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A REMARKABLE NEW GENUS AND SPECIES
OF FULGOROIDEA (HOMOPTERA) REPRESENTING
A NEW FAMILY.

By W. E. CHixa and R. G. FExyan.

Tie material on which the present paper is based was forwarded for
identification by the Commonwealth Institute of Entomology and the
writers are \'er\" grateful to the Director, Dr. W. J. Hall, and to the
Assistant Director. Dr. T. H. (. Tavlor for the opportunity of studying
this very interesting specws

Before (hscusbmg its svstematic position and biology, we formally
deseribe it as follows — ' -

- ~ - HYPOCHTHONELLA, gen. nov.

Subterranean nrggot-like fulgoroidea with ocelli absent and compound
eyes obsolescent : tegmina reduced to mere pads extending only slightly
onto base of abdomen.

Head elongate, evenly rounded at apex and covered with short erect
pubescence : vertex as ]onv as wide at base, broadly rounding into frons”
at apex : genw feebly delimited by obsolescent lateral ridges of frons and
vertex, slwhtly concave in front of the compound eye which is unpig-
mented and represented only by a circular prominence, weakly facetted
anteriorly, -but medially smooth without facets and with a few short
bristle-like hairs : antennwx  situated slightly caudoventrad of eve-
prominence, first and second segments subequal in length-each Wldened
from base to apex and about twice as long as wide at apex, second joint
distally wider than first and rounded at apex : third joint distinet, ovoid,
one-third as long as second joint, bearing a minutely quasi- ]omted arista
at apex : all antennal joints beset with sparse bristle-like hairs, and apex of
second with minute placoid sensillee ; frons convex and rounded basally,
flattened and pubescent between antennae and slightly concave before
. fronto-clypeal suture : clypeus elongate, smooth, devoid of lateral carinz,
extending to mesocox:v, laterally moderately complessed so that lorw
are oblique.in anterior view : rostrum long, extending beyond middle of
abdomen, four-segmented with the two basal very short, ill-defined and
not reaching to apex of labrum, apical segment about half as long as sub-
apical, bluntly rounded at tip

Pronotum slightly longer in middle line than head, anteriorly produced
hetween eye-prominences to level of their anterior margin : anterior
margin strongly convex. lateral margins straight, posterior margin
roundly excavate before anterior border of mesonotum. disc convex in
middle with two almost obsolete broadly rounded lateral carinz which
diverge from apex to base. an elongate depl ession between each ridge and
lateral margin of pronotum : the short, erect pubescence concentrated
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along middle line and Iateral ridges and at humeral angles.  Mesonotum
broader than long, smooth, devoid of earina and with a trace of & median
longitudinal furrow nargined by short, erect pubescence ; the scutellum
demarcated by a shallow transverse impression, tegulee present, not large.

Texmina about as long as broad, extending to apex of first nb(l(‘)minal
tergite : apieal margin broadly rounded, costal margin dilated Beyond
tatcral margin of thorax and convexly rounded, fairly evenly covered with
short, ereet bristles and with a fringe of longer hairs along costal margine
venation obsolete but claval suture indicated by g]'a,brous line ; NS¢ andt
distal branches of M faintly visible.  Wings rather smaller than tegmina,
fan-like, fringed with setwx, venation not evident.

Legs not specialized, of normal relative length, pubescent, tibix
cvlindrical, without spines ; post-trochanters short, rocking.in a mesad-
Tateral plane : post-tibice with four or five short spines at apex, basal
joint of metatarsus with four spines and about equal in length to third
j()ilﬂ - second joint short, devoid of spines; tarsal ungues rather slender
and clongate, with arolia delicate, small, and devoid of supporting
selerites.

Abdomen cylindrical, elongate, tapering to genital segment, each
tergite with & narrow band of short, erect bristles ; posterior marging of
sixth, seventh and ecighth tergites respectively with rows of four, five
and four, small rounded or lenticular wax glands at each side. |

Pygofer short, in lateral view about half as long as high, devoid of
medioventral process ; adeagus comprising a broadly tubular phallus with
distal appendages, ensheathed in a tubular phallobase ; genital styles
Lurve, broad and spatulate at base, narrowed and hook-like distally.

