 2,000; P, smnll <[uinqneloculnr pore 
Rssocinted with mcsothorncic s[lirncle, >< 2,000. 
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THIRD-STAGE FEMALE 

Present, but not in condition to distinguish any parts satisfactorily. 

ADULT FEMALE 

(Fig. 29) 

Body.-Moderately elliptical to pyriform; segmentation indistinct except that 
of anal segment; apparently entire dorsum of an.tl segment strongly sclerotic. A 
typical specimen 0.52 mm long and 0.39 mm wide. 

Pores.-8-shnped pores restricted to aren between mesothomclc spirn.cles and 
head skeleton and rostrnm; partitions extending part way through tubes; bnrs 
difficult to distinguish apart; bullae distlllCt and possessing thickened areas near 
their inner ends; externnl openings slightly expanded; 42 counted in the group on 
one side of one typical specimen.

Spiracles.-Spiraculnriae moderately elongate j mesothomcic distinctly larger 
than metathoracic pair.

Body setac.-All nearly suboqunl; apparently absent on head; apparently 1 
ventrosubmnrginn.l pair each on prothornx, mesothorax, and metathomxj 1 
ventromesal pair each on second, third, and fourth abdominal segmentsj 1 ventro­
marginal or submarginal pair each nnrl 1 ventromesal pair each on fifth, sixth, 
nnd seventh nbdominnl segmentsj 2 c1orsomesnl and 11ateromesitl pnir of dorsum 
in midthoracic regionj 4 pairs on anal segmentj in all, 19 pairs present. 

Antenna.-Essentially as in second-stage female. 
Rostralis.-In one typical specimen, 3.2 mm long.
Analsegment.-Welldefinedj with 4 pairs of subequal setae along lnterocuudnl 

margin; anus slightly cephalad of center. 
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FIGURE 2!l.-FIalimococcu8 lampas, adult female: A, Body, dorsal I1nd ventral, X 300; E, Interal aspect 
of posterior end, X 300 ; 0, antenna, X 2,000 ; D, midvcntrnl a-sbaped pore, X 3,000. 
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SECOND-S'rAGE MAI,E 

(Fig. 30) 

Body.-Elongatc elliptical, with sides 
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FIGUUY- 30.-IIali7llococCllS la11lp(ls, second·stnge runlo: 
llQuy. dorslIl nml "cntml, X 35Q. 

nearly parallel; anterior end broadly 
rounded, posterior ena less so; seg­
mentatioll in evidence meballv 011 
ventral surfaee caudad of rostrtim to 
and including fourth abdominal seg­
ment, elsewhere obscure; membranous 
except for the four postcrior abdomi­
nal segments, which are rll-ther sharply 
differentiated from remainder of borlv 
and uniformly moderately sclerotic it 
first, and uniformly heavily sclerotic 
toward matnrity of instar, though nt 
this time the remninder of the body 
appears more delicate than when newly 
molted. Papillae absent. One speci­
men 0.36 mm long and 0.12 mm wide; 
another 0.44 mm long and 0.17 mm 
wide. 

Porcs.-Apparcntly 110 pores of any 
type present. 

Body sclae.-Subequal; typically 
with 8 pn.irs on hend; 2 ventromllq:!'inal 
pairs and 1 dorsoll1nrginal pair on 
prothorax; 1 "entrOl11eH:lI pair each 
on ll1esothorax, metathorax, and fifth, 
sixth, and ~eve!lth Hbdominal se~­
ments; 1 clorsomesal pair each appar­
ently on metathoJ'!\x, and first, fifth, 
sixth, and seventh l1bdomiIJal seg­
ments; 2 dorsal pairs on anal segment; 
in nIl, 23 jMirs present. 

Anlcnna.-Struct.umlly hardl \' more 
than a mildly sclerotic thicliening, 
with nbout 3 minute Hetae, 2 of which 
appear to be invaginatecl. 

Roslrali.~.-Noj, a·\'ailable. 
LegB.-Not in eyiclence. 
Anus.-On dorsal surface Ileal' 

cHudal margin. 
E;nwiatt"on.-The heavily sclcrotic 

posterior end projecting [rom pu­
parium and appearing to brcak off 
from remainder of hody and t(l be 
pushed awn)' ut time of emergence of 
adult. 

TllrHn-F\~'AGE lI!.U,E 

No specimens availahle. 

FOUHTII-S'l'AGl" ~IALE 

No specimens in condition to 
distinguish the Plll'ts SlttiRfu('­
torily. 
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ADULT MALE 

(Fig. 31) 

Body.-Margins subpamllellaterally and continuing more or less cvcnly around 
anterIOr cnd; head indistinctly dclimitcd; segmentation obscurc over greatcr pr:rt 
of ventral surface and not well defincd on dorsal surface; anal scgmcnt sclerotic, 
remainder of body membmnous. A typical specimen 0.44 nun long and 0.13 mm 
wide. 

Body se/ae.-SmaU exccpt second vent,romesal head pair ancI 2 pairs on anal 
segmcnt; typically 4 vcntral ancl 5 cIorsal pairs on head, 3 marginal or submarginal 
pairs and 1 dorsomesal pair on prothomx, 1 dorsomesalancI 1. lateromesal pail' of 
dorsum each on mesothorax and metathorax, 1. cIorsomesal pair each on first 
and fifth to cighth abdominal segmcnts, inclusiyc, 1. marginal pair ('acll on sixth 
and sevcnth, 2 marginal pairs on eighth, 1 apparcntly ventromcsal pair caeh on 
scventh and cighth abdominal scgmcnts, and 3 pairs OIl [metl scgmcnt; in all, 31 
pairs present. 

Antenna.-Club with three scgments only, its distal segment tapering apieally 
to a fine projection capped by a lOll/!, slencI<)r seta; all othcr setac of club fleshy 
in structurc and mther small and short, exccpt possibly 4 or 5 of v[trying lengths 
near apex of distal segmcnt. Setae of club occurring typically as follows: 4 in 
a whorl near apex of first segmeut, Gnear apcx of middlc segment, andIS, exclud­
ing slendcr apical onc, scattered over distal segment. 

Leg.~.-Subequal; femom stout, the mesothoracic pair appen.l'ing slightly less 
so than the other 2 pairs; tibiac and tarsi noticeably slender, with tarsi distlllCtly 
elongate and appreciably longer than tibiae; metathoracic tibbe and tarsi very 
slightly stouter than thosc of other 2 pail'll, mth tibitte ~lightly I'hortcr and tarsi 
slightly longcr than those of othcr 2 pain'; number and character of sctae of corrc­
sponding segments of each pttir nearly [,like; e!teh coxa with a compttrativcly long 
seta on its inner mnrgin, each femur ",ith 2 slender and 2 rather small fleshy setae, 
each tibia with 4 lilender and 2 small ilcshy setne, each tarsus with 3 OJ' '1 ruther 
short slendcr setae, and a pair of long slender ones ncar its outer distal margin. 

Anlls.-0n or nelJ.!' cephalic border of all:.l segment. 

HAMMDCDCCUS TIJEDAICAE Hall (8, pp. 2-3) 

Material collected in 1£)24 h.v 'V. J. Hall, Kumak, Egypt, on 
domn pulm (Ilyphaene thebaica); also collected hy him u.t Luxor, 
Nng-Hamadi, ancllvlotana, Upper Egypt, on Sflme palm. Mixed in 
with downy mass of hrownish-white filaments of host, "lit('rully in 
millions II in this matter, aeeon1ing to Hall, and "the growth of 
w11ieh is !lpparently induced by the insect fI Unck"; f1lso on uncleI' 
surface of leaves, particularly nenr midrib. Materiul also from E. E. 
Green, F. Laing, und Fnitecl States Bureau of Entomology, pre­
sumably from same souree, a part of type 11lutE'riul collected by 
W. J. Hall, LllXQ1', Egypt, 1()22. 
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FIGURE 31.-IIalimococcus lampas. ndult mlllo A, Body. dorsnl aud ventral; B. c:.ltennn, dorsal surfaco 
of apIcal segUlcD l; C, prothornci~ leg. X 350. 
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EGG 

(Fig. 32, G) 

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

FIRST STAGE 

(Fig. 32, A-F) 

Body.-Not delicate. With distinct sclerotic areas near head skeleton. A 
faintly discernible pair of furcae on each side of meson between mesothorax 

FIGURE 32.-Hali11lococcus tllebaicae: A, First-stn~o nymph, metathorncic leg, X 1,000; B, snme, meso tho­
mcic spiracle, X 2,000; C, snmo, nntenna, X 1,000; D, sarno, head pore, X 3,000; E, snmo, anus, X 1,500; 
E, same, caudodorsnl 8·shaped pore, X 3,000; G, egg, spino group, X 1,500. 

and metathorax. In younger individuals the two postcrior abdominal scgments 
slightly sclerotic; in older ones of both sexes appreciably sclerotic, with sclcroti­
zation extending in a decreasing dcgree ccphalad over the next segment or so. 
Typically a slight bulge on each side Ilnd a more pronounced one on meson along 
caudal margin. Clear area present laterad of each metathoraeic coxa. In 
female the body becomes much swollen, except the two posterior segments, 
producing a characteristic appearance. A typical newly hatched specimen 0.36 
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mm long and 0.12 mm widc; a fully dcvcloped femalc 0.46 mm long and 0.23 
mm wide; male puparium only moderately sclerotic, typically 0.36 mm long 
and 0.18 mm widc. 

Pores.-8-shaped pores promincnt; relatively broad; progressively larger 
caudad on the three posterior abdominal segments; partitions indistinct, extend­
ing through no more than distal bars, which arc difficult to distinguish; bullae 
delicate. Twelve 8-shaped pores typically prcsent ns follows: 2 mnrginal pairs 
each on head and antcrior section of mesothoraxj 1 marginal pair on metathorax 
and on first, second, and fifth to eighth abdominal segments, inclusive; 1 dorso­
mesal pair on second abdominal segment. A slightly invaginated trilocular pore 
associated with each mesothomcic spiracle. 

Spiracles.-Invaginated tubes of mesothomcic pair connecting trachea to 
exterior only mOderate in leJlI;th; spiracularitte of both pairs m<,demtely sclerotic, 
not elongate, subequul. 

Body setae.-Eleven pairs of head setae, in numbcr and chnmcter essentially 
as in lialimococc!ts lampas; 3 margillal pairs on prothomx, 2 marginal pairs OIl 
metathorax, 1 marginal pair each on apparentl)' the anterior scction of mcso­
thoraX, posterior section of luesothomx, and first to se\'ellth abdominal segments, 
inclusive; 1 dorsomesal pair each on prothorax, posterior section of mesothomx, 
metatbomx, and on first to seventh abdominal segments, inclusive; 1 pttir of 
lateromesal setae of dorsum each on mcsothor:tx and llletathorlLxj 1 ventrosub­
marginal pair each on second to scventh abdominal segments, inclush'e; 1 velltro­
mesal pair e!Lch on mesothortLX, IllctatllOrlLX, aLlCI seventh abdomiJlal segment; 
6 pairs on posterior abdominal segmcnt; in all, 52 pairs present. In one speci­
men, outcr and inner long caudal setae, 62 ttlle! 195 microns long, respectively. 

Antenna.-Basal segment twice as iJroad as any other segment. All setae 
approximately as in II(1limocOccliS /am]Jas, except that a spinelikc process on 
second segment is distinct and One long slender SE'ttl, illsteae! of a minute seta, 
is present on third segment. 

Rostralis.-In one t.\·pical specimen, 1.1 mm long. 
Legs.-Coxae not relath·cly broad; femom rather clongate. III essentials, 

setae as in IIalimococcllS /a.11lpas, cxcept for prcscnce of 6 setae on each procoxa, 
2 on each femur, 1 on etteh tibia, and a spinclike proccss on tarsus. 

EXllviation.-Malc essentia1ly as in Ilalimococclis lalllpfls cxcept with no pro­
nounced sclerotic band on Ilixth ahdominal segment; female becoming much 
swollen, e\·cntuall.l' rupturing irregularly bllt largely arouJlCI margins, uSlially 
leaving some ventral skin, e~eept antellna t1l1d post('rior end, in a singlc piece; 
head skeleton anel rostrulll of female simply dropping clown to about the line of 
metathomcic le~s. 

Dried material.-Bright brown in both old and young specimens; practically 
naked in appco,rance; male instar roundish ill cross section. 
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SECOND-STAGE FEMALE 

(Fig. 33, A-F) 

Bodll·-Modemtely elliptical in younger specimens to pyriform or subcircular 
in older ones, except for posterior end, which is sharply constricted in the latter; 
seventh abdominal segment projecting less roundly than in Halilllococcus lampas, 
being in its entirety characteristically subtriangular, apex of triangle constituting 
caudal mar~in of body; segmentation obscure except that of anal valve, and 
possibly the 2 or 3 other posterior abdominal segments; in younger specimens 
derm membranous except that of anal valve and seventh abdominal segment; 
latter strongly sclerotic; sclerotization spreading slightly cephalad in decreasing 
degree, before general thickening of body wall takes place. Numerous distinct 
spinelike papilhLe along margin and ventrosubmargin from about the fifth or 
sixth abdominal segment almost, if not quite, to head; cephalic margin of body 
practically free of papillae; mesothoracic but not metathoracic spiracles within 
papillary area.; papillae surrounding spiracles irregular in form, mostly platelike, 
typically with sermted borders. A membranous area through which rostralis of 
adult is forced present on meson ccphalad of rostral slit. Puparium heavily 
sclerotic. A typical newly molted specimen 0.47 mm lon~ and 0.20 mm wide; 
a moderately large pupariull1 0.9 1l11l11ong and 0.6 mm wide. 

Porcs.-8-shapecl pores apparently absent. A varying number of quinque­
locular pores associated with each mesothoracic spiracle, but none with meta­
thoracic spiracles; on one side of one typical specimen occurred 22 deeply iIwagi­
nated large pores, 4 inva~jnated intermediate-sized ones, and 14 noninvaginated 
small ones; large pores widely scattercd along mar~in and ventrosubmargin, ap­
pearing ill SOIllC spccimens to reach almost to hcad or to posterior end; inter­
mediate-sized ones situated ncar external openingf\ to pockcts; small ones bunched 
within latter; margins of large and intermediate-sized pores slightly indented. 

Spiracles.-Mesothoracic spiracles with accompanying small pores open into 
clearly defined pockets, which are almost globular; metathoracic spiracles open 
on surface. Spiraculariae much enlarged at their inner ends, but rather slender 
toward spiracles; both pairs distinctly sclerotic, subequa\. 

Body setae.-Apparently none present on dorsum except possibly on or near 
margin of posterior 3 or 4 abdominal segments. Typically 1 pair mesad of and 
1 or Z pairs immediately caudad of mesothoracic spiracles; 1 pair near margin 
laterad of metathoracic spiracles; 1 marginal pair each on third and fourth 
abdominal segments; 2 marginal pairs on fifth abdominal segment; 3 more or 
less marginal pairs each on sixth and se\'enth abdominal segments; 1 ventromesal 
pair !'ach on fourth to seventh abdominal segments, inclusive; 7 pairs on anal 
valve; in all, 24 or 25 pairs present. 

Antcnna.-With two small partially invaginated setae only. 
Rostralis.-In one typical specimen, 2.9 mill long. 
Anal ualve.-In younger specimens covering tissue slightly sclerotic around 

margins, membranolls elsewhere; distinctive markings obscure or absent. With 
5 rather small pairs of setae along eaudolateral margin and 2 distinctly larger 
mesal pairs. Anus caudally located; rather small; surrounding tissue thickened, 
but anal ring probably absent. 

Dried material.-Puparium dark to blackish brown; naked in appearance; unusu­
ally thiek, almost globular; posterior end characteristically curved dorsocephalad. 
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FIGURE 33.-Halimococcua thebaicae: A, Second-stuge femnle, posterior end, dorsal and ventral X DOO; B, 
same, antenna, X 2,000; C, same, large mesothorncic quinquelocular pore, X 2,000; n, same, small meso­
thoracic quinquelocular pore, X 2,000; E, snme, mesothorneie region, X 500; li', snme, outline of meso­
thoracic spirnculnr pocket, X 500; G, second-stage mule, posterior end. dorsal, X 1,000. 
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THIRD-STAGE FEMALE. 

(l!'ig. 34, E and F) 

Subglobular in mass except for sharply narrowed posterior ::>rojection; derm 
membranolls but firm; tubercles or other pronounced dermal configurations, such 
as pore impressions, apparently absent. Mesothoracic spiracles, slightly larger 
than metathoracic spiracles; each with a single trachea and a brush of tracheoles, 
those of the mesothoracic spiracles 
being distinctly the larger. With 
8. distinct roundish area.' on meson 
through which rostralis of adult is 
forced. 

ADULT FEMALE 

(Fig. 34, A-D) 

Body.-Subglobularin appearance 
except for a sharply narrowed pos­
terior end; segmentation obscure 
except that of the two posterior 
segments; anal segment partially or 
entirely sclerotic, also ventrocaudal 
region of seventh abdominal 
segment. A typical specimen 0.82 
rom long and 0.62 mm wide. 

Pores.-8-shaped pores closely 
bunched between the 2 pairs of 
spiracles and rostrum; partitions 
extending only through tuhes; bars 
difficult to distinguish apart; exter­
nal openings much expanded; typi­
-cally 30 to 40 on each side of body. 

Spiracles.-Both p!:,irs of spir­
aculariae stout; mesuthoracic pair 
slightly larger than metathoracic 
pair. 

Body setae.-Appro:\.imately sub­
equal; apparently absent on dorsum 
except for 1 pair each on margin of 
third to sixth abdominal segments, 
inclusive, snd 5 pairs on anal seg­
ment. On venter, 1 submarginalpair 
apparently on prothorax; 1 marginal. 
2 subl1larginal, and 8 or 9 scattered 
pairs mixed ill 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 
aU, 48 or 49 pairs present. 

Anlenna.-Comparatively large; 
with one pair of slender partially 
invaginated .setae, and with appar­
ently a single minute spinelike seta. 

Roslralis.-In two specimens, 4.91 
and 5.69 mmlong, respectively; tips 
of two of its component parts each 
with about 4 minute tecth project­
ing backwards. 

FIGUUE 34.-l'IalimocorCILs tllebaicae: A, Adult female,
rosterior encl, dorsal and ventral, X 450; E, same, 
midventral a·shaped pore, X 3,000; C, same, antenna, 
X 1,500; D, samo,mesothoraciC spiracle, X 750; E, third. 
stage female, mesothoracic spiracle, X 750; P, same,
metathoracic spiracle, X 750; G, fourth·stage male, pos. 
terior end, dorsal and ventrnl, X 450. 

