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A Contribution to the Study of the Jassoidea
( Homoptera)

INTRODUCTION.

Some ten years agoe a study was begun of the jasseid fauna of
ALustralia. Since then group after group has been dealt with in
turn, and, at present, it is helieved that the principal divisions have
been defined, although only a fraction of the actual genera and species
have been described.

At an early stage of the investigation it was decided that the
series of taxenomice papers should be followed hy one in which not
only would a key be given to the various families considered pre-
vicusly, but their inter-rvelationships would be discussed and a com-
arison made with the faunas of other zoo-geographical regions.
The scope of the present paper, which is the final one in the series,
very different from that oviginally anticipated, because in recent
vears it has becomce increasingly clear that the classification adopted
in the past is not a natural one. Thus, under the present classifica-
tion, some families comprise genera in no way closely related to
ane another, and many genera with well-defined natural affinities
are to be found in widely separated groups. Hence it has become
necessary to rearrange the position of several geneva and to dis-
card certain of the criteria formerly used for the classification of the
major groups.

n
I

This paper is concerned principally with Australian jassoids, but
a few genera from other regions ave included, as they assist in an
vnderstanding of the eomplexities involved. The number of families
comprised in the Jassoidea must always remain a matter of personal
cpinion, as a family is an arbitrary unit. In the elassification pro-
vosed it s realized that the varicus families are not of equal status,
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Moreover there exigts a number of groups of geneva, vepresentatives
of which have either been unobtainable for study (e.g., Adelungix
Mel. and related genera), or which arve unknown to me, that have
characteristics that are just as distinet as those considered heve of
sufficient importance to merit the raising of groups to family rank.
Little attention is paid to divisions of lower status.

In order to assign a species to its covrect family it is usuallv
insufficient to take into account only one or two of its characte
but the insect must be regarded as a whole, and all its charact
istics of structure, coloration, and sculpture examined and balanced.
A key is not given, as it was found impossible to construct a con-
e one, but the figures should vender the absence of a key unim-
portant.

The present writer, who is out of touch with libravies, is fully
aware that he is not acquainted with all the literature concernecd
with jassold classification, and that this work must be incomplete in
certain respects. Nevertheless, it is believed that a study based on
the leaf-hoppers of an important, though little-known, faunal zone,
will be of assistance in helping to pave the way towards an under-
standing of some of the problems that have made the classification
of this group of Homoptera one of the most complex in the whole
insect kingdom.

PRESENT SYSTEMS.

So many varied systems of classification have heen proposed for
the jassoid complex that little purpose wouid be served by a general
review. Instead the systems of four workers are dealt with, thiee of
which refer to particular geographical units.

The most recent is that of Ribaut (1936), who 1s concerned with
the European fauna, and that of France in particular. Ribaut
divides the Cicadoidea into seven families, the Membracidae, Cica-
didae, Cercopidae, Scaridae, Ulopidae, Jassidae, and Typhlocybidas,
The last four on the list are more closely related to one another
than they are to any of the first three, or than are any of the first
three to one another, and, whilst it might be accented that four fam-
ilies are sufficient to include the limited fauna underv consideration, if
the Scaridae {Ledridae) merit separvation, the Jassidae ave cer-
tainly in need of subdivision. Whilst the character of a pronotum
with dorsal protuberances may serve to define Ledre aurita L., it
is not one of any value when applied to the family as a whole.

Deliong (1923), who desecribed the fauna of a single State in
Fastern North America, considers the Jasscidea as a single family,
the Cicadellidae, and divides them into four sub-families, the Bytho-
scopinae, Jassinae, Cicadellinae, and Gyponinae. The sole char-
acter made use of to define the Bythoscopinae is that the ocelli are
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on the front below the margin of the vertex, and the genera comprised
in this family ave Agallioc Curtis, Idiocerus Lewis, Macropsis Lewis,
Oncopsis Burm., and Bythoscopus Germ. The Jassinae are coun-
sidered as including those leaf-hoppers that have the ocelli on the
margin of the vertex, where such is definite, or on that portion of
the head between the vertex and the front, where there is no per-
ceptible limit to either. Three tribes, the Jassini, Acucephalini, and
Typhlocybini are defined, and, whilst the lastnamed is separated on
characters supplied by tegminal venation, the position of the ocelli
is again made use of to differentiate the remaining two. Whilst
only four genera are placed in the Acucephalini, twenty-five genera
are comprised in the Jassini; amongst them are Jossus Fabr. and Fus-
celis Brullé. The Cicadellinae, which contain numerous American gen-
era, are defined as having the ocelli on the disc of the vertex and the
body cylindrical, not dorsc-ventrally flattened, whilst the Gyponinae,
although also having the ocelli on the disc of the vertex, have the
body dorso-ventrally flattened. Three genera are placed in the
Gyponinae: Gypona Germ., Penthimia Germ., and Xerophloea Germ.

Naudé (1926), in a memoir on the jassoid fauna of South Africa,
divides the Cicadellidae into six sub-families, the Ulopinae, Ledrinae,
Bythoscopinae, Cicadellinae, Gyponinae, and Jassinae, and also separ-
ates the last-named into Acucephalini, Jassini, and Typhlocvbini.

The Ledrinae are defined in a key as having the hind tibiae four-
cornered, usually armed with numerous spines, the eyes elliptical,
niore or less in line with the margin of the vertex, and the pro-
notum usually angularly extended laterally, whilst the Ulopinae have
globular eyes standing out from the outline of the head and the pro-
notum rounded or straight laterally. Other points to be noted are
that a genus Pachynus Stal, which is related to Macropsis occurs
in South Africa, and that Penthimia and Rubrie Stal are placed in
the Gyponinae.