Anal sezment of female moderately short, broadly rounded. Pregenital’
sternite short, broadly excavate posteriorly. Ovipositor with ' first
valvula stout, triangular, bearing a few teeth distally ; second valvulw
small, acute : third valvule subquadrate, apical margin armed with a few
ghort incurved spines.  Subvaginal plate broad, short, feebly sclerotized :
hursa copulatrix devoid of sclerites ; vagina with delicate, unpigmented
but distinet sclerotic support below. .

Type-species, Hypochthonella caeca, sp. n. .

Hypochthonella caeca, sp.n. (Figs. 1,a,b;2, a-q.)

Male.-—-Length, 9-2mm.  Female.—Length, 10-7 mm.

Greatest width of vertex, in doral view, about 1-3 times length in middle
Jine.  Anal segment of male subquadrate, about as broad as long, in
dorsal view expanding distad, lateroapical angles broadly rounded, apical
margin weakly coneave.  Pygofer with laterodorsal angles rather shallowly
rounded.  Aldeagus bilaterally  symmetrical, shallowly U-shaped, as-
cending distally, dorsoventrally compressed throughout, apically termin-
ating in a pair of moderately long, porrect finger-like processes, blunt at
tip ; a second pair of finger-like processes, short, directed ventrad then
reeurved cephalad, emerging from a cleft at base of foregoing processes.

[
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White or sordid white : sclerotized parts of body feebly suffused
stramineons ; pubescence light brown ; male genitalia light testaceous or
stramineous ; first valvulw of female more or less eastancous.

Ten males and 19 females and 53 nymphs taken at the roots of tobacco,
Brechin Farm, Salisbury, Southern Rhodesia, by Dr. (1. H, Bunzli (Mar. 21,
1951).  Thanymphs closely resemble the adults, but are devoid of mature
gcnitulia and wings, while the carly instarts have only two-jointed post-

arsi. The post-trochanters, unlike those of the adult stage, are furnished

with a series of parallel sclerotized ridges.
i

Fig. 1,

H ypochthonelle cacea, gen. et sp. n. Male

() dorsal view: (b) Juteral view with legs und pubescence omitted.,

Afurther female is in the collection of the British Museum, gunmed on g
card along with two workers bl the ant Doryles (Typhlopone) Julvus
k=
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rhodesiae Forel, which are labelled = t‘?nding”fulgo;-ids on roots of maize,
Marandetlas, S, Rhodesia, R J:u:.k, I}I..‘).I!HQ . \7‘\ orkers of the same ant
were taken along with the nmh-rl:fl 'I'(n?l Brechin l‘zu"lln. .

Dr. Bunzhi reports that this fulgorid was also foun(l‘wll)h alnti (nlulv
Dorylusy on the roots of groundnut 1)'Iimts‘ z%t ,Hm'Atley, S. lxho(h'mu_, IT.\I 1
Mr. . Clement on the 2nd May, ]Ulh.‘ ']hl.s species has been (:(311hh((
with nymphal Membracidae. A tube of specimens t-:tk(t:l l).y I\.h'.‘-( II('nu'lnt‘: ’ R
on roots of potato with I)m'y/_’u.s» on the same day in 1916 prove 71() 'f ]
membracid nymphs.  The fulgorids on groundnut were, ln()\\tfvex,

The diffcrences which separate Hypochthonelln from
and Nogodinidae include all the foregoing,” while the fo
cannot be matched in cither family.