Anal segment.-Slightly sclerotic in general, with a heavier sclerotization 
around anus; lateral and caudal margins faintly crenulatei vulva extending nearly 
to caudal margin; five pairs of subequal setae along laterocaudal margin. AnuO! 
distinctly cephalad in position. 

18034-34--1 
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SECOND-STAGE MALE 

(Figs. 33, G, and 35) 

Body.-Moderately to somewhat elongate elliptical; anterior end rounded,. 
posterior end mildly truncated; segmentation rather distinct on both surfaces. 

~ 
~ 

.":. 
a~ 

C ins 

mt: \ 

( ............. 

Q 

\ 
Ie 

inf 
Id 'm\ 

. pme! 

,../Ie ; lab 
\.) : 

2ab 

FIGt:RE 35.-lfalimococclJ•• thcbaicac, second-sta~o mille: .1. 1I0el)", dorsllialJd ventral, X 450j B, invaginated
pore (lISymmetrlcni), X 3,OOOj C, antenna, X 2,01,0. 

of abdomen; membranous except for slight sclerotization of the two posterior 
abdominal segments. Papillae present but delicate, frequently appearing as 
hardly more than short irregular lines; restricted to both surfaces of the two· 
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posterior abdominai segments, being more numerous on anal than on preceding 
segment. A typical specimen 0.34 mm long and 0.15 mm wide. 

Pores.-8-slutped pores absent. Asymmetrical pores present, subequal; reo. 
stricted to head and the 2 posterior abdominal segments; typically 1 pair on 
ventral surface of head, 1 t:m:rginal pair on seventh abdominal segment, and 1 
mesal pair on each surface of anal segment. Either none, 1, or 2 quinquelocular 
pores associated with each mesothoracic spirac!e, but none with metathoracic 
spiracles. 

Body selae.-Subequal except for 1 ventromarginal pair on anal segment. Typi­
rally 8 pairs scattered on head; 2 marginal pairs and 1 dorsolnesal pair on 
prothorax; 3 marginal pairs, 1 dorsomesal and 1 lateromesal of dorsum, and 1 
ventromesal piliI' on mesothorax; 2 marginal pairs, 1 dorsomesal and 1 lateromesal 
pair of dorsum, on metathorax; 1 marginal and 1 dorsomesal pair on first abdom­
inal segment; 1 marginal, 1 dorsomesal, and 1 ventromarginal pair on each of 
serond to seventh abdominal segments, inclusive, and in addition 1 ventromesal 
pair on third to seventh abdominal segments, inclusive; anal segment with {\
pairs; in ali, 52 pairs present. 

Anienna.-Varying from a shallow mildly sclerotic disk to a moderately sclerotic 
rounded tubercle; with apparently 2 minute surfa~e setae and a pair of minutQ 
partially invaginated setae. 

Rostralis.-With two large roundish loops and the characteristic small cephalic
loop, when uncoiled within body; in one specimen, 1.8 rom long. 

Legs.-May or may not be in evidence; always extremely vestigial.
Anu8.-0n caudal margin. 

Exu~iation.-All of derm pushed 1,\ one side as a shapeless mass within


puparium. 
THIRD-STAGE H ..... LE 

Available material too delicate ; (l distinguish the parts adequately. One 
specimen 0.33 mm long and 0.16 mm wide . 

FOURTH-STAGE MALE 

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

Body moderately elliptical, with posterior end a short, stocky, 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 apparently replaced by mesal ones in this stage. Legs proportionately 
longer and not so elbowed as in Palmaricoccus attaleae; each with two pronounced 
fleshy apical projections for holding the pair of developing apical tarsal setae of 
subsequent instal'. A typical specimen 0.37 mm long and 0.ll7 mm wide. 
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ADULT MALE 

(Fig. 36, A-E) 

Bc,.Jy.-Margins tapering perceptibly toward both ends and plainly constricted 
.at!the suture separating head from thorax, so that head is plainly delimited. 

FiGURE 30.-Iialimococrud thebaicac: A, Adult male, body, dorslllnnd ventral, X 400; B, same, posterior 
end, dorsal and ventral, X 400; a, same, metathoracic leg, X 400; D, sam&, prothoracic leg, X 400; E, same 
antenna, dorsum o( apical part, X 400; F, (ourth·stage male, tip o( ventral surface of metathoraclc leg, 
X 1,000. 

Eighth abdominal segment and anal segment each partially sclerotic, and separa­
tion between the two obscure; segmentation of remaining segments pronounced, 
except no evidence on eithcr surface of anterior section of mesothorar: or of a. 
8uture between metathorax and second abdominal segment on ventral surface. 
One typical specimen 0.45 mm long and 0.12 mm wide. 



EXTERNAL ANATOMY OF THE RED DATE SCALE 101 

Body setae . .......:Distinct, subequal, except that the 3 pairs on anal segment are 
appreciably longer than the other body setae; typically 3 and 6 pairs on ventral 
and dorsal surfaces of head, respectively; 3 marginal pairs and 1 dorsomesal pair 
on prothorax; 2 marginal pairs, the lateromesal pair of dorsum, and 1 dorsomesal 
pair on mesothorax and metathorax each; 1 dorsomesal pair on each of first to 
eighth abdominal segments, inclusive, 1 marginal pair each on third 1;0 eightu, 
inclusive, 1 ventromarginal pair each on fourth to eighth, inclusive, 1 ventro­
submarginal pair each on sixth, seventh, and eighth, 1 additional marginal pair 
on eighth, and 1 ventromesal and 2 marginal pa,irs on anal segment; in all, 47 
pairs present, 

Antenna.-Club with four segments, distal segment bluntly rounded apicl111y. 
Club setae occurring typically as follows: 2 slender setae on first segment; 8 
short, stout, spinelike setl1e each in a whorl near l1pical margins of second and 
third segments; 17 short, stout, spinelike. setae, 6 small fleshy .setae, and 1 small 
slender seta, all irregularly sCl1ttered, on distal segment. 

Legs . .......:Prothoracic l1nd metathor!Lcic femortl. subequa1 l1ild notice'lb1y stouter 
than mesothoraci.: femora; prothoracic l1nd mesothoracic tibiae and tarsi sub­
equal and noticeably more slender than metathora.cic tibiae and tarsi; tibiae and 
tarsi of all pairs distinctly less slender than in IIalirnococcus larnpas,· all tibiae 
appreciably longer than tarsi; no setae on coxae apprechbly long, those on the 
other segments, except the distal pair Oil tarsllS and the pair on claw, either 
slender and "hort or short, stocky, and spinelike. Number and character of 
setae on corresponding segments of prothomcic and mesothoracic legs practically 
alike, but setae less numerous than on corresponding segments of metathoracic 
pair; typically with 40 slender and 1 ur 2 spinelike ~etae on each femur, 3 or 7 
slender and 2 spinelike setae on each tibia, fLne! 40 or 5 short, slender setae and 
none or 3 spinelikc setae 011 bach tarsns. 

Anus.-Obscure. 
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HALIMOCOCCUI:I BORASSl Green (6) 

Material from E. E. Green, exposed on leaves of "Palmyra palm" 
(Borassus flabellifel'), Peradeniy9., Ceyloni United States Bureau of 
Entomology, exhibit collection Green, presumably same lot. 

"JOG 

(Fig. 37, J) 

Oviparous. \Vith a group of 3 or 4 spines, moderately spaced and varying 
but little in size i sclerutic bod~' derm extending slightly around spines. 

FIRST STAGE 

(Fig. 37, A-I) 

Body.-Large compared wi.th that of adult female. Rather rugose on dorsum. 
Posterior end not diRtin('ti~- ~('l('roti('. Caudal margin without bulge. \Vith 

FIGURE 37.-IJaUmococCU-8 /torIJssi: A, First'stage 11~ lllph, lllc[dthoracic leg, X 1,000; B, same, dorsocaudnl 
8-shaped pore, X 3,000; C, slime, antenna, X 1,000; D, same, mesothoracic spiracle, X 2,000; E, same,
dorsomargimll seta, X 2,000; F, same, third head seta, X 2,000; G, same, ventromesal seta of posterior 
segment, X 2,000; Fl, same, dorsomeslll seta, X 2,000; I, same, smoUer, long caudal seta, X 2,000: J, egg,
spine group, X 1,500. 

clear area laterad of each metathoradc coxa. A typical newly hatched specimen 
0.25 nun long and 0.11 mm wide. Male pupariulll uniformly heavily sclerotic; 
typically 0.38 111m long and 0.13 mill wide. 
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Pores.-All 8-shaped pores comparatively small; partitions distinguishable 
-through bars but not through tubes; bars difficult to distinguish apart; bullae 
delicate. Three p:-.irs 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, anterior sections of mesothorax and metathorax, pos­
-terior section of metathorax and fifth, sixth, and eighth abdominal segments; in 
.all, 14 pairs present. One distinctly invaginated quinquelocular pore associated 
with each mesothoracic spiracle, but none with metathoracic spiracles. 

Spiracles.-Mesothoracic invaginated tube rather short; spiraculariae of 'Joth 
pairs slightly elongate, strongly sclerotic, subequal. 

Body setae.-A row of rather 1a.rge s;.>inelike setae along dorssl margin as 
follows: 4 pairs on head; 2 pairs each on prothorax, metathorax, and eighth 
abdominal segment; 1 pair each on all other thoracic and abdominal segments. 
Cne 0.orsomesal pair of setae present on head and each segment of thorax and 
abdomer., except anterior section of mesothorax; 1 small marginal pair on head; 
apparent.ly 1lateromesal pair of dorsum on prothorax; 4 rather long ventromesal 
pairs on head; 1 ventromesal pair each on mesothorax, metathorax, and seventh 
and eighth abdominal segments; 2 long caudal pairs on eighth abdominal seg­
ment; in all, 43 pairs present. Outer and inner long caudal setae i.n one specimen, 
39 and 125 microns long, respectively, the smaller pair twice or more the length 
of the prominent dorsomarginal setae. 

Antenna.-Basal segment not twice as broad as any other segment; third 
and fourth segments comparatively small. In stru!lture and occurrence all setae 
essentially as in Halimococcus lampas, except that the spinelike process is distinct 
on second segment and there is a noticeably shorl; and fleshy seta on third 
segment. 

Rostralis.-In one typical apecimen, 0.51 mm long. 
Legs.-Coxae not broad.; setae essentially as in Halimococcus lamlJas except 

apparently none on femur, and spinelike process of tarsus faint. 
Exuviation.-In male, head skeleton and rostrum simply drop down, and dorsal 

part of the four posterior abdominal segments is sloughed; in female, parts of 
marginal and ventral surfaces are ruptured, leaving practically th~ 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 a single shell that serves as 
covering for puparium. 

Dried malerial.-Rich brown ill younger specimens to almost black in fully 
developed ones; naked in appearance; male instar roundish in cross section. 

http:apparent.ly
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SECOND-STAGE FEMAI'E 

(Fig. 38, A-E) 

.Body.-Elongate elliptical, seventh abdominal segment st<btriangular, but 
margins more rounded than ill Halimococcus thebaicae; surface much c.onvoluted, 
especially along margin, in all prepared matel'ial; segmentl1.tion obscure except 
for definition of anal valve; membranous in younger specimens except for slight 
sclerotization of seventh abdominal segment; eventually latter becoming strongly 
sclerotic, and 3. mild sclerotization spreading to sixth abdomina~ segment before 
general thickening of body wall takes place. Papillae apparently absent, though 
convolutions of derm frequently resemble them. A membranous area near head 
skeleton for penetration of adult rostra.lis &pparently absent. Puparium heavily 
sclerotic laterally and (lor.'wJly, hllt largely membranous ventromes:!.11y: sclerotic 

FIGURE 38.-Halimococcus boras.;: A, Second-stage female, posterior end, dorsal, X 500; n, C, same, large 
quinquelocular pore, lateral and end views, X 2,000; D, same, smnll quinqueloculn, pore, end view, 
X 2,000; E, same, a-shaped porI'. X 3,000; P, adult female, posterior end, dorsal and ventral, X 500; G,
same, mid ventral a-shaped pore, X 3,000; H, same, antenna, X 2,000. 

dorm rugose. A typical newly lUolted specimen 0,44 lUlU long aud 0.10 mm wide; 
a puparium 0.66 lUlU long and 0.22 IUIll wide. 

Pores.-At least 1 pair of minute a-shaped pores on ventromesal surface of 
head; no others definitely distinguished on body; partitions extending through 
bars but hardly into tubes; bars can be distinguished apart; external openings 
on surface. A varying number of quinquelocular pores associated with each 
pair of spiracles; in one specimen 8 and 8 large ones, 3 and 1 intermediate-sized 
ones, and 5 and 6 small ones associated with mesothoraeic spiracles of each side, 
respectively; in same specimen 5 and 7 large ones, no intermediate-sized ones, 
and 4 and 4 s'mall ones associated with metathoracic. spiracles on correaponding
sides, respectIvely. In a count of 9 groups of quinquelocul1l.r pores on meso­
thorax, 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 together, the average being 7.7 in each case; similarly, in 6 
groups on metathorax, the range was 2 to 7 and 3 to 5, the average 5.8 for the 
large ones separately and 4.0 for all the others together. The intermediate-sized 
quinquelocular pores not much larger than the small ones; the large pores without 
indented margins and only moderately invaginated; all grouped fairly close 
about their respective spiracles. 

Spiracles.-Both pairs of spiracles opening into pockets, having relatively 
large external openings, which are at the inner ends of pronounced depressions 
leading to body margin. 

Body setae.-Typically 1 ventrosubmarginal pair immediately caudad of each 
pair of spiracles; 1 ventromesal pair between mesothoracic spiracles; 1 rather 
large pair near caudal margin of seventh abdominal segment; 4 pairs on anal 
valve; in all, 8 pairs present. 

Antrynna.-Essentially as in HalimocJlccUS lamp as. 
Rostralis.-Not available. 
Anal valve.-Covering tissue l!l younger specimens largely membranous, with 

no characteristic markings; in prepared specimens inclined 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 absent. 

Dried material.-Puparium nearly black; naked in app"arance; sides slightly 
rounded in cross section; body more cylindrical than dome-shaped, posterior 
end pointed nearly straight dorsad. 

TIDRD-STAGE FEMALE 

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

ADULT FEMALE 

(Fig. 38, F-H) 

Body.-Elongate elliptical; segmentation distinguished on yentral surface of 
thorax caudad of l'ostrum, on abdomen, and on dorsum of the 3 or 4 posterior 
abdominal segmentt;i anal segment partially sclerotic, and ridged effect on ventral 
surface of seventh Slbdominal segment giving the parts the appearance of being 
sclerotic. A typical specimen 0.58 mm long and 0.28 mm wide. 

Pores.-8-shaped pores apparently limited to the region between meso­
thoracic spiracleS a,nd head skeleton; partitions extending apparently only 
through bars; bars rather easily distinguishcd apart; external openings slightly 
expanded; typically 12 to 18 pairs present. 

Spiracles.--Spiraculariae rather stout, subequal. 
Body setae.-AU approximately subequal except for 1 pair on caudal margin 

of anal segment. None observed dorsally 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 1 mesal pair on posterior 
section of metathorax; 1 mesal pair each on second to seventh (excluding sixth) 
abdominal segments, inclusive; 2 marginal pairs on anal segment; in all, 16 or 
17 pairs present. 

Antenna.-8lightly flattened; with 2 small, slender, partially invaginated setae. 
RostraIis.-In one specimen, 2.4 mm long. 
Anal segment.-Moderately sclerotic mesocaudally; with 6 pairs of setae, 4 

pairs being on dotsal smface, 2 of which I1re mesocephalad in position, and 2 
pairs, 1 of which is comparatively large, on or ncar ventrocaudal margin; anus 
slightly cephalad of center. 

, 

t 
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SECOND-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 body; posterior end not segmented, but apparently com­
posed of three posterior abdominal 

c ..~"'" . , 

"..)/ 

FIGURE 39.-l'Ialimococcus bora••i: A, Second­
stage male, body, dorsal nnd Ycntral, X 400; 
B. same, meso thoracic spiracle, X 1,000; C, 
same, marginal pore, X 3,000; D, same,
antenna, X 2,000; E, third-stage male, pos­
terior end, dorsal and ventral, X 400; F, 
fourth-stage male, posterior end, dorsal and 
ventral, X 400; G, same, mesothoracic 
spiracle, X 1,000. 

segments; membranous except for mod­
erate to strong sclerotization of posterior' 
end. Papillae absent. A typical specimen 
0.29 mm long and 0.09 mm wide. 

Pores.-Apparently about four pairs of 
minute a-shaped pores present along body 
margin between metathoracic spiracles and 
sclerotic posterior end. No other pore 
t.ypes present. 

Body selae.-Subequal; typically with S 
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 ventra­
mesal pair on mesothorax and 6 pairs on 
anal segment; in all, 25 pairs present. 

Antenna.-Essentially as in Halimococcu8 
lampas, except possibly with 4 minut~ 
setae, 2 being slender and 2 invaginated. 

Rostralis.-With one elongate caudal loop 
and the small cephalic loop, when uncoiled 
within body; in one specimen, 0.63 mm long. 

Legs.-Not in evidence. 
Anus.-On dorsal surface near caudal 

margin. 
Exuvialion.-No data available. 

THIRD-STAGE MALE 

(Fig. 39, E) 

A vail able material too delicate to dis­
tinguish the parts satisfactorily except on 
anal segment; the latter with 5 pairs of 
setae, 1 pair unusually prominent. 

FOURTH-STAGE MALE 

(Fig. 39, F .and G) 

Available material in condition to dis­
tinguish very few structures satisfactorily. 