Baker (1923) presented a classification based on the fauna of
the world, although he acknowledged that it did not presume to be
a complete system since some of the most important anatomical
features of several jassoid genera are neither described nor figured.
He divided the Jassoidea into fifteen families, the Tettigonellidae
(Cicadellidae), Gyponidae, Penthimiidae, Thaumatoscopidae, Led-
ridae, Paropiidae, Stenocotidae, Koebeliidae, Ulopidae, Signoretidae,
Euacanthidae, Pythamidae, Nirvaniidae, Jassidae, and Bythoscopidae.
Up to the present the author has accepted Baker’s classification,
although the Eupterygidae (Typhlocybidae) have been resognized
as a distinct family, and following Haupt (1929), Jassus and related
genera have been considered as a family, the Jassidae, distinet from
the Fuscelidae, which comprises the majority of genera usually placed
in the Jassidae.
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Frre COMPARATIVE VALUE 0F DIFFERENT MORPHOLOGICAL
CHARACTERS.

1 oare defined by Imms (19258), who gives them family
rank, as having C Ocelll two, rvavely absent, vayiable in position.
Antennal flagelluni composed of numerocus joints.  Genae dilated,
the frons, lovac, and genae forming one curved surface. Pronotum
never prolonged backwards  Posterier coxae transverse, latevally
dilated; tibiae angular, the hind pailv usually seviately bristly with
a double vow of spines; empodia large.” This definition, whilst serv-

ing to separate the group from the Membracidae and Cereopidac, is
not entirely accurate, since, with many species the frons, lorae, and

genae do not form one curved surface, and the hind tibiae may be

civeular in outline and have more than two rows of spines.

In order to determine the inter-rvelationships of the various genera
and groups of genera, six structural features will be reviewed in
turn, and the comparative value of each estimated. The selected char-
acters are the venation of the wing; the venation of the tegmen;
the shape and armature of the hind tibia; the structure of the
male genitalia; the shape of the prothorax; and the external mor-

N

phology of the head.

enera are examined in
f stability, it is found
that the venation of the wing is the one least subject to variation,
and the next most stable characteristic is the venation of the teg-

six characters in a number of g
er to decide upon their relative degree o

wen. This is because venation is not subject to change following
a re-orientation of muscle stresses, and the hind wing being used
solely for flight purposes, will vary less than the tegmen, which has
a protective as well as a flight function. Following venation, the
next most persistent characters arve to be found in the basic strue-

re of the head, and of the several factors that have to be taken
into account in surveying the morphology of the head, the position
of the ocelll 18 the most unreliable, since it is the most subject to

vaviation. It is cenvenient to follow a discussion of the head by an
examination of the shape of the prothorax, particular attention being
paid to the propleurae. Finally come the shape and armature of
the hind tibia and the struecture of the male genitalia, both of which
supply evidence of minor importance since they are more subject to
change. Whilst there are other characteristics that could be taken
into account, such as the hind tarsi, which Baker (1923) believed
o be of value for taxeonomic purposes, those chosen are sufficient

for the present purpose.
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WING VENATION.

Comstock (1918) has pointed out that the Jassoidea vesemble the
Membracidae in that in the wings of neither group has a tran
basal trachea been deveinped, and the medial trachea is a mem
of the costo-radial group. This primitive condition occurs also with:
the Plecoptera and certain cockroaches.

The nomenclature followed is that of Metcalf (1913, 17}, except
in respect of the first anal vein for which Tillyard’s (1926) inter-
pretation is accepted, this vein being considered as the second cubital
vein. Plate 1V, fig. 7, represents the wing of Putoniessa rividaiis
{Walk.}, of which the venation is typical of that occurring almost
universally amongst the Jassoidea, Lying well away from the costal
margin is a thickened vein, consisting of the apposed sub-costal and
radial veins. R. is not developed and the radial sector is two-
branched, the branches being R, 43 and R, e The media is dig-
tinct basally, and not fused with the radius; distally it has two
branches My , , and M, ,. The remaining veins need no com-
mient, except that the marginal vein is formed by the united tips of
the longitudinal veins. Plate IV, fig. b, represents the wing of Fury-
meloides punctata Sign., in which the venation is identical with that
of P. yivularis. Apart from the Eupterygidae a number of diver-
gences from a typical wing occur, such as those shown in Plate IV,
figs. 6 and 8. In figure 6, (Bythoscopus lanio L.) R, +5 and ML+2
are united apically. Such a condition occurs in the related genera
Furinoscopus Kirk. and Trocnada Walk. The wing of Tartessus
Fulvus (Walk.) (fig. 8) is unusual in that the marginal vein extends
onto the anal arca. This feature also occurs in the related genera
Sarpestus Spangb., Tartessoides Ev. and Tartesselle Tv.

The wings of the Eupterygidae, which have been figured by Ribaut,
are of interest since, with certain genera (Typhlocyba Germ. and
Fupteryx Curt.), a marginal vein is not developed to link the
radius and second cubitus, although present, parallel with the hind
margin of the wing. It is developed in other genera (Dikraneurs
Hardy). A tendency exists in representatives of this family fox
the veins to unite apically, so that the radius and media may ter-
minate as a single vein (Typhlocyba), as two veins (Fupteryz), ov
as three (Dikraneura), but never as four, as is usual in the rest
of the Jassoidea.

The rotation used on Plate IV is not in accordance with that
adopted by Ribaut, as his sub-costal is the radius, his radius the
media, and his media the first cubital.

As the venation of the wing is a stable character, it might be
supposed that a comparison of a typical jassoid wing with those of
related groups would supply evidence of wider affinities.



presents the

sssentially ide

e being that

and

renresents the wing of
ius s two-branched, the media i
ed radial and sub-costal veins

the wing., Nxtreme reduction iz seer

Yatk., Machaerotinae, Ce pidac),
vadius and media are unbranched, although the

b D

t is believed that the Machacrotinae are

Permain Scytinopteridae, since the tegminai venation

is similar.
thus apparent that but little light is thrown upon the velation-
ships of the various jassoid families from a study of wing venation;

this character, however, is of use in certain cases in assisting to link
zenera into miner groupings, where, although no changes have taken
place in the basic venation of the wing, secondary vein fusions or
veductions have occurred.

 far as wider relationships arve concerned, the membracid type
iz similar to the jassoid, and that of the Aecthalionidae, although dig-
tinct, displaying specialization by veduction, is neaver to the Jas-
soidea and the Membracidae than to either the Cercopinac or
Machaerotinae.