‘ \

Acanaloniidac
nale genitalia,

Rig. 2,

1}
H.']f](][iia.g(snu,s does not l.)(-lu!lg to any uxi._ﬂt‘in;(:'faunily‘uf‘ .I“lulg;;]lnid‘ela
u(:(:(n'(lingtotlw characterization used by Muir (1930, p- 464)or by Fennah
( { i l
Hl"lf}‘l’(,* 1:.1:11101)‘.11‘(5 of the male genitalia sho'ws zLﬁ'm.ity \.\./itll that f(nn}d n .
[ssidas, Acanadoniidae, Nogodinidae, Flatidae, .Rm.';mnd{u-,, lfn])h()p.ld_;w,.
Survhrachyidae and (,lexlgitlfl(f; the fema_lc g(;llltilllil recall _\\'ll'l’lvstrl_l{(llff_' .
tidchty those of cm'lmn. Hfmd genera (l{z(:u./z,/.um,,‘ Epoi menis, / ”/-(]”"([(ﬁ‘){
but a similar strueture is found in some Issidae (Togoda, Teinga), while it
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is approached in Lophopidae (Symplana, Hesticus) and Gengidae (Gengis), Ll\/
5 N

\
N
Ny

where the main difference lies in the structure :1.11(.1 f'unction. of t.he.t‘hird .
vidvulae,  The unarmed short second post.-fjarsal joint ostensibly indicates
an adfinity with the 1'i(:a1ni(_)i<| croup of f;um.hes. o . .
Hypochthonella differs from all Issidae in s.ha‘p(e of hen(.l,. Svll]‘.)l(‘b‘\l(‘;lT ()A ~
(‘ill'il\l:l‘, shape of antennie, rw}lu(:wl eyes, refative ‘Icngth of “"\“”““f,’ \lll[)( RES.
of pronotum, relative size .Ut mesonotum and of tegulfu,. srhu‘p‘u of t,;‘)l.(l,
number of teeth on ])()striil)la and basal two 111etaxmr§al ]‘()u%ts,mg(l m (.”;“ B //) “ )
of pretarsus: within ls.\'ulmf the :shape of the gemlaha‘ is l‘m)b:t}) _‘cl]()?e .)l’ ete {\\\/ | oy
approached by Toinga and its allies, und‘ t.hc r'uunber' f’f post-ti ;u lll}: . //
hasal metatarsal spines l.)_y leg: of Caliscelinae. The resemblances, \
however, go no further iIV] either of these groups. . e \\ /
The gross structure of the head and thorax, _excludmg the appcn(la%:.t 5 . |
matches in very reasonable (legl;cc that of Flatoides, the re's‘em blance .)(lm.g; ‘ | \ j,
most pronounced in the :x'hupe (?f the h'ead and. pronotum. 'l 11'() fmte.n!n(lv (1}(' \( 3/ e
of a type not infrequent in l<‘I.thl(l'ae, xyth the first and secqn(l]()m.t su )(,qu]a /
evlindrical, distally expanding in g]rt.h' and with plz?cmd.scns_ll!:n at t e .
anex of the second joint.  The third joint, however, is qmt;c (hﬁ('rvnt, SN Hypmchthoneiie cucca, oo ot v . Atk
(lz,lll‘({\i(l'x<. it is minute, more or less barrel-shaped, and the arista is hm'nu‘ut () sande gemitalin from Lt + 0y i i
()n'(lz’ (-<'IQ(- of the distal margin; in Hypochthonella it is large, ovoid, 4