Body elongate elliptical, with posterior projecti('n evenly rounded and moderately 
sclerotic nearly to its base. Spiraculariae inclined to be stout, moderately 
sclerotic, subequal. FOllr pairs of setae on or ncar margin of seventh, and 3 
pairs similarly located, 1 of which is cQmparati\-cly large and spinelike, on eighth 
abdominal, and 1 dorsomesal 
long and 0.07 mm wide. 

pair on allal scgment. One specimen 0.22 mm 

ADl'LT ~IALE 

No available material. 
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Genus PLATYCOCCUS, new genus 

FIRST STAGE 

Body elongate elliptical, distinctly flat in cross section; caudal margin of 
abdomen without a bulge; segmentation of head, prothorax, and mesothorax 
obscure, elsewhere more distinct; neither posterior end nor any other part of 
body derm dip.tinctly sclerotic. 8-shaped pores delicate, elongate; partit'ons 
not in evidence through tubes, scarcely so through bars; latter difficult to dis­
tinguish apart; bullae distinct, comparatively long; external openings flush with 
surface; typically 4 pairs present, all dorsomesally situated. A single trilocular 
pore associated with each mesothoracic spiracle, but no pores associated with 
metathoracic spiracles. No invaginated tubes connecting tracheae to exterior; 
spiraculariae elongate, moderately sclerotic, subequal. Clear area laterad of 
each metathoracic coxa apparently absent. Typically 9 pairs of setae on head, 
frontal pair between arms of head skeleton being absent, 3 pairs on prothorax, 
4 pairs on mesothol'ax, 5 pairs on metathorax, 1 pair on first abdominal segment, 
3 pairs each on second to sixth abdominal segments, inclusive, 4 pairs on seventh, 
and 5 pairs on posterior abdominal segment. Antenna 6-segmented; basal 
segment not twiee as broad as any other segment; apical segment noticeably 
elongate. Antennal setae occurring typically as follows: 3 slender setae on 
basal segment; no setae, but a spinelike process, on second segment; none on 
third; 1 fleshy seta on fourth; 2 slender setae and 1 fleshy seta on fifth; 2 slender 
and 5 fleshy setae on apical segment. Rostrum apparelltly with only 1 pair of 
setae, this one near apex; rostralis with a single long caudal loop besides the small 

I 	 caphalic loop, wben uncoiled within body. Legs distinctly elongate; neither 
trochanter and femur nor tibia and tarsus fused. Leg setae occurring typically 
as follows: 4 setae, including minute basal one, on procoxa; 3 setae, including 
minute basal one, on each of other coxae; 2 setae, including 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 margin; 
anal ring absent. Male partially puparial. 

SECOND-STAGE FEMALE 

Body elongate elliptical; general outline continued evenly around posterior 
end, but head characteristically prolonged; markedly flat in cross section; dorsal 
and ventral surfaces in juxtaposition entirely around for an appreciable distance 
within margin; segmentation obscure throughout except that of anal valve; 
membranous in younger individuals except for anal valve. Distinct papillae 
absent, but in older specimens with shallow dermal thickenings scattered over 
dorsum. 8-shaped pores present, all minute, comparatively numerous, the 
majority scattered along margin and submargin of body; partitions obscure both 
through bars and tubes; bars difficult to distinguish apart; bullae delicate; 
external openings delicate, flush with surface. In older specimens with distinct 
channels connecting 8-shaped pores with interior of body. Typically 1 or 2 
quinquclocular pores associated with each of 4 spiracles, in slight depressions 
leading 1,) latter; no other qllinquelocular pores on body. All 4 spiracles in 
shallow depressions, none surrounded by any pronounced sclerotization; spiracu­
lariae elongate, moderately sclerotic, subequa1. All body setae minute; at least 
5 pairs each on head and seventh abdominal segment, 1 to 3 pairs each apparently 
on all remaining body segments except anal valve. Antenna on or near margin; 
limited to a single, reltttively small, roundish sclerotic piece, having 2 minute, 
slender, partially invaginated setae; in older specimens with a channel leading 
to interior of body. Rostral setae, if present, obscure; rostralis not available. 
A membranous area, through which rostralis of adult is forced, absent. Ana~ 
valve present with characteristic markings; lacking pores but with 4 pairs of 
setae; anus cephalad in position Oil anal valve; anal ring apparently absent. 
Becomes pllparillm; dorsal derm strongly sclerotic. 

ADCLT FEMALE 

Body pyriform (iil\·crted); head prolonged us in second-stage female; general 
outline continued mOTC or less evenly around posterior end; segmentatiol1 obscure • 	 except on ventral surface of thorax caudad of rostrulll and on abdomen; in both 
young and old specimcns derm membranous exccpt for a ridged effect resembling 
sclerotization Oil more or less of ventral surface of seventh abdominal segment. 
Papillae absent except around spiracles; largely spinelike and serrated in appear­
ance. 8-shaped pores small; confined to region between mesothoracic spiracles 
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and head skeleton f-nd rostrum; moderately numerdus; partitions obscure or 
absent through bars as well as through tubes; bars difficult to distinguish apart; 
bullae comparatively large, slightly enlarged and thickened through one section; 
external opeaings flush with surface and considerably expanded. I.,luinquelocular 
pores absent. Both pairs of spiracles flush with surface; spiraculariae moderately 
elongate, distinctly sclerotic, subequal. Body setae small in general, almost 
minute, and subequal except on anal segment; typically 7 pairs on head, 9 pairs 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 partially in­
vaginated setae. Rostral setae obscure; no available data on rostralis. Anal 
segment on both surfaces of posterior end; membranous; pores absent; with 4 
pairs of setae, 2 pairs on ventrocaudal mar!;in slightly larger than the others. 
Anus well up OIl dorsum; moderate ill size; allal ring probably absent. 

SECOND-STAGE MALE 

Body apparently elongate elliptical; segmentation obscure except ventrally Oil 
sclerotic abdominal segments; five of latter moderately sclerotic, remainder of 
body delicately membranous. Papillae absent. 8-shaped pores rather numerous, 
subequal, restricted to marginal or submarginal regions on the sclerotic posterior 
end, but scattered elsewhere; partitions apparently extending through bars but 
not into tubes; bars can be distinguished apart with difficulty; bullae long and 
delicate; external openings expanded and at apices of sclerotic projections. All 
other pore types absent. Spiraculariae elongate, morlerately sclerotic, subequal. 
At least 3 pairs of setae on each of the 6 posterior abdominal segmcnts, none 
dorsomesal in position and all about subequal. Antenna occurring as a dis­
tinctly projecting tubercle; with several pairs of small setae only. Anus small; 
on caudal margin; anal ring absent. 

ADULT MALEo 

Body elongate elliptical, with posterior cnd occurring as a birly large, moder­
ately slender, rapierlike projection; membranous except for anal segment. 
Vestiges of thoracic wing framework and wings apparently absent. Spiraculariae 
expanded Bt 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 segments and an elongate club 
having 5 segments more or less compactly joined, of which the apical segment is 
elongate but not twice the length of any other segment of club; basal antennal 
segment with 2 slender setae, second segment with none, and each segment of 
club with 2 or 3 long slender and 3 to 5 long fleshy setae. With a single pair of 
eyes, marginal in position. A vestige of head skeleton apparently present as a 
differentiated area on ventromesoll; invagination to alimentary tube in evidence. 
Legs stocky, rather large, and approximately subequal, thongh metathoracic 
femora, tibiae, and tarsi appear to be slightly larger than those of the other two 
pairs; tarsus shorter than tibia; 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. Auus on or near cephalic border of 
anal segment. 

Type of genus, Platycoccus tylocel'halus, new species. 

PLATYCOCCUS TYJ:,OCEPHALUS, new species 

Material collected in 1920 by L. A. Whitney on "palm", Honolulu, 
Hawaii. All specimens on green leaves in exposed places. 

, Avuiluble mnterial not in comlitit'n (or determinntion of 311 parts. 
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EGG 


(Fig. 40, F) 


Oviparous. With a pair of separate spines along ventromesalline; the cephalic 
spine usually appearing approximately between the basal antennal segments aud 
slightly small ... than the caudal spine . 

.FIRST STAGE 

(Fig. 40, A-E) 

Body.-With no clearly defined sclerotic areas near head skeleton. Delicate 
pair of mesal furcae between mesothorax and metathorax. A typical newly 
hatched specimen 0.35 mm long B,nd 0.16 mm wide; a typical puparium 0.82 mm 
long and 0.39 mm wide. 

Pores.-8-shaped pores subequal. Typically 5 pairs of 8-shaped pores present, 
aU dorsomesally situated as follows: 1 pair on head; 1 pair either on prothorax 
or on anterior section of mesothorax; 1 pair each on or nf'ar suture separating 
mesothorax from metathorax, sud metathorax from first abdominal segment· 
1 pair on seventh abdominal segment. The trilocular pore associated with each 
mesothoracic spiracle prominent; margins slightly indented. 

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

Body setae.-Typically 9 pairs on head, first 2 ventromesal pairs comparatively 
long, third ventromesal pair and a dorsomesal pair quite small, fourth ventro­
mesal pair moderately long, 4 remaining pairs moderate in size and all on or near 
margin; 2 marginal pairs and 1 dorsomesal pair on prothorax; 1 marginal pair on 
anterior section of mesothorax; 1 marginal, 1 ventromesal, and 1 dorsomesal 
pair on posterior section of mesothorax; 2 marginal pairs, 1 ventrosubmarginal, 
1 ventromesal, and 1 dorsomesal pair on metathorax; 1 dorsomesal pair on first 
abdominal segment; 2 marginal and 1 ventrosubmarginal pair each on second to 
sixth abdominal segments, inclusive; 2 marginal, 1 ventrosubmarginal, and 1 
ventromesal pair on seventh abdominal segment; 5 pairs on posterior abdominal 
segment; in all, 46 pairs present. All marginal pairs on thorax and abdomen 
and both ventromesal pairs on thorax moderate in size; all submarginal and dorso­
mesal pairs on thorax and abdomen comparatively small. Shafts of all setae 
on thorax and abdowen, except those of the 2 long caudal pairs, compr..ratively 
short. In one specimen, outer and inner long caudal Iletae 53 and 121 microns 
long, respectively. 

Antenna.-Moderately elongate. One distal seta of apical segment long and 
rather fleshy, the other long and threadlike. 

Rostralis.--In one typical specimen, 0.68 mm long. 
Legs.-Elongate. With 2 minute setae, including basal one, and 2 other 

setae on each procoxa. 
Anal ring.-Absent. 
Exuviation.-Rupture in both sexes occurring caudad of antennae, the ventral 

skin rolling back toward posterior end. In male, the head skeleton and legs come 
to rest in an inverted position slightly beyond the middle of the body.

Dried material.-Pale brown; naked in appearance; flat. 
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FmURE 40.-Plalvcaccu.! lylac.phaIUll: A, l!'!rst·sLage nymph, body, dorsal and ventral, X 400; B, snme,
mosothoracic sJJirnclo, X 2,000; C, samo, antenua, X 1,000; D, same, a-shaped pore, X 3,000; E, same, 
anus, X 1,500; F, ogg, pair of spines, in size nnel e1istnnee apart, roilltively as shown, X 1,500. 
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SECOND-STAGE FEMALE 

(Figs. 41 and 42) 

Body.-A newly molted specimen in good condition was not available. Pupa­
:rium heavily sclerotic on dorsum, almost membranous on venter. A mem­

'1 mts 

'"'--p

j 

'FIGURE 41.-PlatvcacclU Ivlacephalus, secQn.-j·~tngo femalo: Body (puparlum), dorsal and ventral, X 70. 

branous area ncar head skeleton for penctration of adult rostralis lacking, latter 
being forced through derm ncar caudal end of a comparatively long rostral slit. 
A typical puparium 2.2 mm long and 0.8 mm wide. 

Pores.-8-shaped pores comparatively small; situated ventromesally on head, 
.prothorax, and posterior end, and in distinct rows marginally and submarginally 
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on both surfaces and dorsomesaIly on head. The following pores counted in 
the marginal row on one side of one typical specimen: Ion head, 109 from antenna. 
to mesothoracic spiracle, 25 between spiracles, and 41 caudad of metathoracic 
spiracle; ontJne side of same specimen, 14 dorsosubmarginal, 23 ventrosubmarginal, 
6 dorsomesal, and 3 yentromesal ones; in all, 222 present on one side of body. 
Either 1 or 2 quinquelocular pores associated with each mesothoracic and 1 
slightly smaller quinquelocular pore associated with each metathoracic spiracle;
aU non.invaginated. 

Spiracles.-Opening into shallow roundish depressions, along with accompany­
ing quinquelocula.r pores; mesothoracic depressions slightly larger than meta­
thoracic onesi spiraculariae approximately alike. 

Body setae.-All minute and apparently on or near margin except those on 
anal valve, as follows: 5 pairs apparently on head; then well spaced, in order, 

~ 
'..' F···.: 

FIGURE 42.-PlatvcoccU8 tvlocephalu8, second·stage female: A, Anal valve, X 350; B,'mesal a·shaped pore.
X 3,000; 0, marginal 8·shMped pore, X 3,000; D, mesothoracic splracle,!X 1,000; E, metathoraclc spiracle, 
X 1,000; F, antenna, X 2,000. 

8 single pairs, 1 set of 2 pairs and 5 sets of 3 pairs each, 1 set of 5 pairs (on seventh 
abdominal segment); 4 pairs on anal valve; in all, 39 pairs present.

Antenna.-Essentially as in Halimococcus lampas. 
Routralis.-Not available. 
Anal valve.-In younger specimens 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 from margin.
Anus small; distinctly cephalad in position. 

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

THIRD-STAGE FEMALE 
Not identified. 
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ADULT FEMALE 

(Figs. 43 and 44) 

Boay.-Segmentation, where obscure, indicated If.;gely by positions of spiracles 
and setae. A typical specimen 1.3 mm long and 0.56 mm wide. 

arnet(i.;
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FIOURE 43.-Plalvcoccu$ Ivlocepll~lu8, adult female: Body, dorsal nnd ventral, X 100. 

Pores.-8~Bhaped pores distinct though small; irregularly grouped in general 
region mesad of mesothoracic spimcles on one side and head skeleton and rostrum 
on other !lide; 47 counted on one side of one specimen. 

Spiracle8.-Surrounding papillae distinctly sclerotic, either broad and shallow, 
with distinct serrations, or occurring as small spinelike structures, singly or in 
groups. 

18034-34-8 
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Body setae.-Ali small except on anal segment. Typically with apparently 7 
pairs on head; 3 dorsomarginal and 1 dorsomesal pair on prothorax; 1 dorso­
marginal,l dorsomesal, and 1 ventromesal pair on mesothorax; 1 dorsomarginal 
and 1 ventrosubmarginal pail' on metathorax; 2 dorsomarginal pairs on first 
abdominal segment; 2 dorsomarginal pairs, 1 ventromarginal, and 1 ventro­
submarginal pair on each of second to seventh abdominal segments, inclusive 

7ab 

FIGURE «.-Platvcf}';CIU tv/acephalu8, adult female: A, .Posterior end, dorsal and ventral, X 500; B, mld­
ventral 8-shaped pore, X 3,000; C, metnthoraclc spiracle, X 500. 

and 1 additional ventromesal pair on seventh abdominal segment; 2 dorsomarginal 
and 2 ventromarginal pairs on anal segment; in all, 47 pairs present. 

Antenna.-Essentiallyas in second-stage female. 
Rostralis.-Not available. 
Anal segment.-Not clearly delimited on dorsum; with 4 pairs of laierocaudal 

setae, 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 distinct on venter, elsewhere obscure. One 
specimen about 0.47 mm long and 0.22 mm wide. 

Pores.-8-shaped ,'Ores scattered in general on all body segments caudad to and 
including the third abdominal segment, but restricted more or less to marginal 
and submarginal regions of ventral surface on sclerotic posterior end; at least 85 
-counted on segments cephalad of third abdominal one, typically about 10 pairs 

1..'.:. '~--
,. 

_ D1


FmURE 45.-Platv~occU8 tllto~tphalU8: A, Second-stage m~le, posterior end, dorsal and ventral, X 250; D, 
same, mesothoracic spiracle, X I ()()(l; 0, sam~, antenna, X 1,500; D. sume, a-shaped pore, X :l,OOO; E.t
ronrth-stage male, posterior end, oorsal and ventral, X 400. 

on both surfaces of latter, and 2 to 4 pairs each on fourth to seventh abdominal 
segments, inclusive, and apparently none on a!lal segment. 

Body scla".-About 6 sets of at least 2 or 3 pairs ench on or !lcnr margin cephalad 
of third abdom.inal segment, including at least 3 and 2 ventromesal pairs Oil head 
and thorax, respectively; 3 pairs each on or neaf margin of third to seventh ab­
dominal segments, inclusive; 2 ventromesal pairs un seventh abdominal segment; 
5 pairs on anal segment. 

Antenna.-With npparcntly four minute spinclike sctne and a pair of partially 
invaginated setae. 

RQ8tralis.-Not available. 
Leg8.-0bscure.
&uviation.-The anterior derm is pushed hack caudad against the five sclerotic 

posterior abdominal segments. 



116 TECIn{IC1...L BULLETIN 404. U.S. DEPT. OF AGRICULTURE 

THIRD AND FOURTH MALE STAGES 

(Fig. 45, E) 

Specimens of both stages at hand, but none in sufficiently good condition to. 
determine adequately many of the parts.. Fourth stage with stocky posterior 
projection having slightly curving sides and a rather truncate, characteristically 
sclerotic apex; with 3 and 4 pairs of setae, marginal or submarginal in position, 
on seventh and eighth abdominal segments, respectively, and 1 dorsomesal pair' 
on anal segment; legs sharply elbowed; one specimen 0.60 mm long and 0.28 mm 
wide. 

FIGURE 46.-PlalvcocclMtvtocephallM, adult male: A, Metathoracic leg, X 400; E, nntennn, X 400; 0, posterior
cnd, dorsal and ventral, X 400; D, mesothoracic spimcle, X 1,000. 

ADULT MALE 

(Fig. 46) 

Body sctae.-One comparatively large marginal pair on eighth abdominal seg­
ment. 

Antenna.-SBgments of club compactly joined; their setae irregulnrly scattered 
with typically the following slender and fleshy setae, respectively: First segment 
2 and 5, second 2 and 5, third 3 and 5, fourth 3 and 3, fifth 3 and 5. 

Leq8.-Typically 'with the following number of slender and fleshy setae, respec­
tiVely, on a metathoraeic leg: Coxa 2 Itnd 12, excluding minute basal one; f.ro­
chanter none and 3, excluding minute basal one; femur 2 and 9; tibia 1 nnd 7; 
tarsus 1 and 8; claw 2 rather fleshy setae only. 