VENATION OF THE TEGMEN.

The tegmina of several Homoptera have been found well preserved
in Palacozoic and Mesozoic strata, hence something is knowzn of the
venation of the ancestors of recent groups, but since the present-
day representatives of this sub-order arc mostly confined to a limited
range of food-plants, it is not to be expected that they will have
any great affinity to forms that may have lived on such plants as
lossopteris, The Anglosperms, on which most recent jassoids feed,
did not develop until Triassic times, whilst those extinet species
which are best known, largely from tegminal impressions, are from
rocks of Permian age.

)

It has been previously mentioned that the Permian Scytinopteridae
show affinities to present-day Machaerotinae. Tillvard (1926), how-
ever, considered that Permojassus australis Till,, which he placed
in the Scytinopteridae, might well, on tegminal venation alone, be
rlaced in the Jassidae, its principal difference from recent forms being
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Handiirsch (1908) figures a number of Juvassic tegmina, of which
vo, Acocephalites breddini Meuniev and Jassifes punciaiue Brodie,
vogsemble the majority of present-day groups in having a radius with
two principal branches R, 5, and R, -, R, alse being distinct in

£y

the latter, and with an unbranched media. Two other tegmina
figured might well have belonged to primitive jassoids. These are
Homepterulum  signoreti Westwood and  Pseudodelphaw  pulcher
Brodie, in both of which R and M are two-branched.

T
B
F]

Martynov (1926) has created two species, Karrajassus erassinerous
and Archijassus minimus on Jurassic tegmina from Turkestan, which
he placed in this family. The tegmen of the former shows relation-
ships with Triassojussus, whilst Archijussus is only represented by
& fragment.

On the scanty evidence available it would scem that true jassoids
st appeared in Triassic times and are descendants of a Permian
group, of which so far no representatives have come to light.

Carpenter (1933} gives a reconstruction of a hynothetical fove-
wing of the common ancestor of Permian Homoptera. This figure
is rveproduced on Plate V, fig. 1, for comparison with the present
author’s reconstruction of the forewing of a hypothetical ancestor of
recent jassoids. The prinecipal difference between the two ifigurves is
soncerned with the radius, as, although in both cases it is shown
to have three branches, in fig. 1, R is two-branched and Rs single,
and in fiz. 2 R is single and Rs two-branched. The identification
of the components of the radius in fossil impressions is made pos-
sible by the fact that R is convex and Rs concave.

According to Metealf, the sub-costal trachea is anomalous, and
may be very long, as in Jassus, or about half the length of the main
stem, as in Platymetopius Burm. In only one genus, Sarpestus
{Plate VI, fig. 8), has the sub-costal vein been noted as distinct
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froni the costal margin, and in some specics in the rvelated genus

&

The radius vetalr
its primitive condition in a nuwmber of genera, ax shown on Plate V1
in all figures but 4, 6, and 19, with which R is absent, the twe
branches representing Ry 15 and R, 4. #With other gencra, fov
example Kypvhoctis Kirk, (Plate V, fig. R}, several costal veinlets
may be present, and it is possible that one of these may vepresent R.
In Aethalion veticulatum (Plate V, fig. 4), and with the Eurymelidas
(Plate V, figs. 3, 5, 7, 9) Ry, 5 and R, . 5 oceur as a single vein,
but R may be distinct, as shown on Plate V, fig. 3, which represents
the nymphal tegminal pad of Fu

Tartessus Stal 1t 1s apparent in a veduc

n ane b St A amd O
rymelops rabrovittata A and S,

Metealf, referring to the tracheation, states that the media is
typically two-branched and that M, must have come to lie
parallet with R, , 5 and become gradually reduced to its usual present
condition of, at the most, only a cross vein connecting the media with
R, 45 In the fully developed tegmen the media occurs as a single
vein, except with the FHurymelidae, in which it forks into two prin-
cipal branches. In certain genera in this family the lower branch
may re-divide into M. and M, (e.g., Cornutipo Ev., Plate V, fig.
7), whilst with others all four branches may be distinct, as is shown
in the figure of the tegmen of Pogonoscopus lesnis (Jae.) given by
China (1926). The first cubitus is almost invariably two-branched,
but, as shown in Plate V, fig. 8 (Kyphoctis) and fig. 4 (Aethalion),
secondary veinlets may be developed at its apex. The second cubitus
lies along or close to the claval suture and connects with the margin
of the tegmen. The only departure from the normal that occurs in
the anal area is that a Y-vein may be formed. This probably origin-
ates in a cross-vein first connecting the two anal veins, followed
by the second anal vein terminating at the cross-vein imstead of
extending to the anal border. Such a Y-vein is found in all the
Australian Stenocotidae and in a number of genera in other families.
It is also present in all the Fulgoroidea, and occurred in the Mesozoic
Ipsviciidae.

Plate V, fig. 6, represents the tegmen of Paradorydium wmenalus
Kirk., in which the radius appears to be a single vein, and the media
seems to have two branches. Actually the reverse position occurs,
the elongation of the tegmen having drawn out the cross-vein that
represents all that is left of My 5.

Plate V, fig. 10, represents the tegmen of Idiccerus seckeri Ev,,
which is similar to all other Australian species that have been placed
in this genus, but differs from European rvepresentatives, which have
normal complete venation as far as the radius is concerned.

On major differences in the venation of the tegmen the Jassoidea
can be separated into three distinet groups, the Aethalionidae, in
which both the radius and the media are unbranched; the Eury-
melidae, in which R, . 4 and Ry 15 ave represented by a single vein,
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and the media alwavs hag two principal, and may have three oy
four subsidiary, branches; and the rest of the Jassoidea, in which the
radins has at least two branches, and the media is either unbranche«:
or has one branch reduced to a cross-vein. Apart from the presency
or absence of R., the development of cross veins, the extent of the

appendix and the pavtial fusion of adjacent veing, the venation of
the tegmina of the third group of the Jassoidea, is remarkably uni-
form. Such differences as do occur are only of use when considerect
in Conjunction with other characters for separating minor groups.

THE HEAD.