\i’/

ws i anterior dorsa) view ; (¢) eyes (d) apex of
second  antennal segment to show SCHSOTY  Orgins ; (<) head in ventral View :
jubescent in the same degree as the two preceding joints, and bears the ()Jpr<)1(~£;‘(i":§‘?<(r(lll'n}J)ti-l:‘:)ff)lflir‘;;ll”ﬁ}(if[))-. nlmit;»tcllutn-e%uu-l spiwle and adjacent tooth-Jike
lui t; distally at the apical mid-point. The eclongate rostrum, the , ! S50 5 () awpes e ind st i ventral view,
aristc Sl ¢ R . . N lindrical .
., S or ane of movement of the post-trochanters, the eylindrica U e Oon ot ] . .
nn‘ml(lll(l‘ll'l‘ll]'l ‘““. pines on post tihi'v] and the basal ’( Wwo post-tarsal | ‘\(,(l,(mhng t‘f) the (,u‘n(m‘(nn((pth of highe taxonomy in Fulgoroiden,
won, the number of spmes ARG Lo c . . the absence of spines from the see st-Larsal (ol ‘ its relativelw
y ;7\11 i and their comparatively slight excavation for the reception of the Y i[ o (m\l‘t that 1'[’ t '9./ /;‘f"“,‘/l l{ff“ “(“i\]l['l‘)”,“’ tuul its I(l{l‘h\(l.\
Joints e r(lni\'vli' longer and moré slender ungues and greatly small size, suggest that ;a/p()c,/ tonetla s naturally most closely allied to
. st rreli : E . » ples i amilies Ricaniidae el v he :
next joint ¢ Istad, Ithe type of wax slands on the sixth. seventh and ciehth tf](, 1'10(11]101(1 families l»l(«ll]l‘l(ld(, Lophopidae, lmnybmchyldue and
reduced arolia, and t "’.”-” If‘- (Atlé < orresponding structuros in el Gengidae. It cannot, however, he placed invany of these. TIts points
abdominal tergites di er Trom the correspo 1% 5 b of resemblance to the first of {hese families comprise only the cylindrical
Flatidae, though some of these characters ave found in nymphs. abdomen, which ix approachei in sou al vomo e Y yi
atidae, ; ‘ : , § approached in several genera (e.g. Carmentaliu) hut

.
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not fully matched, the generad features of the n.mlo genitabia, includimg the
rather <hort anal seement, and in mnn.p;n‘imn \\fllh ('o/rr(([r'..s'__on|yl. an :1Im().s't‘.
equal number of post tibial and hasitarsal spines. I_i‘ differs in .\*In.l‘p(‘, of
heaed and antennas, pronotum and legs @ the rostrum is far lm'lg‘gm' than in any
ricaniid, ihe post-trochanters rock ransversely, n()'t ()l)ll(lll(“ll\’, yh_e legs
are not anculate in cross section, the ungues and arolia are (Inllv‘(hl.}m‘m.).l,
as Is adso the whole strueture of the post-tarsus ; moreover no ricaniid
has third valvile shaped orarmed as n [I(I//)(f('/)[/l()')?(’,//((. : ‘
Thix wenus difiers from all Kurybrachyidae and thg* great mass of
[ “1oin the structure of the female genitalia ;}11(1 of the tarst, as well
asin almost every detailofshape and bodily proportions. 'I‘llfr only genvra
with which comparison nay usefully be made are t.,lms(', with o nnr'nt\\'
eylindrical abdomen: Hesticus, Symplana and Awgila.  All three ({.lﬂ(‘l'
markedly in the form of the antennw and the length an(l' shape of 1"11(*,
costrun, as well as in the shape of the head, pronotuin and in the relative
size of the mesonotum.  In Hesticus the wdeagus bears a bl.'on,('l gcncrulh
resemblanee to that of [/_/l/)()(f/[f/)()n(’[./(l., but the femak't genitalia are of
lophopid type. as also are the }‘)()ﬁt,-tlbnv and post-tarsi. In Augila H‘w
male genital styles are 1';11))(*1‘ slml];l.l' ‘tn th.oso, in l[j/pm:/[l/mm'//u,,.:md. in
both Lagila and Syneplan thf* post-tibial spines (6 at apex) and cybndrical
spincless basal metatarsal joint 1‘(\sgmble th(*Vcorresp(‘mdmg art angcn}em
in [ ypockthonclla more (]m.n that in thg majority Of'[t()ph()pl(]‘a(‘. I'he
shape of the female ;_r(snimI!zL, however, is markedly d]ﬂe]‘(‘/l'l‘f.. .