Genus THYSANOCOCCUS•. new genus 


FIRST STAGE 


Body elongate elliptical; margin firm and may be slightly serrated; caudal 
margin of abdomen without a bulge; segmentation of head, prothorax, mesothorax, 
and possibly dorsum of posterior abdominal segments ill defined, elsewhere dis~ 
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-tinguishable; posterior end not distinctly sclerotic. 8-shape\.1 pores restricted 
io marginal and mesal regions of dorsum; majority small but some dorsome;'al ones 
may be comparatively prominent; partitions extending hardly through bars or 
sliCi.1tly into tubes; ba,'s usually so closely joined al) to be difficult to distinguish 
apO!rt; bullae generally distinct; external openings situated at apices of distinctly 
sclerotic conical projections; typically 14 to 19 pairs present. A single quinque­
locular pore associated with each meso thoracic spiracle, but no pores associated 
with metathorar.ic si"liracles. Mcsothoracic spiracles deeply invaginated, with 
granulate tubes connecting them to margin of bod) ; quinquelocular pores either 
prac"tically flush with surfMe or slightly invaginated, not within invaginated 
tubes but situated near external openings of latter and body margini metathoracic 
spiracles not invaginated; spiraculariae of each pair more or less scle~otic and 
mayor may not be subequal. Clear area laterad of each metnthoracic coxa 
distinct or apparently absent. Typically 10 or 11 pairs of setae on head, frontal 
pair between arms of head skeleton absent, and first 3 or 4, ventromesal pairs com­
paratively prominen'i;; 7 to 9 pairs on prothorax and mesothorax togethe-r; ~ to 6 
pairs on methathornx; 2 pairs on first abdominal segment; 2 to 4 pairs each on 
second to flft11, inclusive; 2 to 5 pairs each on sixth and seventh; llnd 6 pairs on 
postedor abdominal segment. Antenna of the annulated type; 2 to 4 basal se!t­
ments plainly distinguishable. Antennal setae occurring typically as follow!): 
2 slender setae, 1 large and 1 small, on basal segment; 1 large slender seta and a 
spinelike process on second segment; 1 small slender seta on third segment; 7 
fleshy 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 caudal loop and the small cephalic loop, 
when uncoiled within body. Legs moderately slender or inclined to be stout; 
trochanter and femur, and tibia and tarsus, mayor may not be fused. Leg 
setae occurring typically as follows: Either 3 or 4 on each coxa; 2, 1 a minute 
basal seta and 1 comparatively long, on trochanter; none, 1, or 2 on femurs 
·either none or 1 on tibia; 3 and a spinelike process on tarsus; 2 on claw. Anu; 
small but distinct; on or near ventrocaudal margin; anal ring apparently may os 
may not be present; anal-ring setae absent. In all available specimens malr 

'1nstar partially puparial. 
SECOND-STAGE FEMAT,E 

Body modcratelY to elongate elliptical; general outline continued more or le5­
,evenly around posterior end; segmentation obscure except vcntromesally on ab­
domen and on both surfaces of the 2 or 3 posterior abdominal segments; in younger 
specimens moderately sclcrotic throughout, including anal valve; margin come 
paratively firm or rigid; dorsal and ventral surfaces meet along a distinct more 
·or less fringed line, which, however, may not extend entirely around margin. 
Papillae mayor may not be in evidence. Dorsum with a partial or almost 
wholly reticulated surface, or lacking reticulations. a-shaped pores of the ordi­
'nary kind only, or both the ordinary and the variating kinds. The ordinary kind 
-of a-shaped pore small or moderate in size; partition extending through no more 
than both bars; latter difficult to distinguish apart; bullae delicatc and slender, 
-or more pronounced and broad; external openings surrounded by narrow sclerotic 
rims, but not on distinctly rn.ised projections. 8-shaped pores scarce or, if 
moderate in number, largely in rows on or near body margin, especially to be 
noted being a ventrosubmarginal row curving more or less mesad toward both 
-ends of body. Typically none to 2 suhequal quinquelocular pores, noninvagi­
nated in themselves, associated with each mesothoraeic but not with meta.­
thoracic spiracles. A row of quinquelocular pores, singly or in groups of from 2 
to 5, mayor may not occur along body margin; when present, with typically 19 
to 31 pores on each side of body. Mesothoracic spiracles, with associated quin­
-queloeular pores, within deep, more or less granulate invaginated tubes whieh 
open on body margin; metathoracic spiracles open on surface; spiraculariae 
-elongate, distinctly sclerotic, subequal or not suhequal. A membranous area 
for pentration of adult rostralis apparently absent. Body setae comparatively few 
in number, confined almost wholly to ventral surface except on caudolaternl 
surface of abdomen; typically 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 setae and none or 1 minute surface /leta, besides the pair 
of small setae, which may be wholly or partially invaginated. Apparently 1 or 2 
-pairs of minute, almost indistinct, apically situated rostral setae present; rostralis 
with 1 elongate loop and the small cephalic loop or, in addition, with 2 large round­
ish loops, when uncoiled within body. Anal valve present; with or without 

http:metathorar.ic
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characteristic markings; mayor may not posses pores; with 4 to 7 pairs of setae. 
Anus caudally situated; anal ring apparently mayor may not be present, if so, 
insignificant; anal-ring setae apparently mayor may not be present, if so, quite· 
minute. Becomes puparium; moderately or heavily sclerotic on dorsum; li~:.:ttly 
sclerotic on venter. 

ADULT FEMALE 

Body moderately or elongate ellipi,ical for the most part, with posterior end 
projecting slightly; segmentation distinguished on venter caudad of mesothoracic' 
spiracles, and usually on dorsum of the 2 or 3 posterior abdl'minal segments; 
membranous except on dorsum of posterior end in both young and older indi­
viduals. Papillae practically absent bllt with numerous irregular rows of small' 
spinelike structures on ventromesal surface of thorax and first 2 or 3 abdominal 
segments; these hardly morG than spicules. 8-shaped pores comparatively small; 
limited largely to a scattering group on each side of body, eUher mesad of meso­
thoracic Jpir!<eles or immediately caudad of metathoracic spiracles; partitions 
extending no m~re th~,n through bars, which mayor may not be difficult to dis­
tinguish apart; bullae delic.ate; external openings mayor may not be at apices 
of sclerotic projections; typically from 4 to 35 present in the group on each side 
of body. Quinquelocular pores absent. Spiraeles flush with surface or in shal­
low depressions; spiraculariae moderately stout or elongate, strongly sclerotic, 
subequal or not subcqual. Body setae moderately pronounced; absent on dor­
sum except for none to 2 pairs on head and a single marginal pair each on 1 to 4 of 
posterior abdominal segments, excluding anal one; 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 1 ur 2 pairs of minute more or less apical setae; ros-· 
tralis with 1 elongate loop and the small cephalin loop or, in addition, with 2 
large roundish loops, when uncoiled within body (data not available for one species). 
Anal segment situated on both surfaces; mostly distinctly sclerotic; with from 
2 to 6 pairs of small pores. Delicate plates or squamulae projecting from latero­
caudal margin of anal segment mayor may not 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 
setae. Anus distinct; apparently with anal ring; apparently 1 pair of minute 
anal-ring setae mayor may not be present. 

HECOl\!>-STAGE MALE 10 

Body moderately elliptical; segmentation obscure except on ventral surface' 
caudad of metathoracic spiraclcs; faintly sclerotic throughout, anal segment a 
little more so than elsewhere. Papillae absent. 8-shaped pores restricted to 
marginal or submarginal regions of ventral surface; few in number and compara­
tively small; no partitions apparent through bars; bars difficult to distinguish 
apart; bullae broad, but delicate; external openings apparently flush with sur­
face but surrounded by sclerotic rims. The asymmetrical type of tubular pore 
present; restricted to margin and submargin of ventral surface; fairly numerolls 
and prominent; in structure, bar pronounced but slender, external openill/! 
moderately expanded and not on a prcjection but surrounded by a promitlent 
sclerotic rim having an irregular outer bordcr. Quinquelocular pores abseJlt. 
Spiraculariae distinctly elongate, moderately sclerotic, mesothoracic pair slightly 
larger than metathoracic pair. Typically with 1 or 2 marginal or submarginal 
pairs of setae on vcnter of each body segment except anterior section of l11e.';o­
thorax, which lacks setae, and anal segment, which possesses 5 pairs; with 301' 4 
pairs each of yentromesal and dorsom!~rginal setae; with about 9 pllirs of dorso­
mesal setae; all body setac subcqual cxcept 1 pair on anal segment. Antenna 
occurring as a roundcd tubercle, with 1 promincnt flcshy seta and several minute 
setae. Rostral setac obscure; rostralis with 1 elongate loop lLnd the character­
istic small cephalic loop, when uncoiled within body. Vestigial legs Illay be in 
evidence. Anw; small, near dorRoc!l1Idal margin; anal ring apparently absent. 

10 Data avuilllbl() from ono species only. 



EXTERNAL ANATOMY OF THE RED DATE SCALE 119 

ADULT MALE 11 

Body elongate elliptical, with posterior end occurring as IJ, fairly large, moder­
ately slender rapierlike projection. Vestiges of thoracic wing framework and 
wings apparently absent. Spiraculariae rather elongate, moderately sclerotic, 
subequal. Three pairs of setae on eighth abdominal segment and 4 pairs on anal 
eegment. Antenna appreciably elongate; wIth 2 subequal stocky basal seg­
ments and a 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 from 
4 to 6 rather fleshy, mostly moderate-sized setae; the 2 basal antennal segments 
bare of spicules, but each segment of club with numerous whorls of them. With 
2 pairs of eyes, 1 mdrginal in position, the other, distinctly smaller, located on 
ventral surface. Apparently!l. vestige of head skeleton occurring as a differen­
tiated area on ventromeson; invagination to alim~ntary tube in evidence. Ros­
trum apparently absent. Metathoracic legs moderately larger than mesotho­
racic pair, which in turn are slightly larger than prothoracic legs; tibiae of all 3 
pairs distinctly longer than tarsi, tibiae r,nd tnrsi rather stocky, each with a fair 
number of rather long, slender, irregull',cly scattered, spinelike setae and a !lum­
ber of wborls of spicuies; latter apparently scarce i.f not practically absent from 
the other segments; apparently no definite sensory areas present on any segment. 

Type of genus, Thysanococcus chinensis, nel.V species. 

KEYS TO SI'ECIES OF THYSANOCOCCUS 

FIRST STAGE 

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

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

cninensis, new species. 
bb. All a-shaped pores subequal; mesothoracic quinquelocular pores located 

cephalad of external openings of invaginated tubes leading to spiracles; 
with spiracular invaginated tubes practically straight; with two rows 
of ventromarginal or submarginal setae on abdomen. 
c. 	 Mesothf'racic quinquelocular pores moderate in size, with even 

margins; spiracular invaginated tubes comparath'ely broad 
throughout; with a conspicuolls broad rounded granulate area 
on body mnrgin immediately dorsad of each spiracular in vagi­
nated tube; trochnntcr and fcmur and also tibin and tarsus of 
each leg fused _____________________ squamulatus, new species. 

cc.Mesothoracic quinquelocular pores comparatiycly lnrge. ~vith dis­
tinctly indented margins; spirnculal' invaginuted tubes more or 
less club-shaped; no distinct differentiated area near each spir­
acle; no leg sebrnents fused _______________ calami, new species. 

nil.. Dorsomarginnl setae absent ou ~i.ird to sixth abdominal segments, inclusive; 
only 2 basal antennal segments clearly defined, remninder of antenna 
we.l.klyannulated; usually with 2 pairs nnd always with at least 1 pair of 
setae on each femur and usually 1 pair Oll ench tibia_ pandani, new species. 

SECOND-SIAGE },'EMALE 

a. 	Dorsum largely rovcrcd with a number of scattered, distinct, mostly blunt 
papillae; antenna with two comparatiycly prominent fleshy setae. 

chinensis, new species. 
aa. 	Dorsum without papillae or other sculpturing, or covered either largely with 

pronounced rcticulations alone or partly with reticulations and partly 
with spiny arcas; autenna with only one compnrntively prominent fleshy 
seta. 

II Available material not in condition (0 furnish fuli duto for any species, 
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b. 	Dorsum with reticulations only; with a row of 8-shaped pores having 
single baTS with flaring or folded-up sides, and bars, tubes, and bullae 
about equally sclerotic, along body margin; marginal quinquelocular
pores absenL__________________________ squamulatus, new species. 

bb. Dorsum with reticUlations and spiny areas or without any noticeable 
configurations; no 8-shaped pores its described above; marginal quin:­
quelocular pores present. 
c. 	 Dorsum with reticulations and a large reniform area ill center of 

each side covered with long, curving, strongly sclerotic spines; 
body margin nearly even all around; all setae of anal segment 
no more than moderate in size.___________ pandani, new species. 

cc. 	Dorsum without any particular sculpturing; body margin with irreg­
ular pronounced indentations; anal segment with one pair of un­
usually prominent setae ___________________ calami, new species. 

ADULT FEMALE 

B. 	8-shaped pores r.:onfined largely to a cluster on each side of body caudad of 
metathoracic spiracles; no forked setae on anal segment. 

b. 8-shaped pore 	cluster on posterior section of metathorax and second 
and third abdominal segments; antenml with two comparatively prom­
inent fleshy setae __________________________ chinensis, new species. 

bb. 8-shaped pore cluster not reaching 10 third abdominal segment; antenna 
with only one comparatively prominent fleshy seta. 

c. 	8-shaped pore cluster practically limited to posterior section of 
metathorax; from 4 to 12 8-shaped pores in the cluster on each 
side of body; with marginal plates or squamulae on anal segment. 

squamulatus, new species. 
cc. 	8-shaped pore claster on posterior section of metath,orax and second 

abdominal segment; typically with more than 20 B-shaped pores 
in. the cluster on each side of body; anal sej!:ment without plates 
or squamulae_____________________ calami, new species. 

sa. B-shaped pore cluster situated mesad of mesothoracic and cephalad of meta­
thoracic spiracles; marginal setae on anal segment typically forked. 

pandani, new species. 

TlIYSANOCOccus CHINENSIS, new species 

Material from E. O. Essig, collected f1t Yenping, China, III 1925, 
exposed on pinnae of Calamw3 sp. 

EGG 

Not identified. 
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FIRST STAG}; 

(Figs. 47 and 52, B) 

Body.-Entire margin slightly serrated; segmentation of 11ead, thorax, and 
posterior abdominal segments ill defined. Delicate pair of furcae on venter 
between mesothorax and metathorax. Distinct clear area laterad of each meta­
thoracic coxa. A typical newly hatched specimen 0.32 mm long and 0.15 mm 
wide; a fully developed female 0.47 mm long and 0.25 mm wide. 

Porcs.-8-shaped pores differing in size; partitiolll:; apparently extending very 
3lightly into tubes; bars difficult to distinguish apart; bullae distinct. Typically 
2 marginal pairs of 8-shaped pores on head caudad of eyes; 1 marginal pair each 
on posterior section of mesothorax, metathorax, and second to sixth abdominal 
segments, illclusive; 1 comparatively large dorsomesal pair on or near suture 
between head and prothorax; 1 dorsomesal pair each near caudal margin of 
posterior section of mesothor'lx and metathorax; 1 comparatively large dorso­
mcsal pair situated slightly laterad on each of first and seventh abdominal seg­
ments; in all, 14 pairs present. One moderate-sized quinqneloeular pore, very 
slightly if at all inYaginated, present immediately dorsad of external opening of 
invaginated tube of each mesothoracic spiracle. 

Spiraclcs,-Mesothoracic tubes cOllnecting spiracles to exterior long, usually 
gently curving, and with external openings of .tubes on distinct marginal pro­
tuberances; spiraculariae elongate, distinctly sclerotic, subequal. No definite 
differentiated area along margin in neighborhood of mesothoracic invaginated 
tubes. 

Body selae.-Typically 6 marginal, 4 ventromesal, and 1 dorsomesal pair on 
head; 9 marginal, 3 dorsomesal, and 2 prominent ventromesal pairs on thorax; 
1 marginal and 1 mesal pair each on dorsum of first to seventh abdominal seg­
ments, inclusive; 1 ventrosllbmarginal pair each on second to seventh abdominal 
segments, inclusive; 1 ventromesal pair on seventh abdominal segment; 6 pairs 
on posterior abdominal segment; in all, 52 pairs present. One marginal pair 
each on metathorax and posterior segment of abdomen; aU ventrosubmarginaI 
and ventromesal abdominal pairs very small. In one specimen, outer and inner 
long caudal setae 41 and 156 microns long, respectively. 

Anienna.-With two relatively prominent basal segments, next two small 
but rather well defined, fifth segment i1l defined, remainder of antenna sharply 
annulated. 

Rostralis.-Ll one typical specimen, 0.73 mmlong.
Legs.-Neither trochanter and femur nor tibia and tarsus fused; femur mod­

erately stout; tarsus rather short. 'Vith 4 setae, including minute basal one, on 
each coxa; no seta on femur or tibia. 

Anal ring.-May be present; if so, narrow and insignificant.
Exuviation.-In female the split occurring submarginally on ventral surface 

caudad of antennae; usually 1 or 2 pairs of legs pushed back toward posterior 
end, head skeleton and 1 poi, of legs, apparently the metathoracic ones, remain· 
ing undisturbed. 

Dried malerial.-New individuals decidedly flat, light or pale brOWll; old ones 
not so flat, dark brown; both distinctly oval; upper IUld lower surfaces meeting 
in sharp line; dorsomedian line carinate; naked in appearance. 

t 
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VIGURE 47.-ThU8a710COCC/l., chin.n.ds, flrst-stnge nymph: A. lJody, dorsnl Bnd ventral, X 450; n, nnus, 

X 1,500; C, cnudodorslll a·shuped pore, X 3,OJO; D, lIlnrginal8-shnped pore, X ~1.OOO; E, lIlcsothoracic quin­

queloculnr pore, dorsal, X 2,000. 
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SECOND-STAGE FEMALE 

(Figs. 48 and 49) 

Body.-Moderately elliptical; slightly more sharply curved along cephalic than 
:along caudal margin. Marginal fringe distinct; extending entirely around mar-
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FIGURE 48.-ThusanococcUB chinensis, second-stage fomale: A, Body, dorsal and ventral (marginal fringe 
indicated only in sections), X 350; B, anus, X 1,500; a, antenna, X 2,000; D, submarginal 8-shaped pore, 
X 3,000; E, looking down on fringe, X 1,500, 

·gin except on sixth and seventh abdominal segments; more pronounced ventrally 
than dorsally; occurring in about five parallel bands, appearing granular when one 
is looking straight down, or like a stiff brush of cilia when viewed laterally. 
Ventromarginal surface thickly covered with characteristic laterally directed, 



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

stout, blunt ps.pillae, which end rather abruptly submarginally; entire dorsal 
surfa.ce with a. munber of scattered distinct, blunt papillae, less numerous mes­
ally in central region of body than along margin. Puparium moderately scle­
rotic on dorsum. A typical newly molted specimen 0.42 mm long and 0.23· 
rom wide; a puparium 0.52 mm long and 0.35 mm wide. 

Pores.--8-shaped pores moderate in size; of the ordinary ldnd only; occurring 
singly and sp!l.ced rather regularly in rows, marginally on {lOrSUm and submar­

ginally on venter; bullae delicate; ex­
ternal openings delicate and flush with 
surface; a typical specimen having on 
one side of body 8 dorsomarginal, 4 
dorsomesal, and 18ventrosubmarginal 
pores: Typically with 1 quinquel­
ocular pore associated with each 
mesothoracic spiracle. Typicallywith 
from 6 to 8 groups of quinquelocular 
pores of fJ"Olll 1 to 5 in eacl1 group 
along body llw.rgin; groups not always 
clearly defined; 19 pores on one side 
of one specimen. 

