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INTRODUCTION

Several species of palms found in the date-growing districts of
the United States have been shown to be susceptible to the attacks
of a scale insect which appears to be the Parlatoriz date scale
(Parlatoria blanchardi Targioni Tozzetti). This species is consid-
ered to be the most dangerous insect ememy of the dute palin. An
indication of the degree to which this insect may infest the frait and
leaves of the date palm is shown in plates 1 and 2. In order to deter-
mine whether the scale attacking these palms wus anctually Perlatoria
Llanchardi and to establish in detail, for all stages, the identity of this
species, a thorough study of the external anatomy of the insect has
been made.

The palms from which materinl wes secured for use in this study
were the date palmn {(Phoeniz dactylifera L.), the Canary Islund

1 This work was dooe v (e mbertory of G, I, Fereis af Sfonford Unbversity, and
through his kindoess the writer had froe nceess to the Blanford colicetion of Coccidae,
whici: Professor Ferris heg heen instromestal ln developling into what Iz probabiy, hest
to fiamt i the Nationnd Muoseam ot Wishington, the hest eolleetion of seale inseets In
the Uplted States. This peiviese hag preoved cepecinily valpeble In giving opportunity
for comparing the coccld forms eolipetl by the writer on {he ynrlous species of pulms
15 the dale-prowing distrlets ol Hie Ualbad Stotes withe the sliferent species of Merlaloria
i the eadeciden,  The wriler oxpressoy his thanks o Trofessor Tersia fer constinh
interest und mopy yaluaide supgestons. Thenks ave alse doe Dewey 0 Moupe, of the
Government Daje Cnrden st Indlo, ©niif. fur tiwe two pbhoiopraphs of lve Parlatorin
date-scale infestations, which were taken under ffeld couditions,

33918°—34——1 1
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palm (. canariensis Hort. ox Chabaud), the Washingtonia palm
(Washingtonia filifera Wendl.}, and the doum palm  (Hyphaene
thebaica Mart.). These are the only palms, or for that matter
the only species of plants, upon which the Parlatoria date scale is
lmown to occur in this country. The date palin was imported in an
infested condition. The other species have heen found free from
scale except where the trees were Joented so near to date palims as
to render the source of infestation evident. The Canary Island
palm, apparently, is readily attacked. A tree of this species dis-
tant 30 or more feet from date palms showed as henvy infestation
as the date palms themselves. On the other hand, Washingtonia
plms fuily as old as the Canary Island palm, which were rubbing
branches with ol heavily infested date palms, bore merely # light
serttering of senles. The individuals present, however, were con-
pleting their life cycles; to what extent the generations finally sue-
cumbed and were sieceeded by fresh rocruits from the date palm,
was not determined.  The doum palms found infested were 30 feet
from the nearest dute palim.  They were more heavily infested than
were the Washingtonin palms but not so heavily atlacked as were
the Canary Island palms. It is highly probable that the Parlatoria
date seale will infest any kind of palm if it can exist as well as it
appears to do on such Jdifferent genera as Phoeniz, W ashingtonia,
and Hyphaene.

The study of every distingnishable external siracture of the hody
in all instars of both sexes was undertaken from individuals col-
lected from each lost (except the third and Tonrth male instars, in
which no specimens from Washingtonia palm were used}, and
melded a eritieal comparison of the corresponding structures on
each side of the meson of each individual. The results of this study
are fully presented in the text and in illustrations.

No clear evidence was found that the inscct from cach species of
palm was uny other than Perlaeforia blanchardi. and in consequence
the description of the condition of each part of the body is based on
the specimens studied from all four host palms.

The segmentation of the thorax is based on an interpretation by
R. BE. Snodgrass. of the Burean of Entomology, that the spiracles
are located on the anterior sections and the legs on the posterior
sections of the thoracie segments. The following condition appears
to prevail in all stages: On the venter, the prothorax and anterior
section of the mesothorax are indistinguish:lhly fused, and are
referred to as the “mesoprothorax,” the posterior section of the
mesothorax and the two sections of the metathorax arve distinct, and
the first abdominal segment has been crowded ont by the caudal
migration of the theracic parts; on the dorsum, the three primary
thoracie segments appear Lo be neither divided nor fused, except in
the aduit male, and the first abdominal segment has not been
obliterated,

In the divided figures, all representing particular individuals
(from the date palm if not otherwise specified), the right side rep-
resents the dorsal aspect and the left side the ventral aspect; there-
fore, owing to the variations between the two aspects, the marging
do not always precisely corvespond. The bars of the pores on these
figures, though located beneath the surface. nre drawn solid to differ-
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EXTERNAL ANATOMY OF THE PARLATORIA DATE SCALM 3

entiate the parts clearly. Similar structures shown comparatively
on a figure are drawn to the same scale. In the figures no setae or
peres have been duplicated alsng the nargins,

The endoskeleton of the head and the associated parts have also
been discussed in detail and fully illustrated. The endoskeleton is
represented with surface tissue removed in order to iadicate its
constituents the more clearly.

The terms “ dextron ” and “sinistron ” vefer to the right and left
sides, respectively, of the insect from a dorsal view. Except where
it seemed necessary for clearness to mention the structures on bath
sides of the body, the general discussion deals only with those of a
single side, but in the average measurcments and numbers of the
parts both sides of the specimens are included, though as separate
units, unless otherwise indicated. Words in commnon use are employed
where possible to indicate particular structures or groups of struc-
tures; techuical terms are used only where they seem necessary and
clearly apprepriate.

A segment referred to simply by number is the respeetive abdomi-
nal one.

In the discussion nf the pores in all stages possessing them, the
invaginated tubular type deseribed for the first stage is the type
referred to, uniess otherwise indicated.

In the origimal deseription of (donidic) Parlateria Dianchardi,
Targioni Tozzetti (74) * described for both sexes one more nymphal
stage than the writer has observed in his investigations. A study
of the structures of the bodies of individuals in process of molting

has led to the conclusion that Targioni Tozzetti may have mistaken
individuals of diflerent ages of the some stage as representing sepa-
rate stages, because such individuals appeared to be quite different,
owing to growth, change in contour, and increase in sclerotization.

SYMBOLS USED ON ILLUSTRATIONS

@, onus.

a8uh, developing cipbth abdominal sep-
ment. of adult.

Iab-0al, first to ninth abduminal seg-
ments.

Saby, marginal seta of ninth ahdominal
segment,

ae, anlecosinl suture.

acae, anal sclerotiec area.

«ce, precoxil bridge,

adole, developing adult claw,

adeo, devolopivg adull coxu,

rdfe, developin s adult femur.

affta, developing adalt torsus,

wdti, developing adult tibia,

aidtr, tdeveloping adult treehabier,

b, alar Dbuitress.

alo, ninr lobe,

emef, anferior section of metailorax,

@, antenna,

anda, anterior notil wing aceinbulumn.

eny, anterior potal wing process,

ap, anterior marginal plate,

ar, anal vidge,

3, untennal setn,

Igs-Has, first to ifth antenna! seine,

a8, anterior subnarginai setu.,

e, plealny bridge.

Jee—jew, first to
selerites,

wree, axillnry cord.

ba, base of antenna,

bh, basal bar,

bits, borvder hend seta.

Gin, Ditse of mandible.

bum, base ol maxilla,

bpen, base of penis.

bpl, base of salivary plunger,

Ly, hasisternum,

Bie, balla,

camy, caudil moemlnine actieulating
asainst rostrmm,

cavt, candnl rostral thickening,

cemr, cephalic membrane avticulating
agningst rostrum,

cert, cephalie vostral thickening,

chat, seleretie area,

chy, ciadal head seta.

fourth axillary

* Italic numbers in parentbeses refor (o Lilerature Clted, . GG.
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eln, clivw,

clz, clypeolabral suture.

©g, coxi,

crit, Crumeni.

da, differentiated area.

ab, dizial Dar

dba, dorsil band,

dmg, dorsal marginal seta.

Sdwns, 9dmy, cighth and ninth dorsat
marginal sefae,

dor, dorsal orifice of head skeleton far
cgress of rosivalis.

@, process of dorsal surfheo.

dpy, dorsal promincnee at
rostrn,

dip, developing wing of sabsenuent
stige,

g, eyo.

¢o, externnl opening.

fep, anepisterning,

2ep, kalepisternun.

rpn, epimeron,

ef, externad frachenl fhickening.

f, Turca,

fe, Tomnr.

fa, Tnreisternune.

g, plobular buse of spinelike (hivk-
cning of rostrom.

ge, genacerovis,

Heh, gonilul gheath,

i, hnlleris,

i, invagination of alimenlary fmnet.

ing, inferiren.

inftah, mouth of invagination of ninth
abdominad segment,

fne, infercostia.

iuf, intersegmoentnl foren,

ind, line of invaginatiou,

fna, invagination of mmndibular and
1mexilinry bars,

inp, hvvagination of phoryngeal fube,

fig, invagination of mandibalar shealh,

if, futernal trachenl thickening,

i, ipterares,

1151, tivst to fifth Tohes.

tu, Dne of apposition of sides of in-
vaginated fabe,

tap, lateral apedeme.

Ih, laternl hand,

le, Top.

inies, Jaferal mesal sein.

trs, large rostral sehi.

w, modinn vein,

et d, marginal buiging.

mar, membranous aves of seutellum.

arbp, mesal body pore,

mer, mouth of crumeni.

aea, meatus.

wes, mesal seta,

pedo, mesothorax,

need, membranaus tabe.

mefe, moetnthorax.

mlis, mesal bead seta.

Zmha=Smhs, frst to third mesul heoed
seine.

iy, minate inveginated seta.

man, matndible,
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mil, mandibulayr brace,

Hepg, irandthular pocket,

numg, mandibuiar sheath,

and, nealibulay tendon,

mmof, mouth of furca.

wp, margingl pore.

mpl, marginal plate,

aipr, maxiiiary proosss,

mry, marginal railsed pore,

e, marginal sels,

r, maxilia,

wab, maxilary beace,

ey, maxilary pockot.

mas, maxillary sheath,

srd. maxilinry teudon.,

p, futornal vaginal opening,

ue, tsophngus.

7, pore,

pee, progess are of ventral surfnce.

p0ab, developing ninth abdominal ses-
moent: of fourth stage,

rip, posterior body pore.

Be, preepstn,

pox, ndeoxnl bridpe,

aedp, prominenee of dorsnl band.

re, peritveme,

pen, penis.,

P, phnrynx,

phr, phragma.

phe, pharyugeal sclerite.

f, pleuril scierite,

pite, pleural acetabulum.

ple, plenyal wing condyle.

piy, porelike structure.

phe, phinryngent nteral will,

pmer, postarior seetion of mesetliorax.

ped, posterior gection of metathorax,

pua, postevigr nofil wing acctubuium.

gup, posterior notal wing process.

po, pore opening.

pe, posieostn.

»0s, mesothoracie postsentellnm.

hp, posierior maygingl plate.

pr, protliorax.

prag third-stage anten {male).

prl, third-stage leg (male),

pryn, DEImMAary pors,

prs, suature belween head and pro-
thorax.

»s, pleural sefn,

pxe, mesotboracie praescutum.

pas, posterior submarvgina) seln,

nte, pharyngeul tube bulblike ehamber.

afe, phavyageni teodon,

atu, pharyngenl tube,

pe, developing anteuna of  fourth-
siage male, )

puea, develaping coxa of forrth-shage
munle,

prdr, developing trochanter of fourth-
slage male.

pro, postainy bridge.

7, rostrum,

72, raiged arca of head.

rad, radin vein.

rap, rudimentary anterior plate,

} o, rostral condyle.
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vy, ring of genacevoris srp, salinuurginal raiged pore.
ri, ridge. &rs, small rostral sela.
r5l, »6l, rudimentary ffih and gixth | sy, submaiginnd sota,
leties. a5, segondary subargingl seth.
tol, rostealis loop. sf, siyins,
rog, rostralis, wir, spinelike thickening of vestrum,
rpp, rudimentary posterior pate, SHd, Snperaren,
Irse, Brse, first and second rosiral | swo, supereosta.
sclerites, s, swellings of gepiind shenth,
reyg, roxirnl groove. f, traehesy,
sed, sallvary daet. T, tnisus.
sap, salivary pump, te, fegth.
gux, small anteansl sels. fey, tegula,
Tgut, Zsaf, first and second salivary | fi, Uibia.
tendons, ipl tendoa of salivary planger.
sbp, suture belween maxillary brace | {pe. thickening of phoryagenl wall
and proeoss, fi teoehantoer,
se, subeostal vein. uchr, mndetermined selerctic area.
scl, mesothoracic seatelinm, e, undetermined svlerite,
set, moesuihoreaie seninm, wl, vaging,
sde, salivary-duet bnilike chamber. rh, vontral Land,
sep, secondary pore, refin, vasinal selerotic avea.
08, apparent sature between sixth and | vmd, venleal membrahous aven.
seventh abdominal segments, maegy, ventral mesal pore.
ske, condyle ol venlral surface mem- | mns, vonteal marginnl sein.
brane. Svnrx, Jwms, cighth and ninth venlial
8Ip, spinelike piroptess. marginal selae
soep, submarginal poro, v, process on ventral surface.
#p, spiracle, var, ventral promivones al apex al
spa, spivaealiaria, rosiran,
spe, spiraceroris. =%, venbral snrfnece.
spi, spinelike projociion. #&ry, venlral surface ridge.
spl, salivary plunger, v, valva,
$ps, spiraculnr snbmarginal seth, whcha, vaivulayr selervotic aren.
&pw, SPALX, W, wing or wing il
&1, selerotic ring.

Broken lines o Ridges (or indicating connections hebween difforent aspecls
of ihe same stroeture),

Cross hatehing .. Space.

Dashes____________ selerotic parks or g salid background,

Dotted lines_____. {mblines of structures below surfnec,

Stippled areas-.___ Membeanons fissne.

Wavy Hnes_ . Tendonous tssue,

EXTERNAL ANATOMY
LG

The cuticle of the egg was too delicale to show any features. except
a single pair of spines {fig. 1, &, I} situated near the ventrocephalic
margin of the head. These spinces showed slight variations in form
and degree of sclerotization. They were approximately 4x in
diameter and only moderately raised above 1he surface,

FIRST STAGE (MALE AND FEMALE)

Twenty-cight males in process of molting, al which time the sex
can be determined by the precence of the second-instar male within
the first-instar cuticlo, all possessed a single prominent spar (8g. 1,
4, spu} on the outer margin of the tibia. This spur appears to be
a stout setu, though the presence of the ealyx is diflicult to detect
with certainty. Twenty-four speeimens definitely determined to
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be females showed the following conditions regarding this spur:
16 had no spur on any leg; of those with a single spur, 2 had it on
the right prothoracic, 1 on the left protheracie, and 2 on the left
metathoracic leg; of the 8 individunls with 2 spurs, 1 had these on
both prothoracic legs, 1 on the right prothoracic and right meta-
thoracic legs, and 1 on the right prothoracic and right mesothoracic
legs. Many other individuals were observed from time to time in
which there occurred either a single spur on all G legs, suggesting the
male, or, nsually, none on any leg, suggesting the female.  Oceasion-
ally 1 spur occurred on 1 leg, but ravely were there 2 on any 2 legs,
again suggesting the female.

The foregoing data regarding the presence or shsence of this spur
indicate that there is sex differentintion "in this stage. Since ne
other sexnal chuaracters were discovered, however, it appeared desir-
able to discuss the two sexes of this stage together, Two of ecach
sex from each of the four palms, 16 in all, were studied in Jdetail.

The contour of the body is roundly oval at Brst, ag shown in
figure 1, 4, which represents a newly hatched male from a Canary
Island paini, The average length and width of 12 males and b
females that were newly hatched were 6.26 nixd 0.16 mm, vespectively.
In individuals veady to molt the lateral contour is somewhat more
sharply oval. The average Jength and width, respectively, of 26
males ready to molt collected from the four host palms were 0.39
and 0.28 mmy, and of 21 such females, 0.41 and 0,29 mm,

DORISAL ASPECT OF THE BODY

BUBY SEQMENTS

The pygidium is considered to be composed of four segments, the
sixth to the ninth abdominal, inclusive, on the basis of the number
and position of the setae, pores, plates, and lobes. It is n fused picee
in which the segments are indistinguishable apart except for the
presence of the candal portion of what is considered to be the sutnre
{ses) between the sixth and seventh abdominal segments. There
are several distinct areus in the younger nymphs, but as the indi-
vidual develops the sclerotization becomes heavy and gradually
covers the whole pygidium, The general size and shape of the
remaining body segments are indicated in figure 1, 2.

SETAR

Four large setac, the border heud setac (bhs), are invariably
Tocated on cach side along the margin of the head.” Posterior to the
two cephalic border head setae acewmr two smaller setae, the mesal
head setae (mhs). Posterior to the mesal head setae is o smuller one,
the caudal head sotn (¢}, AN the setae on the head ave situated
typically as represented in figure 1. Located mesally on the thorax
and abdomen is a characteristic curved row of six small setae, the
mesul setae (mes). The cephalic one is near the meson apparently
on the prothorax. The other five occur successively on the tmmedi-
ately following segments. In two specimens there was no seta on
cither side of the third abdominal seginent.  Nearly half way
between the meson and the margin on the mesothorax and on the
metathorax are setae that are slightly larger than the mesal setae and
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are called the lateral mesal setae (Zmes). These two setne are
constant in occurrvence and almost so in position, Near the margin
apparently on the prothorax and along the margin of apparently
each abdominal segment at vepular intervals also occurs a seta,
called n marginal seta {ms). What is considered to be the ninth
abdominal seta (fig. 2, 9abs) is crowded beyend the margin and
much reduced in size.

The average diameters, in microns, of the calyces of the varicus
groups of dorsal setae of the head and body arc as follows: Sixth,
seventh, and ecighth abdominal warginal, 2.3; fifth  abdominal
mavginal, 1.9; first, second, third, and fourth abdominal marginal
and anterior border liead (three), 1.53 posterior borvder head, mesal
head, prothoracie nmrginal. Iateral mesul, 145 caudal head, mesal
body, and ninth abdowinal marginal, 1.2,

Ui
il
B

4

o S—Caudal mnegln of the aldomen, lirst-skage male, X 2,000,
EYE

The eye () is always present as a dome-shaped structure, about
8 in dirmeter by 8p in thickness, and ordinarily is situated on the
margin of the body, between the two posterior border head setae.

roneE3

Only one kind of pore is present (fig. 1, 2, £), the invaginated
tubular type having an external opening (eo) surrounded by a
lightly scierotic ring (s7) and a long delicate tube (met) ending in
two burs. Tlie hasal bar” (bd), which is apparently a union of what
is ustally considered the Lwo bavs ot the pores of other dinspine
species, Js but little more sclerotic than the tabe, and of about the
same width, but it is distineily heavier on the lateral margin. The
distal bar (¢b) normally is expanded somewhat apically, more
henvily sclerotic thun the busal one, and capped by the “ bulla ” (bu)
of MacGilliveay (8, p. 223), u structare extending through the
distal bar, narrow at the base and expanded apically. It is probable
that the seerctions puss from the wax cell through the bulla.



http:intcrva.ls

EXTERNAL ANATOMY OF TIIE PARLATOAIIA DATE SCALE 9

There is a series of pores along the margin of the body, one on
each segment except the ninth abdominal one, which is too small to
posstus a pore (fig. 2). On the prothorax the pore is on the ventrnl
surface. The head is peculinr in possessing two pores, the caudal
pore on the dorsal surface and the cephalic one on the ventral, and
known, respectively, as the ventral and dorsal marginal pores {mp).
The largest pore is on the eighth abdominal segment, and measurcs
uniformiy about 18 from the external opening, which is nbout 1.7
wide, to the apex of the distal bar. The tube and the external open-
ing ave of practically the same width. The pores grodually deerease
in size toward the head, the head pores being 9.5x long and having
a tube width of 1.2p.  The external apening does not decrease in the
saine proportion as the tube,.and on the head the latter appears to
expand somewhat on reaching the oxterior. No mavginal pore was
ever observed fo be absent. These pores are always located cephalad
of the marginal setue of this surface on the two posterior segments of
the thorax and on the abdomen.