The Gengidae, known, like Hypochthonelle, only fmm .\.()ut,h ;\frl(:u,
broadly awrce in the structure x‘)l'l‘he rostram, the male genitalia, and in the
number of xpines at theapex of the post-hhla;yand busu! metatarsus. Both
cenern of the fumily, however, differ profoundly from AII_I//)()('/;I/),()’nv]/u
;1 the shape of the antennee, pronotum and mesonotur‘n,. in the laterally
spined post-tible, the deeply m@rfed set}onrl memt;arsql joint, and the large
arolia with proininent supporting sclerites.  In (rmg‘z,s the wings, though
laree, lack the anal area: in [lg/poc/z[}mnel[.a the wings, though g‘reatly‘
reduced. have not lost their anal area, as is showp by thellong line .of
attachment to the metathorax,  The two genera differ also in the entire
shape of the female genitalia. . o .

As Hypochthouella talls outside the limits of all current f;m}lly concepts,
and in the present state of lmowle(lge cannot ‘be satlsf;ict:orlly accomno-
dated by any sinple adjustment. of such llml‘t;s, the writers <-,m‘|snl('r H
li(‘('.":\“i;lli\' {O Propose Unew family for its reception.

Hypochthonellidae, fam. nov.

Form evlindrieal ; derm weakly selerotized, with sparse pubescence of
microtrichiz. Vertex, including oceiput, n)f)(]Ol‘;Lt,(*]_y' cl.(mg;ltr(‘, parultel-
sided, shallowly convex, apically rounding into 'fmns, frons longer than
brond. lateral margins nol or obsoletely carinate, clypeus elongate
trisngntar, ceavinade n(‘(-lli.ul)t;ont, compound '(‘,_V(-,s 1'0()[11(',4\([, rostrum
clongate with subapical joint longer than apicali  Pronotum  long

o

anterior margin strongly convex, posterior margin caneave, carinae weak
i £ IR
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or absent . mesonotum relatively large.  Tegiming and Wings present,
reduced, not covering abdomen.  lLegs of normal length and proportions,
joints terete ; post-tibiie lterally unarmed, with about tive short spines
apically ; post-tarsi slender, hasal and second joint only shallowly excavate
distally, basal joint with about four spines distally, second joint unarmed -
tarsal ungues of all legs relatively long and slender, arolia delicate, small,
devoid of supporting sclerites.

Abdomen cylindrical, spivacles very small, w few wax-glands latero-
distally on the sixth, seventh and cighth abdonyinal tergites, Aideagus
comprising o tubular phallobase and a tubular phallus with  distal
appendages.

Ovipositor not clongate, fivst valvula serrate, third valvule stout,
devoid of ceriferous areas.  Analscgment of female not specialized.

Type-genus, Hypochthonelle China & Fennah.
The family may be separated as follows from those of the ricanijd
section of Fulgoroidea to which it runs in conventional keys : -

1 (2) Tegula: sinall, partly (‘xvurluppu(] by pronotum ; post-tibize with
five spines ab apex, basal metatarsal joint not inflated, with
four ovfivespinesapieally oo o oo Lo 3.

2 (1) Tegule moderately large to large: post-tibiz almost in-
variably with 8-10 spines at apex, basal metatarsal joint
inflated ; minutely and denscly pilose. or with more than tive
spines distally (if with five. both on post-tibie and basal
metatarst apically, then vertex short, tegminal venation not

' reduced and wings ample) ... o o o L 3.

3 (4) Abdominal spiracles rge and exposed : antennw with third

joint minute ; tarsal arolta farge, fully two-thivds as long as
, ungues, with supporting selerites : compound eyes normual . Gengidae.

4 (3) Abdominal spiracles minute and obsenre ;. antonnie with
third joint exceptionally large ; tarsal arolia minute, delicate,

. devoid of supporting sclerites ; compound eyes reduced . ... Hypoehthonellidae,

A (6) Mesonotum rolatively Jong, with lateral discal carinm curving
strongly mesad  anteriorly 1 post-trochanters  normally
rocking i an oblique (mesoventrad-laterodorsid) plane.
rarely  transversely ;  basal metatarsal  joint  normally
shorter thun second plus third, rarely cqual.  Anal segment
ot female and  valvuke  of ovipesitor not  eeriferous.