It is quite certain that the most reliable criteria for the determina-
tion of the inter-relationships between various jassoid grvoups arve to
be obtained from a study of head structure. 7This has, to a certain
extent, beel recognized in the past, since the usual divisions of the
Jassoidea into families and sub-families have been based upon a
cephalic character, the position of the ocelli. The choice of this char-
acter is an unfortunate one as it is unreliable, hence genera which
are clearly related on other grounds may have species in which the
ocelli are ventral, marginal, or dorsal. On the other hand, genera
that have no other common characteristic have been placed in the
same family merely because of the similar position of the ocelll.

The forerunners of present-day leaf-hoppers probably had opis-
thognathous heads with two distinct median sclerites, the clypeus,
and the frons. The hind margin of the frons lay well away from
the hind margin of the head, and the paired ocelli were situated
close to the posterior corners of the frons. The dilator muscles of
the sucking-pump were attached to the posterior half of the clypeus,
which was wider than the anterior half. The sutures that bounded
these sclerites, and which have been discussed in an earlier pape:
(Evans, 1938), were the clyneal suture, that extended from the point
where the two divisions of the clypeus met, and terminated close
to the antennae; the frontal suture that lay between each antenna
and the ocellus, and the Y-shaped epicranial suture that lay along
the posterior margin of the frons. Separating the clypeus from
the frons was the transverse epistomal suture, and dividing the ver-
tex, which must have been entirvely ventral in position, was the
coronal suture. A sub-genal suture was also present. Changes
from such a type have taken place in several directions, the first, and
almost universal change being the fusion of the frons and the clypeus
and the disappearance of the epistomal suture. This was brought
about by the gradual backward migration of the dilator muscles of
the sucking-pump. Accompanying the disappearance of the epistoma!l
suture the development of a transverse suture took place, separating
the clypeus into two parts, an ante- and post-clypeus. This suture
connects the apices of the clypeal sutures.
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to light sti nuh Kennedy (1928) hag pointed out
that the majority of primitive living insects occupy envivenments

of low intensity of light and heat, and that Mesozoic climates may
nave had a weneral lower level of intenmty, so that changes in the
vosition of the ocelll from a ventral to a dovsal aspect may have
heen a reaction to a change of envircnmental conditiens.

Such changes from a hypothetical primitive head as have been
escribed have taken place independently in several distinet groups.
J‘o lustrate this, attention is drawn to the illustrations on Flates
VII, VIII, and IX; only numbers will be referred to, names for the
time bemv ignored. On Plate VII, fig. 7, is shown the head most
rcarly approaching the supposed archetvpe, since a trace of an epis-
,,umal suture remains. In the nymph of this particular species, the
suture is complete. Figs. b and 6, on Plate VIII, display the same
feature, whilst Figs. 6, 8, 9, 10, and 11 (Plate VII) represent the
next step, in which, although the epistomal suture is obliterated,
the ocelll and the greater part of the vertex rvemain wventral in
position.  Figs. 1 and 3 on Plate VIII are of special interest, in
that, although the epistomal suture is lost, traces remain of the sub-
penal suture.

5

How the ocelli may become dorsal, though vemaining close to the

epicranial sutuve, is shown on Plate VII, figs. 2 and 4, which illus-
trate species in related genera. Plate IX, fig. 13, is another instance.
Steps in the movement of the ocelli from the underside to the top

of the head, occurring both laterally and apically, are shown on
Plate VIII, fig. 5, Plate IX, figs, 3, 4, 5, 11, and 12. Not only may
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Very narrow.

Hinb TiIBIA.

Whilst the venation of the wings and tegmina are of greatest value
ire determining the limits of the principal jassoid groups, and the head
supplies the most reliable characters for the separation of lesser
‘oups, the hind tibiae are of subsidiary value. In the possession of
elongated hind tibiae, armed with three or four rows of spines, the
Jassoidea differ markedly from the Cercopidae, which have short, apic-
ally thickened hind tibiae armed with one or two stout spurs, and
differ, though to a less marked extent, from the Membracidae, which
have short hind tibiae, semi-circular in outline, that are covered with
hairs, and may also have one or two rows of very small spines.

A number of types of tibial armature are iliustrated on Plate X.
The various figures will be referred to in connexion with the differ-
ent families. It is supposed that the ancestors of present-day jas-
soids had hind tibiae that bore a row of Jong hair-like spines on one
adge, two rows of evenly spaced spines arising divect from the tibia
itself, and a row of spines mounted on prominent bases, that may
have either decreased in size from the apex to the base, or have been
of equal size. Such types are shown in figs. 1, 3, 4, 9, and 12.
Changes have occurred in the elongation of the tibia, accompanied
by a wider separation of the spines (figs. 8 and 11), the reduction
in size and even disappearance of most of the spines and the increased
development of one or a few spurs (figs. 5, 14, and 15), and in the
reduction in size of the spurs and the addition of minute spines set
between their bases (figs. 7 and 13). Of the four figures so far
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not mentioned, figs. 2 and 16 vepresent slight deviations firom the
supposed primitive type, whilst fig. 10 is the hind tibia of Aethalivs
reticulatiwn, which has more membracid than

: yid  atfinities,
and fig. 6 represents the hind tibia of Lasivscopus memacops (Jacy,
which, being a myrmecophile, has cevtain adaptive characters,

MALE GENITALIA,

For a long time the male genitaliz have been & favourite chai-
acter for use in specific determinations, and there is no doubt thab
their structure is of value for this purpose. The mere fact that
they are usually the first part of an insect’s body to show any
morphological changes following species differentiation, would sug-
gest that they are peculiarly unstable, and thereforve likely to he of
little use for the determination of the relationships of major groups.
With certain reservations, this is held to be the case, yet Singh-
Pruthi (1925), in his valuable work on the male genitalia of Hemip-
tera finds sufficient characters in these organs alone to suggest cer-
tain basic jassoid relationships,

The male genitalia of the Jassoidea are situated on the ninth,
tenth, and eleventh abdominal segments. The ninth segment is very
wide in the tergal region and narrow in the sternal region, and
bears a pair of appendages, the sub-genital plates, or, as Snod-
grass (1935) terms them, the harpagones. The aedeagus projects
from the segmental membrane, which is a backward continuation of
the body wall that separates the ninth from the tenth sternite,
and may have a large basal apodeme for muscle attachment. It
is usually attached to a phallobase, the basal plates of Singh-Pruthi,
to which are connected accessory clasping organs, the parameres.
With many genera the ninth segment extends posteriorly past the
segmental membrane as a pair of protective flaps, the pygophores.
In addition to the processes mentioned above, a pair of styles may
be developed, either on the sub-genital plates or on the pygophores.
The tenth segment is much reduced, and beyond it again is a stili
smaller sclerite, and the anal style. Following Singh-Pruthi, the
sclerite between the tenth segment and the anal style is regarded
as the greatly reduced eleventh segment.