Pores oceur mesally on the thoracie and the second abdominal
segments and are of ubont the same size as the marginal pores of the
same segments,  They always oceur laterad of the mesal setac of these
segments and may be cadled the mesal body pores (mbp). One of
these pores is so situated that it is difficult to determine whether it is
on the prothorax or the head. On two specimens of each sex the
metathoracic pores were ubsent.

PLATES

On the pygidinm ave three sets of projections that may be called
plates (ap, pp), the “ squamnlae ” of Green {4). The cephalie half
of the anterior plate of each set nearly always projects to a point
and is slightly sclerotic. Tts posterior margin males u distinet curve
cavdad toward a pove, merging with the ring of the pore. The caudal
half of each anterior plate is a little less sclerotie, and nay or may
not be toothed. The posterior plate of each set is characteristically
broad, with a toothed distal margin, delicate and difficuit o see
exeept in well-stained specimens. At the base of each posterior plate
is a dorsal marginal seta.

The plates on the cighth abdoeminal segment will be ealled the frst
or median set of plates, those on the seventh seement the second
set of plates, and those on the sixth segment the third set of plates,
On the fourth and fifth abdominal segments anterior plates may or
mxy not be present, but usunlly are tonnd on at least one side of the
meson. Posterior plates of these segments scemed to be ahsent. or at
most rudimentary, theugh there was oceasionaily a slight bulging.
In figure 1-is 2 good example of rudimentary plates on the fourth
abdominal segment (rap, #pp). The plates seem unquestionably to
have arvisen as bulgings from the body margin. Owing to the rudi-
mentary condition of some of them, their exact number is sometimos
doubtinl. An examination of 2 male and 2 femnle specinens from
each of the 4 host palms revealed much variation in the development
of the 3 posterior paivs of these plates. The first or inrer piir was
sometimes absent, and the number of teeth ranged from 2 to 4, with
an average of almost exactly 3. In only one specimen was the second
pair of plates Iacking, and the plates that were dentate had from 3 to

38018°-~4——2
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6 teeth, with an average of 4.7. A few of the third plates were nlso
Incking, 2 were yudimentary only, and the vemainder showed from
2 to 6 teeth, with ain average of exactly 4.

LOBES

The marginal lobes (77 to 81) are also npparently outgrowths
from the caudal margin of the body. When large and heavily scle-
rotic, they are easify recognized. The smaller and more delicate ones
might be overlooked except through careful observation, especially
ns to their positions with regard to the neighboring setae, pores,
and plates. For example, a lobe occurs immediately caudad of a
margimal seta and pore on abdominal segments 5, 6, and 7, and sone-
times the fourth abdominal segment appears to possess 1 lobe.  Bach
one is in the same relative position with respeet to the setue, pores.
and plates of that segment. The fiest lobe is apparently absent
(fi. 2). The position of the large, strongly sclerotic lebe indicntes
rather certainly that it is the second lobe.

The dimensinns and extent of notehing or dentation of these mar-
ginal lobes in 2 female and 2 mle speciniens from each of the 4 host
palms may be summarized ag follows: The second lohe varied only
slightly in dimensions, the length ranging from 19 to 23, with the
average 22u, and the wilth from 6 to Tp. with the avernge 6.75y.
Except in a single specimen, in which it was entire, the margin of
thig lobe had a distinet noteh at the inner apical corner, and usually
1. but sometimes 2, compnrable notehes in the outer lateral edge.
The lightly sclerotic and distally slightly convex third lobe ranged
in length. ns measured from body margin to tip, from 1 to g, with
the average 2.1p, and had a width range of from 1 to 6u, with the av-
crage 525, The width was usnally more than twice the length. The
apical margin was frequently minutely serrate, but more oiten exhib-
ited from 8 to 7T teeth, or an avernge of 4.3.  The nonsclerotic and
variable fourth lobe may be rudimentary or lacking: when pres-
ent it may be pointed ov rounded at the apex or more or less truncate,
and cither serrate or with from 2 to 8 teeth on the outer mavgin,
The length of the fourth Jobe in the individuals showing it rangud
from 1 to 4p, with an average of 1.8ux; the width ranged Trom 1.5 to
8u, with nn average of 4.5p. The fifth lobe was rarely present and
resambled the fourth in ils variability. Its length vanged from 1 to
p, with an average of 1.Gu; its width from 1 to Gy, with an average
of 3.6u. With the exception of one side of one specimen, on which
6 teeth were Found, this lobe wvag neither serrate nov dentate at the
apex. In most of the individuals a slight bulge occurred on the
third abdominal segment, which might be taken for a sixth lobe
(#67). This slight bulge alse occurred on the fourth segment in
nearly every case, but in most instances it was not sufficiently differ-
entinted from the margin to be considered a separate structure.
Tven the fourth lobe may sometimes be considered to be rudimen-
tary, as when only 1 te Liu in length, Indeed, only the second and
third lobes would usnally be observed as such. Tt is readily seen
that in this stage the number of lobes would be practically worthless
as 0 point in classification.  The number of notches would also have
to be used with caution, for the number on different individuals,
and even on the labes of the two sides of the same individual, fre-
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quently differs, and there may even be no notches at all. The num-
ber of teeth of the third lobe could hardly prove of value, for not
only do they vary but they may be reduced to hardly more than
serrations,

ANDS

The anus (a) in 13 individuals averaged 6u in diameter and was
located approximately 234 cephalad of the caudal margin of the
second lobe. There was little difference in this position in young
and old individuals, The position of the anus with respect to she
segments could not be determined with certainty. A sclerotic ares
(aca} is always present nmmumediately cephalad of it, and extends
partly down en the sides,

YENTRAL ASPECT OF THE BODY
RODY BECMENTS

There is no indication of sutures between the head, prothorax, and
anterior section of the mesothorax, except possibly caudomesally
between the head and prothorax, but the segmentation of the re-
maining thoracic segments is distingnishable practically through-
out. The metathoracic leg lies sufficiently candad to bulge against
the second abdominal segment. The succeeding abdominal segments
to and including the sixth are distinct. This means that the pyeid-
tum, if considered to be the single inflexible caudal piece, incindes
for this surface three segments, the seventh, eighth, and ninth ab-
dominal ones. There are no particular areas on the ventral surface
of the pygidium, though it is morve heavily sclerotic than the remain.
der of the surface. 1ts sclerotization, however, is somewhat less
mariced than on the dorsum. Cephalomesad on the pygidium are at
least three rows of small spinelike processes (sfpry. Two rows of
these ittle processes ocenr on every segment along the meson, cephalad
to the mesothorax, which, however, has but one. A rather small
Invagination, called the intersegments] furcu {inf)}, occasionally
ocenrs between the mesothorax and the metathorax. The size of the
segments is much the same as on the dorsal surface. The ninth
abdominal segment is distinetly invaginated and greatly reduced in
size (fig. 2).

ANTENNA

The lengih and width of each of the five segments of both anten-
nae of each of the 16 individuals were measarod. These measure-
ments, in microns, were as follows: Basal, length range 8 to 11, aver-
2ge 9.4, width range 10 to 12, average 11; second, length range 7 to
10, average 8.3, width range & to §, average 7.15 third, length range
7 to 9, average 8.5, width range 6 to 7, average 6.4; fourth, length
range 4 to 6, average 5.2, width range 5 o 6, average 5.5; fifth, length
range 24 to 29, average 26, width 6.

All the basal segments possessed 1 long and 2 relatively small setac;
the second segments, 2 small setae; the third, 1 seta; and the fourth,
1 moderately long fleshy seta. There was no appreciable variation in
the number and size of these setae on any specimen. Some variation
did occur, however, on the fifth segment, where from 3 to 5 fleshy
setae were found, the number present sometimes being different on the
antennae of the same individuals, Their position on the segment
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varies freely. Two very long and slender setae arise from the distal
end of the segment. There are also two small structures, which from
the resemblance to similar structures in other scale insects may be
considered as minute invaginated setae (mis), alwuys present on
this segment as figured.

BETAH

Retween the antennne are three small setac on cach side (Imhs fo
3Imhs) ; none of these was ever cbserved {o be absent. Eight mesal
setae (mes) were always found on the thoracic and abdominal
segments.

A pair of large setae, the marginal sctac (ma)}, occur near
the margin of each of the following segments: Mesoprothorax, pos-
terior section of the mesothorax, and anterior section of the meta-
thorax. The cephalic one of each pair is usurlly more mesad than
the other. Sometimes one or both are almost, if not quite, on the
dorsal surface. The marginal setae continue caudad, one on each of
the abdominal segmonts,  They are similar in size to the thorucic
setae, except for the eighth abdominal vne (Svms, fig, 2). which is
very large and long, and the ninth abdominal one (9abs, fig. 2),
which, in contrast to the cighth, is extremely small, in fact the sinall-
est seta on the body. A ventral and a dorsal marginal seta of the
abdomen constitute a pair in the same series with the thoracic pairs.
The ventral ones ave abways cephalad of the dorsal ones. No seta of
these pairs wis ever missing.

Along the submargin of the body there is a row of small sctae, one
on ecach abdominal segment except the first and the ninth,
which muay be known as the ventral submarginal setae {ss). Each
one is always present, and comparatively constant in position. On
the posterior section of the mesothorax, near its cephalic border and
about two thirds of the distance to the margin, is @ seta which should
probably be included in the snbmarginal series. It is larger than the
other submarginal setue, but not so large us the marginal pairs.

The veniral setae may be _urnupeﬁ as follows according to the
calyx diameters in microns: With diameter 2.7, the eighth abdomi-
nal marginal; with 1.9, the fifth, sixth, and seventh abdominal mar-
ginal; with 1.7, the thoracic marginal and the first to fourth, inelu-
sive, abdominal marginal; with 1.5, the mesothoracie submarginal;
with 1.2, the mesal head, mesal body, und remuaining submarginalg
with 0.8, the ninth abdominal marginal.

LEGS

The three legs are similar in every noticeable respect {ezcept
possibly size), including the number, size, and poesition of the setae
on the sclerites; therefore, n description of one will apply to all.
Distally the coxa {eo) bears two large acetabula, and between these
a Jarge. broadly rvounded condyle, articulating against two large,
rather sharp pointed condyles of the trochanter, apparently allowing
a limited rocking motion. At the base it is drawn out into a narrow,
strongly sclerofic condyle, that articulates nearly flatly against a
prominent sclerite, which MacGillivray has called the * episternum »
but is termed here simply the “pleural sclerite™ (7). There is
probably a rather limited action Letween the coxa and the pleural
sclerite. The latter possesses an internal projection, usually stout
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and rounded, designated as the “Ilateral apodeme™ ({ap). The
trochanter {¢r) articulates freely against the coxa. The femur {(f¢)
is apparently rigidly attached to the trochanter, but articulates freely
against the tibia (#2) by means of two small condyles, the cephalic
one strongly sclerotic and the caudal one membranous. The tibia and
tarsus are appuarently fused. The claw Scla) is toothless.

The length and width of all segments of all 6 legs were measured
for each of the 16 individuals. As would be expected, slight varia-
tions were noted even on different sides of the same individual.
There was also a slight variation in aversze size of the segments,
the prothoracic ones being the smallest, und the mesothorucic ones
next, The range and the average of the length and width of the
parts of the metathoracic leg, expressed in microns, are as follows:
Coxa, length range 16 to 2i, avernge 184, width range 12 to 16,
averagre 13.6; trochanter,. length range 10 to 13, average 12.1, width
runge 8 to 10, average §; femur, length range 29 to 35, nvernge 32.3,
width range 12 to 18, average 12.2; tibia plus tavsus, length range
28 fo 35, average 82.1, width range 5 to G, average 5.8; claw, length
range 12 to 16, avernge 18.4, width 3.

The coxa bears 8 small setae, 1 of them on the dorsal surface.  The
setn sitnafed near the basal condyle is casily overlooked. The
trochanter bears 2 setae, both on the ventral surfuce, 1 very large, the
other very small and easily missed. In addition, there are 4 porelike
structures(pls}), 2 each on opposite sarfaces. The femur bears no
setae. The tibia-tarsus has, hesides the spur previously discussed,
1 moderately large seta on the inner surface, Iumediately cepalad
of a notch. Two long setae occur at the distal end on the outer

margin, The inner surface of the thickened base of the claw ulso
bears a pair of setae,

SPHLACLES

In mounted maierial the spiracles {sp} arc usually hidden by the
legs. ‘The spiracle proper is considered as merely the external open-

ing, which 1s rather large and surrounded by w pruminent sclerite,
the peritreme {fig. 1, &, €', pe). In ull specimens the peritreme
appeared crescent-shaped, the ring being unrecognizable. The tra-
chen {7} decreases in diameter from the spiracle. A crescent-shaped
sclerotic area, the external thickening (et} of the trachen, occurs not
fur within. Somewhat farther inside oceurs a ringlike sclerotic area,
the Internal thicliening (7¢). which 18 of the snne diameter as the
traches proper. The somewhnt trumpet-shaped sclerite attuched to
the peritreme has been called by MaeGilliveay the © spiracularia
{spa). In this stage its smull end is divected mesad. The two pairs
of spiracles are nearly equal in size. The dinmofer of the peritreme,
meaning the straight distance across the largest crescent-shaped
sclerite, 3s typically about 6. The spiracularia 1s about 12x long
and 1s curved, with one or more ridges extending the length of it

On the posterior seetion of the motathorax laterad of the legw is a
strongly sclerotic structure (wsc) typically of the size and shape
shown in figure 1, 4, F. It possesses an inner enrving piece which
resembles the peritreme of a spivacle. It is always present. If the
gsegment laterad of the leg is considered to be a part of the first
abdominal segment, this sclerite is in position fo be a vestiginl
spiracle,
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ROSTRALIS

One structure associated with the endoskeleton of the head, the
mouth-stylets bundle or restralis (7os, »o7), will be discussed here,
as regards its position and dimensions, because of the excellent com-
parisons that can be made between it and other bedy parts. The
rostralis, in issuing fromn the head. is always directed eaudad within
the body nearly to the anal opening, where it bends deeply cephalad,
curving gently, first mesad and finally laterad, to the prothorax,
where it forms n loop and retraces its path as far as the base of the
rostrum. The length of the vostralis from the bases of the mandibles
and maxillae to its tip varies with the individual, Its average length
in 17 specimens wus 0.64 mm, the shortest being 0.5% mm and the
longest 0.T7 mun,

SECOND-STAGE FEMALE

Twenty individuals, 8§ from date palm and 4 each from the other 3
palms, were studied. In newly wnolted ones. as represented in figure
3, 4, the contour of the body is roundly oval, somewhat sharper at
the ends than in newly hatched first-stage nymphs. The average
length of 15 newly molted individuals was 0.39 mm., and the average
widih .30 mm.

DORSAL ASPECT OF THE BODY

BODY SEGAMENT

The pygidium is more extengive than in the first stage, for the
rudiments of the suture between the sixth and seventh segments are
absent. The segments of the pygidium wre easily determined from
the number and position of the setae, pores, plates, and lobes in this
region. The ninth segment is much Jess reduced than in ihe first
stage, The selerotic areas of the pygidinm arve well defined in the
newly molted specimens, and practically uniform in appearance. A
distinctive, small, aeutely oval sclerotic area is situvated subinargin-
ally on the sixth abdominal segment (weha). In older individuals
the sclerotization spreads over the entire pygidium, obliferating any
definite sclerotic arens. XIn the younger specimens, however, these
areas cant be homologized with those of the first stage. The remain-
ing seganents of the body are essentially like those in the preceding
stage.

SITUAR

Fonr large cephalie setae and one smaller caudal seta (dhs) ave
always present near the margin of the head, on each side of the
meson. The exact position of cach may vary somewhat, but the gen-
eral] position is as shown. In 3 individuals a =till smaller seta was
also present posterior to them, in 1 case oceurring on bath sides and
in the other 2 on one side only. On another specimen a large seta
oceurred on each side, anterior to the 5 usnal ones. On 5 specimens
this kind of seta oceurred on one side only. These were the only
exceptions observed. These setae appear to be homologous with those
of the first stage, and therefore may be called the border head sctae.

FThls term B used for ihe partg involved ibrouglout this bulletln, the rensous for
ity wse Leiug given on . 54,
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SR

The smaller posterior sefa iz an extra one in his stage, bul is eon-

sidered as belonging to this group. The puair of mnesal head setae of
the first stage were not observed,

4 g e

Higks

G H

Fourns J.—Recond-stags fomnie: A, Body {doran] stefnee ab vight of observer) ; R, on-
tenany 3 £, spirncerorisy N, peedbhorele dew: B, mesothorsele log #ometidhorueie leye,
@, dorsal mnreinnl setn of Brst atdoming] segment ;o 4, large dorsal marginal sete of
fifth abdewnlnnl synnent ; I, ventral marginnd setn of elglith sbdominnl sopment § J, sl
lody sels ( 0, ventrad margined seln of ninth abdominal sepment, A, @854 LK, x1,025,

A small sete (ehs) always oceurs, generally cephalelaterad but
sometimes Immediately cephalad of the endoskeleton. It is con-
sidered to be homologous with the caudal head setn of the first stage.

The mesal setae, except what is considered to be the prothorucic
one, are lacking in this stage. This seta (mes) does not occur in the
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first stage, but oceurs in the second-stage male, as well as all the other
setae of this set. It was missing on both sides in two specimens; in
another specimen it was absent only from one side; in all the other
specimens it was present on both sides. It is evident, however, that
it s not a constant structure in this stage.

Two laterzl mesal setae are situated in essentially the same loca-
tions as they are in the first stage. Nonc was ever observed to be
missing,

The marginal setae are all present as in the first stage. An
additional, smaller seta occurs associated with, and caudomesad of,
the prothoracic marginal one. Two plates always occur between
the setae on the first 4 ahdominal segments, 3 plates between them on
the next 3 posterior segments, and 2 between them on the eighth
seement,  The marainal setae are always present.

All the setne of this surface show rather closely, though not
exactly, o characteristic size. Jor instance, no “small ”? seta ever
ocenrs  large ) or vice versa. These dorsal setae may be grouped as
follows on the basis of rn.casurements, in microns, of numerons
calyces: With dianmeter 3.2, the fifth, sixth, and seventh abdominal
marginal; with diameter 3, the four large border lead, the eighth
abdominal marginal, and the anterior prothoracic marginal; with
diameter 2.3, first to fourth, inclusive, and ninth abdominal marginal;
with diameter 1.9, posterior prothoracic marginal, posterior border
head, and lateral mesal; with diamcter 1.5, caudal head and mesal
body.

EYE

The eye is nearly always distinguishable, but is evidently in a
vestigin] condition.

PORES

In the firgt stage the pores show no particular variations except
that in general they are somewhat smaller anteriorward. In the
second-stage female the pores show a considerable range in size,
shape, and degree of selerotization.  No pores were observed on the
head. In most instances a minute pore (mbp}, rather varisble in
position, was noted on the prothorax and on the mesothorax., On the
first abdominal segment 1 marginal pore is present, as in the first
stage; on the sceond to fifth abdeminal segments, inclusive, 2 oceur;
on the sixth, seventh, and eighth abdominal segments there is only 1,
and en the ninth none.  The marginal pores are situated at the head
of prominent inecisions, which are especially deep on the sixth,
seventh, and eighth abdominal segments. On the segments having 2
incisions the anterior one is always the deeper. In this stage the
miarginal pores are shorter and broader than in the first stage, and
the rings about the external openings are more strongly sclerotie,
The basal bars are broader and also much more strongly selerotic,
but the distal bars are narrow and the sclerotization is relatively
slight. The bulln 15 practically the same in the two stages. As in
the first stage, the size of the pores gradually decreases cephalad.
For example, o typical pore on the eighth segment, measured from
the external opening to the distal border of the distal bar, was 13
long, the width of the basal bar 5.5p, and the width of the sclerotic
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ring about the opening 8p; in contrast, a pore of the first segment,
measurcd over the samne limits, was 8.6a long, 3.5 across the basal
bar, and 5u across the sclerotic ring.