Spiracles.-Invaginated tubes lead­
ing to mesothoracic spiraeles bulbous 
mesally, sumewhat const.ricted toward 
margin, against which they broadly 
expand; mesal part of tubes faintly

(	 granulate, remainder coarsely granu­
late; an irregularly formed clear area 
sometimes observed in bulbous part 
of a tube, possibly an opening into'( 
latter; spiraculariae subequal. 

Body selae.-Comparatively prom­
inent. Apparently none on head; 1( ventrosubmarginal pair each between 
antennae and mesothoracic spiracles 
and on the 8 consecutive segments, 
caudad of latter; 1 pair on or near 
caudal margin of seventh abdominal 
segment; 1 ventromesal pair near 
rostrum and on each of fourth, fifth, 
and sixth abdominal segments; 1 
dorsosubmarginal pair each on third, 
fourth, and fifth abdominal segments; 
6 pairs on anal valve; in all, 23 pairs 
present.

Antenna.-Typically with a com~ 
FIGURE 41l.-ThIl8unococcu8 chin"n8;a, second-stage Ie- paratively large fleshy apical seta, a

male: A, Mesothoracic spiracle, X 1,000; E, mar­
ginnllringe, ventral, X 2,000. smaller fleshy basal seta, 1 minute 

slender surface seta, and 1 pair of 
small, almost but not quite wholly invaginated, spinelike setae. 

Rostralis.-With 1 elongate loop, 2 large roundish loops, and thc characteristic 
small cephalic loop, when uncoiled within body; in one specimen, 2.3 mm long.

Anal valve.-Coveri,ng tissue reticulate; apparently 2 pairs of minute pores 
and 6 pairs of setae along caudal and lateral margins; anllS distinct, Oll caudal 
margin; anal ring, if present, narrow; apparently a very minute pair of anal-ring 
setae present. 

Dried material.-Puparium dull black above, rich brown around margin, 
naked, slightly dome-shaped; derm sloping evenly to margin, dorsal and ventral 
surfaces meeting along a sharp line; posterior end pointed dorsocaudad. 

http:surfa.ce
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THIRD-STAGE FEMALE 

(Fig. 50, D) 

Distinct; moderately elliptical; derm membranous. With about 7 pairs of 
strongly sclerotic blunt tubercles spaced rather regularly around margin; their 
number and positions varying to some extent; an occasional one present else-­
wh~re on body. 

ADULT FEMALE 

(Fig. 50, A-C) 

Body.-Moderately elliptical, with posterior end projecting slightly and 
broadly. Dorsal sclerotization of posterior end covering anal segment and 
.apparently at least part of mesal region of seventh abdominal segment. A 
-typical specimen 0.48 mm long and 0.32 mm wide. 

Pores.-B-shaped pores mostly restricted to a loose cluster on each side of 
body on three segments immediately caudad of metathoracic spiracles; par~i­
"tions extending only through both bars; bars rather easily distinguished apart; 
-extern"al openings at apices of sclerotic projectiol'.a; typically about 27 presE'ut in 
the cluster on each side of body. 

Spiracles.-Spiraculariae rather elongate, subequal. 
Body setae.-Typically 1 pair on head; 2 pairs each on posterior section of 

mesothorax and anterior sec~ion of metathorax; 1 pair on posterior section of 
metathorax; 3 pairs each on second and third abdominal segments; 4 pairs each 
on fourth, fifth, and sixth abdominal segments; 1 pair on seventh and 6 pairs on 
anal segment; in all, 31 pairs present; 1 or all 3 dorsomarginal pairs on the pos­
terior 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, a minute seta, and 2 small invaginat;::d setae. 

Rostralis.-With 1 elDngate loop, 2 large round loops, and the small cephalic 
loop, when uncoiled within body; in one typical specimen, 2.8 mm long.

Anal segment.-Caudal margin nearly smooth; typically with four B-shaped 
pores and 5 pairs of subequ!ll setae along laterocaudal margin; anus centrally 
located; with apparently a small anal ring and 1 minute pair of anal-ring setae. 
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FIGURE 5O.-ThIiSanococcus chinensis: A, Adult female, body, dorsal and ventral, X 300; B, same, kDal ring~
X 1,500; 0, sume, midventrulB·silnped pore, X 3,000; D, tbird-stage female, margiDal tubercle, X 1,500. 



EXTERNAL ANA'.rOMY OF THE RED DATE SCALE 127 

1.ULE STAGES 

Not available. 
THYSANOCOCCUS PANDANI, new species 12 

Material from E. E. Green, from Buitenzorg, Java; C. L. Marlatt 
and A. Zimmermann on Pa.ndanus 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 

/ 

FIGURE 51.-Thvoanococcil~ pandani: A, Fil'st-stage nymph, mesothoracic spiracle, showing (ull outline, 
hut details o( only a portion o( dorsal sclerotic area, X 2,000; B, same, anus, X 1,500; 0, same, 8-shaped 
pore, X 3,000; D, same, metathoracic leg, X 1,000; E, egg, spine group, X 1,500. 

a,t quarantine, Washington, D.C., in 1920, collected by W. S. Fisher, 
United States Bureau of Entomology, 2 lots from Botanic Gardens, 
Singapore, 1 on Pandanus utilis (1917), the other on Pandanus 
penangen.sis (1917), both collected by C. F. Baker. Specimens in all 
these lots were exposed either on leaves or on what appeared to be 
the fruit. 

EGG 

(Fig. 51, E) 

Odparous. With a group of 8 to 12 spines, moderately spaced and varying 
distinctly in size of groups and of individual spines; sclerotic body derm extending 
appreciably around spines. 

12 The specific name Is taken (rom tbe record one originnlly assigned to this insect by E. E. Green. 
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FIRST STAGE 

(Figs. 51, A-D, and 52, A) 

Body.---'~~a.rgin serrated, but less so than in Thysanococcu8 chinensis; segmen­
tation of head, prothorax, and mesothorax ill defined, elsewhere more distinct. 
Clear area laterad of each metathoracic leg apparently present but delicate. 
A typiC&l newly hatched specimen 0.32 rum long and 0.19 mm wide; a fully 
developed female 0.57 mm long and 0.37 rum wide; male puparium typically 
0.53 mmlong and 0.29 mm wide. 

Pores.-All 8-shaped pores approximately alike in size but comparatively 
small; partitions distinguishable through bars but apparently absent from tubes; 
bars difficult to distinguish apart; bullae de1icate. 8-shaped pores differing 
from those of Thysanococcus chinensis as follows: 1 of the 2 marginal pairs on 
head located cephalad of eyes; 3 marginal pairs on thorax; 2 marginal pairs 
apparently on first abdominal segmentj second, third, and fourth abdominal 
segments usually, though not always, without a marginal pair each; 1 dorsomesal 
pair on second but not on first abdominal segment; in all, 15 8-sbaped pores present. 
The quinquelocular pore assoc.iated with each mesothoracic spiracle of moderate 
size, slightly invaginated, and situatcd cephalad of invaginated tube leading to 
spiracle.

SpiracltJ8.-External openings of invaginated tubes leading to mesothoracic 
spimcies distinct, and not on marginal protuberances. Invaginated tubes rela­
tively straight o\'er their greater length, apparently faintly ridged. A rather 
large usually sub-semicircular granulate area bordering dorsal margin immediately 
dorsad of each invaginated tube. Meso\,horacic spiraculariae frequently pointed 
caudocephaJadj both pairs elongate, moderately sclerotic, subequal.

Body setae.-Essentially as in Thysanococcus chinensis, with thc following typi­
cal variations: Apparently 6 instead of 9 marginal pairs on segments of thorax; 
apparently no marginal pairs on second to sixth abdominal segments, inclusivc; 
no dorsomesal pair on seventh abdominalsegmentj in all, 43 pairs present. In one 
specimen outer and inner long caudal setae 31 and 43 microns long, respectively. 

Antenna.-Differing from that of Thysanococcus chinensi.~ chiefly in having 
only the two basal segments well defined and in haying fC\\'er and less distinct 
annulations on apical partj setae differing in size and position, but all readily 
homologized with those of Thysanococcus chil/ensis. 

Rostralis.-In three typical specimens, 0.46, 0048, and 0.49 mm long. 
Legs.-Relatively stout; no fusion of any segments. Four setnc, including 

minute basal one, on each coxaj 2 setae on femur; 1 seta in tibia, One seta each 
on coxa, femur, and tibia sometimes absent from leg. 
Ana~ ring.-Essentially as in Thysanococcus chinensi,s. 
Exuviation.-In both sexes head skeleton and rostrum drop down caudad; 

usually observed in an inverted position; ventral skin does not roll back, but re­
mains in position and splits on ventrosubmarginal surfacej subsequent male 
instars mayor may not remain within skin. In female second instar normally 
remains within first-stage skin, and "vi.th increasing rotundity merely lifts up 
dorsal part of skin. 

Dried material.-Similar to that of Th!lsanococcus chinen sis except for a narrow 
fringe of wax frequently observable around margins. 
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FlGl'RE 52.-Antellnae of first·stngo nymphs; 	A, 'l'hvsanocDccuS pandani; B. T. chin,mis; C, A';llidiolUS 
SJl. X 1,500. 

18034-34-9 
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SECOND-STAGE FEMALE 

(Fig. 53, A-G) 

Body.-Moderatelyelliptical, with caudolateral margins very slightly concave 
in both young and old specimens. :Marginal fringe distinctly less pronounced 
than in Thysanococcus chinensis, appearing hardly more than as fine granulations. 
Ventral submarginal surface coarsely granulate in irregular connected chains; 
dorsal surface reticulated around margins and mesally, leaving a central some­
what reniform area on each side, covered with long, slender, curving sclerotic pro­
jections. Puparium moderately sclerotic on dorsum. A typical newly molted 

me 

H 

FIGURE 53.-ThV8anococcU8 pandani: A. Second-stage female, posterior end, dorsal, X 500; B, same. 8-shaped 
pore, X 3,OOOj 0, Sl1me, antenna, X 2,OOOi D, E, sarno, fringe, ventral; D, X 550, E, X 2,000; F, same, meso· 
thoracic spiracle, showing only basal part of granuiate invagination, X 1,000; G, same, section through 
dorsum, from margin 1,0 mesal line, X 500; EJ, second-stage male, me!lothoracic spiracle, X 1,000. 

specimen 0.46 mm long and 0.28 mm wide; a puparium 0.54 mmlong and 0.33 mm 
wide. 

Pores.-8-shaped pores comparatively small; of ordinary kind only; one side 
of a typical specimen with 2 mesal pair:; on head, 1 dorsomesal pair each on 
fourth, fifth, and sixth abdominal segments, 13 ventrosubmarginal1Jairs relatively 
evenly spaced from head to and including sixth abdominul segment, and 2 more 
or less ventromesal pairs on sixth abdominal segment; in al1, 20 pairs present. 
No quinquelocular pores associated with spiracles. On one side of a typical speci­
men 22 quinquelocular pores counted along margin from and including head to 
and in<:luding sixth abdominal segment; usually occurring singly, sometimes in 
pairs; rather evenly spaced. 

S1;iracles.-Invaginated tubes of mesothoracic spiracles extending relatively 
straight from latter to near body margin, against which they broadly expand; 
tubes finely granulate near spiracles, but coarsely granulate ill their expansions 
near body margin, which is distinctly indented 11('re. Mesothoracic spiracularille 
larger than metathoracic pair; both pairs tapering mesally und bulbous around 
spiracle". 
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Body setae.-Essentially as in Thysanococcus chinensis except smaller, and 
ventromesal pair apparently absent from fourth abdominal segment; ventrosub­
marginal setae interspersed with a-shaped pores of this region. 

Antenna.-Essentially as in Thysanococcus chinensis except for absence of the­
basal fleshy seta. 

Rostmlis.-With one elongate loop and the characteristic small cephalic loop, 
when uncoiled within body; in one specimen, 0.99 mm long. 

Anal valve.-Covering tissue distinctly sclerotic, with markings obscure; pores 
apparently absent; with four minute pairs of setae near laterocaudal margins; 
anus small but with some thickened tissue around it; anal ring probably present;
apparently with a pair of minute anal-ring setae. 

Dried matcrial.-Puparium dark brown at first, turning rather shiny black later; 
naked except for a fringe of whitish wax usually around margins; dorsum dome­
shaped, sloping evenly to margin, the two surfaces meeting in a sharp line; posterior 
end pointed straight dorsad; first-stage exuvia covering dorsal surface. 
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FIGURE M.-Thvsanococc/J,8 pandani: A, Adult femnle, posterior end, dorsal and ventral, X 500; n, snme. 
antennB, X 2,000; 0, snme, midventrnl a·shaped pore, X 3,000; D, snme, posterior marginal seta, X 3,000; 
E, same, posterior marginal a·shaped pore, X 3,000; P, third'stage femnle, marginal tubercle, X 1,500. 

THIRD-STAGE FEMALE 

(Fig. 54, F) 

Distinct; body moderately elliptical; derm membranous. A row of tubercles 
around margin, distributed much as in Thysanococcus chinens~'s, but in structure 
blunter, more or less cylindrical, and typically in pronounced depressions of body 
derm; 35 counted on one side of one specimen. Thin spots to accommodate 
a-shaped pores of preceding instar present along yentrosubmargin. A pair of 
delicate spots on bend, possibly e.xtrell1e vestiges of antennae. 
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ADULT FEMALE 

(Fig. 54, A-E) 

Body.-Moderately elliptical, with posterior end projecting less than in 
Thysanococcus chinensis; segmentation on dorsum obscure, even that bet,,-een 
:seventh abduminal and anal segments; typically a pronounced suture or depres­
sion extending from meson immediately caudad of rostrum toward each 111eso­
thoracic spiracle. Dorsal sclerotization of posterior end apparently covering 
anal segment and much of seventh abdominal segment; indistinctly defined along 
its cephalic border. A typical specimen 0.48 lllm long and 0.28 mm wide. 

Pores.-8-sha.ped pores confined largely to region betweenlllesothoracic spiracles 
and head skeleton; a pair usually present immediately cephalad of metathorncic 
spiracles; partitions apparently extending through both bars; bars distinguished 
apart with difficulty; external openings not on sclerotic vrojections, flush with 
surface,a.ud mnch expanded; 22 counted in the cluster on one side of one specimen. 

Spiractcs.-Spiraculariae moderately stout; mesothortlcic pair in a distinct but 
shallow depression and slightly larger than metathoracic pair. 

Body sctac.-In distribution essentially as in ']'!lYS(l1wcoccus ciLinclls-is, with the 
following variations: 3 dorsomarginal pairs on postprior abdominal segments and 
1 mesal pair each on second, third, and fourth abdominal segments more fre­
quently absent in this species; typically 2 vcntromesal pairs instead of 1 on poste­
rior section of mesothorax, and 1 ventroll1esal pair on corresponding section of 
metathorax instead of nOlle; 4 instead of 6 pairs on anal segment; in all, 23 or 24 
pairs present. 

Antenna.-With 1 single long fleshy seta, 1 partially inmginated pair, and I 
minute slender surface seta. 

Rostralis.-'VHlt one elongate loop and the small cephalic loop, whell uncoiled 
within body. T'1 one specimen, 1.3 mm Ion;;. 

Anal 8£,(llIu·nt.-Caudal margin slightly indented at external openings of about 
6 pairs of minute pores; typically 4 pairs of short, delicate forked setae along caudal 
margin, 1 pair slightly more pronounced in size and sclerotization than the others. 

SECOND-STAGE MALE 

(Figs, 53, H, and 55) 

Bocly.-Anterior and posterior ends about equally rounded; margin firm. 
Suture between seventh abdominal and anal segments obscure. A typical speei­
men 0.44 mm lon~ and 0.25 rom wide. 

Pore.,.-Both 8-shaped and asymmetrical pores present, intermingling and 
occnrring more or less singly in a pronounced row entirely around the boely, 
except possibly in mcsocephalic region of head. On one side of one typical speci­
lllen with two 8-shapec\ pores cephalad of antenna and mesothoracic spiracle, 
and 1 each on posterior section of mesothorax, each section of metathor:1x, anel 
second and third ahdominal segments; on same side with 4 aSYIl1)1l(>trical pores 
cephalad of antenna, 15 beiwe(>ll antenna and JllesotJlOTacic spiracle, 14 hetween 
spiracles, 7 between metaUlOracie spiracle :wd sccond ahdominal segIlH'nt, 2 
ench 011 second and sixth, 1 cach 011 third, fourth, and fifth, and 5 on the 2 posterior 
abdominal segments; in nil, sevell a-shaped :lIIcl 52 asymmetrical pores present 
on one side. 

Spiraclcs.-Eaeh I11csothoracic spiraellinria ill a distinet hut "hallow depression. 
Body se/ac.-All sullequal except a lIlarginal pair on atltll segment, which arc 

noticeably larger than the others. Typicall.I' 5 pairs I)n llelHI; 1 Yentroll1ltrginal 
pair each on prothorax, postcrior section of Illcsothomx, and carll scction of 
metathoraxj 1 ventrornargiultl pair eneh neal' llll'.r~iu of second to scventh 
abdou'nal scgments, inclusivc; 1 ycutroIllcsal pllir ca('ll on fifth, sixth, and seventh 
llbdaI1lilial segments; 1 dorsolllargilllll pair ea('ll Oil II1csothorax, metathorax, 
and first, sixth, and se\'cllth uhdomimtl scgments; 1 dori\ol\lcsal pair eaelt 011 
metathorax and first to sixth abdominal segments, inclusivc; 5 pairs on annl 
segment; ill all, 38 pairs present. 

Anlerma.-Typically with 1 large fleshy seta, 3 minutc spinelikc setae, and 1 
pair of apparently partinlly invllgillated setae. 


Ilos!ralis.-ln one specimcn, 0.58 mm long. 

LCIlS.-Distinguishable but vestigial. 

Exuviation.-Derm pushed back toward posterior end. 


> 
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FIGURE 55.-ThvsanocDccu3 1Jalldalli, scconu'stllgc mille: A, Ilouy, <lorslll nu<l ycutml, X 350; B, lnrge 
sllbmnrginal pore (nSYllllllctriC:llJ, X a,noo; c, slnflll slIbmarginlll poro (pre.51111lIlhly 8·sltIlJlcd), X .3,000; 
D, large YClltrocollulll seta, X 2,000; E, dorsoCtllll\lll sctu, X 2,000; P, nlltcnnn, X 2,000. 
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THIRD-STAGE MALE 

(Fig. 56, If) 

Available material not in condition to distinguish many of the parts adequately, 
except on posterior end. Body moderately elliptical. One dorsosubmarginal 
pair of setae on metat.horax and each abdominal segment; 1 ventrosubmarginal 
pair each on fifth, sixth, and seventh abdominal segments; 1 marginal pnir on 
sixth and 2 marginal pairs on seventh abdominal segment; 5 pairs, 1 of which is 
fleshy and unusually prominent, on anal segment. One specimen 0.45 mm long 
and 0.26 mm wide. 