On Plate XI are figured the male genitalia of twelve species of
leaf-hoppers. Figs. 1 and 2, which represent the genitalia of Baker-
iwola procurrens (Jac.) and Eurymela fenestrata Le P. and S. respect-
ively, differ from all the others in lacking any development of =
pygophore, but the most noteworthy difference is that the phallc-
base or basal plates of these species, both of which belong to the
Eurymelidae, have no connexion with the aedeagus. Wide apodemal
processes serve instead for the attachment of the muscles that con-
trol the aedeagus, which is directed ventrally; this is universai
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chroughout the family., Whilst the sub-genital plates of E. fene-
strate are wide, and bear strong styles that arise from their ventral
arargins, those of B, procuwirens are narrow and do not carry stvles,
The lack of styles is a character common to all species in the sub-
family Ipoinae, but thev are universally present with the Pogono-
svopinae and Eurymelinae, but in one genus in the last mentioned
family  (Ewrymelite Ev.) they arise from the dorsal and not the
ventral margin of the sub-genital plates.

The genitalia of Idiocerus kirkaldyi Ev. (Plate XI, fig. 6) ave of
imterest, because the basal plates, which are fused into a Y-shaped
structure, are produced as a thecal sheath that invest the aedeagus,
sxcept at the distal end, resulting in the wide separation of the
sedeagus from the basal plates proper. This suggests an approach to
a condition such as is found in the Eurymelidae. Each side of the base
of the exposed portion of the aedeagus is covered by the ends of
narrow pleural plates that belong to the tenth segment. A some-
what similar structure is seen in fig. 4 (Macropsis tasmaeniensis Bv.),
but with this species a style is developed, and a process attached
10 the basal support of the aedeagus.

With Furinoscopus viridis Ev. (Plate XI, fig. 3), although, as with
I. kivkaldyi, the aedeagus base is at some distance from the para-
meres, the intervening space, in this instance, is bridged by the basal
plates themselves. Fig. 5 (Austiocgallia torride Ev.) differg from
the other genitalia illustrated in that the ninth segment is wide
rentrally, but this is of no significance as species in related genera,
figured by Lawson (1920}, have the usual narrow ventral develop-
ment of this segment.

-

Singh-Pruthi considers that the genitalia of the variocus groups
can be roughly reduced to three sub-types, typically found in the
‘thoscopinae, Jassinae, and Tettigoniellinae, also that the Jassine
type is the central from which the other two can be derived. The
zenitalia of five other sub-families 1recognized by this author are
considered by him to show a medley of relationships, as, for instance,
the Megophthalminae (Paropiidae) essentially resemble the Bytho-
scopinae, but have sub-genital and basal plates of the Jassine type,
and the Ledrinae possess characters of both the Tettigoniellinae and
Bythoscopinae!

It is apparent that, whereas the male genitalia are of great value
for specific differentiation; for determining the limits of a genus;
and the degree of relationship between allied genera, with certain
cxceptions, they arve of little help in deciding the affinities of major
croups, except as subsidiary characters taken in conjunction with
sthey f more dependable nature. As an example of the unveliabil-
ity of deductions based on genitalia alone, attention is drawn to
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Plate X1, figs. 1, 3, and 4, which rvepresent the genitalia of tm
species of leaf-hoppers, all of which were formerly placed in t
Bythoscopidae, and which might be supposed to be related on grounds
other than the position of the ocelli, since all have long, narrow sub-
genital plates. The genitalia of B. procusriens (fig. 1) have aliready
been shown to differ vadically from all those figuved, with the excep-
tion of K. fenestrate (fig. 2), even though superficial examination
would not suggest affinity between these two speecies. Fig., 6 (/1.
kirkaldyi), also formerly placed in the Bythoscopidae, has only
superficial resemblance to fig. 3, whilst fig. 5 (Austroagailia torvida),
¢

opidae, has no resemblance

though previously classed in the Bythos

at ail to either fig. 3 or 4.

PRrROPOSED CLASSIFICATION.

In a previous paper (Evans, 1936) the statement was made that
it was unfortunate that the Palaearctic jassoid fauna was the first to
be studied thoroughly, since the classification of other faunas has of
necessity been based on this, and that it was believed that, when
the Australian fauna was better known, new light would be shed on
the whole jassoid complex.

In the system now presented the Jassoidea arve divided into twenty-
one families, a number of which ave of doubtful status. In estab-
lishing this system of classification, due rvegard has been paid not
ounly to morphological details, but also to general appearance, sculp-
turing, and coloration. In no case has a single characteristic, sueh
as the position of the occelli, been aliowed to assume undue Impor-
tance.