Sometimes a marginal po:+ was absent. Of the 20 specimens
studied, 7 lacked, on the dextron, the posterior pore of the fifth seg-
ment, 1 lacked, on the sinistron, the posterior pore of this segment,
while 1 lacked also, on the dextron, the posterior pore of the Tourth
abdominal scgment. Only in these Instances were missing pores
noted. Apparently the extra pores of these 2 segments, especially
those of the fifth segment, are not so well established as those of
segments 2 and 3. The fact that, where a segnient normaliy has 2
pores, the anterior one is always present seens to indicate that it is
the primary pore (prp), that is, the pore huologous with the one on
that segment in the first stage.

The mesal pores of the first stage are probably vepresented in
this one by a series of simall pores (mbp) found, for the most part,
along the subimargin of the body. They are much smaller than those
of the first stage. On the abdominal segments they are ¢learly
distinguished from the marginal pores by their size and position, A
small pore occurs typically on each of the first § abilominal segments,
the one on the fifth being usually somewhat larger than the others,
and the one on the fourth frequently so. The pore on the third
abdominal segment is generally distinetly more mesad than the
others. The position of these pores along the submargin varies
considerably in different individuals. The size of the 2 pores on
segmenis 4 and 5 varies considerably. Also, 1 or more of them
miy be lacking on one or both sides of the body. Centrariwise,
there may be more pores present than the typical 5 on either or both
sides, and 1 may occur on one or hoth sides of the sixth serment, in
which case the additional pores ure generally considerably mesad
of the others. In short, this series of pores i decidedly unstable in
character. The dimensions of the small pores, in microns, are about
as follows: Length from external opening to distal border of distal
bar &, width of bars and tube 1, width of ring about opening 1.9.

The caudal margin of the body bears a series of long, narrow,
delicate pores, the marginal raised pores (mop), which always open
at the distal ends of projections; therefore, if u projection is lacking,
s0 1s the pore, These projections are the plates subsequently dis-
cussed. The caudal pores average about 35y in length.  There js u
gradual decrease until they nverage but 18u in length on the first,
second, and third segments. The tubes are flexible, and may eurve
moderately or sharply to cither right or left. The bars are similar
in form and sclerotization to those of the mesal body pores, but the
distal ones are normally somewhat expanded. On the other hand,
these distal bars may be found in a collapsed condition (fg. 5, L), as
are occasionally any of the smalier pores of the body, The rings are
little, if at all, expanded, owing undoubtedly to their confined limits
on the plates.

PLATES

Typically 18 marginal plates (mpl) are present on each side of the
body. Rurely 1 or 2 may be absent or an additional 1 may be
present. They vary somewhat in size and shupe, more so on ab-
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dominal segments 5 and ¢ than on the other segments. These plates
appear to be undifferentinted projections of the margin.

The plates on the five posterior segments usnally have small, sharp
projections, called “teeth.” A prominent distal, forked pair is
nearly always present, except on the plates of abdominal grgment 5.
The anterior plate of this segmient rarely is toothed, :nd the 2
posterior plates either have no teeth or a varying number up to 10,
nsuaily 5 or 6, irregulur in size and position.  The plates of abdom-
inal segment 6 bear a large number of teeth; the forked distal ones
and generally 3 or 4 additionnl lateral ones, sometimes more or less,
and sometimes 1 or 2 teoth may oceur on the mesal side of the plate.
The plates of abdominal segments 7, 8, and 9 bear characteristically
the distal forked ones and but rarvely sore than 1 or 2 in addition.
On the anterior plates, and on the single plate on segment 9, the
additional teeth are (ypically on the mesal sides; on the other plafes,
typically en the laterat sides. The teeth may be rather difficult to
see, oven on nicely stained gpecimens. They veenr 1n all sizes, sonte
distinet, others so infinitesimal that it is a question whether they
are present al all.  IPurthermore, it is sometimes doubtful whether
a toothlike projection is really on a plate or merely on the inner
muarein of the hody proper.

Although the marginal raised pores never appear apart from the
plates, some of the plales oceasionally ceenr devoid of pores. The
poreless plates were seen only on the Hfth and sixth abdominal
segnsents andd were always in a rudimentary condition,

Structurally the marvginal plates appear to be similar to the sub-
marginal taised pores of the thoracie segments and are considered
Lhomolegous with then.

LOBES

The number of lobes on oach side in this stage is, rather definitely,
4. The locations tor the Gith, sixth, and seventh lobes are indicated,
however. by marginal bulgings (mab}. The typical size and shape
of the lobes Is shown in figure 3, .1, The measurements, in microns,
of (he lobes on the 20 specimens studied were as follows: Fivst lobe,
length range 14 to 21, average 172, width range 7 fo 9, average 8.0;
second Tobe, length range 13 to 18, average 14.9, width range b to T,
average 6.1; third lobe, Iength range 7 to 16, average 122, width
range 3 to 7, average 5.3 ; fourth lobe, length range 5 to 16, average
10.6, width range 3 fo 7, average 3.2.

The first 3 pairs of lubes were always present and disfinetly scle-
rotic, the third pahe a little less so, appavently, than the preceding
2, and they showed practically no variation from the typical shape.
The first 2 pairs always had cven apical contours; the thivd pair,
however, possessed a distinct Tuteral notch on each side of the meson
in 2 specimens, and in another speeimen 1 of the third puir was
frregninrly margined. The thivd pair alse showed a wider range of
dimensions than the other 25 in short, it was less fixed in its charac-
teristics. The fourth pair of lobes were even less fixed than the
third. TIn about half the individuals they were not much less sclerotic
than the third pair; in ofther specimens little or no sclerotization
wag nofed. In half of the individuals the apical contour of the
fourth lobe was very nearly, if not quite, even. The fourth lobe
had distinetly irregulur apical contours on both sides of the meson




EXTERNAL ANATOMY OF THNI PARLATORIA DATE SCALL 19

in 7 specimens, and on one side only in 2 specimens,  Another indi-
vidual had & typical notch on the fourth lebe on euch side of the
meson.  The variation in size was more marked than in the third
pair. In 1 individual the fonrth lobe could not be distinguighed on
one side, and in many specimens it might easily have been overleoked
by one unfamiliar with its characteristics.

ANTH

The anus averaged 10u in diameter for the 20 individuals studied ;
the range was slight, from 9 to 12x.  The distance on the dorsal sur-
face frow the distal margin of the median lobes ranged from 50 to
TTp, with an average of T0u; the differenee in distance appeared to be
mdependent of the ages of individuals. A distinetly sclerotic column
extends from the base of the median lobe to the lateral margin of the
anus.  This celumn is in the position where n sutnre wonld be ex-
pected, and may indicate the division between segments 8 and 9. The
anus is situated along the cephalic margin of this celumn, and would,
therefore, apparently be cither between the cighth and ninth seg-
ments or along the cephalic margin of the Intter. Most morpholo-
gists, however, consider the anus ax belonging te the tenth sogment in
other insects. Tn this ense the tenth segment would be reduced to an
indistinguishable vestige. Rather significantiy, another sclorotic col-
umn extends cephalad and mesad from the second lobe, in the posi-
tion for a suture between segments 7 and 8. A heavily sclerotic
squarce ared (eca) was present as in the first stage, inmumediately
cephalad of the anus.

VENTRAL ASPECT OF THE BODY

BODY SEQGAMIZNTS

The segments are essentially like these of the preceding stage,
except that there is no evidence of any suture hetween the sixth and
seventh abdominal segments and the pygidinm is somewhal more
extensive,

ANTENNA

The antenna («n) is never absent. It is a tubercular stracture (g,
3, B} composed largely of what appear o be only 8 or usually 4 stout
projections, irregular in size and position, that are frequently so
smoothed out as to be searcely, if at all, distingnishable from one
another. The antenna beais o prominent seta (as), which is fleshy,
characteristically curved, and unifermly abeut 124 long. “This sela
was never absent.  In about one fourth of the individuals a very
small additional seta (sus) could be distinguished. This was absent,
however, in the specimen figured. The positions of the setae on the
antennae arve not definite, owing to the irregularity of the projections
on them. The antenna with its projections averages about ay long ng
broad, that is, Tp.

BETAE

Of the mesal head setue. only ihe eaudal pair was over present.
In 12 individuals, including the one figured, this seta was missing; in
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the remaining 8§ it was present on one or hoth sides. It is evident
that these setae have nearly disappeared from this stuge.

The mesal getae differ from those of the first stnge in the addition
of a seta on the mesothorax, giving this segment 2, and the addition of
1 seta on cach of abdeminal segments 4 to 7, inclusive. The extra ones
ave situated laterad of (he primary setae, typically as shown in the
ficure. The primary setne are situnted similarly to those in the first
stuge. As would be expected, none of the primary setae was ever
absent, but in 8 specimens 1 of the new setac was lacking on the
seventh abdominal segment.

The marginal setae occur similarly fo those in the first stage,
except Tor the lack of one an the posterior section of the metathorax,
and the great veduction in size of the one on the cighth ubdominal
segment, which is here just slightly smaller than the others, and the
one on the ninth, which is appreeiably smaller but not so small as it
is in the first stage. A slight variation in size is frequently observed
among the other setae of this serics. Measurements of the distance
separating the two members of each of the thoracic puirs of these
marginal setne in the 40 cases showed mueh variation, as indieated
by the following enumeration, given in microns: Between protho-
racic pair, T to 145 between mesothoracic, 14 to 363 between
metathoracie, 20 to 43, The marginal seane were constant in their
|presence.

The submarginal setae differ from those of the preceding staye by
the absence of the ones on the posterior section of the mesothorax
andl the eighth abdominal segment. and the presence of 1 on each of
the @ sections of the metathorax and of 3 on the mesoprothorax, The
position of the submarginual setac is fixed on the abdomen, but con-
siderably Jess so on the thoracie segmems.  The typical location of
oach is as represented in the Ggure. The seta of this series on the
sinigiron of the metathorax was absent in 1 individual, and the more
Iaterad of the posterior setae from the dextron of the prothorax was
absent in another individual,

The ventral setae may be arranged in the following groups on
the basis of measurements, in microns, of the calyx diameters: With
dinmeter 2.7, prothoracic and mesothoracie marginaly with diameter
2.3, first to seventh. inclusive, abdaminal marginal, and metathoracie
mareinal; with diameter 1.9, mesothoracic mesal, pygidial mesal,
tighth abdominal marginal, and mesoprothoracie anterior submar-
winaly with dinmeter 1.5, all other mesal and submarginaly with
diameter 1.2, ninth abdominal marginal.

PORES

No pores were observed on the head. Near the margin of the
thoracic segments, except the posterior section of the metathorax,
a number of pores with surface openings oecur.  The posterior one
(mp) on each segment, because of its generally stightly larger size,
is considered to be homologous to the marginal pores; the others are
calied submarginal pores (wmp) hat appear to be a continuation of
the mesal body pores (mdp) oceurring on the dorsum of the abdo-
men.  The submarginal pores on the mesoprothorax are distinetly
gimuller than the other submarginal pores. On the remaining 2
serrments possessing thent the submarginal pores vary somewhat in
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size, and on all the segments they vary in position. The marginal
pores seem to be constant in number, 1 occurring on each of the
thoracic segments except the posterior section of the metathorax,
which appuarently lacks on this surface both marginal and suhmar-
ginal pores. The submarginal pores vary in number. On the 20
specimens studied they occurred as follows, those on cach side of the
body being counted separately: On the mesoprothorax no pores in
3 cases, 1 pore in 2 cases, 2 pores in 12 cases, 3 pores in 22 cases, 4
pores in 1 case; posterior section of the mesothorax, 1 pore in 11
cases, 2 pores in 27 cases, 3 pores In 2 cuses; anterior section of the
metathorax, no pores in 11 cases, 1 pore in 29 cases. A count of the
marginal and submarginal pores of both surfuces of the abdomen
and thorax, np to and including the marginal pore of the mesopro-
thorax bul not the little submarginal ones of this segment, of 178
specimens from all 4 host palmis showed a range on each side of
the body of 15 to 20 pores, and an average of 17.4 pores.

Near the meson on the mesoprothorax is a minute pore, about iu
long by 0.7 wide across the bars (fg. 5, L}. The sclerotic ring
is, however, abont as wide as in the average small pore.  In 2 speci-
mens 1o pere was observed on one side. Another pore, almast equally
as small, always cceurs on the posterior seetion of the mesothorax, in
the neighborhood of the anterior mesal seta. These 2 pores are eailad
ventral mesul pores (wmep). T'wo were present on the dextron of the
posterior seetion of the mesothorax of 1 individual.

No wesal pores were noted on tho abdomen,

On the posterior section of the metathorax theve is always a single
raised pore. On ench of the 2 immediately anterior sogmonts—that
is, the anterior section of the metathorax and the posterior section of
the mesothorax—are usually 2, cceasionally only I, and rarely 3.
On the mesoprothorax 1 individual possessed 1 pore on the dextron.
These raised pores are considered ta be merely & continuation of the
raised poves from the margin of the abdomen on the dorsnm, and are
in every particular like the subwarginal raised pores of the anterior
abdominal segments of that surface. They may theretore be ealled
the ventral submarginal raised pores {srp). There appears to he no
clear connecting link between the raised pores und the surface pores.
The former always have tubes longer in proportion to the width than
the tatter (g, 5, 0, N, 0}, and there never scems to be uny donbt s
to whether a pore is rased or not. However, the strucetirs] details of
both are apparently identical, and so there is little doubt that they
are homologous.

Pores of the disk type (spe) oceur only on the mesoprothorux,
Immediately cephalad of each spiracle, the “spiraceroris ? of Mac-
Gillivray (8). This term is considered more desivable than, for
instance, “spiracular pore”, because it makes it pussible to distin-
guish clearly the types by name, and to distingnish these definitely
from the 1 or 2 small mesa] pores which also occur near the spirncles.
The spiracerores (fig. 8, (') are slightly raised, doubly ringed, typi-
cally with a sharp selerotic projection, o section of the Iateral raised
wall, extending from. the auter ring to the body surface; and they
bear from 2 to 5 pore openings, which are always located apparently
at the ends of central sclerotic thickenings. In a pore with 5 open-
ings the central thickening assumes the appearance of a star, with
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the openings apparently in the apices of the rays. The spiracerores
with 5 openings were all practically 4.5, in diameter, and those with
fewer pore openings were very slightly smaller, depending somewhat
upon the number of openings, Ocensionally the openings were too
indistinct to connt. The number of openings may vary on different
sides of the meson of the same individoal,  One specimen possessed
1 pore with 5 openings on one side, and 2 pores. 1 with & and 1 with
3 openings, on the other side. In an exnmination of 195 specimens,
in which each side of the body was counted separately, 3 pores
occurved once and 2 pores six times; all the remaining specimens
possessed 1 pore on each side.

1.EQS

Certain vestiginl protuberances (fig. 8, 7, K, ), cither moem-
Branous or selerotic, or pactly both, us occurs ocveasiemally, may he
considered as legs, since they are similar to larger structures in the
samne Jocutions in the second-stage male which are definitely recog-
nized as legs, Thirteen individuals had one or more of these
protuberances. In one instanee the protuberance, a mesothoracie
one, was relatively Tnrge and somewhat sclerotie (fig. 3, 2). Hoke
(€Y hins mentioned the presence of vestigial legs in beth this stage
mred the adult female of o leneaspid,

AIMRACLES

The spiracies (fig. 3, «1. sp} differ from those of the preceding
stage most noticeably in the fuet that the larger ends of the spir-
aculariae are directed mesad, thus in oppesite direction to those of
the first stnge.  The peribreme is always ringlike in this stage. The
{racheal thickenings and the ridge of the spiracularize are present
with modifications.  The two pairs are subequal in size, about 20p
long, including the lateral boundury of the peritreme, by 8y neross
the widest part of the spivacularia. The peritreme is szlmost uni-
formly Sp in diameter.

NOSTRALIR

The rostralis is considerably longer in proportion to the size of
the body than in the first stage. Measurements of its length in 8
specimens showed a range of from 231 to 270 mm, with an average
of 253 mm. In the newly melted individusl of this stuge the
vostralis s from 6 to 7 times the body length, whereas at the hegin-
ning of the first stage it is less than 3 times as long as the body. The
position of the rostralis in the body of prepared specimens varies
widely, no 2 individoals showing it alike. The end loop is rather
definite in size, however, averaging 45p long by 20 wide. The
rounded contour of the loop suggests its relative stiffness.

ADYLT FEMALE

Thirty-two individuals, eight from each paim, were studied. The
contour of the bedy (fig. 4, A) is slightly elongate oval, broadest
across the base of the posterior half, from which there is a rather
sharp slape candad and a gentle slope cephalad. The body does not
change in shape and increases but little in size after molting, The
average for a number of colder individuals is somewhat targer, but
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Figure t—Adull female: 4, Body {dersal surlonee af rvight of olserver) ; &, O, ancooun g
D, posterier Loy pore of elghth shdominal segment: . posierlnr hody bore ol #ev-
enth abdominnl segment; M, L'I.’}IIIIIHL'. suhmurginnl pore of mesothorax ; G, If, vontel

mesul mesoprothorciis pores; f, marginal poare of posterfor seetion of melndborax
J, mesul pore of mesl body serles on dersus of s18th abdominal semment ) K, suleonre-
ginnl wlsed pore of mefoathorax; Lo omarginal pore of clghth alvlemingl segment;
M, mnrginal pore of ninth abdeminel sepments N, laberal nspeel of genaceraris;
0, pennceroris; 2, spireele nad assacinted strucinres ;7 @, nlerad nspect of genaceroris;
12, pusterler marelnal enlsed pore of #f1fth aldominal semnent; &, nllowmiont wnrginal
Friage ; 7% verdeal wmnrginnl seln of ninth sbdomiond sepmeat ;) I, dorsal marvginnl sel
of ninth nhdeminel goegmenr 1, doten] nrginnl sekn of dest obilimainel segment 3 T,
dorsnl marginul setn of Ifth ubdeminnl segment; X, laege dorst! marglnil setn of
Hith abdeming! segment ; ¥, Intersl asjeel of poslerior e of body. A, ¥ 1455 B0,
Q, e, T-X, % 000 I, ¥ LD 8, X 426, Y, » 200
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frequently an overlupping of size among the individuals of dif-
ferent ages has been noted. A tabulation of lengths and widihs of
45 newly molted specimens and of 40 older ovipesiting specimens
showed much varintion throughout; it may be summarized as fol-
lows: Newly molted individuais, length G.52 to 0.85 mm, average 0.7
mm, width 0.4 to 0.66 mm, average 0.533 mm; older ovipositing indi-
viduals, length 0.61 to 0.84¢ mm, average 0.7¢ mm, width 0.5 to 0.68
mm, average .59 mm. '

DORSAL ASPECT OF THE BODY

Y SEGMENTS

The segments of the pygidium are differentiated in essentinlly the
same way us in the preceding stages, The selerotic areas of the
pygidiam are characteristic in the newer forms, graduaily becoming
indistinguishable as sclerotization spreads over the entire pygidinm,
These areas can be rendily homologized with those of the second
scage. The remaining segments of the body can be detected in
newly molted individuals, but are less distinct than in the immature
tnstars.

KUTAR

On the anterior part of the head are 5 setae which are apparently
homologous with the border hend sctae of the preceding stages.
They are vather constant in prescnce, comparatively so in size, and
less 50 in exact position. In only 2 out of the 6 groups exnmined
were any setue absent.  On the dextron of 2 individuals the most

anterior seta of the group was niissing, but on extra posterior sets
was present on one side in 3 specimens and on both sides in 1
specimoen.