FIGURE 1i6.-7'hutanocOCC!18 nandan!: A, Adult mnle, nnt~nnn, X 400; .n, same, posterior end, dorsal and 
ventral, X 400; C, same, rnotnthorncic tibiot.nrslls, X 400; J), sumo, mcsothorncic co~n-trochantcr-fcmllr, 
X 400; E, sume, JnesoLhornelc spiracle, X 1,000; P, (mIrth-stnge male, posterior end, dorsal nnd "cn­
trnl, X 400; G, salDe, mCSQthoruclc spirncle, X 1,000; n, third-stnge nUllo, posterior end, dorsal and 
ventral, X ·100. 

FOUH'rn-$TAGEl MALE 

(Fig. 56, F and G) 

Available material not in condition to distinguish lIlany of the parts clearly. 
Suboval, with posterior projection mildly rounded and moderately sclerotic 
for about two thirds of its distal surface. l"piracl1lnriac rather elongate, moder­
ately sclerotic, subcquaI. With 3 pairs of marginal or submarginal setae, 1 of 
which is large, spinelike, on eighth abdominal segment, and 1 dorsomcsaL 
pl.iir on allal segment. I_egs sharply elbowed. One specimen 0.44 mm long and 
0.21 mm wirie. 
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..',DULT MALl') 

(Fig. 56, A-E) 

Body setae.-Eighth abdominal segmcnt with 2 marginal pairs and 1 dorso­
submarginal pair; anal segment with 2 comparatively prominent marginal pairs, 
1 comparatively prominent ventromesal pair, and 1 smaller ventrosubmarginal
pair. 

Antenna.-Segments of club compactly joined, with all setae on each, except 
apical one, in a whorl near distal border; scattered on apical segment; on each 
segment of club from basal to distal one, in order, they number 4, 5, 5, 6, 6, 5, 6, 
and 8. 

Legs.-Each mesothoracic legwith 5 aorl1 slender setae on coxa and trochanter, 
respectively, and 4 slender setae and 1 fleshy seta on femur; each metathoracic 
tibia and tarsus with 25 and 16 scattered setae, respectively; mesothoracic and 
prothoracic tibiae and. tarsi with setae of same character as occur on these seg­
ments of metathoraci!: legs, but less nnmerous. 

FIGURE 57.-ThvsanoCOCC1l8 8qllamulalll,': A, Flrst·slnge Ilymph, metnthornclc leg, X 1,000; B, snmo, nnus. 
X J,5OO; C, sarno, metnthorncic spirnclc, X 2,000; J), E, snme, mesothorncic spirnculnr region, ventral and 
dorsal, respccth'cly, X 2,000; P, Slime, IIICsothorucic spirnculnr porn, X 2,000; G, sarno, 8·shaped pore, 
X 3.000; fl, egg, spine group, X 1,500. 

TIIYSANOCOCCUS SQUAMULATUS, new spccies 

Two lots, United Stntes Bureau of Entomology; one on Calamu8 
tetradactl1lu8, Canton Christinn College, Kwantung, China; the other, 
"on palm tree)l, Hong Kong, Chinn, collected by George Compere. 
All specimens exposed on leaves. 

EGO 


(Fig. 57, H) 


Oviparous. A single groop of 4 or 5 spines moderately spuced und varying hut 
slightly in size; sclerotic body derm extending appreciably around spines. 
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FIRST STAGE 

(Fig. 51, A-G) 

Body.-Marginal serrations faint or obscure; segmentation about as well 
defined as in ThllsaliococcIl8 chinellsis. Clear area laterad of each mdathoracic 
coxa obscure. A typical newly hatched specimen 0.46 mill long and 0.22 mm 
wide; a fully clevelopt!d female 0.56 mill long and 0.27 mm wide. 

Pores.-All a-shaped pores approximately the same si7.c, small, elongate; 
partitions extend hardly into distal bars; bars can be disting;uished apart without 
much difficulty; bullae delicate. a-shaped pores eRsentially m; in 1'hysano­
coccus chinensis, with the following typicnl variations: 1 pair ou head cephalad 
of eyes; 1 dorsomesal pair on lllesothorax and on each of second, third, and sixth 
abdominal segments; 1 marginal pair on prothorax llnd first abdominal segment; 
in all, 19 pairs present. The quinquelocular pore associated with each meso­
thoracic spiracle slightly invaginated; opening on dorsum ncar margin immedi­
ately cephnlad of external opening of invaginated tube leading to mesothoracic 
spiracle. 

Spiraclcs.-The invaginnted tuhes leading to mesothoracic spiracles nearly 
straight and broader than in ThJ/sanococClls cldncllsis; their external openings 
obscure. Mesothomcic spiraculariae moderatcly elongate, distinctly sclerotic; I 
metathoracic pair distinctly more slender and less scll'rotic than mesothoracic 
pair. 

Body sclae.-Essentitllly as in Thysanococcus chinensis, with the following 
typical vnriations: Second ventromesal pair OIl head not comparatively long, 
and 1 of marginal pairs on head cephalad of eyes absent; dorsomesal pair on 
prothorax absent; a single marginal pair on dorsum of metathorax, and no 
marginal pairs on first and second abdominal segments; 1 minute velltrosub­
marbinal pair each on at least the fifth, sixth, and seventh, and apparently 
sometimes also on the third and fourth, abdominal segments; in all, 50 pairs 
present. In olle specimen, outer and inner long caudal setae 25 and 80 microns 
long, respectively. 

Antenna.-Essentiallyas in ThysanococcllS chinensis, with the following typical 
variations: Third seta apparently absent; fifth seta vestigial; sixth, seventh, and 
eighth setae more apical in position than in above-mentioned species. 

Roslralis.-In olle typical specimen, 0.71 mm long. 
Legs.-Trochantcr and femur, and tibia and tarsus, fused. No setae on femur 

or tibia; spinelike process of tarsus slightly projecting. 
Anal ring.-Apparently abscnt. 
BXllvialion.-In female essentially as in Thysanococcus pandani. 
Dried malerial.-Essentially as in Thy.~anococcllS chincnsis. 
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SECOND-STAGE FEMALE 

(Fig. 58, A.-D) 

Body.-Moderately elliptic!!'!, with cephalic and caudal margins rounded sim­
ilarly in both young and old specimens. Marginal fringe distinct; not so pro­
nounced but of the same character as in Thysanococcus chinensis; extending all 
around cephalic margin and caudad to about fourth abdominal segment, where 
it terminates rather abruptly. Ventromarginal surface covered with faint 
papillae, of same character as in Thysanococcus chinensis, but considerably less 
pronounced; dorsal surface entirely reticulated except for a more or less bare 
area immediately over head skeleton. A typical young specimen 0.52 mm long 
and 0.22 mm wide; a 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 delicate; external openings flush 
with surface; restricted to a row along ventrosubmarginal surface; typically 5 to 
7 pairs on head and thorax together, and 1 pair on each abdominal segment to 
and including the seventh. Variating kind of 8-shaped pore moderate in size 
and relatively prominent, owing largely to its sclerotization; occurring along 
dorsomarginal surface, from and including the head to and including the fifth or 
sixth abdominal segment; in about 10 groups of usually 1, less frequently 2, and 
sometimes 3 or 4 pores in each group; also 2 to 7 pairs occurring dorsomesally on 
thorax or abdomen, or both; on one side of one typical specimen 16 dorsomarginal 
and 4 dorsomesafpores of this variating kind counted. Typically 1 quinquelocu­
lar pore associated with each mesothoracic spiracle; no others present. 

Spiracles.-In structure anci form mesothoracic invaginated tubcs and spiracu­
lariae of both pairs of spiracles approximately as in Thysanococcus pandani. 

Body setae.-In occurrence and position essentially as in Thysanococcus chinen­
sis, except ventromesal pair on thorax apparently absent, and apparently 2 or 3 
less pairs present on anal valve. 

Linienna.-With a single prominent fleshy seta and a pair of comparatively 
large partially invaginated setae. 

Rostralis.-With 1 elongate loop, 2 large roundish loops, and the small cephalic 
loop, when uncoiled within body; in one typical specimen, 2.0 mm long. 

Anal valvc.-Posterior half of covering tissue with faint markings resembling 
spiny reticulations, or markings may be obscure; apparentiy without pores; with 
about 4 pairs of minute setae on or near caudal margin; anus near caudal 
margin; anal ring apparently absent. 

Dried material.-Approximately as in Thysanococcus chinensis, but dorsum 
tapering a little more gently posteriorward. 

THrRD-STAGE FEMALE 

Not identified. 
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FIGURE 5S.-Thysanococcus squa71lu[alu8: A, Sccond-stllge female, pJstcrior end, dorsal and ventral, X 500: 
B, same, dorsosubmarginal8'shapod pore (vuriating kind), X 3,000; C, snme, ventrosubmnrginnl8-shaped 
pJra (ordInary kind), X 3,000; D, same, antenna, X 2,000; E, adult. female, posterior end, dorsal and ventral, 
X 530; P, same, caudal plate or squamulu (npparently containing (}elicato pore), X 3,000; (1, same, antenna, 
X 2,000; ll, same, midvelltrui 8-shaped poro, X 3,000. 
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ADULT FEMALE 

(Fig. 58, E-H) 

BodY.-Moderately elliptical, with posterior end curving slightly mesad along 
its lateral margin and projecting somewhat less broadly than in Thysanococcus 
chinensis; seventh abdominal and anal segments apparently fused on dorsum; 
dorsal surface of sixth abdominal segment defined, that of other segments obscure; 
dorsal sclerotization of posterior end covering apparently all of anal segment and 
much of mesal region of seventh abdominal segment. A typical specimen 0.52 mm 
long and 0.28 mm wide. 

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

Spiracles.-Spiraculariae moderately elongate, subequa1. 
Body setae.-Essentially as in Thysanococcus chinensis, ,vith 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 abdominal 
segments; 4 pairs, instead of 6, on anal segment; in all, 23 pairs present. 

Antenna.-With one large fleshy seta and a pair of rather stout setae, moderate 
in size and partially invaginated. 

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

Anal segment.-Caudal margin slightly wavy; typically with 2 or 3 pairs of 
small delicate plates or squamulae, which mayor may not be forked, projecting 
from laterocaudal margin; these plates frequently appearing to possess delicate 
elongate pores which open externally on or near apices of plates; with 4 pairs of 
subequal setae along caudal margin. Anus apparently centrally located; pro­
nounced in appearance; apparently with anal ring, but no anal-ring setae in 
evidence. 

MALE STAGES 

Not available. 

THYSANOCOCCUS CALAMI, new species la 

Material from E. E. Green; on Oalamus sp., Buitenzorg, Java, col­
lected by A. Zimmermann; United States Bureau of Entomology, on 
"rottang" ("creeper palm of the tropical forests"), Buitenzorg, Java, 
received through T. D. A. Cockerell, May 31, 1911. All specimens 
exposed on leaves. 

EGG 

(Fig. 59, E) 

Apparently oviparous. With a group of 8 or 9 spines, distinctly crowded and 
varying in size; sclerotic body derm practically not extending beyond bases of 
spines. 

13 See footnote 12, p. 127. 
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FIRST STAGE 

(Fig. 59, A.-D) 

Body.-Marginal serrations obscure; segmentation of head, prothorax, and 
mesothorax ill defined. Clear area laterad of each metathoracic coxa distinct. 
A newly hatched specimen 0.23 mm long and O.ll mm wide; a fully developed 
female 0.44 mm long and 0.19 mm wide. 

Pores.-AlI8-shaped pores approximately uniform in size; small, with possible 
exception of 1 ventromarginal pair on seventh abdomina.l segment; confined to 

FIGURIl59.-ThV8anococcuacaiami: A, First-stage nymph, mesotboracicspirncle, ventral, X 2,000; B,same, 
anus, X 1,500; C, same, B-shaped pore, X 3,000; D, same, metathoracic leg, X 1,000; E, egg, spine group, 
X 1,500. 

dorsum typically as follows: 1 pair on head, cephalad of eyes; 1 pair each near 
margin of prothorax, metathorax, and all abdominal segments, except pos­
sibly the third; 1 mesal pair on all thoracic segments and the second abdominal 
segment; in all, 15 pairs of B-shaped pores present. The Quinqueloeular pore 
associated with each mesothoracic spiracle relatively large, emarginated, slightly 
invaginated, and situated cephalad of invaginated tube leading to spiracle. 

Spiracles.-Invaginated tubes leading to mesothoracic spiracles straight, some­
what shorter than in ThysanococClts chinensis. Spiracnlariae elan gate, distinctly 
sclerotic, subequal. No differentiated area on margin near invaginated tubes 
leading to mesothoracic spiracles. 

Body setae.-Ess(lntially as in Thysanococcus c/tinensis, with the following addi­
tional setae: 1 minute pair on dorsal margiu of apparently the anterior section of 
mesothorax; 1 lateromesal pair of dorsum each on mesothorax and metathorax; 
1 minute ventrosubmarginal pair earh on second to seventh abdominal seg­
ments, inclusive; 1 minute ventromesal pair on sixth abdominal segments; in all, 
62 pairs present. In one specimen, outer and inner long caudal setae 31 and 156 
microns long, respectively. 

Anienna.-Approximately as in Th?/sanococcus chincnsis, except for possible 
absence of the minute seta on third l'legll1ent. 

Rostralis.-Ill one typical specimen, 0.60 mm long.
Legs.-In essentials as in Thlls(tnoCOCCU8 chincnsis, except femur more slender, 

tibia slightly longer, and spiuelike process of tarsus more prollollllced. 
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Anal ring.-Essentially as in Thysanococcus chinensis. 

Exuviation.-Essentially as in Thysanococcus chinensis. 

Dried material.-Light to rich brown; less flat than in Thysal1ococcllS chinensis; 


a marginal fringe of discolored wax observed in some specimens. 

SECOND-STAGE FE~!ALE 

(Fig. 60, C-F) 

Body.-Elongate elliptical, with cephalic margin slightly more broadly rounded 
than caudal margin. In structure and extent marginal fringe approximately as 
in ThysanoCOCC1(S. ch:incnsis; with pronounced chartlcteristic irregular marginal 
indentations, fully lined with the marginal fringe; no other noticeable dermal 
configuration. Puparium headly sclerotic on dorsum; derm distinctly brittle in 
all prepared specimens. A typical newly molted specimen 0.35 mm long and 
0.14 mm wide; a pupariulll 0.54 mm long and 0.23 mm wide. 

Pores.-8-shaped pores rather small; of the ordinary kind only; typically 3 to 5 
pails scattered immediatel~" caudad of metathoracic spiracles, a like number 
scattered dorsomesally ou fifth or sixth abdominal scgment, and an occasional 
pore elsewhere; bullae delicate, relatively broad; external openings on sclerotic 
conical projections. Typicall~' 2 sllbequal quinquelocular porcs associated with 
each mesothoracic spiracle. Typically about 17 groups of quinqueloclllar pores, 
each possessing from 1 to 3 pores, ill a row extending entirely arouud body margin; 
29 and 31 pores counted on single sides of two specimens. 

81>iraclcs.-Invaginated tubes of mesothoraeic spiracles extending from laUer 
toward margin in a fairly straight line; these tubcs comparatively broad and faintly 
granulate. A broad granulate band present along margin in immediate vicinity 
of external upenings of mesothoracic invaginated tubes. Mesothoracic spiracu­
lariae larger than metathoracic ones. 

Body setae.-Essentially as in Thysanococcus chinensis, with the addition of 
1 pair on cephalic margin of head, the distinct enlargement of the pair on or near 
caudal margin of seventh abdominal segment, and the apparent absence of 1 pair 
on edge of anus, but with 7 pairs on anal valve; In all, 25 pairs present. 

Antenna.-Wjth a single fleshy seta more or less apically situated, 1 minute 
slender surface seta, and a minute pair of wholly iIwaginated setae. 

Roslralis.-"\Vith 1 elongate loop, 2largc roundish loops, and the small cephalic 
loop, when uncoiled within body; in one specimen, 1.8 mm long. 

Anal valve.-Co\'cring tissue faintly reticulated; pores apparently absent; with 
7 pairs of small setae near lateral and caudal margins. Anus small, distinctly 
caudad in position, but not on margin; auat ring may be prcsent; if so, narrow; 
anal-ring setae apparently absent. 

Dried material.-Puparium dark brown to almost black; a fringp of discolored 
matted wax usally present around margins; body distinctly depressed but not 
flat; posterior end pointed nearly straight dorsad; body co,-ercd with first-stage 
exuvia. 

THIRD-STAGE Ff}llALE 

Present but too delicute to distinguish !'Iny PUTtS. 
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FIGURE 60.-ThvsanOCOCC1l8 calumi: A, Adult female, /losterior end,dorsal and "culm\. X 500; B,snnw. mid­
ventral B-shapcd pore, X 3,000; C, second-~lagc femnle, bo,ly, dorsal Dnd ventral, X ~r,5: D, SJme, looking 
down on fringe, X 2,000; E, same, nntenna, X 2,000; F, somo, B-sha(lCd pore, X 3,000. 



EXTERNAL A.1~ATOMY OF THE RED DATE SCALE 143 

ADULT FEMALE 

(Fig. 60, A and B) 

Body.-Elonga,te elliptical, with posterior end projecting only slightly and less 
roundly than in ThysQ.nococclls chinensis; seventh abdominal and anal segments 
fused, and mesal region of sixth apparentl)~ fused with that of seventh abdominal 
segment; dorsal surface of fifth abdominal segment defined; dorsal sclerotization 
covering all of anal segment and almost all of seventh, and possibly mesal region 
of sixth abdominal segment; a distinct ridged effect across ventral surface of 
seventh abdominal segment. A typical specimen 0.53 mm long and 0.17 mm 
wide. 

Pores.-In structure ancl position a-shaped pores essentially as in Thysano­
coccu.s chinensis, but clusters confined almost to posterior section of metathorax 
and the following (second abdOlninal) segment; on these 2 segments, 24 counted 
on one side of one specimen. 

Spiraclc8.-lVle~;othoracic spiraculariae som('what cnlurged at their mesal ends, 
and slightly larger than metathoracic pair, which arc rathcr elongate. 

Body setac.-Essentially as in Th!J.~anococcus chillensis, with the following typical 
variations: 2 pairs usually observcd on dorsal s:u-face of headj apparently none on 
prothoraxj 1 pair sometimes obscrved on or ncar margin laterad of mesothoracic 
spiracles; 1 mesal pair on anterior section of metathorax ; 3 pairs on dorsal margin 
near posterior end, apparently on third, fourth, and fifth abdominal segments; 
only 1 ventromesal pair each on second and third abdominal segments; in all, 
30 pairs present. 