After considerable thought it was decided to give each of the
major divisions the rank of Family, as by so doing the arrangement
of the Jesser groups is facilitated. It is certain that the Aetha-
lionidae and Eurymelidae are worthy of separation almost as com-
plete as that of the Membracidae, but for convenience they are classed
as ordinary jassoid families. Certain of the more recent families,
such as the Buscelidae and Eupterygidae, which are represented by
numerous genera and species, are not as distinct as others, such as
the Paropiidae and Austroagalloididae, which are only represented
by a few survivors from an earlier geological age. Families, such
as the Ewuacanthidae are retained only provisionally because the
author is familiar with but a few representatives, and hence is not in
a position to determine their true status. The accounts of the various
families are not intended as definitions, as such would be impossiblz
without a full knowledge of the fauna of the world, and only briet
mention is made of well-known established families for which ne
changes are proposed.
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Aethalionidae
(Plate IV, fig. 4; Plate V, fig. 4; Plate VII, fig. 9; Plate X,
This family is confined to South Amevica. Only one
Aethalion reticulatum L., is known to me. Baker {1915) suggested
that relationships might exist between this family and the Eury-
melidae, but there is no resemblance between the two groups in &
single character of any significance.

fig, 107

They have already been shown to differ from the rest of the Jas-
goidea in the venation of both the wing and the tegmen, and in the
armature and shape of the hind tibia. The adult head displa
several primitive characteristics, such as the ventral position of the
ocelli and the persistence of the coronal and epicranial sutures. In the
nymphs there is no suture separating the ante-clypeus from the
fronto-clypeus, but an ill-defined epistomal suture occurs, traces of
which may be seen in the adult head. Other featuves that serve to
separate the Aethalionidae from the rest of the Jassoidea are the
proximal fusion of the sub-genital plates and the large pronotum.
Mr. China has informed me that species in this family are ani-
attended, thus resembling the Membracidae in habits as well as in
certain stiructural details.

Eurymelidae
(Plate 1V, fig. b; Plate V, figs. 3, b, 7, 9; Plate VIi, tig. 8; Plate X,
figs. 4, b; Plate XI, figs. 1, 2)
The Eurymelidae, which are the dominant family of leaf-hoppers
in Australia, have two outstanding characters that separate them
from the rest of the Jassoidea. The media of the tegmen has two,

from the basal plates. Apart from these features their appear-
ance is distinct, and they can be recognized by their flattened face
and more or less diamond-shaped fronto-clypeus, which is complete
surrounded by well-defined sutures. The ocelli are always eclose
the junmction of the frontal and epicranial sutures, well away fro:
the posterior border of the head, and show no tendency to wmi
to a marginal position. There are three distinet sub-fa
Ipoinae, Pogonoscopinae, and Eurymelinae. 1t is believ the
ipoinae are the most primitive and that the Pogonoscopinae are a
specialized off-shoot from the base of the Eurymeline stem.

The Ipoinae, of which thirteen genera, containing twenty-nine
species, have so far been described (many more await description),
feed principally on ecucalyptus trees, but two species have been
recorded from Casuaring sp., one from Evemocitrus glauca, and
others occur on mistletoe (Loranthus) growing on various hosts,
They range from small forms with narrow sub-genital plates to
large species with wide sub-genital plates. Two species are

special
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interest; one ot these, Bakeriolo procuriens, which 1s confined to West-
«rn Australia, has hind tibiae with a complete armature of spines,
whilst most eurymelids have a veduced avmatuve, accompanied by
spur development., The sub-genital plates ave simple, being long :
narrow without accessory styles; the tegmina are not tectiform,
the head facially is as wide as long. None of these characteris
are typical of the family, and suggest that L. procuriens is a ge

=valized species, and may represent a tvpe from which other forms
nave arisen. The other species of interest is Cornutipoides tiicornis
Ev., also from Western Australia (figured in Evans, 1934), which
] a prominent horn on the head formed entively of the fronto-
‘peus, and a pair of lateral horns arvising from the vertex on cach
e. It differs from other desciibed members of the family in hav-
narrow maxillary plates and prominent globular eyes, and, as
with the related Cornutipo scalpellinn Ev., the media in the tegmen
nas thiee branches. It is assumed that, whilst the venational char-
¢ter is primitive, the others mentioned are due to extreme specializa-
tiem.

The Eurymelinae, of which twenty-five species, contained in seven
iera, have been described, range from formsg very similar to the
specialized Ipoinae to large, brightly coloured species that have
veduced tibial armature and large sub-genital plates.

The Pogonoscopinae, which arve largely confined to Western Aus-
tralia, and of which six species, contained in three genera, have been
vecorded, are all myrmecophilous and feed on the roots of eucalyptus

irees.

Until raised to family rank by the present author in 1934, the
Eurymelidae were included in the Bythoscopidae solely on account
the facial position of the ccelli. Singh-Pruthi suggested that, in

veduction of the basal plates and -in the flap-like sub-genital
nlates, the group approached the Cercopidae, but a consideration of
sthey characters lends no support to this view. Although now wide-
spread in Australia and extending to New Guinea and New Cale-
onia, it is probable that this family developed in Western Australia
Cretaceous times, when that part of the nresent continent was
separated from Eastern Australia by a wide sea (Tillyard, 1924).
Their close association with trees of the genus Fucolyptus lends
support to this view, since there is evidence to show that these trees
date back to Cretaceous times (Seward, 1931). Though descended
v an ancient stock, the wide variation in coloration and minor
structural features that occurs in many genera, suggests that species
differentiation is still in progress. Like the Membracidae and

ethalionidae, all the Eurymelidae ave ant-attended, and in common
th these groups the nymphs lack jumping powers, such as are
sommen to all the rest of the Jagsoidea.

2
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Byvthescopidae

us collection «

2y hoscopidae appeay to comy
1 together by a single chavacter of doubt JUT hylog

)

i

fcance, the venteal position of the ocelll, and,
r.. the following alian genera were placed
Hiummoscopus Kivk., Troenada Walk., Chivaelle Ev., Id
Fodigscopus Kivk,, Austroagallia Ev., Austvoagalloides Ev,
i, Macrepsis Lewis, and Sfﬂ’n(mfo;u:s .
With the cxception of Ewrinoscopis, Trocuada, and Chinaella it is
now proposed to remove the above genera from the fan g
add the fellown

turnus Tov., Thauomatoscopus Kivk, Hecalus Stal, Rewferiella Sien.,

v
¢ geneva: Penthimic Germ., Valtwrines Kivk,, Neowveld-

y

and a gennus not represented in Australia, Guperne Germ. Only
point has received consideration in :
whether or not the species in the various genera vive evidence of
hylogenetic aflinitie
in genera not represented in Australia shouic

these

ised that cer-
be vemoved

s to Bythoscopus Germ.. 1t is real

d others added, but thoese mentioned arve sufficie
purpose. The reascns for discarding seven genera will
connexion with the families to which they have heen rveieg 1L'\d
rst step is to explain Whv seven genera, none of which
have previously been considered as having affinities to # #.’708(1(}2)3‘{8,
zre placed in this family, and \\‘hy three Australian genera have

“

neen retained in it.