The eaudal hend scta is absent in this stage.

The mesul seta of the prothorax and the 2 latera] mesal setac of
the preceding stage nre present.

The muarginal setae occur essentially as in the preceding stage,
The ventral marginal setae of the abdomen oveur practically on the
dorsal surface.  The ventral setae arve always cephalad of the dorsal
ones. The relation of the sefue to the neighboring plates is note-
worthy, Typically 2 plates oecur between the pairs on abdominal
segments 2 to 8, and L plate between the setae of each pair on
segments @ to T, inclusive. ‘This is, however, by no means a fixed
condition. No plate ever ocenrs between the setae of the pairs on the
eighth and ninth segments, and only 1 plate between these 2 pairs.
A single seta, the dorsal one, whith 1s never missing, is borne by the
first segment. Of nearly 800 segments cxamined, 21 showed 1
marginal seta nbsent and 1 4 cases both were absent.

The setae {exelwding the ventral abdominal marginal sctac) may
be segregated into several groups on the basis of the diameter, in
microns, of their enlvees, as follows: With dinmeter 4.2, fifth, sixth,
and seventh abdonminal marginal; with diameter 4.0, the four anterior
border head and the ecighth abdominal marginal; with diameter
3.6, cephalolaternl prothoracic marginal and the first to fourth,
inchusive, abdominal marginal; with diaumeter 3.2, posterior border
head and candomesul prothoracic marginal; with diameter 2.8, mesal,
Interal mesal, and ninth abdominal marginal.
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EYRE

The only structure observed that might be taken for the eye was a
prominent, well-sclerotized, rounded tubercle, which occurs cephalo-
laterad of the anterior spiracle near the dorsal margin of the bady.
Berlese (7, ». 4) indicates the presence of an eye, even to showing
the Oé)tic nerve leading to it, in a related species. Yet the writer
considers that here this tubercular structure might not be an cye, for
reasons given below. It-appears to be distinctly more can{fall.y
situated than what is taken to be the eye in other stages of this
Species, occurring near the first pair of marginal setue cephalad of
the posterior section of the mesothorax, and in some specimens cven
as far candad s one of these setac and may be almost touching one
of them. If this pair of setae is u continuation cephalad of the
series of marginal setae, then one or both of them may be expected
to oceur either on the anterior section of the mesothorax or on the

rothorax. Tt hardly seems likely that both of these segments may

¢ reduced nearly to the vanishing point in the vicinity of the tuber-
cle. Also the eye, though pronvunced in the first-stage female,
appears to be vestigial in the second stage, but the tubercle is large
and strongly developed in the adult. Movever, in other species of
Parlatorie {cight examined) no structure that might be clearly
taken for the eye was discernible in the adalt female, though in this
stage of one species (7. séiziphus Lucas) oceurs a strocture that prob-
ably has no relation to the eye but gives evidence, as will be indicated
in the following section, of being homologous with the tuberele in
P, blanchardi. Whether or not the tubercle under discussion is an
eye can probably best e settled by tracing the optic nerve, a task
not possible with the writer’s malerial,

OUES

In other species of Parlatoria typically 1 to 8 or 4 raised pores
occur on the ventrolatersl surface of the body cephalolaterad of the
anterior spiracle and apparently on the thorax. These pores vary
considerably in location, but in no case was one noted definitely on
the dorsal surface. Usually the rim avound the external opening
of a pore is very large and heavily sclerotic, as compared with the
remainder of the pore. In general aspect a rim resembles the tuber-
cle mentioned in the preceding section, suggesting that the latter
might possibly be homelogous with these raised pores by a small
modification in position from the ventral to the dorsal margin, and
1n structure through the disappearance of all parts of a pore except
the rim. In the adult femule of Parlatoria ziziphus, ns well as in
that of P, blanchardi, the raised type of pore was not seen cephalad
of the anterior spiracle, but in P. ziziphus laterad of the anterior
spiracle on the margin of the body occurs a prominent, rounded
knob; which may be sclerotic distally but membranous basally.
This lmob may ur may not bear a seta, apparently one of the pairs
homologous with the pair cccarring neur the tubercle in P. blan-
chardi. 11 this is so, then the latter would seem to be homologous
with at least part of the knob. TUntil u better understanding of this
tubercle is obtained, it is considered simply as an undetermined
selerite (use). Close observation of the tubercle will usnally reveal

33018°— 4414




96 TECHNICAL RULLETIN 421, U.S. DEPT. OF AGRICULTURE

a faint differential area (da) in it. The tubercle ranges from 12
to 184 in diameter and from 10 fo 12z in height. It was present
in all but 2 individuals, being absent from both sides in 1 specinen
and from the sinistron in another. No more than 1 of these struc-
fures ocemrred on & side in the 32 individuals studied in detail, but
among some other specimens 1 possessed on one side 2 well-developed
and well-separated tubercles.

No pores of any kind were definifely recognized on the thorax of
the 82 specimens studied in detail, but it Is likely that one or more
very minute, invaginated surface pores mmay have been present, for
such appeared to be the case in some other specimens.

Two Iinds of marginal pore~ are distinguished on the abdomen,
primary pores and econdary pores {fig. 4, 8, prp, sep}. The primary
pores, or the pores considered homologous to those similarly situated
in the second-stuge female, are apparently constant In occurrence.
The frst segment lacks 1 pore; their presence on the remuining seg-
ments agrees with that in the preceding stage. Those on segments
2and 3 may vary a little in position, and usually are situated within
the margin; those on the other segments ave practically fixed In posi-
tion and ocear characteristically at the head of certain definite inci-
sions. The secondary pores, or the extra ones found in this stage, are
generally Jocated somewhat within the margin, except on the sixth
and ninth segments. On the 32 individuals studied. anywhere from
0 to 3 of these secondary poves occurrved on any one segment from the
gecond to the sixth; on the seventh and eight?; there were 0, I, or 2.
In a speeial count of 1.040 margins of specimens frem all 4 host
palms the range in number of primary and secondary pores on each
gide of the body was from 12 te 39, and the average 25.1.

The strocture of the marginal pores of this stage is essentially
like that of those of the second stage, and heve again they gradually
increase in size posteriorward, with an accompanying increase in
sclerotization of the rings anbout the external openings. There is
Iittle inerease in size of the pores of this stage over those of the pre-
ceding stage. The pores of the last segment or so generally appear
larger, with hardly any more selerotization about the rings. but with
broader tubes and bars; and the parts of the pores may vary some-
what in preportions.

Within the pore opening a black line (7a) is frequently scen (fig.
4. L, M), Hoke {5} states that the clear area about the line repre-
sents u membrane stretched across the opening, and that the black
line itself is a slit in the membrane, the actual opening inte the pore.
Sometimes this slit cannot be located, either open or closed (fig. 4, 7,
J). Qeeasionally, with a pore in just the right position. by racking
the fine adjustment of the microscope, the slit can be made appar-
ently to move from the opening a distance down the tube. Further-
more, the slit does not always occur in the center of the opening, and
it can be made fo move across the ring by recking the microscope
either up or down. These facts make it almost conclusive that the
slit {le) is simply the line of apposition of the sides of the tube when
it is in a collapsed condition, and that when the slit cannot be found
the tube either is not collapsed or is curved so that 2 sharp line cannot
be detected. Usually the pores, wherever they occur on the body (of
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this and other stages also), are in a collapsed condition in prepared
material, and the Llack lines are generally distinet.

In this stage the mesal pores are scattered rather promiscuously
over the segments of the abdomen, the arrungement shown in the
figure being typical. The range in number on a side is from 4 to 18.
The number on different sides of the meson of a single individual
may vary as greatly as between individuals. On all segments except
the sixth abdominal segiient these pores are small, Nearly all
those on the sixth segment were of medium size, the few exceptions
noted being small. The following is & summary of the numbers of
these pores found in the 32 individuals, ihose on cach side of the
body being counted separately: First abdeminal segment, Tange
0 to 3, average, when present, 1.5, wholly lacking in 75 percent of
cases; second abdominal segment, range 0 to 4, average, when pres-
ent, 2.2, wholly lscking in 28 percent of cases; third abdominal seg-
ment, range 1 te 6, average 2.9; fourth abdominal segment, range
0 to 5, average, when present, 2.55, lucking in a single cases Hfth
abdominal segment, range 1 to 4, average 1.94; sixth abdotinal
segment, range 1 to 2, average, when present, 1.2, lacking in only 6
percent of the cases; tota] number present on one side of body 4 to 18,
average 10.6. )

The marginal raised pores are essentially like those of the pre-
ceding stage, in both structure and size. In this stage the charac-
teristic number is 21, us compared with 18 in the preceding one,
owing to the increase in number of plates, outside of which a pore
is never found. Plates were frequently absent on the more anterior

abdominal segments, which meant that the accompanying pores were
absent as well,

PLATES

The plates are similar to those of the second stage in structure
and contour. On abdominal segments 2, 8, and 4 they are subtri-
angular and without teeth, but they tay vary considerably in sizo.
The anterior plate of abdominal segment 4 is characteristically Tong.
The plates on abdominal segment 5 are decidedly variable in outline,
but on the whole broad and toothed. Those of abdominal segrment 6
are predominantly broad and toothed also, #nd the anterior one of
this sexment is comparatively long. Qccasionnlly a plate on al-
dominal segment 5 or 6 was much reduced in size, ag in the second
stage. The pore accompanying the plile was present unless the
plate was actually rudimentary,” The remaining 6 plates are alwiys
long, narrow, and toothed. Abdominal segments 2 to 7, inclusive,
bear 3 plates each; segment 8, 2; and segment 9, 1 (Gg. 4, S).
No plates were ever absent from the pygidium, i. ¢, on segments
G to 9, inclusive, but on any other segments 1 was commanly miss-
ing, and occasionally 2, while even 3 were Incking in 2 cases. In
both of these cuses the plates were missing on the sinistron of the
third abdominal segment. From 2 te 8 extra plates were sometimes
found on each margin of the second abdominal segment, and 1 extra
plate sometines on one or both margins of the fourth abdominal
seginent.

The total number of abdominal plates present on one side of any
of the 82 specimens was found to range from 14 to 23, with an
average of 20,
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The teeth of the plates are essentially the same in number, size,
ardl position us in the second stage.

LOUER

The first, second, and third lobes average very slightly larger than
in the second stage. The contours are essentially the sanie, except
that the third lobes are more freguently notched on the lateral sides.
In many of the 32 individuals it was found that this notch either
was lacking or was indistinet or veplaced by three smaller notches.

The fourth lobe is considerably more rudimentary in this stage
than in the preceding one. In more than half of the 64 cuses in the
32 specimens this lobe was lacking or rudimentary or small and mem-
branous and obscurely defined. In other specimens it ranged from
being only faintly sclerotic along its distal margin to being appar-
ently cupable of definition and as large us 5 by Su. The apical mar-
gin in these Inrger examples was often toothed. the number of teeth
ranging lrom 2 to 8

AXNUS

The anus is essentially in the same location s in the second stage.
It is, however, farther removed from the distal border of the median
lobe. averaging for the 32 specimens 103p. with a range of from 85
to 1154 The dinmeter averszed 14u. The heavily sclerotic square
areu of the sccond stage, immediately cephalad of the anus, is alse
prescut in this stage,

VEKTRAL ASPECT OF THE BODY
BODY KEGMENTS

The parts are csseniially like those of the second-stage female,
except that the sutures are less distinet,

ANTENTA

The antenna Is essentinlly the sume ag that of the preceding stage,
but is slightly Iarger, svernging 8 in length and width. The fleshy
seta is uniformly abeut 18p long,

BEPAR

A mesal head =eta veappears in this stage. The two mesal head
setae are more nearly constant than the one of the second stage.

A mesul sefn, apparently not present in the preceding stage, oceurs
rere immediately candad of the head skeleton. There is here, as in
the preceding stage, o puir of mesal setae on the mesothorax. There
3% also an additional mesal seta on euach of abdominal segments 8 to
7, inclusive. They occur characteristically as shown. Three speci-
mens lacked setae homologous with the ones of the second stuge,
while in 32 cases out of 640) the new setac were absent in this stage.
Tt happened that the specimen figured did not possess one of the new
setae on the dextron of the third and fifth abdominal segments.

The thoracic marginal setae occur similarly us in the preceding
stage except for some variation in position. The two anterior pairs
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are spaced typically about 35u apart, and the posterior pair about
18 apart. Frequent variation, however, is shown in this particular.
The veniral marginal sets of the posterior section of the metathorax
is missing heve, as in the second stage.

An increase in submurginal setae takes place on the thorax, there
being generally 2 und sometimes 3 on the mesoprothorax, 3 on the
posterior section of the mesothorax, and 1 on each of the 2 sections of
the metathorax. What are considered to be the new setac ave so
labeled (sss) in the figure, All the subinarginal sefae are characteris-
tically small, except the 3 most latern! ones of the mesoprothorax,
which ure of moderate size. A pair of submarginnl setae appear to
be associated with each pair of marginal setae on the thorncic seg-
ments. There is alse a pair on the posterior section of the meta-
thorax, which may Le considercd as associated with the dorsal mar-
ginal seta of the first abdeminal segment. These paired setae of
the submarginal series may be called the anterior and posterior
submarginal setac (ass, psg). This lenves several setae near the
anterior spiracle in a separate grouping, the spiracular submar-
ainal sctae (sps). The pairs of submarginal setoe, as well as all
those posterior to these, are relatively constant in position, but
those of the spiracular group are rather variable, and usually one or
more are at a moderate distance from the spivacle. The anterior and
posterior submarginal setae on the prothorax and on the posterior
section of the metathorax were each missing once, and the anterior
one of the mesothorax twice; none of the others was ever absent. In
the spiracalar group a muoderate-sized one was present in all but 5
Instances, while 3 small setae were present in 12 instances, 4 in 45 in-
stunces, and 5 in 7 instances out of the total of 4. ‘The submarginal
setwe of the nbdominal segments are similar in number and position
to those of the second stuge.  On the abdomen 11 submarginal setae
out of a possible 384 were imissing.  The setac on the ventral surface
(including ventral abdominal marginal) may be arranged in several
groups on the basis of the dimmeter, in microns, of the ealyx eup, s
follows: With diameter 4.0, mesoprothoracic marginal; with diam-
eler 3.6, mesothoracic murginal ; with diameter 3.2, metathoraeie n-
ginal, second to seventh, inclusive, abdominal marginal, and mesopro-
thoracie stbmarginal paired; with diameter 2.8, wesul head. cighth
abdeminal marginal, mesoprothoracic mediumssized spiracular and
mesothoracic snbmarginal; with diameter 2.3, mesal setae and all
remaining submarginal and spiracular; with diameter 1.6, ninth
abdominal marginal.

IORES

There wre usually 1 or 2 small pores on the mesoprotheras. both
hderad in position but somewhat away from the horder. A few
scattered pores are present near the border on the mesothorax, which
are on the aversge slightly lnrger than the mesoprothoracic pores.
On both sections of the metathorax, distinetly near the border, is a
rather closely bunched group of pares, which are considered to be a
combination of the marginal and submarginal pores of the preceding
stage. The twoe types cannot be separated on any of these segmnents,
It has aiready been mentiened thet the marginal pores of the abdo-
men gradually decrease in size anteriorward. This decrease contin-
ues until the pores on the mesoprothorax resemble any of the small
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pores of the body, such as the dorzal mesal pores (mbp) of the nbdo-
men. IFor convenience all pores discussed above on the ventral sur-
face will be called simply the submarginal pores. From a tabulation
of the numbers of these ventral submarginal poves, based on the 32
individuals under discussion, the following summurey has heen drawn:
Mesoprothoracic pores, range 0 to 2, lacking in 87 percent of cases
considered, average, when present, 1.5; mesothoracic, range 1 to 14,
average G; anterior section of metathoracie, range 5 to 24, average 12;
posterior section of metathorax, range 1 to 14, average 6.6.

The small ventral mesal pore (wmep) of the preceding stuge
laterad of the head skeleton is present in this one, too.

The fourth and [ifth abdeminal segments may each bear a small
pore in the neighborhood of the mesal setre.  The sixth and seventh
abdominal segments usually have 1 or 2 similar small pores each,
rather posterior in posttion.  In § cases there was also & pore on the
cighth segment. None of these abdominal pores were present in the
preceding stages. They are called the posterier body pores {(pbp). A
sunnnary of o tabulation of the number and occurrence of these
posterior body pores on each side of the body in the 32 individuals
studied gave the following results for the fourth to eighth abdom-
inal segments, inelusive: Fourth, range 0 to 1, lacking 1n 43 pereent
of cases; fifth. range 0 to 1, Jacking in 43 percent of cuses; sixth,
range 0 to 3, nverage, when present, 1.4, lacking in 14 percent of
cares; seventh, range 0 to 2, average, when present, 1.3, lacking in
only 3 percent of cases; eighth, range 0 to 1, lacking in 92 percent
of cuses,

The raiged pores are in structure essentially like these of the
second  stage, and similarly placed. The mesoprothiorax never
showed a raised pore; it will be remembered that in but a single
instance did one ocenr there in the preceding stage. The meso-
thorax rarely has o raised pore, in contrast to the 1, 2, or 3 which
were the rule in the ])rucm}iug stage.  The anterior section of the
nmetatherax; an the other hand, hus them in nearly equal numbers
in the two stages, but the posterior section of the metathorax pos-
sesseg grenerally from 1 to 4, wherens in the preceding stage no more
than | was ever tound on this seement, The nuntbers of rnised
submarginal pores, counting those from each side of the body sepa-
rately, in the 32 specimens studied, were as follows: Mesothorax,
range 0 to 3, average, when present, 1.3, lIacking in 90 percent of
cases; anterior section of the metathorax, range 0 to 3, average,
when present, 1.6, lacking in 30 percent of cases; posterior section
of the metathorax, range 0 to 4, average, when present, 1.9, lacking
in 16 percent of cases.

The spiracerores are similar in all respects, including size, to those
of the secomd! stagre. In n count of 2378 rroups on specimens from
all 4 host palms the range in number of pores in cach group was
from 0 to 5, and the average 2.1, The number of openings in each
pore was usually 5, sometimes 4, occasionally only 3, and in one
instance T.

Of the same type of pore, and essentially like the spiracerores,
are two groups occurring on eich side of the meson on the pygidium,
near the vagina, probably on the sixth abdeminal segiment.  These
are the * genacerores ™ {g¢) of MacGillivray (8); they are comumonly
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termed the *circumgenital ? or © paragenital ” pores, hut the writer
prefers the more technical word, both because they are of u different
type from the usual pores and beeanse this term clearly distinguishes
them from the posterior body pores which nlso occur near the genital
opening. The genacerores are larger than the spiracerores, heing
almost, uniformly 5.5z in diameter; also they are somewhat more
strongly sclevotic. A part of the cuter ring of this type of pore cun
be seen in the genacerores better than in the spiracerores. A side
view shows the Ting to be distinetly yaised above the pore openings,
the parts on each side, in focns, appearing as sharp enrving lines (fig.
4, N). By focusing cither up or down, the ¢urving Iines can be made
to extend over and meet, forming a dome over the openings.
casunl plance suggests that these are covered by a dome-shaped
membrane, but a carcful exminination shows that what is seen s
merely the edge of the ring on the more elevated side of the pore.
{The openings are indicated by the dotfed line in the figure)) A
perfect side view wonld, of course, not show the dome.  Occasionally
an individual is fornd with 1 und even 2 genacerares on the median
line, ciearly separated from the others, The pores of the groups
are oceasionally so seattered or so bunched together that it is difficult,
if not impossible, to separate the groups.

An enumeration of the genacerores included in each group in
1.091 specimens selected at random from the four host palms pave a
range of from 1 to 14 and an average of 8.1 for cach anterior gronp,
and a range of from 0 to 10 and an average of 5.8 for each posterior
group.