Togmina with basal cell normally largoe, broad and polygonal,
giving oft three ov four sectors: costal urea usually con-
taining only a few large quadrate eells, rarely very many. ... Rieaniidae.

6 (5) Mesonotum  short, broadly triangular: post-trochanters
rocking in a horizontal (mesad-laterad) plane ; basal meta-
tarsal joint normally longer than second plus third ; aual
segmbnt of  fomule andior third valvule  of  ovipositor
jnormadly ceriforous, or if nol then tegminh more than
twice as long as broad and thicd valvule not denticulate :
tegminag with basal cell normally not large ; if distinet, then
at least twice as long as broad, oval-subrectangular, giving
oft’ three sectors @ costal arca, when present, with obligue

L and often narrow cels, or withoat eross veins n

............. i
7(8) \'(‘I‘h“\ not throe times as bhroad ax long in middle line ;. head

with eyes normally narrower (han pronotam, abdomen

raredy broandand depressed . ..o o0 o0 oL 0 L Lophopidae.

5 {7) Vertex fully three times ax broad as long inaniddle line, head
owith eyes o wide as pronotam : abdomen broad. dorso-

venteally depressed 0000 oo o Eurybrachyidae.

1
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1 the characters ot Hypochthonelle in combination are without equal,
thev wvan, at least to some extent, be nm.t()}]ed in(lf\'i(lu:nlly.. The
pm'j«ﬂiu;_f dome-like apex of 11.1(- h.cad l\ similar to that 'u‘l short-
headed species (or subspecies) of Rhinoteltic (l)elph'acldae). I'he head,
ax ahready mentioned, is like that of some If’lafo%rl(:.s', as are ;.11.\'0 the
:um-mm-,.:1|m|'l from the third joint, which is uniuqe inits sm-,.:m(l
strtcture,  Ahsence ol ocelli is relatively common in Fulgoroidea,
but reduction of the compound eyes in the adult stage Js without
paradlel : it is reasonable to consider this development as adaptive. [_Joss
of the carina between vertex and frons has taken place many t‘ir}’l&s (Nelidiea
(Achilidae), Nisie (Meenopliidae)), as has also rm.lu(cl.llon ().1 the fateral
carinseof the elypeus: absence of the lateral carinee of thgimn.‘s is uncommon
in adult Fulgoroidea (though it s univorsjul in Tettigometridace) but is
frequent. if not generad, inearly nvmphal instars. In /l///:'m'/////4)11(.',//(¢, _lf
the distribution of the microtrichia may safely be taken as o guide, it
would seem that, hefore reaching its present ecarinate forny, the adult head
was carinate exactly in the manner of Flatoides.  The elongate rostrum,
both in size and proportions is closely similar to that of the Nogodinid
Ricnein. | o

The clongate pronvtum is an uncommon .\'l‘ruct/m'u,_ ln.ut_ i SI{IHI:H'
development ix found in o few genera ot s,eveljal t;umlm§ (KNarna
(Tropiduchidac), Rhotala, Myconus (Achilidae), Zeleja (Lop!?opu.l;m) and
Flatoides monilis Van Duozee (Flatidae)).  The mesonotum is (.)f nu.rmul
shape. but s 1ot overlapped anteriorly by thf’ hind margin of the
pronotum. This relationship of th(f two nota is gen(.smI.m nymphal
Fulgoroidea, but elsewhere unl«fn()Wll n adults. '.l'lle cylindrical unarmed
legs are of normal proportions in relation to the size of hody, and may be

broadly compared with those of adult Tettigometritlae, or of most carly |

fulgoroid nymphs.  The latter comparison s th‘e more |llunmmt'mg,
ax the structure of the hind tarsi and the pretarsus of all legs is unquestion-

ably juvenile. As far as the tarsal joints are concerned, this is best seen in -

the metatarsus, where the first joint is only shallowly excavated distally to
receive the sceond, which s little narrowed basally, ;m(l.in llln.'n, bnly
wenkly excavate distally for the receptio.n of the third _Joint. In
<-nnjm.1(~tinn with this structure must be considered the exceptionally low