Bythoscapus and Eurinoseopus
There has never been any doubt concerning the close velationships
~% these two genera, which differ solely in that the tegmen of Furino-
scopus 18 somewhat narvower than that of Bythoscopus and lacks
re numerous costal ceils present in the latter. Also species in the
Australian genus are smaller and narrower than 7. lewio L.,

Kurinoscopus

Ag this genus, together with Bythoscopus, vepresents a basic type,
f cribed. The head is much wider than
tong, has wide maxillavy plates, a fronto-clypeus separated from
vertex by a perceptible though faint semi-cireular suture, and
prominent antennal Jedges that extend from the eyes to the fronto-
clypeus. The head (Plate IX, fig. 1) is neither evenly convex noy
flat, and that part anterior to the antennal ledges lies at an angle
» the rest. The tegmina overlap apically, and the avea enclosed by
the two branches of the first cubitus is not pigmented as iz the rest

e princival featuves are des
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of the tegmen, but forms a supplementary appendix. The wing
(Plate IV, fig. 6) has the apices of }147 5 and M, , fused into
a single vein, and the hind tibiae {Plate X, fig. 1) ave flattened and
slightly curved and beav an armature of vegular spines, and when
the insect is at rest the hind femors, which bear apical spines, 1
against the wide propleurae.

Eurinescopus and Chinaelia

Chinaelle (figured in Evans, 1936) ditfers Drom Fiodinoscopus
the movre declivous head and pronctum and the greater overlap
the tegmina apicaily.

Hurinoscopus and Trocnada

Trocnada. rvesembles Furinoscopus in all
acters, but differs from it in that posterior
the head is on a plane with the declivous
angles to the anterior half of the head.
are similar in the venation of the fepmen, the posses
mentary appendix, the venation of the wing, the shape and armau-
ture of the hind tibiae, and in the siructuve of t i i

um and
the tweo
jon of a su; »plA

Enl

Earinnscd

The clos ibiance b
genera may be secn by a glance
V1, figs. 1 and 2 and 3 and 4 veg
americana Fh, and Trocnada 7’1’Jw7,’w, .
1%, ﬁg J, rvepresents the head of Fus coprus viridis in profile, and
fig. 2, Penthimia americana in the s aspect. The figures make
(hscus%xon unnecessary, and ail that need be mentioned is that
essential points of structure therve is no difference between the th
heads. Species in all thiee genera have the prothorax similas
shape, and the position of the hind femora and the shape and arms
ture of the hind tibiae are identical. The tegmen of Pewthinic
approaches that of Bythescopus more than KEurivescopus, and the
wing venation is of the normal jassold type,

spectively, and on Plate
&

&
:Ta
19

¢

Furingscopus, Penthimia, Neovulturnus, Vulturnus and

Th

raumatoscopus

All the above geneva, except the fivst, have been previously placed
in the Penthimiidae {(Ewvans, 1937, ¢}, and their inter-rvelationships
discussed. In the paper veferred to, figures were given to show
progressive change in head-shape from a species resembling Eus
scopus (Neovulturnus lapsus Ev.) to one resembling Penthimiu
(Neovulturnus maculosus Ev.), and from such a type to a species
with a produced foliaceous head (Thaumatoscopus dunkensis Ev.),
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Neovultuwrnus, Vaultuwrnus, and Thawmatoscopus resemble Hurino-
scopus in having overlapping tegmina with supplementary appen-
dices, wide propleurae, and hind femora that rest against the pro-
plearae, and hind tibiae similay in shape and armature.

Eurinoscopus and Reuteriella

The head of E. flavescens (Plate VIII, fig. 7; Plate X, fix. 3)
differs from those of species in the genus Furinoscopus in being con-
siderably produced and flattened, and in lacking frontal and epi-
¢ranial sutures, but resembles it in the shape of the maxillary plates
and in having distinct antennal ledges that extend as far as the
eyes. The pronotum is wide laterally and on a plane with the crown
of the head, and the propleurae widely separate the eyes from the
base of the tegmina. The latter are long and nairrow, and have a
supplementary appendix, and the wings have R, . 5 fused apically
with My 5. FReuterielia also resembles Furipvscopus in chavacters
supplied by the hind legs,

Reuterieila and Gypona

Gypona (Plate V1, fig. 8 and Plate IX, fig. 5) ffevs from
Beuteriella in having the ocelli on the erown of the head and not
marginal, and in having a less produced head. However, in Reu-
terielin, the ocelli, though usually marginal, may be on the crown
close to the margin, but not touching it. In both genera the coronal
suture is distinet on the crown, but in neither does it extend to the
apex, suggesting that the crown consists in part of the fronto-clypeus,
so that the division of the head into dorsal and ventral surfaces
may have started as in Troenada and Penthimian and have been
followed by a flattening process, as in Thaumatoscopus., The pro-
thorax of Reuteriella is similar in shape to that of Gypona; the
tegmina of both are long and narrow, but those of Gyponz, although
they overlap apically, lack a supplementary appendix, and in the
wing of Gypona, although R, . ; is distinet from M, . ,, theve is
no cross-vein between them, and the veins touch at the point usually
occupied by a cross-vein. The hind legs of Gypone ave similar in
shape and armature to those of Reuterielie, but the hind tibiae may
have a few minute spines sel between each of the largest spines.