LEGR

The legs are apparently absent,
BIMIRACLER

Both pairs of spiracnlariae are directed laterad. The anterior
pair were on the average slightly shorter, but a little wider, than the
posterior pair, The rauge in lengtly of the former was from 21 ro
304, with an average length of 27 of the latter from 27 to 36,
with an average of 28, The spiracularia of the former averaged
in width 18 of the Iatter. 1. The spivacle itself was approxi-
mately 9u in diwmeter for both pairs.

VAGINA

Before egg deposition beging the wvagina is always shaped as
shown n fignre 4, A, 'The walls appear to be rather thick, the
actnal free tube being e area limited by the mesal dotted line
At the antesior end is a chavacteristic and distinet selevotic aren
(fgr. 4, F, neha). When cgg deposition begins, the vaging is either
rupttived to a shapeless picee or is evaginated (g, -4, ), sometimes
both. " In length the vagina averagul, for 50 specimens, 77p from
the external opening fo the anterior sclerotic area, the range being
from 68 to 90p.  On the same number of specimons the vulva (ru)
averaged 20u cephalad of the anus, the range being from 1 to 36,
The vulva is located probably hetween the seventh and the cighth
abdominal segments,
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ROSTRALIS

In length the rostralis averages abont the same in proportion to
the len-rtll of the body as in the second stape.  From a tabulation of
the lenﬁth-:. of the body in relation to the lontrths of the corresponding
rostralis it is evident that the two are not ([11ectly proportionai.  In
25 specimens examined in this respect the general average ratio
between length of body and length of vostralis was 1 to 6..,.), the
lowest ratio noted was L to 4.6, “the highest 1 to 0.3; the average
length of the rostralis in these specimens was 4,18 mm, the range
From 3.07 to 4.92 mm; the average length of the bady was 0.67 mm,
the range from 0.49 to 0.84 mm.

Tho pus)tmn of the rostralis within the boady is irregnlar in pre-
pared specimens, but the end loop is characteristic in shape, and
averaged 58p long by 18 wide.

SECOND-STAGE MALE

Twenty-four individuals, 8 each from (e date and Canary Island
palnig and 4 cach from the Washingtonia and doum palms, were
studied.  The newly molfed individuals (Bg. 3, /1) average very
slightly smaller than the second-stage females, althongh the sizes
Owlllp freely, The avernge dimensions for 40 newly molted indi-
vidoals of this stage were 036 ma long and #28 mm wide:
the length range was from 035 to 037 mm, the width range from
097 to 020 mny.  When newly molted the two sexes cannot be dis-
tingnished by contour, but in time the hody of the male becomes
vlmwato oval, in eontragt to the maore roundly oval Dbady of the
female. Seventeen fully matured examples of this stage just veady
to molt showed an average Jenglh of 0.61 mm and an average width
ol 0.33 min.

DORSAT, ASPECT OF THE BODY

BUDY BEGMENTS

The segments are similar (o those of the second-stage female.

KETAR

The horder head setne are similar in number and size, and
practically so in occurrence, o those of the scecond-slage femnle.
The only variation from the nermal 4 large cnes and 1 medium oue
wis in 1 specimen that pussessed an extra large cephalic seta on
the dextron,

The mesal head setne of the fivst stage ave vetained in this stage,
As a rule they are slightiy smaller than the larger border head setae.
Tn no instance was one niissing.

The eandal headd sty of the first stage and of the second-stage
female s also present here in moderate size,  There is an additional
seta in the series, w very small une generally. candolaterad of the
other. The primary sefa was never miseing, but the new seta was
missing four times from one side and twiee from both sides, in
the 24 individuals studied,

The thoracic and abdaminal mesal setae of the frst stage ave all
retained, nlso the prothoracic mesal seta of the second- qt.wt, female,
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All these setae are small, their calyces approximately 1.9p in diam-
eter. The position of these setue is characteristic, similar to that in
the first stage, except that the second abdominal one is usually
situated distinctly mesad of the neighboring ones. The posterior
prothoracic one was absent once from the sinistron.

The lateral mesal and marginal setae are similar to those of the
second-stage female in numnber, position, size, and oceurrence. The
caudal one of the marginal series on the prothorax was absent once
on the sinistron of one specimen,

EYIS

The cye is nearly always recognized. usually distinet and rather
well developed, bui oceasionally it appears to be hardly more than
vestigial.

[REIH =]

The marginal pores are essentially like those of the second-stage
female, except that characteristirally an extra pore may be present
on one or more of the following segments : Mesothorax, metathoray,
and first and second abdominal segments.  These extra pores are
included in 1he secondary pore serics. The secondary pores on the
first and second abdominal segments may be reduced in size or
absent: also on the fourth and Gfth abxlominal segments they may be
absent. The single marginal pores on the mesothorax amd  the
metathorax were cansidered as belonging to the sccondary pore
serics beeanse of their positions and generally stouter proportions
than thoese of the neighboring pores of this surface.

The pores corresponding to the mesal body pores of the second-
stuge female nre present in this stage in greater numbers. mainly
toward the mesou, and the posterior ones average larger in size.
There is, however, no fundamental difference between them. A
distinctive Interal row of {he pores oveurs here, as in the second-stuge
femnale, with the addition of 1 or 2 pores near the margin on the
metathorax. A {ypical exanmiple of the number and position of
pores on the segments is shown for the individual fignred. The
sizes, in micrens, of the mesal body pores on the abdomens of the
24 spechmens, togeiher with a comparison of the sizes of these pores
among themselves, have been summarized as follows: Fivst abdom-
inal segment, range 1 to 3, average 3. 14 with 83.5 percent of the 151
individual pores small, 145 percent medium, and 2 percent large
medium; second abdominal segment, range 1 to 4, average 3.0, with
all the pores small; third abdominal segment, range 1 to 3, average
2.9, with 84 percent of the 187 pores small, 9.5 percent medium,
and 6.5 large medium: fourth abdominal segment, range 1 to 4,
averape 2.3, with 60 percent of the 112 pores small, 12.5 percent
medium, 28 percent large medinm, and 4.5 pereent large fifth ab-
dominal segment, range 1 to 3, average 2.0, with 42 percent of the 95
pores small, 10.5 percent medium, 33 percent large medium, and
14.5 percent large: sixth abdominal segment, range 1 to 3, average
2.0, with 9.5 percent of the 95 ;-ores small, 33 percent medium, 9.5
percent large medium, and 48 percent large.

The marginal raised pores are in all essentials similar to the cor-
responding ones of the second-stuge female, with approximately the
snme variations of occurrence.
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PLATES, LODES, AND ANUS

These structures also are similar in every noticeable particular,
including occurrcnce, to those in the second-stage female.

YENTRAL ASPECT OF THE BODY

BODY SEGMENTS

The segmentation of the body appears to be similar in ali respects
to that of the second-stage female.

ANTENNA

The antenna resembles that of the second-stage female except that
1ts largest projection is somewhat more clongute.

BETAE

The three mesal head setae of the first stage are all present. The
mesal and the marginal setae are similar to those of the second-stage
female. The ventral marginal seta of the eighth abdominal seg-
ment is, however, distinctly smaller than the one in the second-stage
female, The submuarginal setae are similar to those of the second-
stage female, except that the eighth abdominal one is retained and
there is occasionally an extra one on the uwsoprothorax and one on
the posterior section of the mesothorax. All the setae of this
surface, excluding the extra ones near the margin of the mesothorax,
are constant in occyrrenca.

PORES

The marginal pores on the posterior section of the mesothorax and
the anterior section of the metathorax are difficult to distinguish from
the submarginal pores. From their position it is interpreted that the
caudal one on each of these segments is the true marginal and pri-
mary pore, As in the second-stage female, the caudal pore of the
mesoprothorax is distinctly larger than the more cephalic ones, and
is considered to be & marginal pore. As compared with the second-
stage female, an extra submarginal pore frequently occurs on the pos-
terior section of the mesothorax and the anterior section of the meta-
thorax, The submarginal pores are slightly larger and more scle-
rotic than those of Lhe second-stage female. A small submarginal
pore was occasionally observed on the head, usually mesad of the
antenna. A count of the murginal and submarginal pores of both
surfaces, up to and including the marginal pore of the mesopro-
thorax but not the little submarginal pores of this segment, on 25+
specimens from all 4 host paims, showed a range of from 18 to 27
pores, and an average of 21.2 pores, on cach side of the body.

The mesal pores {vmep) of the thorax oceur as in the second-stage
female, except that the one on the posterior section of the mesothorax
appears to be frequently nbsent.

A single small pore is always found on the submargin of each of
the fourth to seventh abdominul segments, and one is usually present
near the meson of each of the second to sixth abdominal segments.
All these may be known as the posterior body pores (pbp). None, it
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will be remembered, appeared in the second-stage female, but, as has
been mentioned, the adult female does have sonie pores on the poste-
rior part of the abdomen similar in every respect to the pores here.

In contrast to the single cccurrence of a raised pore on the meso-
protherax in the second-stage female, this pore was observed 13
tinies in this stage. Also 2 raised pores on the posterior section of
the metathorax were observed 4 times in this stuge, but not once in
the second-stage female,

The spiraceroris is egsentially like that of the second-stage female.
From an examination of 218 specimens, considering cach side inde-
pendently, 2 pores oceurred once, ne pores 4 times, and a single pore
i all the remuining cases.

LEGS

The legs are in most instances distinet on all three segments as
very sriall protuberances, which are generally somewhat selerotic at
the tips.  They are frequently plainly separated into segments (fig. 5,
B, €}. Theugh always considered as present, they are undoubtedly
in a vestizial condition, but not so mich so as in the second-stage
female. The dotted areas nbout the legs in figure 5, 4, represent the
developing third-stage legs, which do not actually appear in an indi-
vidual as young as the one represented, This also holds true for the
dotted aren about the anfenna, representing the developing third-
stage antenna. These areas are pluced here as a matter of conven-
ience, being in fact the only extraneous structures shown on the
figrure.

SPIRACLES

The spiracles are essentinlly like those of the second-stage female.

ROSTRALIS

The rostralis does not differ in any noticeable partienlar from that
of the second-stage female, and is not shiewn in the figure,

THIRD-STAGE MALE

Seven specimens, 4 from the date palm, 2 from the doum palm,
and 1 from the Canary Island palm, were studied. The body is
elongate-oval (fig, 6. 4}, and the average length and widih of 6 of
the specimens was 0.59 and 0.29 mm, respectively. The figure shows
the typical condition of the various structures.

All pores, Plates, and lobes, us well as the eye and the pygidionm,
are absent. The spiracles show noe unusual features, and will not
be discussed.

DORSAL ASPECT OF THE BODY

ROBY SFROMENYS

A part of the suture {(prs) between the head and the prothorax
can be detected only with diflienlty. All the other segments ave
distinet except the ninth abdominal one, which is much reduced bus
apparently can be at feast partially differentiated by an indentation
in the body margin.
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SETAR

Four setne along the submargin of the head are considered to be
the border head setac. The 2 anterior ones are comparatively large
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and ulways present; the 2 postertor ones are always small, and 1 of
them was missing in 3 instanees,

The Iarge and small scbne close together near the meson of the
head aro interprete’ as the mesal head setae. Each one may be
exther large or small; neither was ever missing,
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The seta cephalolaterad of the anterior margin of the endoskeleton
is considered to be the caudal head seta. It 1s variable in size, and
was absent 4 times out of a possible 14.

The mesal setae are present on the mesothorax, the mefathorax,
and the first three ubdominal segments. They are constant in pres-
ence and position.

Both lateral mesal setae of the preceding stages are present here.
They were never missing and were alwwys in the same relative
positions.

The dorsal marginal setae are limited to the metathorax and the
abdomen, one occurring on each segment. The metathoracic seta
is small, and was absent from both sides on fonr specimens.  All
the setae on the abdomen were always present, and were nearly
uniform in size and position.

The ventral marginal setae occur very near the margin, and it is
usnally a question as to whether the anterior ones ave on the ventral
or the dorsal surface. In the figure they are shown on the dorsal
anrface. They are usually somewhat smaller than the dorsal setae
and, except on the ninth segment, ave always sitvated cephalad of
the latter, With a single exception, they were always found on
abdominal segments 6 to 9; one specimen Jacked one seta on the
sinistron of the sixth abdominal segment. The eighth abdominal
seta (Swems) is unusually large.

ANUSB

The anus is located about 16u from the caundal margin of the
body, and is 9x in diameter. It is narvowly sclerotic. A charae-
teristic ridge {«) curves caudolaterad from it

VENTRAL ASPECT OF THE BODY
HODY KEGMENT

The ninth abdominal segment (9ad) over much its greater extent
ja very long and narrow. All except the very base is invaginated,
vepresented in the figure by the mesal dotted avea.  The outer dotted
area (p9uad) represents the ninth abdominal segment of the fourth

instar in n similurly invaginated condition, developing around it.
SETAR

The 8 mesal head setae were present in cvery instance but 3;
the cephalic one was missing from both sides in 1 specimen and from
one side in another,

A mesal seta occurred on the fourth and fifth abdominal segments,
and a pair of then. on the sixth and seventh abdeminal segments.
One of these was absent from the sinistron of the fifth and sixth
abdominal segments of a single specimen.  One specimen showed 2
setne on a sice on all 4 of these segments and, in addition, a very
small seta on cach side ‘of the third segment. Another specimen
showed 2 setae on the dextral side of the fourth abdominal segment,
and a third specimen had 2 on the dextron of the fourth and fifth
abdominal segments. A ventral submarginal seta always occurred
on the eighth abdominal segment, and was present in 7 instuances on
the seventh and in 2 on the sixth,
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In this stage the measurements of the setae from both surfaces
have been considered together. They may be grouped as follows,
according to the diameters, in microns, of their calyces: With diam-
eter 4.7, the eighth abdominal ventral marginal; with diameter 2.4,
two cephalic border head, outer dorsal mosal head, and first to
seventh, inclusive, abdominal dorsal marginal; with diameter 2.1,
inner dorsal mesal head, caudal head, lateral mesal, dorsal mesal of
thorax, dorsal marginal of metathorax, and eighth abdominal dorsal
marginal, remaining ventral abdominal marginal, and the ventral
mesad head; with diameter 1.9, two posterior border head, ventral
mesul of nbdomen, submarginal; with diameter 1.6, ninth abdominal
dorsal marginal; with diameter 1.4, antennal, -

ANTINNA

The antenna develops within the Lody of the second-stage male
(fig. 5, 4) in a telescoped condition, the cross dots in thie figore rep-
resenting the lines of the major invaginations. Three segments of
the antenna are generally recognized, two short basal ones directed
caudolaterad and a long distal segment bent more caudad. The
antenna. is typically about 360x long by 160n wide. It POSSeSSes no
noticeable structures except near the tip, where it generally bears a
very small seta (as), a short spinelike projection Fspe'.), and 2 or 3
small clear areas (pls) which are probably sensory in nature. In
the older individuals the fourth-stage antenna is visible within as a
partially invaginated structure, owing to its much greater length,
It1s in a decidedly crumpled-up condition near the bend, en account
of its crowded quarters, and folds are present in it neaver the tip.

LEGS

The segments arc in part distinetly sclerotic. A characteristic
spinelike projection is present near the tip of each leg. The devel-
oping fourth-stage leg is plainly visible in the older individuals.
It is so much Ionger than the third-stage leg that the coxa appears
to have been crowded entirely out of the leg into the bedy proper.

WING Al

The wing pads (20), when present, arisc on the lateral marging of
this swrface, typically as shown, and are always well developed.
From an examination of 49 males of this stage obtained from all the
host palms considered, the wing pads were absent in 55 percent of
the specimens.

FOURTH-STAGE MALE

Nine specimens, 4 each from the dute and Canary Island palms
and 1 from the doum palm, were studied. The body is approximately
the same size ©s in the third stage, though it averages somewhat
longer from tip to tip, owing te the extended position of the ninth
abdominal segment (fig. 6, ). The average length and width of
the body, for the specimens studied, were 0.72 and 0.26 nm,
respectively.
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As in the third-stage male, all pores, plates, and lobes, as well as
the eyes and the pygidium, are sbsent. The spiracles are well
developed but appear to possess no features worthy of discussion.

DORSAL ASPECT OF THE DODY
BODY SECGMENYTR

The extended caudal piece is readily seen to be simply the ninth
abdominal segment. The characteristic segmentation is as figured.
A distinet ridge {»4) extends along the meson from near the poste-
rior margin of the head to the middle of the mesothorax. In
emerging, the adult splits the skin along the meson from the cephalic
border just to the cauwdal end of this ridge, which evidently has
something to do with the molting process. The lateral split takes
place along the submnargin of the head, between the posterior border
head setue, as fur as the prothorax. The position and extent of the
splitting of the third-stuge skin correspond to those of the fourth.

BETAR

All the setae of this surface are essentially like these of the third
stage In size, position, and cccurrence, except that the mureinal
metathoracie one was not observed and the eighth ventral abdominal
marginal seta is similar in size to the other marginal setne in this
stage; also the cephalic border head seta appears to be situated
nearly, if not quite, on the ventral surface.

- WING 1ADS

The wing pads arise from the submargin of the mesothorax on this
surface. Thaey fold over onio the ventral aspect, about half of the
wing pad occinrring on ench surface, typically as represented. The
aclult wing developing within the fourth-stage one, being somewhat
longer than the latter, is a little folded near the base, as indicated
by the short dotted lines. When present the wing pads always
appeuar well developed. In this stage they were absent in 40 percent
ot 99 specimens examined from all the host palms.

ANUS

This structure is apparently situated on the ninth sbdominal seg-
ment, just caudad of the anterior margin, Its distance from the
candal tip of the segment aversged, for all individuuls, 104y, the
appreximate length of the segment. The diameter of the unus
averaged 12p,

VENTRAL ASPECT OF THE BODY

BODY SEAMENTS

A noticeable feature of older individuals is the developing ninth
abdominal segment, or the stylus {s/), of the adelt within the body.
The stylus is so Iong that only about half of it can come within the
fourth-stage projection. The buse of the stylus extends cephalad
nearly to the third abdominal segment of the fourth instar, and in
consequence the ecighth abdeminal segment of the adult is forced
forward te this extent.
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BETAK

Four head setae, apparently belonging to the mesal group, arve
present in this stage, in contrast to the three present in all the pre-
ceding male stages. One seta was absent in a single instance. The
mesal and the submarginal setae occur essentially as in the preceding
stage.

ANTENNA

This structure averaged, for the nine specimens, 280x long by 24p
wide. Indentations along the outer basxal half are the only distinet
segmental indications. In older individuals the adult antenna is
plainly discernible within the fourth stage. 1here is sufficient room
for it to develop entirely within the latter. without such folding as
takes place within the third stage. A short spinelike projection
always occurs at the apex of the antennaj a very small seta (es) and
1 or 2 small, apparently sensury structures {(pls) are generally
present also,

LEG3

The segmentation can be made out more readily than in the third
instar, ‘The outer margin of n leg projects characteristieally sbout
half the distance between the buase and the tip. This bulging is to
accommodate parts of the adult femur and tibla {(adfe, adti). The
legs of the fourth instar alse have the short spine (spé) at their
apices,

ADULT MALE

Sixteen individuals. four from each palm, were studied. The ave-
race length and width of 15 individuals were 080 and 0.20 mm,
respectively. Their size varied considerably, from one individuul
measuring 0.04 mm long by 0.16 mn wide, to one measuring (.86 mm
long by 0.22 mm wide. These wide variations were noted in other
speciments, not only of the adult, but of the third and fourth instars
as well. The specimen figured (fig. 7, -4) represents an individual
trom the doum palm.

There are no pores present that can definitely be recognized as
such ; plates and lobes are alxzo absent,

DORSAL ASPECT OF THE BODY

HOBY SEGMENTS

A narrow sclerotic area {cha) estends caudolaterally across the
mesen of the head. and may Limit its candomesal murgin,  The ante-
rior margin of this area projects some distanve from the meson
cephaloluterad, decreasing rapidly to a line,and then curving sharply
cephalomesad near the mesal margin of the eye. producing within a
distinetly raised area (re) that always bears four of the head setae.