Antenna.-'Vith 1 large fleshy seta, 1 pair of small whoIly invaginated setae, 
and apparently Iminut.e surface seta. 

Rosirali.s.-Xot available. 
Anal segmenl.-Caudal margin faintly crenulate; typically with 4 pairs of 

a-shaped pores and 0 pairs of sllbeqllal setae along Jaterocaudal margin; anus 
apparently situated caudad of centerj ann.l ring apparently present, but anal-ring 
setae absent. 

~!ALE STAGES 

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

RELATION TO OTHER COCCIDS 

After reading the manuscript 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 species here 
dealt with to other members of the Coccoidea (Coccidae) is a difficult one. In 
the first place, the general classification 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 do not fit with any of the more 
distinct groups 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 each other seems obviolls and their inclusion in some 
common category-whether it be called a subfamily or a family-appears ade­
quately justified on the basis of present knowledge. But their possible connec­
tions with other groupn are extremely obscure. They are most certainly not 
immediately cOllnected with any of the typical and well-known grollps. If their 
connections arc to be traced at all, it must be through a study of some lesser 
known species in the hope that somewhere there will be fouud forms that may 
possibly serve as links with the more familiar types. The presence of the a-shaped 
pores leads one naturally to a consideration of the Astcroleeaniidae, and certain 
other features compel a consideration of some strange forms which have In the 
past been referred to the Diaspidae. Out of [\11 the immense assemblage of 
forms in the Coccoidea these seenl to offer the most promising leads for investi­
gation. 
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In the sea.::ch for near relatives of the Phoenicococcini, the mar­
garodine, ortheziine, eriococcine, pseudococcine, coccine, and tar­
chardiine assemblages 1111ty be eliminated, since in each of these 
occur three or more of such characteristic features as the following, 
none of which are present in the Phoenicoeoccini: Abdominal spiracles, 
compound eyes or ocelli, distinctly developed antennae or legs in 
other than the first and three later male stages, monolocular or 
multilocular 14 disk pores, anal-ring pores, pronounced and weU­
distributed setigerous areas, dorsal ostioles, cerarii, anal clefts, anal 
plates, brachial plates, dorsal spines, gnU formations, or resinous 
gecretions. Of the well-known groups there l'emain the asterole­
caniine and diaspine ones. The occurrence among most of the former 
of such characteristics as monolocular or multilocular H disk pores, 
more or less sessile 8-shaped pores, eribifonn plates, {md, in the first 
stage, of a markedly indented caudal margin, more or less dellrly 
defined sclerotic anal areas, and a setigerous development in the anal 
region distinctly unlike that in the Phoenicoeoeeini 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 Phoenicococcini; and when it is noted that the same two general 
types of tubular pores occur in these two species and the latter, II 

relationship in one direction is indicated. 
To the diaspine assemblage have been assigned a number of rather 

obscure forms showing varying degrees of similarity to the Phoeni­
cococcini. One genus has at least one species remarkably like the 
Phoenicococcini, possessing no structural felltures) with the possible 
exception of the character of the anal valve in the second-stage female, 
apparen tly at serious variance wi th those in the Phoenicococcini i and 
since this species and at least one morc in this genus dearly quite 
close to it show definite chllraderistics of being generuli~ed diaspids, 
a relationship in another direction is indieated. If these relationships 
are valid and the species concerned belong in. the groups in which they 
have been pillced, then the Ilsterolecaniine and dillspine groups are 
at least remotely connected. 

The following discussion will deal first with a few asterolecaniine 
species and some other forms tlHLt are more or less generalized, and 
secondly, with a number of diaspine species, which because of certain 
points of similarity to the Phoenieococcini lUay help to throw light 
on the relationships of the latter. Particular attention is given to the 
eharacter of the pores occurring nlllong the various species studied, 
as this feature seems to be of most significance from the stalldpoin t 
of relationships. 

SOME ASTEROLECANIINE AND OTHER FORMS 

The pores of the first stage of the ft'5terolecllniine form Nfycetococcus 
ehdwrni Cockerell (fig. 61) 11re limited to 11 normally triloculnr disk 
and a tubular 8-shltped type. The trilocular pores nre associated 
with eneh spimele only, and the 8-shaped J)or('s are comparable in 
exten t of invnginntion, size, number, nnd distribution with those in this 
stage) for example, in Plwenicococ(,U8 mar/aU;. This tubular type of 
pore does not differ essen tinIly from that o('('urring in the Phoeni­

14 Used here in tbe sense of ho\'lng more thnn five loculi. 
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cococcini, except that it seems to possess a single, only moderately 
sclerotic bar, a moderately sclerotic tube connecting the bar with 
the exterior, a partition extending completely through the bar and 
tube, producing a double or 8-shaped external opening, and possibly 
a bulla issuing from the center of the inner surface of the bar but 
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too delicate to bo clearly discerned. In the possession of a single 
modemtely sclerotic bar and a tube approximately equally sclerotic 
this pore of lli£. ehrhomi resembles most nearly the Yllriating kind of 
8-shaped pore occurring in the second-stllge female of ThysanococclI"S 
squamulatus (fig. 58), the only significant difi'eronce 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 ]'lycetococcU8 ehrhorni are not 
essentially different from those of the Phoenicococcini except in 

bu the following respects: Only 
...~., sc ~ one long caudal pairis present,
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posterior end, dorsnl nnd "~ntrnl, X 400; B, sume 
looking down on inner end of B-slmpcd pore, X 3,000;
0, same, antenna, X 1,000; lJ, same, lllcsothorncic 
spiracle. X 1,000; E, secQnd'slngo femule, nntenna, X 
1,000; F, same, tubular B'shuped pore, X :1,000; a,
SUllie, looking down on inner end of tubular pore, X 
3,000; ll, Slime, posterior end, dorsal lind "enlru), 
X 400; I, slIlIIe, metlllhorncicleg, X 1,500. 

ogous setae are of the same 
general size as other setae of 
this region, and stable in oc­
currence. But these latter 
setae are of the same number 
and in the same general posi­
tions as, for example, in Phoe­
llicococcllsmar'latti (fig. 2), and 
thus give (wery indication of 
being homologous wi th those 
of the latter. Since the anal­