number of post-tibial and hasal metatarsal marginal spines (5 or'4, and 4

respeetively) stch lignres are approached il.) the calisceline genera
Fitchiolla, Bruchomorpho and Asarcopus, the Flatidae Cenestra, Poeciloflata,
Parafiata, Siscie and Paraflaloptera, the Ricaniid (7otra(lrt§ enlricatu Wik,
Vhe Genaid Cesgis, and many Tropiduchidace: the absence of spines from the
<econd metatarsal joint is, of course, characteristic of the ricaniid group of
Families, but, in the present connection, it must not be overlooked (hut.it, is
also vencral in nymphal Fulgoroidea at some stage. The structure uf the
])l't‘lz‘ll',\ll.\' i~ unusual in three features : the reduetion of the arolia in pro-
portion to the size of the ungues, the absence of supporting sclerites, and
e relative shonderness of the ungnes themsebves, The dirst of these I8

i
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found in the larger members of the Fulgoridae, and, outside the super-
family, in Cicadidae, and its possible significance has already been discussed
(IFennah, 1945, p. 123); the absence of supporting selerites is a nymphal
feature: it is presumed that the slenderness of the ungues may be adaptive.
. The eylindrical form of the abdomen, and its simple selerotization ave
perfectly matehed in many nymphal forms of Fulgoroidea, and are closely
approached by wsuch genera as Hesticus (Lophopidac) and  Pavalasonin
(Nogodinidae). The spiracles, as so tar examined, present no unusual
features cither in shape or position.  The simall wax-glands on the
posterolateral margins of the sixth, sevench, and eighth tergites correspond
to those in the same position in other Fulgoroidea and are not oreat Iy
different from those of prosotropine Kinnaridae.  The similarities of the
genitalia to those found in genera of other families have already been
mentioned. )

Reference has been made above to nyvmphal structures : and it is highly
probabld that the external shape of /1 ypochthonetle has been determined by
the persistence of these far more than by evolution along an independent
path remote from the remainder of the ™ issoid " and  ricanioid * families.

In Fulgoroidea which spend nvmphal life below ground (Cixiidac,
Kinnaridae) the compound eyes are almost vestigial in the first instar and
increase jn size, by multiplication ol facets, at cach instar, but even in
comparafively late instars are substantially little different from those of
Hypochtonelle.  They arehowever, as far as is known, pigmented in the
lntm"stu;ﬁ:‘os. Again, the median line of the occiput, and pronotum, and,
more obscurely, of the mesonotum is arooved.  Under moderately hich
magnification it can be seen that the sigles of the groove are relatively
thickened (though unpigmented) while the floor of the groove is thin and
hyaline!  An exactly similar structure is found in fulgoroid nymphs, and
forms the tine of weakness along which the skin splits at ecdysis, and thus
the opening through which the nymph emerges.  Foxcept in this genus, such
a structure is unknownein adult forms.

The condition of the tegmina and wings is of interest.  The former are
quadrate, with the costal margin deeply rounded at the base: the venation,
in the material expmined, is obsture, but it would seem that Se and A,
separate before the apex and that J/ is branched approximately as in
Flatidae, while a cldval sutural line is indicated, though no suture is
developed.  The wings, broadly rounded-triangular, are not very much
smadler than the tegmina, and are attached to the mesonotutn along the

whole of their inner margin.  This form of attachment is found in

Fulgoroidea in'which the wings have the anal area fully developed : in
those generawhere the wings are of normal fength but the anal surea has been
lost. (some Issidac, Gengis) the attachment involves only  the basal
sclerites. 'This means that ypochthonella has alimost certainly acquired
its present wings by direct brachypterous development from a form with
fully amplinte wings! and not from 3] form with redueed wings,