The strongly sclerotic framework covering the central part of the
body s considered to embruce the mesothorax. Between the meso-
thorax and the sclerotic aren {ehe) and a lateral indentation, that
is, it position to be the prothoracic suture {prs}, lies the prothorax.

The sclerites of the mesotirorax muay be defined as follows: The
praescutum {psc), appeacing from the dorsum as a narrow. curving,
stroengly sclerotic band stung the mesocephalic margin and a broader
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extension lateraliy; a wide, more or less membranous area immedi-
ately caudad of the praescutum and extending to the articulation of
the wing, the scutum (sef) ; a selerotic hand in the center of the
framework, the scutellum {(sef}; a broad membranous area immedi-
ately caudad of the scnteilum, followed by a narrower, curving,
strongly sclerotic band, both parts constituting the postscutellum
(pos). DBerlese (7, . 4, pp. 10i-10%, 161) gives the postsentellum as
belonging to the metathorax.

Below the cephalic margin of the praescatum and attached to it is
a selerotic band, the precosta (pe). Laterad of the precosta, and
below the praescutum, is an undetermined sclerotic area (ucha)
which may be inconspicuous or developed as shown in the figure.
Laterad of this sclerotic area, and also below the praescutum, is a
selerotic piece, of characteristic form, which is in position to be the
prealar wing process {aw). A differentiated arvea (mar}, usually
membranous, and varying to some extent in size and contour, is
located on the meson of the scutellum. The strongly sclerotic caundal
section of the postscutellunt is divided by a distinet suture, considered
to be the antecostal suture (ac), into an anterior part, designated
the precosta (pc¢}, and a posterior part. designated the postcosta
{poc). The postscutellum extends, without any apparent interrup-
tion, onto the pleuron, but ix considered to be sepurated frown the
Iatter by the postalar bridge (pw).

The metathorax is guite broad Iaterally, but on the ineson is
sharply reduced to hardly more than a line i)y the posterior projec-
tion of the mesothorax.

The abdomen is clearly differentiated into 9 segments. The first
7 uve of the usual form, the eighth is narrowed, and the ninth is
composed of a swollen base and o long, rapierlike distal portion.

BETAM

There are 4 border head setae, as in the third and fourth stages.
The 2 c¢ephalic ones are on the cephalomesal margin, 1 on the ven-
tral surface and 1 on the dorsal. These were never absent. The
2 posterior ones arc near the caudolateral margin,  One or both of
these were absent in § instanees.

The usual 2 mesal head setae wnd the candal head scta are present
on the raised area. The candal head seta and a posterior seta of
the mesal head pair were absent from the ginistron of 1 individual,

The niesal and lateral mesal setac are present here as in the two
preceding stages,  From 1 to 8 additional setae occur on the pleuron,
cephaloluterad of the anterior lateral mesal seta. They are called
the pleural setae {ps).

The marginal setae oceur essentially as in the two preceding
stages, The ventral marginal setne appeared to be placed on this
surface, and eccurred on either one side or the other, or both, on the
fifth abdominal segment 12 times, and on the fourth segment 7
times, out of a possible 32.

The setae may be grouped as follows according to the approxi-
mate dinmeter, in microng, of their ealyees: With diameter 2.4, all
marginal setae on dorsum, except ninth abdominal one: with diam-

AMany of e torms vsed fo deserile the ports af the therax ve bolh the dorsum aod
the venter ure thoge used by Sunodgrass {27),
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eter 2.0, all head, mesal, and lateral mesal; with diameter 1.6, ninth
abdominal.
BYES

An eye is present on the dorsolateral margin, dome-shaped, and
about 27p in diameter and 22 in thickness. The eye is never absent,
though occasionally it is somewhat rednced in size.

WINUB

Targioni Tozzetti (74} stotes that this species is wingless; yet
the writer has found the winged individuals to predominate. Not
uncommonly, however, the winuy were observed to be enly partially
developed. ~ Of 186 adult males from all the host palms considered.
it was found that only 25 percent were wholly wingless, 56 percent
had fully developed wings. and in 19 percent the wings were present
in various degrees of development, 11 percent having them less than
haif size. In all specimens the thoracie wing framework was fully
developed. '

The fully developed wing (fig. 6, '} is about 0.6+ mm long by 0.24
mm wide, shaped typlically as shiown in the figure. Tt bears numerous
spinulac sexttered evenly over its surface, und has two prominent
veing, which are united for most of their proximal halves. Comstock
(&, p. 290) quotes Paich (J7F) as indicating that the anterior vein is
the radius (red) and the posterior one the median vein (m). At the
hase of the wing, cephalad of the coalesced veins, occurs a short, del-
icate line, ealled by Patch the subcostal vein {s¢). A prominent lobe,
the alar lobe (@f0}, occurs near the posterior proximal margin, The
articulation of the wing to the thorax (fig. 7, B) agrees apparently
with what Snodgrass {72} found to be the condition for the general
insect wing. Two points of articulation occur on the notum, the
anterior notal wing process (fig. 7, £, anp) on the lateral margin of
the scutum and the posterior notal wing process {pap) on the scutum
and near its caudal border. These two processes are borne by mem-
branous tissue, and considernble flexibility appears to be possible.
‘The margin of the anterior process, however, is strongly selerotic,
this sclerotization continuing cephalad as n very narrow band. Two
distinet indentations ecenr i the anterior process, the anterior notal
wing acetabulum (gnae) and the posterior netal wing acetabufum
{pna). 'These are actunlly the nrticulating points of the anterior
process. Into the former fits a curving, heavy sclerite, closely
aftached to the wing, the first axillary sclerite (fea}; into it, above,
a heavy, narrow, roundly curving selerite, the third axillary (Jaz),
which is deeply indented by a projection of the base of the wing,
The third sxillary appears to be joined so firmly to this projection as
to scem almost n part of it.  Below, the third axillary sclerite appar-
ently rotates on the distal knob of a heavy selervite, the fourth axil-
lary (4ea), which articulates beneath the third alse with the poste-
rior wing acetnbulum. The fourth axillary is hroadly and concavely
expanded at it base, which apparently rocks sbout the cephalic part
of the ronnding margin of the posterior nota) wing process. The
fourth axillory sclerite is o thickened on its mesal half that this
region resembles a stout projection. From its shape and position it
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probably acls in part as a brace to the backward movement of the
wing.  The strongest brace of the wing, however, is probubly the
axillary cord (awe), a swollen clublike projection from the posterior
margin of the base of the wing. The proximal end, which is emar-
ginate and strongly sclerotie, fits around the posterior notal process,
and also appears capable of a rocking motion. The second axillary
selerite (2ax) is situated below the wing. It is globulnr and articu-
lates proximally against the first axillary and distelly against the
pleural wing acetabulum (pia).

The wing articulntes against one process on the plenron, which is
composed of two elements. the pleural wing acetabulum and the
plenral wing condyle (ple), against which abuts a sclerotic thicken-
ing on the under surfuce of the wing, the alar buttress (¢/4). This
is a_crescent-shaped structure, convex, facing the condyle, with a
special prejection from its margin as the articulating snrface. The
sclerite bearing the pleneal wing process is thonght to be the anepi-
sternum (/ep) of Crampton (3). Tt curves laterocephalad onto the
ventral surface. A membranous picce is situated cephalad of the
latter. and is in gosition to be the tegula (feg). Tt bears the pleural
setac.  An undetermined subtrinngular sclerite (wse) borders the
mesocephalic margin of the tegula. From ity position and shape this
sclerite appenrs (o serve ns a butfress against the forward movement
of the wing. in much the same manner that the axillary cord acts as a
brace against the buckward movement of the wing,

‘The part along the body margin and counceted to the postscutel-
luin by the postalur hridge is designated the epimeron (epm). It is
distinct from the anepisternum, and apparently possesses no wing.-
articulating points.

The halterts (%) was present oceasionally as a projection from
the cephalolateral nirgin of the metathorax. In some individuals
it was dillicult to decide whether this structure was actually present
or not. Except when vestiginl, oceurring as hardly more than slight
bulgings from the body, even the saller ones appeared in contour
surprisingly lilke the fully developed wings. being neither threadlike
nor knoblike. This strueture was found to be present in only 17
percent of the 184 adul males from all the host palms examined.
When the halteris was present it was always found on both sides,
but there was sometimes a noticeable difference in size on the twao
sides. The size aleo varied greatly from individual to individual.
The range in length was from 3Gu down to 2u. The lialteris pos-
sessed no distinguishable socondary struetuves. though prominent
distal setue are borne by other species of Parlatoria.

ANUS

The anus. which is subcirenlar In outline, appears to be situnted
on the ninth abdominal sepment. It is about 12p in diameter.
YENTRAL ASPECT OF THE BODY

BONY BEGMENTS

The homwlogies of the segments were determined mainly from
the positions of the legs, spiracles, and sutures,
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A delicate structure (én), apparently an invagination, oceurs on
the meson immediately cephnlad of the prothoracic leg. This is
considered to be the entrance to the alimentary fract. An internal
projecting structure {f) occurs on the meson cephalad of the above-
mentioned invagination. At first glance it might be thought to be
t part of the alimentary tract. but it is strongly sclerotic, and is of
a definite length, ending abruptly. and is interpreted as a furea of
the head. The caundal margin of the head is delimited by « delicate
suture extending from the invagination of the alimentary tract
toward an indentation in the body margin. A narrow, undetermined
seleratic piece {mse) extends laterocephalad froin this suture onto
the dorstim of the head.

On the meson, in the sulure separating the apterior froms the
posterior section of the mesothorax, & long sclerotic picee {cha)
occurs. 1t appears to be on {he surface, and for this reason is not
considered to be n furea.  The posterior seetion of the mesothorax is
apparently composed of two parts, a basisternum (bs) and a furei-
sternum (fs). Lateruily the basisternum is bounded by a rarrow
sclerotic piece, the precoxal bridge (eew). The precoxal bridge
extends cephalolaterad, turns dorsad near the prealar wing process,
abuts ngainst the latter, amd then, apparently, turns enmlad to
extend along the mesal margin of the anepisternum. It is probable
that this enudal extension can be consider~t as no more than a
differentiated part of the katepisternum (mentioned below). The
furcisternum is connected with the plenvon by a bridge. the posteoxal
bridge {(pea). It may seemt questionable to call this bridge * post-
coxal * when it is situnted cephalad of the coxa. Tlowever, the coxn
has been drawn noticeably eaudad, and in consequence has thrown
the neighboring parts onf of their usuat alinement.  Shepard (12}
indicates the latoral extension of the fureisternum in some typical
Lepidoptera as being cephalad of the coxa. Between the basi-
sternsm and the furcisternum a small sclerotic area (cha) is located,
Ag it also appenrs to be on the surface, it is not considered to be a
furca. Along the caudal margin of the fureisternmn a prominent
pronged furea having a broad base arises.

As herein interpreted and indieated, the anepistornum extends
onte the venter as a narrew curving picce that joing the caudal
oxtension of the precoxal bridge. Posterior to the anepisternum,
and plaisly separated fromi it, are two sclerites. DBetween these.
along a distinet suture, is 2 prominent apodeme (lep). The mesal
sclerite (Zep) appears to be homolugous to the katepisternum of
Crampton; the Iateral sclerite is a continuation of the epimeron of
ihe dorsal surface. No definite division of the epimeron could be
distinguished, Below the line of the invagination of the apademe 1s
an elongate sclerotic picce, agninst the caudal extension of which the
coxa srticulates. Whether it helongs wholly to the epimeron, or
partly also to the katepisternuni, could not be determined. The
clongate sclerotic pieces on the prothorax and wmetathorax, against
which the voxae artienlate, are called stmply the  pleural
sclerttes {pl).

The nmetathorax is composed of two sections. A bridge (pex),
corresponding to the mesothorncic po-teoxal bridge. conneets the
posterior section of this segment to the plenral sclevite.
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Except for the apparent obliterstion of the first abdominal
segment, all the remaining abdeminal segments are similar to those
of the dorsal surface.

ANTENTA

The antennae (fiy. 7, 77} may vary considerably in size, but the
relative lengths of the segments are fairly constant. The average
length measurements, in microns, for cach segment of 15 antennae
were: DBasal 224, second 16.9, third 37.0, fourth 892, fifth 38.0, sixth
36.3, seventh 36.8, eighth 85.8, ninth 88.4, tenth 31.8.

Every antennal segment bears 1 or more setae, which range from
small on the basnl segments to relatively large on the apical ones.
There is much variation in the numbers of these present on the
different segments, a tabulation of the numbers on 16 antennae giving
the following range: Basal 1, second 1, third 1 to 2, fonrth 1 to 9,
fifth 1 to 7, sixth 6 to 10, seventh 4 to 18, cighth 7 to 12, ninth 2 to 13,
tenth 5 to 9. Tdach segment from the third to the tenth bears from
4 to 6 irregular trmsverse rows of minute spines.

ARTAE

There are T mesal head setae, 5 on the meson of a small traised
area and a pair candolaterad of the others. There were never any
more than this, and on 5 individuals the posterior seta on the meson
was absent. The mesal one of the paired caundolateral setae was
absent on one side in each of 2 individuals.

The mesal setae of the abdomen and the submarginal setae are
present essentially in the snme numbers. positions. and oceurrences
as in the two preceding stages, except for the addition of a sub-
marginal one on the ninth abdominal segment, which also has a
marginal seta.

All the setac of this surface are small, their calyces about 2
in diameter, except the lateral one of the pair on the heud. which is
gsomewhat larger.

EYE

The eye is almost civeular, approximately 20, in diameter, and is
situaled well toward the meson.

LEGB

The protheracie legs are the smallest, the mesothoracic ones
slightly larger, and the metathoracic ones a little larger still. The
tibin and tarsns are distinctly sepeumte, in contrast to their fusion
i the first stage. The tarsus is probably one-segmented, though it
is distinctly constricted near its buse. giving that part the appearance
of being a separate sclerite. Slight variations in the dimensions of
the segments, not worthy of note, were observed. but the following
measurements, in microns, of the lengths of the parts of a prothoracie
leg may be tuken as approximately characteristic for all the leys:
Coxa. 47, trochanter 47, femur 90, tibin 90, tarsus 60, ciaw 18.

Each segment of the legs {fig. 7, ) bears 2 or more setae. On
7 specimens representing all the host palms considered, the parts of




48 ©ECHNICAL BULLETIN 421, U.S, BEPT. OF AGRICULTURE

the legrs were found to bear setae as follows: Coxa 5, trochanter 2,
femur 3 to 7, tibin 10to 17, tarsus 16 to 20, claw 2.

The setae on the coxa are in characteristic loeations, as represented
in the figure. The 2 caudal setae on the upper surface, near the
articulation of the coxa to the trochunter, are generslly somoewhat
larger than the others. The trochanter possesses n very minute seta
near its proximal end, on the margin, facing the coxa; on the oppo-
site margin, near its distal end, is 1 much ?m'gez.- one. These setae
are thus situated on all the fegs. The setae on the femur are some-
what varinble in position. There is, however, always 1 on the
margin facing the coxa, and there are € or more near the distal
end. Those on the tilin and tarsus ocenar irregularly around these
segments, on the distal two thirds. The tarsug abways bears the
larger uumber, usnatly 3 or 4 more. The 2 long setae on the distal
end of the tarase and the 2 moderate-sized setae at the base of the
claw ure nover absent.

As in the first-stage nymphal leg, 4 distinet but small porelike
spots oceur, 2 each on opposite sides, near the proximal end of the
trochanfer.

The tibin and the tarsus possess apparently the same sort of minute
spines as are presest on the antenna,

BIVTATE

The stylus (fig. 7, ¢). i1 it is considered ns constituting the ninth
abdominal sepmeni. exeiuding its enlarged base, consists of two
fundamental parts, the gonital sheath {(geh). which composes the
outer parts of the long enudal projection and is deeply depressed
along the ventromeson. and the penis (pen), o slender rapieriike
organ extending the length of the sheath and sureounded by it The
sheath has o nunber of swellings (4w} near ity distal end along each
stde.  Usnally there are 4 on a side, and oveagionally 3 or 5. Each
containg n darlspot or nucleus.  Fhese swellings are probably tactile
in function. .The penijs ariges within the swollen basal part of the
ninth abdominal segment, and is strongly sclerotic proximally, but
eraduaily becomes less so 0] il is almost membranous distally.
Within the sheath the penis apparently is » round tube, which slowly
decreases in dinmeter towards the tip, where it becomes suddenly
pointed (fig. 7, &, 77}, with ihie oxternal opening, the meatus {mee)
{reprosented by the dofted fines), on the under or dorsal surface.
Distally the penis is but loosely clasped by the sheath.

SCALES®

The seale of the lirst instar is subciveular, approximately 0.4 mm in
diameter af the time of the first molt, thus just covering the exuvia
eandocephalad. At this time n comparatively thick muss of wax is
present. which tapers toward the marging, but the darker exuvia is
plainly discernible beneath.

The eolor of the first exuvia of both sexes beneath the seeretions
1s eather uniform for any une spectmen, but for different specimens,
aven those close logether on a single leaf, it grades from light brown

¢ Degeriptlons Besed on drisd mulerial.
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to almost black. There appear to be more of the darker forms on the
date palm, but much gradation of color iz noted among the speci-
mens from all four paling,

When fully developed, the scale of the second-singe fomule is
subeircular, approximately 0.7 mm in diameter, with the Grst exuvia
projecting beyomd the anterior margin at varying angles but in a
general cephalic direction. At the time of the second molt the scale
extends about .5 mum candad of the first exuvia,

The adult female seale, when fully developed, is oval, more sharply
56 anteriorward, approxnmately 1.3 mm long by 0.7 mmn wide, The
secretion extends around the anterior margin as a very narrow band.
Posteriorward this band increases in width, extending 0.3 te 0.35 mum
beyond the caudal margin of the second exuvia. The first exuvia
continues fo project beyond the anterior margin of the scale, in a
generally cephalic direction. The second exuvia appears orange col-
ored bencath the seale, usually with a darker central area of varying
proportions. This darker area appenrs black beneath the seale but
greenish black when the seale is removed. It may almost cover the
exuvia, or it may be reduced to a small central arrow-shaped arca,
the long point directed eandad. Sometimes it is lacking entively, the
exuvia. appearing uniformly orange ecolored.  Another specimen.
almost touching one lacking the dark aren on the exuvia, may, on the
other hand, have the exuvia practically covered with the dark area.
The date-palm material in the writer’s eollection hag a Iarger num-
ber of specimens with comparatively extonsive dark areas on the
exuviae; vet bere, as well s in the material from the other palms,
all gradations in oxtent of the dark area on the exuvize ocenr.

The exuvine of the second, Third, and fourth instars of the male
are too delicate to show throngh the heavy seale covering seereted
by the second instar. When fully developed, the seale covering is
clongate-oval, the anferior end being somewhat sharp in contonr,
approximately 1.0 mm long by 0.4 mm wide. The frst oxuvia pro-
jects beyond the anlerior margin in a gencral cephalic direction. It
ranges from light brown €o nearly black in color, cach individual
exuvia, however, being practically all the same shade. Here. too,
there are more speeimens with the darker exuvia in the date-palm
material.

In color the seale coverings of all the stages from all four palms
are white or nearly so. The older male specimens appear somewhat
more yellow than the fermudes, prolably beenuse of the denser seere-
tions. In size there is some slight variation among the specimens of
each stage, but none distinetive for those from any particular palm.