. t' Pl' 
~~~~e~l:~ s~~all~/~l~~:~~~i;l~~'-" 
boring setae and two pairs of 
them nre distinctly unstable 
in occurrence, and these are 

in evidence in other species of 
tIle Phoenicococcini, it ftp,peflI"S 

that such setae arc in process 
of disappearing in this tribe. 

As regards the remainder of 
the body in the first stage, 
there is apparen tly no more 
difference between }.{ycetococ­
cu.s ehrhorni and a species in 
tbePhoenicococcini than there 
may be between two speci<'s 
of the latter, except that t1:e 
an tenna is only 5-segmen ted 
Ilnd hus a slightly enlarged 
apical scgmen t, which pos­
sesses a lllTger number of 
slender setae thlln are pres en t 
in the 6-segmented type of the 
Phoenicococcini; yet the 6­
segmented type of ulltcnnn 
differs more from the annu­
lu.ted type in t.his tribe than 
from the an tenna in J1. 
eh1'lwrll'i. 

In the second and adult 
female stuges of }'1.ycetococcus 
eh1'horni (fig. 62) the pores 

are limited to quinqueloculal' and trilocular disk types and u. 
tubular 8-shaped type. The quinquelocuJar pores are associated 
with the spiracles and the trilocular pores are situated laterad 
of the head skeleton. The 8-shnped pores are distributed generally 
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over the body in both these stages and are plainly double through­
out except for a single centrally located distinct bulla to each 
pore. They are in no essentials different from the first-stage 
tubular pores, except that the bullae are not distinct in the latter. 
A twisted 8-shaped effect was frequently observable across the inner 
surface of the bar of a tubular pore, especially in the adult stage. 
This effect is probably due to distortion from the fla.ttening out of the 
rotund bodies on slides, for the normal 8-shaped efl"ect was also noted. 

The anus is noticeably invaginated in the second-stage female of 
:A:{ycetococcus ehthorni and more so in the adult stage, with stouter 
setae around it in both stages than are present in the fn-st stage of 
this species, or in the Phoenicococcini; but these anal setae are 
apparently homologous with those in the first stage of tIns species 
and of the latter. .All other parts of the body in these two female 
stages are not greatly dissimilar to the 
corr~s1?onding parts in the Phoenico­
COCCl1ll. 

The second-stage male of :Alycetococ­
cus ehrhorni (fig. 63) has the same disk 
types of pores, and these aTe situated 
as in the female stages. The tubular :·~t::.:;:::~·::/:.;!:/,:·
pores appear significant. The typical 

sc·ones IU1Ve delicate tubes, also distinctly 
\ . 

sclerotic, seemingly single bm's, and 
. "­~Fbullae arising from the sides of the 

bars; thus, as far as can be judged, 
these pores are essentially like the 
asymmetrical ones occurring in this 
stage of Halimococcus thebaicae (fig. 
35) and Thysanococcus pandani (fig. 55). 
They are distributed generally over the 
body. In some specimens apparently 
the identical kind of 8-shaped pore oc­ FIGURE 63.-"'Ivcelococcu.! .hrhorni, second­

stage mnle: A, Antenna, X 1,000; B, meso­mlrring in the female stages is sparsely thoracic spiracle, X 1,000; C, triloculnr
scattered over the body. It resembles pore Interad of head skeleton, X 2,000; D, 

tubular pore, X 3,000; E, same pore, turned a union of two of the usual type, the partly around, X 3,000; P, metathoracic 
leg, X 1,500; G, mesothorncic leg, X 1,500;bars and tubes simply coming into jux­ Ii, prothornclc leg, XI,5OO.

taposition but the bullae completely 
fusing. The two posteriot segments 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 each surface of each segment. 
Legs arc present and distinct though vestigial, and the antenna is 
tuberculate but plainly segmented; thus in these particulars, as well 
as in all others, this stage is appm'ently essentially like that in the 
Phoenicococcini. 

The adult male of "Alycetococc1ls ehthorni is strikingly sinlilm' to 
males of the Phoenicococcini in that it has a closely joined head and 
thorax, no vestige of wings or of thorncic wing framework, a pair of 
simple eyes, setae of the same general character, and a single rapierlike 
posterior projection wInch is slightly stout, being much like that in 
Plwenicococcus ma1"latti (fig. 9). Unfortunately, the apical part of 
each antenna was lost in the specimens at hand; so no observations 
,on tlns structure were possible. 
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The 8-shf1ped pores of the Phoenicococcini might be considered as 
having been derived from such a type as those of 1I1ycetococcus ehr­
horni, since in the former the partition is apparently present in nll 
degrees, from being complete nearly to the external opening to entirely 
disappearing in the tubes. Furthermore, since the Phoenicococcini 
possess f1 variating kind noticef1bly like the typical 8-shf1ped type in 
111. ehrhorni, f1pparently the smne kind of asymmetrical tubular pores 
and only the same other pore types as this species, and since no serious 
structurnl 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 j\1ycetococcus ehl'hol'ni and 
the Phoenicococcini f1re relf1ted. 

The first stf1ge of the asterolecanllne form Oapulinia sallei Sign. 
(fig. 64) has quinquelocular-disk pores associated with the spiracles 
instead of trilocular ones as in tlns stage of MycetocoCC7ts ehrhorni. 
The only other pores present are of the double tubular type, wInch 
are essentially like those of M. eh1'horni except for the following 
modifications: The two component parts of n, pore are less closely 
joined, there being a distinct sepn.ration of pf1rts of the tubes f1nd 
more or less of the bar, which is perhaps more sharply sclerotic, the 
tubes membranous, and the single bulla distinct though delicf1te. 
The antenna is of the same type as in 1\;1. ehrhorni but hf1s 6 segments 
instead of 5. All body setae, including those of the posterior end, 
though In.rgely much more developed, can apparently be readily 
homologized with those of 111. ehrhol'ni and the Phoenicococcini. 
This stage of O. sallei is unusual in the possession of two pairs of long 
caudal setae. The importance of this fact should be judged with 
caution owing to the modified development of other setae in this 
region and elsewhere. The extent of the anal ring is obscure owing 
to much sc1erotization around the emus. This makes it difficult to 
determine whether or not the anal ring is present at all, for unless it 
stands out rather shf1rpl~T its use as f1 systematic ff1ctor mf1y prove 
misleading. 'l'he anus is somewhat evaginated, instead of invaginated 
as in j\1. ehrhorni, and more or less flush with the surface as in the 
Phoenicococcini. No paTts of the body, however, are considered tu 
be at gref1t variance with those ink!.. ehrllOrni f1nd the Phoenicococcini. 

In the second llnd {\dult female stages of Oapulim'(l sallei (fig. 64) 
the double and single types of tubular pores, essentially of the same 
character llS nre found in the female and second male stuges, respec­
tively, in j\1ycetococcus ehrhorni, occur together, with It prepondel'ltnce 
of the single type present, especially in the ndult female. 'l'he 
double pores f1re approximately twice the size 01 the single ones, nre 
loosely joined as in the first stage of tlns spcc·ies, nnd strongly suggest 
thllt eneh has resulted from a· coulescence of two of the single ones. 

Oapulinia, saUd possesses uo pore t.'rpes not prescn t in some stnge of 
.l11ycetococcus ehl'lwrni nlld~ except perhaps for the pl'eSelll'e of one or 
more puil's of vestigial legs, no structures apparently exist in the 
femnle stages of this Spe('les which differ grelltly from those of AI. 
ehrlwrni; also the wa,xy secretions of both are essentially of the sume 
character, bemg cottony in texture us in the Phoenico('occini. But tbe 
adult mule of O. sallei hIlS a wen-developed thorncie wing framework 
(thQugh tne wings IL1'e appurently rn,ther vestigial or absent), 11 pro­
nounced constrietion between the hend and the thorax, setigerolls 
IHeas, and two puil's of simple eyes. 
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'With so many characteristics in common it seems reasonable to 
believe that Mycetococcus ehrhorni and Capulinia sallei are definitely 
related; and, likewise, that the latter species is related to the 
Phoenicococcini, but probably less so than is ]vl. ehl'horni, chiefly 
because of the more loosely joined character of the 8-shaped tubuiu.r 
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 a more typical as­
terolecaniine species 
may be tubulnr as in 
Callococcus pulchellus 
Maskell (fig. 65, F), 
virtually sessile as in 
Asterolecanium pusta­

lans Cockerell (fig. 

65, G), in a slight in­ o

vagina tion as in Le­

caniodiaspis tcssellata 

Cockerell (fig. 65, C, 
D), 01' in a more pro­
no llnced invagination 
as in Pollinia ol'oides 
Cockerell (fig. 65, E). 
The type in O. pul­
chell-us I1ppenl'S to be 
essentially like that 
in .ll1ycetococcus ehr­
homi and in Gapu­
linia sailei, but to be 
nearer the sessile con­
(li tiOll. In L. tesseliaia, 
from the appearnIH'e 
of the 8-shnped parts, I 

which apparently con- I 
form strirtlv to the / 
condition in~ the ses- I 
sile type of pore, the 
s1ig h t im-uginl1 tion FIGURE IH.-Cupliliniu salld: A, First-stage nymph, posterior end, dorsal 

unci ventral, X 1,000; B, same, antenna, X 1,000; C, sllme, tubularpresent, . npPIU"clltly B·shaped pore, X 3,000; D, same, mesothornciu spiracle, X J,OOO; E, 
adult remule, tubular usymmetrieai pore, X 3,000; F, same, tubularno more than a mere double pore, X 3,000.

indentation in the 
body waH, is considered to be 11 Il1ter development from the sessile 
ty]}e. The situation of the 8-shaped pore in P. oroides woulel ap­
piu'ently, be simply u· steI) fmtller. lneidentnily, in later female 
stages 01 the latter the 8-shaped pores are almost sessile. Thus the 
types of 8-shaped pores in all the n,bove-l1lentioned asterolccaniine 
forms appear to bear a fundamental relation to one tLIlothcr. If this 
is so, then on the bnsis of lhe discussion nlready given, the 8-shaped 
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pores of the Phoerucococcini would be connected with those of the 
typical asteroleeaniine forms throug£). the type occurring III such 
species as At. ehrlwl'ni und O. sallei. Also, in later stages of all these 
more typical asterolecaniine species occurs a long membranous 
tubular type of pore, "tith the bulla issuing from one side, apparently 
identical with the aSYlllmetrical tubular type occurring in_~:f?lcetococcus 
ehrhorni, Oapulinia sallei, and the Phoerucococcini. But owing to 
the absence of the features previously mentioned us occurring umong 
typical asterolecaniine species, 11t. ehrhol'ni und Capulinia 8allei 
appear not to be typical members of the group. However, since 
tnese two species have so mlllly points in common with the typicul 

usterolecanllne species, 
sue has appurently 
reluted 8-shaped pores 
and essen tially the 
same type of usymmet­
Tical 'tubular pores, 
and possess no struc­
tures that seem to jus­F 
tify removing themE 	
from Ule geneml uster­
olecaniine group, it is 
suggested that they be 
placed in a separate 
tribe of this group. 

The posterior end of 
Lecaniodiaspi8 tessel­
lata (fig. 65,A) is figured 
to show the chUTtwter 
of the pores and to 
indicate the probnhle 
homologies of thep1lrts 
occurring here of a 
typical asterolecl1niine 
as compared witn this 
region in other cocdd 
species treated in this 

FIGUHE05.-A-D. Lccaniodia.pi. teuellala, first-stage nymph: A, bulletin. 
l'oslerior end, dorsal and ,culml, X WO; B, slightly in\'n~ioalcd Tll"t t.h" tlll)Ulu.I'
simille pore, dorSIII, X 3,000; 0, B-shaped marginal pore, dor5111, X ... v 
3,000; D, B-shaped submarginnlllore, "enlrnJ, X3,000. E, Follinia tVI)"of 8 sll"pedpor"'l's 
ovoidM, llrst·stage nymph, B-shaped tubular pore, X 3,000. P, Callo- J ~ -.. u 
cocclUpuichtllu8,llrsl-stage nymph. (,ubulnrB-shnpcd !lore, X 3,000. not restricted to 11 nal'­
g~(:,.t.:f~'iX:iUI/I pfl.!/aia7l8, first-sInge nymph, marginal B-shnped row range is indicated 

by the fnct thl1t nlong 
the ventrosubmurginal slu-fnce of the abdomen in the second nnd adult 
femnle stages of the obscure form l(nwanina pal'1..'U8 :Maskell (fig. 66, 
oand D) occur a few small delicate 8-shaped pores, essentially of the 
type in the Phoeni('Q('occini und resembling especinlly the 8-shape(l 
pores occurring in the genera Phoenicococclls and Palmal'icoccU8. The 
only other type seen wns the quinqueloC'ular-disk one, the pores of 
which were either rather Inrge und scattel'ed over the body 01' com­
paratively small and mostly ]oC'nlized in the midventrnll'egion. The 
two above-mentioned stages possess eyes, segmented butmucb reduced 

http:Lccaniodia.pi
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antr.nnae, all three pairs of legs, though in vestigial form, a faintly 
segmented rostrum, but a posterior end not greatly unlike that in the 
first stn,ge of Phoenicococcus marlatti, though with eight pDllS of we11­
developed setae. In the first stage of K. pan'1.l.s (fig. 66, G-I) n, few 
rather large quinquelocular pores are scattered over the body, wi.th 
no other pore type observed except an irregular band of apparently 
anal-ring pores. Excluding these differences nnd that of an extra 
pair of setae and of only one prominent caudal pair, the posterior end 
in this stage is approximately 
like thatinP. marlatti. It ap­
pears not unlikely thnt K. 
panXllS may be a distant reln.­
tive of the Phoenicococcini, 
but, it does not seem to fit ill 
well wi~h any recognized group 
of cocclds. 

In another obscure form, 
Stict 0 co ccus multispinosus 
N"ewstead (fig. 66, A), tubular 
8-s1utped pores occur around 
the ventral margin and sub­
margin of what is presumably 
the adult female. The pores 
are fairly large, have broad 
bulliLe, two more or less scler­
otic bfLl"s, a membranous tube, 
and a double external open­
ing. Except for the last-men­
tioned characteristic, they 
resemble the 8-s11aped pores 
of the Phoenicococeini more 
than those of other eoceids 
mentioned above. Tubular 8­
shaped pores also occur in 
several margarodine genera. 

SOME DIASPINE FORMS 
FIGUln: 66.-A, Sticlococcu.e multispino3u3, adult female 

(1): 'l'ubular 8·shaped pore, X 3,000. l(uwanina parous: 
A single type of pore only B, Adult; female, nnal region, X 1,000; C, same, tubular 

is observed tIll'Otlgll the v'Lrl'_ 8-shaped pore, X 3,000; D, same, looking down on inner 
~ , end of 8-shaped tubular pore, X 3,000; E, second-stage 

ous stageS of Ancepaspis female. anal region, X 1,000; F, same, laternl aspect of 
~ rostrum, X 1,000; G, first-stage nymph, anlll ring, X 

edentata Ferris, a.n invagi- 1,000; lJ, same, clear area laterad of metnthorncic coxa, 
nated 8-shaped one with a x 3,000; I, saIlle, mesothorncic spiraclo, X 1,000. 

centrally located bulla, 2 bars} and a membranous tube. Thel parti­
tion extends through both bars but n.pparently not into th~ tube. 
As far n.s can be seen, this type of pore is like that in the Phoenicococ­
cini. The only fea.tures in the first stage (fig. 67) by which this 
species can be well separated from the Phoenicococcini are the 
presence of a pair of rudimentary diaspid lobes and the absence of 
one pn.ir of long caudal setn.e. Even the antennae are essentially like 
those of the Phoenicococcini. The second-stage female of A. edentata 
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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 embraces, besides the eighth, the dorsal surface 
of the seventh and sixth abdominal segments, is not depressed below 
the surrounding region, and has its laterocaudal margins not sharply 
defined, appearing in fact to be in process of coalescing with the 
bordering tissue; whereas in the Phoenicococcini the anal valve 
includes apparently no more than the eighth abdominal segment, 

FIOURE 67.-Allcepaspis ed.n/ata,lIrst-stnge nymph: A, Body, dorsal and \'entral, X 500; B, 8-shaped pore, 
X 3,000; C, antcnna, \'cntral, X 1,000; D, mesothoracic spiracle, X 2,000. 

although it may extend sufficiently cephalad practically to crowd 
out the dorsomesal part of the seventh or perhaps even the sixth 
abdominal segment (fig. 48), is always more or less depressed below 
the surrounding surface, and has its laterocaudl11 margins sharply 
defined. With these differences and the apparent presence of one 
pair ofpygidiallobes and possibly the beginnings of a second pair, no 
other characteristics in tills stage of A. edenta,ta appear to be noticeably 
at variance with those in the Phoenicococcini. The adult female of 
A. edentata (figs. 69 and 70) apparently has no chara.cteristics that 
clearly distinguish it from the Phoenicococcini. 
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In the related species Ancepaspis tridentata (fig. 71), ruso, the 
only type of pore observed in the first stage and in the second and 
adult female stages is the 8-shaped tubular one, which apparently 
js of the same character as that occurring in A. edentata and the Phoe­
nicococcini. In these stages A. tridentata differs chiefly from A. 
fJ.rientata as follows: First stage with two pairs of anal lobes; second­
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FIGURE 68.-...1 ncepa.jpis eden/ata, second-stuge (enHlle: A, Bad~-, dorsal nud "cntral, X 300; B, B-shaped
110re, X 3,000; C. antenna, X 2,000. 

stage female with a, distinct pygidilml as far a.s sclerotization, pores, 
and setae gOI but haying no evident lobes or plates, though the 
undifferentiated caudal end IF .J; BCts to some extent, and no definite 
anal Yalve, the region corresponding to the boundaries of this in 
A. edentata 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 a pygidium with a characteristic 3-pronged caudal 
projection. 

Both Ancepaspis edentata and ..it tridentata produce a covering of 
waxy filaments of the same general texture and color as is produced 
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FIGURE 69.-Ancel'aspis eden/ata, adulL female: A, Body, dorsal nnd ventral, X 250; S, marginal a·shaped
pore, X 3,000; C, lIlid\'entrnl a·shaped pore, X 3,000. 

in the Phoenicococcini; also the adult male of A. tl'identata (fig. 72) 
(that of A. edentata wa.s unavail!1ble) is strikingly like those of the 
Phoenicococcini 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 second-stage male of either A. edentata 
or A. tridentata were available. 



EXTERNAL ANATOMY OF THE RED DATE SCALE 155 

In the second and adult female stages of Protodiaspis lagunae 
Ferris and P. agrijoliae 
Essig the pores are 
distinctly 8-shaped, nu­
merous, scattered, all 
small, and structurally of 
the types (except in 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 Ancepa8pi8 
edentata is that a suffi­
cien t 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
stage. mule of these two FIGGRE iO.-Ancepaspi! fdentata, adult female, posterior end. 

dorsal nnd wntrnl, X 550. 
SpeCieS are numerous, 
mostly of the small type figured for P.lagunae, but in the latter there are 

five pairs of large, very broad, heavily 
sclerotic pores nlong the posterior 
mnrgin, of the type of the large pore 
figured, and in P. agrijoliae there are 
only three pairs of these large pores 
in this stage. In Ancepa8pi8 anomala 
Green (fig. 73, G) this large, heavy type 
of pore is numerous posteriorly 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 .t1. 
anomala the only pores present are 
structurally (except in size nnd shape) 
on the order of the large type figured

D 	 for the first stage of Ohiona8pi8 etrusca 
Leon. (fig. 76, B), but all are small, 
numerous, and scattered in the two 
later female stages mentioned, as in P. 
lagunae and P. agrifvliae. In O. etru8ca 
(fig. 76, 0 and E) a large heavy pore 
is in evidence, not only in the seeond­
stage male, but in the second and ndult 
female stages. It is a characteristic 
type in the corresponding stages of 
all typical dinspids. Viewed endways, 

FIGURE il.-Ancepaspts tritten/ata: ,t, First- h II}'b' 
stnge nymph. jl(Jst"rior end, dorsal and t ese arge leavy pores ex II It n. typ­
ventral, X 500;B, same, mnrginal6-shnped icnl twisted 8-shnped efr cet. The onl"".' 
pore, X 3,000; C, second-stuge [eDlale, .T 

postedrior end. dorsal and ventral, X 500; other pore types pr('sent in any stng(' of 
Dault [emnle 8-~hnpe(l pore X 3 000. 	 P l p"f l' d 1 ' , " ,ag1lnae, . ag'1 0 we, an .t. anoma a 

are trilocular or quinquelocular disk ones, the pores of which nrc 
l 
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associated 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 tridentata n,nd the Phoenicococcini, the antenna being 
about half way between being clubbed and filiform and there being 
no vestige of wings or of thoracic 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 caudnl vuh-e, 

which is better defined than in A. edentata, is entirely on the ventral 

surface though the nnus remnins normal in position on the dorsum. 

Both the anus and the valve nre apparently restricted to the eighth 

abdom:inal segment, ns they nrc in the Phoenicococcini. The adult 


male of A. anomala has along 

filiform antenna and well­

developed thoracic \ving frame­

work and wings. These fea­

tures, taken in conjunction
\ i with the typicnl diaspid type
of tubular pore in the first 

-.::. stage and the second and adult 
~ female stages, indicate tillS spe­t- \ des to be quite different from 
~ A. edentata and A. tr·identata.
£-__"! Full figures are given for the 

I ~ first stage und the second-stage 
/'1 c\ tJ fe111ale of Chionaspis etrusca 

t l:.. ~" (figs. 74 and 75) in order to 
- ,~ show the structural parts in a 

\"_\ '\ ~_-~ typical diaspid. In both stages1i,S-;:. of the body partsmost can~ If-7Y apparently be readily homol­k ~ Vty ogized with the corresponding
'~: '.f1·V ones in tbe Phoenicococcini. 
1(1;~' ~\ The tubular pores are8-shaped, 

witb the partition extending 
D 'only through the distal bUl~; 
"p 'SCI' they are of two kinds (fig. 76, ~ 

FIGCRE 72.-AlICfpU.,pis tridelltuta, adult mule: A, .:1 and B), one with a wbolly 
Antenna; B, posterior end, dorsnlllnd "cntml; C, meso· 111embranous ttlbe, the other 
thoracic leg; lJ, libiotllrslIs of meta thoracic lee. X ;,no. 1 . tl d 1 I 

< 1aYIng appuren y eve opec 
a sclerotic baT in the upper part of the tube. The smnller tubular 
pore and also the hea\-y type of tu bulal' pore in the adult femule of 
O. etru8C(L (fig. 76, J) and E) up pear to be fundamentally like thos(' in 
the adult female und second-stage 111ul(', respeetively, of sp('cies in 
Protodiaspis mentioned aboye. The pores of the second and adult 
female stages of C. etl'llSC(l are essentially alike. 

The antenna of the first stnge of C. etl'usca has only fiyc segm('nts 
and one slender seta on the distul segnlC'nt, but othel'wis(' it beaTS a 
near resemblance to the 6-segmented type in the Pho('nicoC'occiui. 
In an aspidiotine form the only noteworthy difl'erences bctwecn its 
annulatcd type of antennn nnd that present in a g(,llUS of the Pho('ni­
cococcini (fig. 52) arc the presell('c of al1 additional s!'tn 011 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 dill~l)id type. The adult female, for exam­
ple, possesses two naked exuviae attached to a thin waxy shell en­
tirely covering the body. 11he first stage 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 seems to have the essential 
charac~eristics of that type in the Phoenicococcini except that a slight, 
sclerotlzation, apparently of the membranous tube, just below the 
bar can be distinguished in at least 
the first stage. This pore is appar­
ently not eS:lentially differen t hom 
a type occurring in the second-stage 
male of Ancepaspis anomala Green 

bh ((fig. 73, II), or even in a more typi­

cal diaspine form (fig. 73, I and K). . , 
 ~. 

X. concinnum is inrluded ill this 
discussion because it shows some 
definite diaspid charaeteristics such 
as those mentioned above but has 
some others not so definitely di­
llspidlike, for example, lill ill-defined 
pygidiul11 , if this structure can be 
considered as present at all, ill both 
of the above-mentioned stages, in 
which segmen tn tion is c 0 III pIe t e 
through to the eighth abdominal 
segment, no clear-eut sclerotic piece 
or pygidial lobes or plates, and no 
tlccumulation of distinctly special­
ized pores in the posterior region. 

A word as to the anal valyc. Be­

tween its type in the Phoenicococcini '/IS 


'.')11and that in Ancepaspi8 edentata there 'ii' 


w(luld seem to exist a gulf, owing to c 

the larger number of segmen ts 


]j'IGt:RE i3.-A-P,Pr?todiaspis lagulIae: A, Sct'Ond­embraced by the anal yalye in the stnge mule,smllller pore, X 3,000; B,sarne, heu\'Y 
posterior- nmrginal pare, X ~~JOOO; Cf !'nnu!, an ..latter. Yet in A. anomaln, a species tennn, X 2,000; D, ndllit female, raised pore, X 

that has more typical diaspid 3,000; E, same, pore, X 3,000; P, same, ulltenn3, 
X 2,000. G nnd If, Ancepa"Ilia anornala: G,characteristics than its congener A. Second'stnge mnle, hen vy posterior rnRrginnl 
pore. X 3,000; II, Sl1rnc. cephulic lllarginal pore, edentata, and, for example, in Gym­ X 3,000. 1-1(. A~pidiolU$ sp.: J, First·stnge

nc[spis mma1crishnae Green, a rather nymph, B·slillped pore, X 3,000; J, aUllll female, 
section of ycry Ion;: cnndnl pore, X 3.000; K.definite di!\spid, the valve embraces Slime, moderate·sized marginnl pore, X a,ooo. 

no more segments than in species
of the Phoenicococcini, and is, moreover, entirely on the ventral 
surface, thus being decidedly different in this particular from A . 
. edentata and the Phoenicococcini. On the other hand, from 
the type of anal valye in.t1. edentata to the lack of one in A. 
tl'identata., in which species, however, the tissue eventually rup­
tures along a rather definite, though irregular line, appears to be 
only a simple step, and continuing to the pygidiuDl of the cor­
responding stage of a typical diaspid, as, for example, Ghiol1aspis 
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etrusca 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 

W 
l 

meta 

~"'\ pm.t 

/~\ m(.~· lab 
~--~I ~br---~-=__----__~ 

B 

FJOURE H.-Chionap,i. etTluca, firsl·slage nymph: A, Body, d0r51l1llnd ventral, X.600; B, trilocular meso­
tl!Qraclc poro, X 2,000. 

defined sclerotic dorsocaudal area possessing pores, setae, and the 
anus, and in one species pygidial plates as well, is present in the adult 
female of members of the Phoenicococcini. In some species of this 
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tribe, also in A. edentata 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 

p 

rf 

i 
'r- \ 
1:)., ...f?r'· ~ pmc_(.....-__ 

r· ? :!ah
0·.A--.1:-0

bh 

FIGURE i5.-Chionaspi. tlrlUca, second-stage female: A, Body, dorsal nnd ventral, X 500; B, antenna. 
X 2,000. 

diaspids, in which this structure is considered to embrace ordinarily 
all of the. eiI;;hth, seventh, and sixth abdominal segments. Since the 
characteristics exhibited by the vulve and the pygidiwn ar.e shown to 
be independently variable, even among definitely related species, it 
would seem that difl'erences in the value between such a species as 
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A. edentata and the Phoenicococcini should not be considered of 
serious moment. 

A theory of the evolution of the 8-shaped tubular pore occurring 
among the mOl'e typi~al diaspids may be presented very briefly us 
follows: At first (as m AlIcepaspis edeniaia. and A. tridentata) the 
pores !l:re subequul and moderate in size in all stages. They possess 
two bars, a bulla, and a regular 8-shaped effect, und huve the parti ­
tion extending no more than through the distal bar. In short, they are 
in genernl chnracter like the more delicate pOl'es occurring iUlllenibers 
of the Phoenicococ('ini. Ewntunllv certain modifications arise . 

.An fLppar('nt third bar begins to form 
ill some pores, either out of the basal 

,~~~~~ bar or out of the upper part of the 
~	 membranous tube. Tlus third bar may 

or may not b('('ome strongly sclerotic 
and well defined. At the same time a 
tendelley mayor may not develop for 
the pores. especiully the llulrginal ones, 
to increase in size and selerotizatiou, 
becoming the heavy pores mentioned 
a hove as present in yariolls diaspids, 
inclu(Ung the typical one, Chionaslris 
eirllua, represented here. 

Ancepaspis edeniaiCL, as has been 
brought out, shows more charncteris­
tics in common with the Phoenicococ­p:; co 
cini than does any other species studied. ~V: 

I 	 With differences between its anal vHlve 
and those of the Phoenicococcini indi­
cated as being unimportant, this species 
is suOkiently similar to the Phoenico­
coccini in its general characteristics to 
be considered ns related to this tribe . 
..:1. iridentata, without doubt congeneric 
with A .. edentata, reveals only n. little 

J"anUR& 76.-Chiolln"[Jis tlrllsca: A, First· 

stnge nymph. 8·shnrwd pore; /J, SUllie, 
 less in COHlmon with the Phoenicococ­
large head )lore; C, second·sta~e mule. cini than does A. edentata. Since these 
heo,'}, posterior mllqdnnl pore; D, adulL 
femule, smuller pore; R, some, IIM''Y pos­ two species ha;ve definite cliaspine [ea­
terior mnrginnll)Ore; P1 stuue, rnised pare. ttlres, slll'b u.s pygidinllobes in the fir:;tX:l,OOO. 

stage and n pygidiul posterior end III 

hoth tIle second stage female and the a \ lilt female, and hll.ve, moreover, 
no chul'flctcristics thnt woulel eliminate them from the dinspinc assem­
blage, there seems to he snflicient jU'ltificl1Jion for not only nllying the 
Phoenicococcini with tbe diaspines but even including tbem withill 
that assemblage.

Since Ancepaspis edeniatnaud i1. tridenta,ia show pOf;sibly more 
charncters in 'eommon with the Phoenicoeoedni than th('v do with 
any other species studied, it seems ],(,IlS0Ilable to suggest tba t these 
two speries might properly he placed in a separa.tl' tribe. to b(' induded 
in the new subfmnily Pho(,lli('oco('('inne. \'V('re this done, the defini­
tion of this subfamily ns given hel'('in would nnturally IHwe to be 
revised. However, no mol'l' thu,1l a sugg('stion for this classification 

http:separa.tl
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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 dinspid species studied. 

FJ(,ClIE 77.-XanlllOlJ/illwlmu c6lidnnum, first-stage nymph: A. Posterior cnd,dorSi!\ anuYcnt.rbl, X 500; 
B, anteDna, X 1,000; C, brunched mar~ml!l seti!, X 2,000; D, a-shaped pore, X 3,000; [;, tnnnthoracic 
Icg, X 1,000; P, tnc~othoraclc ~1'lrncle, ; l.fJOO. 

~- ~ fY) 
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FIOURE 78.-XanlhophtlllllIllU eoncirfnum, IIdult female: .1\, Posterior lmtl, IIor501 tlDU ventrnr, X 000; B, 
shorler a-shaped pore, X 3,000; C, c\fJOImletl posteriOr margin"1 a-shullcd pore, X 3,000; JJ, BntcnnB rX 2.000; E, mcsolhorndc spirnc!e, X W). 
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