The lack of pigment in che selerites of the derm is general in sublerrancin
nymphal Fulgoroidea: in Hypochthonelln the development of pigment is
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extreniely feeble, hut enongh, under appropriate lighting and m: u-mh(nm«)n
to diztinguish selerotized arveas fron membranous,
The hiolowy of this species s unusual,  Aduelts of both sexes and

nviphs inovarions instars were taken below the soil surface on roots of

maize and tobacco. and on the latter their presence, in great pumbers
Wils 2\-\.\241('1;}“'1‘1'\\'l”l a decline of the plants. The fulgoroids were attended
by oants. Siniie outhreaks onca massive seale; also in the presence of s
are seasonatly common in rhizoceine coccidie on sugar eane i the West
Indiva, and, even within Fulgoroides, substantial populations of nymphal
v P AV PAPIN . Ly L COCOS ) V
f)/f.:,u\‘,,ul/:/z,\ ffenn. .m.f[ Paramynelus cocois Fenn,, may develop on the
rools of vraxses, thouvh in the case of the Iast two ants are not necessarily
present. TPhe unsnal feature as far as Pudgoroidea are concerned., is that

the adults remain undergronnd @ they are constantly associated with -

nyiphal habitat and nymphal food.  Mating presumably takes place
helow sround inor near the site of the parent colony, as the sekes have
no means of flighCand show no adaptation to traversing varied surfaces on
toot, ax s foand in noomad Fulgoroidea,  Some degree of communication
atl relativeny short range niay be possibie ; the base of the costal margin of
the hind wing is =serrate or minutely dentienlate, while the hollow in the
metathorax whicl accommaodates this part of the wing is minutely but
stonitly toothed : this may be a simple strigil.  The nwémsr)fdispol:sell of
the mded fende are as yet conjectural @ 1t may prove, as in rhizoccine
coccidae, 1o he effected through the ageney of ants,

TLaoueh direct observation is at present lacking, the close conformity
betweenthe genitadinc of hothsexes and those of Platidae justify a provisional

asstmption that copulation and oviposition take place as in their closest

”ill?rl_ counterparts,  Here o copulation, the male genitalia, in an inverted
position, lock with those ol thee female by the curved distal processes of the
venital stules hecoing hooked mesad over the hase of the upper side of the,
thivel valvalie, sohile the apieal margin of the male anal segment rests
Hehtly against the sixth abdominal sternite of the female : during
copulation the male may be completely inverted in relation to the f‘cmul;.
or iay assune anteriorly a nornad posture, facing in the opposite direction
to the female, while the abdomen is twisted through 150° Tn ov iposition
the female taies o very firnn ¢grip ot the suhstmtc by means of the stout
spines o the pineer dile third valvulie, and then cufs a deep slit into the
substrate by means of the st valvahe, and eges are guided through the
soeand valvule into the it before the first valvube are withdraw n.
Inamsessing the renutionships of Hypochthonellidae with other fuleoroid
tanilies two interpretations ave possible.  Inone, il ix to he assumed that
the spincless condition ot the second metatarsal joint represents a troe
adult characteraul that the fomly i one ol the  ricanioid 7 groups,
tin this hasis the fanily would appeir to be niost nearly refated to
Picaniidae or aagiline Lophopidae, the latter being the more probable of
the two o post trochanteral charaeters), but in either case the gap i
wicke. T the alternative interpretation the condition of the second
metatarl jord b cneidered to bhe imnature as are many other characters,
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and accordingly: not indicative of the true phylog_t*m tie position of the
family. On this hasis the family can be placed with searcely any hesitation
close to the Flatidae. It cannot, on present evidence, be sunk as a sub-
family in the Ilatidae, sinee, both in the adult and nyraphal form, it lacks
certain characteristic fo(\tm‘e\ of all known flatid nvmphs (dox.k()- ventral
compressidn ; rilstnhntmn and types of wax-glands) and possesses features
which are not' found in Flaidae (pabescence @ metathoracie strigil-like
organ).  Though the second interprefation ix the more smsf,wtmv in
that it indicates hothithe line of evolution takon by Hspochthonvllnl‘\o
(neoteiny) ant the stoek from which it could have arisen, final judgment
must he deferred nnrll further species of this family are discovered.
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