In molting, the ventral skin of the first instur splits erosswise just
caudad of the antennae and along the lateral margin of the bady and,
with all its remaining parts, rolis back onto the pygkdinm. This snne
phencmenen tukes place in the second-stage female, except that
usually the split is somewhat miore mesnl alf aroand, leaving pro-
portionately less tissue to vol back.,  Apparently the enfive exuviae
of the second, third, and fourth waie instars are pushed back to the
posterior region and left in a crmmpled niass.
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THE HEAD SKELETON AND ASSOCIATED PARTS

Detailed accounts of the head skeleton and associated parts ave
given by Betlese (4, v §). List (7), and Mark (). these being in all
probability the most exhaustive treatises on the subject extant.  List
and Mark, particulatly the latter, make specilic mention of the
points where their observations led theny to differ with the literature
of their times. Both give good bibliographies,

The struetures included in the sclerotic head framework (figs. 8, 9,
13, and 14) of the Coccidac have been called colleetively the © Horri-
araten ” by Mark. This scems rather a fanciful term.  List’s term
“ Schlundgeriist ” is not adequate, for this Tramework is composed
also of cortain pieces intimately assoeinted with the mandibles and
maxillne. Berlese has ealled these structures the *rostro ¥, which
seems entirely unsuitable, since ® rostrim ” is a cornmon word for the
labium of the Hemiptera. .\ particular word to designate the parts
would be desirable, Tor lack of one, the general term * head skele-
ton ® will he used here. The associnted parts wre chiefly the coiled
mouth parts, with covering membranes, and the rostrum.  They are
so closely linked with the head skeleton that all can be most con-
veniently discussed in one general section. Tt may be mentioned
here that an entire new set of all these parts is produced for each
instar, Marle (9) describes in detail the shape of the head skeleton
of Aspidiotus nerst Bouehd and its constituent parts, and this descrip-
tion he indicates as essentially covering the eases of alliod genera.
Berlese’s descriptions of the head skelefon in n number of species of
the diaspidines are in general accord with that of Mark. ‘The head
skcleton of Parlatoric blanchardi is. us might be expected, for the
most part essentially in agreement with these two accounts.

To designate some of the heundaries of the head skeleton, the
following unpublished terms of the late A. D. MaeGillivray ave used :
“ Inferarea ™, * superaren ', % infereosta 7, * supercosta ?, and  inter-
arce.” The first four ave modifications of Mark’s terms “ arcus in-
ferior ¥, “arcus superior ”, * costa inferior ”, and “costa superior 7,
vespectively.  “Interaren ™ takes the place of the *columelin” of
Mavle. beeanuse the structure it represents is in the forny more of an arve
than of a column, und ® inter” indientes its position,

ADULT FEMALE, CR TYPE

In the following paragraphs the head skeleton of the adult female
is used us o type (fgs. 8 and 9). The ventral surfuce (ws) 1s broadest
cephalad, appearing dome-shaped. It narrows slightly laterally in a
caudal direction to more than half its length, then bends rather
sharply caudad to a distinet point. A broadly curving ridge gﬁg.
9, ¢, vr) of this surface is directed toward this point.  “Ihis surface
is covered hy the membranous tissue churacteristic of the entive body.
As far as can be observed, no park of the head skeleton projects above
the meneral surface, although the latter uppears roundly raised,
partieniarly caudad, where it dips inward. The ventral surfuce is
the only one in contact with the external body wall.

Cephalad the veutral surface of the head skeleton is bounded bfr
the comparatively narrow inferarca {figs. 8 and 9, 2, ine), which
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joins laterally the ventromesal margins of the pair of vaulted,
curving bars, the interarcue (figs. 8 and 9, B, ifa), which extend at
right angles from the former into the Inmen of the body. Along
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Fisuig B—Adult femnte, head skeleton and g.);ﬁrtrum (venirnl surfnce ut left of observer).
s a.

the ventrolateral margins of the interarcae, and continuing the
dome-shaped cephalic border of the ventral surfree, the infercostae
(figs. 8 and 9, 2, B, ine) begin us comparatively broad bands,
About midway of their lengths they narrow noticeably, and bend
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from a ecaudolateral direction to a caudomesal one, to shout the
median point of the head skeleton. Here the laterial marging con-
nect with some membrancus tissue, the ventral membrancus area
{figs. 8 and 9, 4, vma), which merges into the moderately sclerotic
band {fig. 9, B, Ib) covering the caudal haltf of the entire lateral
surface of the skeleton. The infercostze are considered as continu-
ing to a suture (fig. 8, ¢/s). From here o narrow band {¢b) extends
in o eurving candal direction to the meson,

mnd
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rFigora D—Adelt femnie: A, Tolermedinte dorsad aspect of head skelofon, X T00: B,
Isbernd aspect of DBend skeloton asd rostram, X O6H0; €, artieulafion of head skele-
ton and rostruas {vetitral soefuce nb el of observer), x 28040,

The suture beginning at the caudal end of the infercostae and
extending across the ventral surface is prominent, and may in this
region separate the labrum from the clypeus. Berlese considers the
veniral sarface of the head skeleton to be a union of these sclerites.
It this is so, this suture is in all probability the clypeolnbral suture.
It is frequently of irregular curvature. In the fligure the long dash
lines simply indicate its position, sinee the surface tissue is repre-
sented as removed,

Projecting caudad from the ventral ends of the interarea, and
flush with the membranous tissue of the body, is a2 puir of spinelike
processes, the venfral processes {figs. 8 and 8, B, wp). These pro-
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jections peint toward very faintly sclerotic uveas near the central
part of the ventral suriface of the skeleton, the process areas
(fig. 8, pa).

The interarcae extend dorsad from their union with the inferarcae
and infercostae, and join the superarca {figs. 8 and 8, B, sua) and
the supercostae {figs. 8 and 9, B, su¢) at a common point. The
superarca limits the cepbalic margin of the dovsal surface of the
skeleton. It is a slender bar, at first slightly arched, then dipping
caudad to the meson. The supercostae are broader bars and limit
the lateral margins of the cephalic half of the dorsal surface. At
their candal ends they cxpand and merge info the broad dorsal
bands {fige. 8 and 9, 4, B, dba), which limit the remaining part of
the cephuloiateral margin of the dorsal surface. Along the cephalo-
lateral margin of cach supercosta ocears a prominent projection, the
daorsal process {(figs. 8 and §, B2, dp).

The dorsal bands are brondest cephalad, they narrow perceptibly
caudad, and are indistinguishably fosed on the meson. They might,
in fact, be considered as o single band across the candal part of the
dorsal surface. Their cephalomesal murging usually have one or
more slight prominences (fig. 8, pdd). The caundomesnl marging are
considerably invaginated to form the caudsal boundary of the open-
ing for the mouth parts {fes. 8 and 9, 4, der).

The ventral, lateral, and dorsal bands form a single piece, and
apparently serve as a unit in holding the caudal half of the skeleton
rigid. The burs apparently serve a similar function in holding the
cephalic half of the skeleton rigid, Where the various bars and
bands join one another the fusion is practically indistinguishable,
the separation of the parts being based on form and position.

Attached to the cephaloiateral margin of each ventral membranous
area is a slender bar, the mandibular brace (figs. 8 and 9, 4, mnbd),
which curves cephalomesad around a prominent strongly sclerotic
tube, the mandibular sheath (figs. 8 and 8, 4, B, ¢, mns), and
flares stightly where it is rigidly joined to the dorsal surface of the
sheath. The conneetions take place a short distance from the cephalie
open end of the sheath. The sheath curves gently candomesad and
ends probably a little cephalad of the candal peint of the ventral
surface. Beeause of the crowding of structures in this region, the
exact loeation could not be determined. The cephalie sclevotic por-
tion of the shezth is nearly cylindrical, and is slightly smaller caudad.
The heavy sclorotization ends rather abruptly, at sbout half way
caudad, the remmining portion being very delicate and easily
averlooked,

Attached to the cepbaloluteral margin of each dorsal band is 2
glender bav, the muzadlary brace (figs. 8 and 9, B, med}, This bar
curves cephalomesad and connects with the cephalic end of a long,
trinngalar projection, the maxillary process {fig. 8, mpr), which is
fused to a prominent strongly sclerotic tabe, the maxillary sheath
(figs 8 and 9. 4, B, mws). This structure curves gently candomesad,
and ends dorsad of, und in the sane general vieinity as, the mandibu-
lar sheath. The cephalic opening of the maxillary sheath is oval,
rather than round like that of the mandibular sheath, and the
selerotization extends farther eaudad; i6s end 15 less noticeable, The
maxillary sheath, however, is somewhat smaller in diameter in this
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region. The caudal half is delicate, its limits being difficult to
distinguish becuuse of the proximity of surrounding structures.

In all the Jiferature that the writer has seen, the sheaths are np-
parently mistaken for the bases of the mandibles and maxillae, but
the latter can Le seen either partly or entirely within the sheaths;
and niso, during ecdysis, the new mandibles and maxillae can be
casily observed entering the new sheaths while the old head skeleton
and all its associnted parts are in process of being discarded.

The mouth bristles, or stylets, come together to furm a sucking
tube. This tube has frequently been called the “ proboscis ** by Amer-
ican writers, but as this term has been used to include a lesser number
of purts in the case of other insects, or other parts than those forming
the tube among the Coccidue, it is not a distinctive expression,
“Bristle” has also been commonly used, but this is even less satis-
factory, since it calls to mind a short, stiff, blunt structure, such as a.
seta or spine, just the opposite of its meaning here. List employs
“Borstenbundel ”, which, although implying more than merely
“bristle”, is open to the same objections. Marl’s term  Schnabel * s
not precise, for it might be thought to refer to the rostrum. Further-
more, “snout” or “Beak? is used commonly to designate the pro-

longation of a beetle’s head, including structures entirely different
from the ones referred to among the scale insects. “Stylet” ov
“stylets™ is not satisfactory, for this term has been definitely applied
to the genitul armature of the male coecid, s well as to other struc-
tures of the insect body. MacGilliviay uses “ rostralis.”  Although
one cannot be sure through analysis exaetly what the word means, 1t

can be seen that a structure associated witl, the rostrum is implied.
Since the word is distinctive in that it designates nothing else, just
as “rostrunm” is coming to mean, among sucking insects, solely the
Tabinm, formed to hold the tube, the writer has adepted it heve.

Mark (9) quotes Mecznikov (/) as stating that the mandibles and
muxillae appear early in the embryo, only to fuse later with other
parts of the head, and that the bristles forming the sucking tube ave
entirely new structures, scerefed from flasklike cells on each side of
the head. Murk does not refote this statement; neither does List.
The writer believes that much more evidence will have to be sub-
mitted to disprove the homology of these parts with the mandibles
and maxillae.

A mundible (mn) and a maxilla (me) develop in a single cail
(fig. 10, .4) on each side of the head, each one making about nine
loops. Iach is entirely separate from the other, and in specitens
cleared in potash the loops frequently show considerable irregularity
in size and position.

The mandibles and maxillae can readily be distinguished from one
another by differences in their bases. The mandibular base is some-
what greater in diameter than the maxillury base, but has thinner
walls. The walls, furthermore, are smooth, and the end is even
in confour, whereas the maxillary base has ridges in its walls and
the end 1s greatly depressed on one side and has a prominent spine-
like projection in the depression. Except for the hases, no differences
in size or form were detected between the mandibles and maxillae.
Their bases are much swollen as compared with the remaining parts,
but the mandibles and 1naxillac rapidly taper down from theiv bases
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to slender threads, even in thickness to their tips, which are reduced
to extremely fine points, with no teeth or other irregularities dis-
cernible. The basal ends of the mandibles and maxillae are observed
to be hollow, and this condition prevails in any cross section of the
nandibles and maxillae, except that their tips appeuar to be closed.

In developing, the tips are formed first, and are 1 the same position
up to the time of molting {fig. 10. A}, that is, just outside the
cephalic ends of the sheaths. The remaining parts ave laid down
successively toward the Dases. In mousted material the developing
mandibles and maxillae are twisted, a condition {fig. 10, B) brought
about, perhaps, by the comparatively flat condition in which they
seem to be at first, The ribbonlike parts ure coniposed of threo

Figene 1h—-Adult fepale: A, Coiled mondibie asd maxblle, 3 5003 #, paeb of develop-
Tog wexittn, 5 207 oY lase of developlag maxiiln, 0 SHL

hollow tubules (fig. 10, €}, which gradually become 4 single hollow
tube toward the bases, the maxillae taking the Jongest time to do so.

Fused nearly at right angles to the cephalic ends of the sheaths,
and surrounding closely in the coils each mandible and maxilla, are
very delicate membranes, the mandibular and the maxillary pockets
(fig. 10, A, mnp, mep). within which the mandibles and maxillac
develop. These pockets are most distinet around the tips of the
mandibles and muaxillae, and fade out toward the bases, where they
appear to end blindly. No secreting cells at the basal ends were
discerned. even in slightly cleared specimens. The pockets are
considered to De invaginated confinuations of the sheaths, the differ-
ences between the two being merely that of position and degree of
sclerotization. A combination of sheuth and pocket appears to ba
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produced in order to give the tremendously long mandible or maxilla
sufficient room in which to develop. The sheath seetns to serve the
secondnry function of supporting the base of the mouth part after
it hag slipped into the sheath. In the figure only pards of the pockets,
those at each end, are shown in order to avoid too many confusing
lines within the coils proper.

The mechanics involved in the forcing of the mandibles and
maxillae out of the pockets and into the sheaths is not known,
though & study of the musculature would probably elarify the matter,
Perhaps the coils are umder considerable tention. This movement
hegins simultancously us the new sheaths are molted from the
old ones, the tips of the mandibles and muxillae penetrating the new
sheaths as fust as the sheaths are free of the old enes. During the
provess the poeket tissue becomes piled ap at the mouths of the
sheaths, and as most of 1t is much smatler in diamcter than the bases
of the mandibles and maxillae, they probably rupture i, as a
rule, when they enier the sheaths.  'Phis probability, together with
the fact that the pockets are forced Into numercus puckers, which
undoubtedly strain the tissues severely, explaing why most specimens
show but distorted fragments of the poclels, or none at all, about
the cephalic openings inlo the sheaths. Occasionally the pockets of
a specimen stand the strain exceptionally woell; such pockets are
shown in figure K. The ontrance of the mandibles and maxiliae
inte the sheaths appears to be facilitated by the construction of
neighboring parls, Ay previeusly mentioned. the mandibulur brace
is fastened rigidly to the corresponding sheath, But at the cther
end it is attachod to n membrune, which probabiy allows 2 certain
freedom of movement through which (he sheath cann be bent back
and forth. The maxiliary brace, on the other hand, is not attached
at either end to any membrane, but the emd connecting with the
projection of the sheath is bent candad and narrowed ai this point,
and seems fo be separated from the projection of the sheath by 2
suture (fig. 8, sbp). This construction would appear to allow for a
sort of pumping aetion, the brace being the handle of the pump. A
floxibility of movement in the sheath could therefore be produced,
a desirable fealure inusmnch as the mandibles and maxillae are
nearly at right angles to the shenths before penetration.

The cone-shaped structure caudad of the head skeleton is the
labium, or rostrim (fizs. § and 9, B, »), as ib s particularly desig-
nated among the Hemiptera., It is one-segmented. very fleshy, and
deeply invaginated lengthwise on the mesen of the ventral surface
{lig. 11) in order to receive and hold the rostralis (fig. 9, B, ros).
The rostrum is broadly rounded aleng the cephalic margin of the
ventral surface. This margin, which is strongly sclevotic, is broken
near the meson, the ends curving cephalnd to form condyles (figs.
8 and 9, ¢, r¢). These articuinate agninsgt sin}ilm' condyles (hgs. 8
and 9, €, ske) issuing from the ventral surface membrane ot the
body, and in apposing positions along the mesal margin of the
surface membrane (fig. 9, B, cemr, camr). The cephalic membrane,
which is usually raised above the other body membrane, is attached
along the Iateral margins of the condyies, and articnlates against the
restrum at two moderate thickenings {figs. 8 and 9, B, ‘cert) of its
margin. The camdal membrane articulates against the rvostrum af
two prominent broad thickenings {fizs. 8 and 9, B, cart). DBecause
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it 3s aftached to the bady solely Ly membrane, the rostrum has con-
girbrrable freedom of movement in any direction.
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Piolree 11 —Second-stuge nxmph: A, Anleal and basal aspeels of rostrum 52, Interme-
géllff;:2slf),f1)‘.l.ls' between apleal  and basil. (Apieal aepect ot el of  observer.)
The floor of tne rosteal invagination is continuous with a mem-

brane ssuing from the head skeleton. This membrane probably

merges in part with the dorsal walls of the sheaths. Immediately
caudad of the rostral condyles it is deeply invaginated (fig. 8, mer),
to form the crumena (lg. 9, B, eru) of Mark, ” Caudad of the cru-
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mena this membrane zovers the mesal floor of two selerites, the first
and second rostral sclerites (figs. 8 and 9, B, Jrse, 2rse). The first
of these is much constricted near its center, and there appenr to be
two present, but since on the dorsal surface the constriction does not
reach the meson, Bevlese was probably right in considering this a
single piece. The second sclerite is nrched, simple in outline on the
ventral surface, but more complicated on the dorsal. Two ridges
extend along the length of the selervite, curving townrd the meson at
the caudal end. Pointing in neurly the same direction is u spinelike
thickening {fig.8. #7) which is altached to o globular hase (g, 8.
gb). Fhe selerite extends cuidolaternd of this hase to the muargin,
Lhe ridges aud thickenings evideatly heip to strengthen this part of
the rostrum wnd to hald the rostralis in place, On the venlra! surface
a similr purpese is cfleeted by the tall arehed portion of ihe sclerite
which lies over the rustralis, und the strong cancl point whieh
undoubtedly holds and guides the rostealis. Furthermare, the mem-
branous floor of the sclerites lies in a groove {lig. S, »s¢) o7 the scle-
rites, wlong which the rostralis slides.

At the caudal end of the rostrum are three pairs of setue, the large
rostral setae {fig. 8, /re), which arc eaxily observed. and the smadl
rostral setae (fhg. 8, srx), which are more diflicult to see, Dursad of
the setae are two delieate roundish prominences (g, 8, rpr. dpr). one
above the other. The upper. or ventral, one has a distinet but deli-
vate projection, which looks like a small zota but probably is not one.
These prominences ave juined on their mesal marging to the caudal
end of the membranous floor of the selerites.  Their positions at the
apex of the rosbrum indicate that they probably have sensory
Tunctions,

The tip of the rostralis, in issuing to the exterior, passes over the
crimena and along the membranons floor of the yestrum to project
slightly Trom the caudal end of the rostrum, undoubledly agninst
plant tissue.  The remaining part of the rosiralis is forced into the
crumena by the unwinding of the coils.

Because in a large number of newly molted individuals, perhaps
as many as a hundred, the rostralis, when not in the eoils, was aiways
Tound looped within the hody. nsually to its Lull extent, it is belioved
that the rostralis is always {orced into the crunena hefore it s
inserted into the plant. The frequeney with which individuals were
Tound in this condition leads te the conclusion that the rostralis
remains for an appreciable time within the erumena. Fhe mandibley
and maxillae were never found partiy unwound and partly within
the crumena,  Evidently as soon as the exuvi is roHed oud of the
way the coil unwinds rapidly.

The bases of the nundibles and maxillae usnally pass down no
further than the cephalie portions of their sheaths, although the
exact location varies. Semelimes, even in old specimens, oue or
more bases will partinlly protude from the cephatic ends. others may
he sunk low in the sheaths. This apparently means that the pacts
an funetion in vavigus positions.  Marle states that the tips of the
rostralis may enter the crumena. This hardly seems possible, con-
sidering their sharpness, and has never been noted by the writer. On
the contrary, in all the many specimens observed the 1ips hanve passed
directly into the rostrum while the coils were still unwound.
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Before the rostralis enters the erumeny, the latter is in the wrinkled
condition, and ¢ picall?f in the position, shown in figare 12, It is
readily observedy in all well-stuined specimens. After entrance of
the rostralis the erumena is stretched to six or seven times the length
of the body, and is looped within it in a manner which is decidedly
irregmlar, at least in prepared specimens.  Adfter the vostralis is with-
drawn from the cramena, the latter shrivels up uniil it is greatly
reduced in length (fig. 9, #). In this condition it is also readily
observed in well-stained specimens, though frequently it appears
badly distorted.

The shape and position of the rostral sclerites suggest that, when
the rostrajis is forced into the paln tissue, they slide back and
forth upon one another, beaving down
all the while on the rostralis, fivst on
ene side and then ou the other.  Since
the vostralis is apparently unwounnd
and within the dehicate crumenn be-
fore the palm tissue is penetented to
any extent, and much the greater part
of it is eventually inserted inte the
host plant, this view of the mechanies
of the rostral parts appears reasonable,

On the medion line of the skeleton,
in u plane between the mandibles and
the maxillae, 18 a swollen structure,
the pharynx (fgs. & and 9, B, ph).
Tts walls (figs. 8 and 9, 2, plwe) are
greatly thickened laterally, but ven-
{rodorsad they are comparatively thin,
Within the walls, on cach Jateral =ide,
58 usually observad a rather distinet
oval thickening {fig. 8, 7pw). Piercing
the thickened walls of the pharynx on
the median line, a small delicate tube,
the pharyngeal tnbe (fig. 9, B, piu),
extends to the point where the rostralis
is formed. Xmmediately candad of
the pharynx this tube is distinetly ex-
panded bulblike into the pharyngeal
lube chamber (ﬁg&: 8 and 1, }P)) }}h”-). Fravue  12,—trumenn,  before  en-
From its structire the pharynx ap- e, Ol s seondstuge
pears to be a powerful pump, and
unliloubtedly draws the nutritive substances throngh the pharyngeal
tube.

On the median line of the pharynx lies a sclerite, charncteristically
shield-shaped as viewed from the ventral surface. This is the
pharyngeal sclevite (figs. 8 and 9, 2, phs), which serves, nccording
to Mark, for the attnchment of museles, From the lateral aspect
{fig. 9, B) the pharyngeal tube extends cephalad, and appears to pasy
through the phavyngeal selevite and cephulad into a lavge, mem-
branous tube, the esophagus (fig. 9, 2, pe). The sclerite appears
to have a direct influence upon the operation of the tube. It is quite
different in upperrance lateradly and ventrally, on aceount of the
prolongation of ils base, whicl, Lowever, does not project beyond
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the surface of the pharynx. Berlese (7, v. 4, pp. J6-17, figs. 185,
J86) ligures the pharyngenl sclerite ax heing entirely outside the
pharyax in Aspidiotus limonii Sign. {apparently synonynous with
A, aerit mentioned above), and presumalily he believes thiy is the
case for related forms,

Immediately dorsnd of the pharynx, and c¢lose against the dorsal
surface of the skeleton, is n cuplike structure, the base of which is
rounded and thickened, the lower sides thickened and directed in-
ward, and the upper sides thin und divected outward. This struc-
ture is designated the salivavy pump (figs. 8 and 9. B, sap). Avising
from its center and directedd cophalad ix a rodiike projection eatled
the salivary plunger {fig. 9, B, epf), which expands gently, and vnds
in two prominences, a smudl ventral one and a fonger dorsal one.
Tach prominence is enpped by o snmdl tendon {fige 8 and 9, 8, 7 p4).
Nearly the entire lower half of the pump is filled by the base of the
plunger {(fig. 9, 12, bpi).

A delieate tube. the salivary duct (figs. 8 and 9, B, sad), issues
from the candodorsal point of the punip. extemds free of the skeleton
into the body cavity some distnnee cephalad. and bifurentes.  Each
branch is at first divected cephalolaterad, then bent rather sharply
in nocaudal direction, and in turn bifurcates in the region of the
rostrum,  Berlese gives the salivary duct as penetrating the walls
of the pump {(ghianda), bt to the prosent writer it appears to
enter the pump just cephalad of the margin of the dorsal band,
bend beneath the pump Tor o short distanee, and expand into a
bulblile chambor (hg. 9, B, sde). In this particnlar it resembles the
pharyngeal tube. Bevond this the salivary duct extends in o caudo-
ventral direetion toward the pharyngeal tube,  Bevlese states thas
i oends inon hoge elhanber, Nothing like this was diseernible to
the writer, but o narrow tube, saller and darker than the pharyn-
geal one, and deeply imbedded in tendonons tissue, appeared to be
present. As far s coukd be determined. this salivary-duct fube did
sol extend so far eaudad as the pharyngeal tube, il cndod befere
the rostralis was formed, indicating that the salivary tube probably
conneets directly with the pharyngead tubo.

Abont hatf way along cach ventral band there is joined to it a
curving, strongly sclerofic stracture.  Laterad this stracture tapers
to a point against the lateral hand. and nesad it expands against
the caudelateral side of » mandibular sheath, tapering against it
both cophalid and caudwd.  From its <hape and position it is thought
to be a tendon, and it is here designated ns the mandibular tendon
(figs. 8 and 9, 4, B, (', mat}. Desides covering the entire lateral
surface of a mandibular sheath, this tendon curves slightly and
covers in this region some of both dorsal and ventral surfaces of
the sheath. The parts of the tendon conneeting it with the ven-
tral and lateral bands apparently serve as braces. On the ventral
surface, mesad of the maxillary sheath of cach side, there is just
visible & projection that is considered to be a part of the maxillary
tendon (figs. 8 and 9, A, mar). This tendon covers some of the mesal
surface and much of the dorsul surfnce of the muxillary sheath; it
tapers caudomesad, coming to an end on the dorsal surface.

With the position of these tendens in mind, the mnnner in which
they operate on the parts concerned may be constdered.  The mandi-
bles arc apparently clasped, chielly laterally, und partly ventrally
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und dorsally, by the mandibular tendons, and forced mesad. On
the other hand, the maxillne appear to be clasped or imbedded in
the maxillary tendons mainly dorsally but partly mesally, and would
therefore be forced ventraily and late ':tlfy against the mandibles,
The mandibutar tendons are larger, and aiso much more extensive
laterally, than the maxillary tendons are mesally, As a resnit the
maxillae ave pressed against the mandibles diveetly beneath (dorsad),
while the maxilln and mandible of each side are being brought to-
gether on the meson by the more powerful mandibular tendons. Tn
this way the rostralis would be produced in the region of the cauclal
end of the head skeleton. The rostralis is square in cross section,
with apparently a single sucking tube in the center.  Unfortunately,
no ,t_roor'} cross sections of the rostralis were obtained: so the writer
hesitates to state this positively, though the cross sections he did have
appeared to have the parts in these positions, as would be expected
from the position and shape of the tendons. List (7), however,
states that for Orthezin calaphracta Shaw the maxillae are placed,
one dorsally and the other ventrally, in juxtaposition, o concavity in
the surface of cach producing a centeal tube, while & mandible is
placed on cach side, w concavity in each pressed against the median
line of the muxiilue, producing two secondury tubes, resulting in
three sucking tubes nltogether,

On the venteal surface, nwesad of o maxillary tendon, is another,
considerably larger, puinted strucinre, the pharyngeal tendon (figs.
8 and 9, 4, pte). This tendon covers the lower part of the pharynx
laterally and dorsally. and tapers sharply to an end on the dorsal
surface. The pharynx is cupped within this tendon, which on
contraction would apparently squeeze it Perhaps, however, this
tendon serves the groater purpose of holding the pharynx steady,
while the powerful walls of the pharynx do the conteacting during
the pumping operations. In either case the pharynx is considoered
to be the pump which draws ihe substances into the alimentary
track. The bulblike chamber of the pharyngeal tube seems to serve
as o vacuum chmnber.

Immediately dorsad of (he pharyngeal tendon, und just beneath
(eaudad of) the salivary pump, lies the thickest of all the tendons
of the head skeleton, the first salivary tendon {figs. § and 9, B, Zsut).
It is the only one which extends to the dorsal band. Ceprmlud this
tendoen expands slightly against the meson some distance below the
cephalic margin of the dersal band: eaudad it expands more appreci-
ably, with o small parl of it tapering oul against the salivary duct,
Laterally this tendon curves, and tapers sharply to a point at the
margin of the dorsal band. Caudad of the first salivary tendon
lies the second {figs. 8 and 9, B, 2sat), which tapers from the whole
caudnl margin of the former to the candal invagination of the
dorsal band.  This second salivary fendon also covers lke n sheet
the whole dorsal surface of the lower part of the maxillary tendons,
The mandibular tendon extends far enough aronnd dorsad to expand
against the ventrolateral surface of the second salivary tendon.
The salivary plunger apparently works up and down, the pump
being the Tramework which holds the plunger steady. The tendons
of the plunger probably instigate its up-znd-down moevement. The
strong first salivary tendon supports the pump and holds it in
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place, as well ag the part of the salivary tube penetrating it. The
bulblike chamber of the tube probably serves as & vacuum chamber,
being similar in function to that of the pharyngeal tube. The second
salivary tendon guides the remainder of ‘the eaudal part of the
tube, and probably alse supports the dorsal surface of the mandibular
and maxillary tendons, and helps to bind together in this region the
tree ends of the tendons.

YARIATIONS FROM TYPE IN OTHER STAGES

The head sleeleton aml associated parts of the first and second
instars are essentially Iike those of the adult female, although smaller.
To indicate to better advantage most of the parts of the lead
skeleton aned rostrim, certain pmrts are featured in cach of figures
1, 8,4 5, nd 6. In the frst instar the ventral processes and process
areas appear to be missing, wherras in the second instar of both sexes
they ave pronsinent. The superarea, inferaren, and interavea are
membranous in the first jnstar, and somewhatl less so in the second,
especially  the inferaren, which ap-
proaches the sclerotic condition. No
sex differences were found in the head
skeleton and associnted parts of these
two stages,

Figure 13 shows the condition of
the hend skelotal strietures in an carly
embryo. Tt may give some indication
of the formation of these parts in older
stuges, about which it 1s diflicult to
gain mTormalion owing to the intimate
presence ol the old. strongly sclerotic
prrts. Most of the parts can be recog-
nized.  The interaren aml the Iateral
Ficenn 15 Developing head sked- and dorsal bands arve pot distinguish-

et o el surface b, but the ventral band appears as a

single curved line, like the bars, just
ns it resembles these in form in the older stages. The mandibular
nnd maxillary sheaths and the pharynx are distinctly invaginated,
cach opening into a common chamber. The membranes of the maun-
dibilar sheath ean be seen almest to the point of invagination, A
mandible and a maxilla are distinet within {he sheaths as simple
curving lines. At the bottom of & deep invaginution (inm) a twisted
line 1s observed to arise and connect both sheaths, civeling around the
maxillary one.  Considering that one line connects bath sheuths, it is
thought to be a combination of the mandibular and maxillary braces.
These appear to begin there as a single invagination. A throry of
their lnter development is that the two braces split in the divection
of the invagination, which becomes filled with fissue by the two
braces stretehing mway from carh other, peoducing the cephalic part
of the lateral band. The phurnygeal tube is distinet, leading irectly
into the pharyngeal sclerite. The comparatively wide mouth of the
invagination on each side of the tube is apparently Glled later with
the pharyageal wall tissoe. The maxillaey aud plarvngenl tendons
were distinet, but the mandibular tendon was not distinguishable;

]
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neither were the tendons associated with the salivary apparatus,
thongh both sulivary pump and duct were plainly discernible.

The head skeleton of the third-stage male is distinet, and also the
outline of the rostrum, though there is no visible connection between
the two. The bars and the Dands are all present, though in o mem-
branous condition. and can be readily recognized (fig. 14, A).
The sheaths, braces, mandibuwiar and maxillary pockets, crumena,
mandibles, und maxillae could not be distingnished. The pharynx,
however, apparently .persists. It is membranous, except for the
pharyngeal sclerite, but is distinet.  The salivary duet is also appar-
ently distinet, and seems to be divided into two tubes as far as
its point of invagination. Qunly one tube was distinguishable in soine
specitnens. The salivary pump is extremely vestigial, but the fnint
outline of its lower sides can he made out.  The rostram is recognized

Finoar MH—Ilend skeieten pnd vostrum: 1, ‘Fhird-stnse mnie; 0, fourtb-stnge mals,
(Venlend surfaer ot feft of olbsorver,) - S0,

by its {ypical shape, position, and constant presence. T ix an undif-
ferentinted membrane,

The head skeleton of the fourth instar (fig. 14, B) can also be
distinguished, but it is nol se noticenlle as that of the third instar on
account of its smaller size aud the smaller nuntber of parts in the
Tramoework, which is composed of more delicate memibrane. All
parts absent in the third-stage male are absent in this stage, and, in
addition, the snperarcae, the infernveae, the supercostae, and the
salivary puinp: also, the Jateral and dorsal bands are not complete,
the farmer being abmost Iacking. The remaining corresponding
parts, including the rostrum, are almost, i not quite, us noticeable as
they ave in the third-stage male,

The pharyngeal tube is apparently present in the adolt male. No
other parts of the head skelelon or any associated with the head
skeleton could be definitely distinguished in this instar,
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Measurements, in microns, of typical head skeletons of the various
instars were: First, length 66, wilth 463 second female, length 110,
width 833 adult fenale, Jength 130, width 1105 third male, length 77,
width 64; fourth male, length 46, width 40,

SUMMARY

The Parlatoria <ate seale (Parlatoria blanchardi Targioni
Tozzetti), probably the most serious inscet enemy of the date palm,
has & female and § male instars. A detailed account is given of all
the distinguishable structures of the external amatomy and the
endoskeleton of the head and associnted parts for all instars of both
sexes. For every instar except the third and fonrth male instars,
four or more specimens from each of the four known host palms were
examined thoronghly. The number of individuals studied com-
pletely ranged from 7 to 32, All structural details proved substan-
tially the same regardless of host. It was possible, therefore, to
eronp the specimens of cach instar for discussion.

A varintion in size, position, and occurrence of structures and
aroups of structures is charncteristic, and is Trequently noted specif-
ically.  Where subject to satisfactory measurement, the nvernge and
range of variation are recorded, the number of eases used for each
determination ranging from 7 to 2,378, _

Sex ean apparently be determined in the ficst stage. In the
speeimens studied {28 males and 24 fermales) the outer surface of
the tibia of all six legs of the male possessed a prominent spine.
This was Ineking in fwo thirds of the fenales examined and in {he
remaining third never occurred on more than twe of the legs,

The segmentation of the body is indicated for all instars. It is
based not only on siutures, where these are present, but al=o on the
number nnd position of the setae, pores, plates, and lobes.  The
Tiead g not clearly differentiated exeept in the adult male.  On the
venter the mesothorax and metathorax nre each divided inito two
sogments or soctions, the anterior section of the mesothorax being
fused with the prothorax, and the fivst abdominal segent is appar-
ently missing; on the dorsim neither the mesothorax (except in the
adult male) nor the metathorax is apparently divided and the first
abdominal ‘segment is normally developed. The ninth abdominal
segment is much reduced on both surfaces in the fiest and second in-
stars and in the adult female, Tn the thivd male instar it is moder-
ately reduced on the dorsum and oceurs as an elongated inviginated
projection on the venter. In the two later male instars it is well
developed ns u pointed caudul projoction.

The structure and distribution of pores and setae follow a rather
definite pattern through the various instars. A separation of them
into certain groups is possible.  In gencral, pores vary in all respects
more appreciably thin do sctae.

The pores are limited to two fundamental types: (1) An invagi-
nated type, possessing ane externnl opening and within the body o
single membranons tube capped by two hars, from the center ot
which issues u delieate club-shaped tube, and (2) a disk type. The
invaginated type can be divided into two kinds, one varying in size
and opening on the surfuce, and the other smull und opening at the
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peak of a raised area. The invaginated pores with surface openings
occur more trequently along the margin and submargin of the tho-
rax and abdomen, but may be present elsuwhere, in the first, the two
second, and the adult fomale nstars; the raised kind is linited to
the margin and submnrgin of the second instars and the adult female.
The disk type of pore 1s limited to the second instrrs and the adult
female. In the former it is present only in the region immediately
cephalad of the mesothoracic spirncles, but in the adult female in
this region and also around the genital opening. The three later
male instars possess no pores of cither type.

From stage to stage there is a general incresse in the number of
pores along the margin and submargin of the therax and abdomen,
and also toward the mesal region of Loth abdominal surfaces in the
adult female. In these regions the increase in number of pores is
distinetly greater in the second-stage male than it is in the female
of this stage.

In genernl, in the fomale instars the setae progressively increase
in number on the ventromesul region of the thorax and abdomen,
and along the submargin of the thorax, Including both sides of the
body, as compared with the sccond-stage female, the male of this
stnge possesses 4 to 8 more setie on each surface of the head and near
the mesodorsnl region of the thorax and abdomen, us well as an extra
pair on the venteal mavgin of the eighth abdominal segment. Else-
where the setae are essentially alike in both sexes. In the 8 later male
instars the number of setae progressively incereases on the head but
remaing approximately the same elsewhere. These 8 instars have no
setae on the ventral margin and submargin of the first 3, and usually
the next 2, abdominal segments.

Beeause of vuriability in the occurrence, size, und form of the
lobes and plates, and in the oceurrence and position of the pores, on
the pygidium, this region of the hody shonlil be used dingnostically
with caution.  The labes and plates e indifferent degrees of perma-
nence along the cephalic margin of the pygidium, and leave little
doubt of their origin as simply modificd bulgings in the surface
tissne,

In the first instar o prominent pair of lobes, which are usually
considered by covcidologists to be the first pair, are determined as
the second, with the first pair probably absent; but in the second
stage and in the adult female, the preminent pair farthest caudad
are determined as the first ones.

The eye is apparvently present in all instars exeept the third and
fourth male ones andd possibly the adult female.  In the adult female
a structure that at first resembles an eye in econtonr and general
location may bear no relalion to an eye, but this wmatter it still
unsetbled,  The adult male has two pairs of well-developed eyes.

The legs persist in all inslars except the adult female. In the
first Instar they are of the usual inseet type except for o fusion of
the tibia and tarsus. Those in the second-stage male are decidedly
vestigial, varying in development from being almost lacking to
plainly discernible, with evidenees of segmentstion. In the secand-
stage female they ure in general more vestigial than they are ju the
muie of this stage. 'Those in the three later male instars show in-
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creasing development and sharper segmentation, being fully devel-
oped in the adult male, with tibia and tarsus plainly separated.

The wings may or may not be present in the three later male
instars. In the adult male the wings and the halteres are frequently
in various degrees of degencration down to complete absence. T'he
thoracic wing framework is always present and well developed in
the adult male, but is wholly lacking in the two preceding instars.
Tts segmentation and thie structure of the articulating parts of the
wing agree in general with those found in other inseets.

An undetermined strocture laterad of each metathoracic leg in the
first instar may be a vestige of the spiracle of the first abdominal
segment.

The endoskeleton of the head 1s composed of a number of selerotic
bars and bands joined together into & boxlike framework without
marled divisions, and of other picees concerned in the operation of
the month stylets, pharynx, and salivary duct. It is a rather
complex nssembly of more than 50 different single and paired
stroctures.  These party ure all figured and discussel. The endo-
skeleton is essentially the same in all instars, except the three later
male ones, in which it becomes increasingly vestigial, though parts
of it ave plainly evident in the third and fourth instars. Only the
oxternnl opening to the alimentavy teact amd a small section of the
Lube can be distinguished in the adualt male.

The rostrum is one-segmented and persists in distinet form in all
instars except the adult mule, in which it is apparently lacking,
The rostrum possesses characteristic selerites and setae, and is egsen-
tially the same in all instars except the third and fourth male ones,
in which it is wholly membranous with no differentiated tissue.

The vostralis, or mouth stylets, oceurs only in the first, the two
second, and the adnlt female instars. It develops anew for each
instar 1 eoils within delicate pouches or pockets on cach side of the
head skeleton.  DBefore issuing from the body it unwinds and moves
into u delicate pouch within the body cavity. It has an average
length more than two but not three times that of the body in the
newly hatched fivst instar, and six times or more that of the body in
newly molted individunls of the other instars,
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