Hecalus

Hecalus (Plate 1X, fig. 4) must also be placed in the Bythoscopidae,
although the head differs from those already described in lacking
prominent antennal ridges, and in having a swollen fronto-clypeus.
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LLGUR 18 shne sex.,

certain chax relatic

itddere, 1t

It is not suggested that the gencra ple

in this family ave a
ry closely related to one another, but it is maintained that they

have Ql’("dtel‘ affinity to Bythoscopus than have such genera as Agallia
ind Maciopsis, and than they themselves have to other genera, such
as Huscelis and Thomnotettic, The family may be divided into three
sub-families, the Bythoscopinae, Penthimiinae, and Gyponinae, the
Penthimiinae being subdivided into the Penthiminii and Thaumato-
scopini, end the Gyponinae into the Gyponini and He

ye

alini.

Euscelidae
(Plate VI1I, fig. 10)

The Jassinae have presented in the past a bewildering collection
of genera of doubtful affinities, linked togethey by the fact that all
have the ocelli on the margin of the head. As understood here, this
family includes only such genera as Fhamuotettiz Zett.,, Chlorotettiz
"an B, and Selenceephalus Germ, which are all velated to Eu

celis

The Euscelidae are poorly represented in Australia, and no attempt
iz made to remove all the genera which have been placed in the
Jassinae in the past, and which do mot belong to the Euscelidae,
although a number are changed to other families, and for certain
groups of genera, new families are erected.

~‘

There s little doubt that the Euscelidae are mot far removed
from the Bythoscopidae, but are of more recent development. With
the head, the frontal sutures diverge outwards, the eyes and the
acelll lie at their apices on the margin of the head or just above
o1 below it. A distinet epicranial suture is never developed, but
the coronal suture is almost invariably present, and the crown of
+he head consists in part of the fronto-clypeus and in part of the
vertex. The propleurae may be wide or narrow, and usually separ-
2te the eves from the bases of the tegmina, and the hind tibiae ave
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vily armed, but lack prominent spurs. No
heen recorded from Australia,  Lawson (1620),
rribe, states that the ocelli ave on the margin of the veyr
above 1t, but much farther from the eyes than with the

E
{

the two species of this tribe available to me for study

ts nervosus (Schrank) and Aoucephalus fasciatus

is noteworthy in that the fronto-clypeus is confined

ventral surface of the head, and the flattened produced
s only of the vertex. Both species lack a margls

> between Ry, and Cu,

3¥

;U;lz'fl"

vein in

in so far as is known none of the Kuscelidas aye arbo
feed on low-growing plants, principally grasses.

Agalliidae.
(Plate VII, fig. 11; Plate XI, fig. 5)

This family, which comprises Agallia Curt., Aceratagallic Kirk.,
Auwustroagallio Ev., and related genera, contains a number of small
insignificant species with certain distinctive cephalic characters, wh
serve to separate them from the rest of the Jassocidea.

The clypeal suture forms a continuous line with the antennal ledges
onr each side of the head, and the epicranial sutures, which are usually
perceptible, though mnever well-marked, proceed from above the
antennal ledges and are joined by the coronal suture. There is no
trace of frontal sutures, and hence the ocelli, which in most leaf-
hoppers lie at the apices of the frontal sutures, are isclated. In
the Idioceridae, which somewhat resemble the Agalliidae in super-
ficial characters, frontal sutures arve distinet, and epicranial sutures,
when perceptible, occur as a transverse suture that joins the apices
of the frontal sutures. The pronotum narrows laterally, the bases
of the tegmina lying close behind the eyves; both tegmina and wings
have normal complete venation, and the hind tibiae, which have
numerous spines, lack prominent spurs.

All known species feed on grasses and other iow-g
none being arboreal.

owing plants,

Eupterygidae
(Plate VIII, fig. 12)

The Eupterygidae are usually considered as a distinct family or
as a tribe of the Jassinae. The majority of species have a head
such as shown on Plate VIII, fig. 12 (Typhlocyba ulmi), which
resembles Fuscelis, in that the frontal sutures diverge towards the
eyes, and there is no trace of an epicranial suture, but others have
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the frontal, epicranial, and coronal sutures distinct, which suggests
that this family may have arisen from the same main stem as the
Bythoscopidae Independently of the Fuscelidae. No named spoci-
mens with this charvacter being available, recourse has been made

TR

to deseribing a new species of the genus Empoasca Walsh.

1. Tegmen of Fwmpoasca bancrofti.
2. Head of Ewmpoasca bancrofii.

Empeasca banerofti, n. sp.

Length, 4 mm. Head, bright yellow with three large round black
apots; eyes, black. Pronotum, yellowish-grey, medially black. Scutel-
lzm, yellow, lateral angles black. Tegmen, greyish-yellow. The rest
of the body vellow., Male Genitalia, with the sub-genital plates broad
basally and narrow apically and with short twisted parameres.

Type ¢, from Eidsvold, Queensland (coll. T. Bancroft), in the
collection of the C.S.I.R. Division of Entomology at Canberva.

Idioceridae

(Plate V, fig. 10; Plate VI1I, fig. 12; Plate IX, fig. 8; Plate X,
fig. 2; Plate X1, fig. 6)

This family is erected to contain leaf-hoppers in the genus Jdiocerus
Lewis and Pedioscopus Kirk., and in such other genera as are related
to Idiocerus, but lack Australian representatives.

No attempt is made to define the limits of this family, but it will
be shown that not only do species in the above genera give no
evidence of close affinity with Bythescopus, but also are they
distinct from all other jassoid families. It is possible that Aus-
tralian species that have been placed in the genus Idiocerus are not
congeneric with the genotype, . adustus H., but they are closely
allied to it.

The head is flat or convex, but always in one plane, the crown,
which consists solely of the vertex, never being sharply separated
from the face. The antennal ledges are not prominent, and the
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artennae of the males may have diselike oy near the tip.
The frontal sutures are distinct and the ocelli lie at their apices,
and coronal and epicranial sutures, which ave seidom clearly defined.
as shown on Plate V1II, fig. 12. The propleurae arve narrow, and
hases of the tegmina lie close behind the eyes. The tegmina,
«mch are long and narrow and usually hyaline, have wide appen-
dices, aud the venation may be reduced. Those species representa-
tive of the Palaearctic fauna figured by Melichar (1890), have R2+4 3
and Ry present as distinct veins, but all described Australian
species have these veins partially fused (Plate V, fig. 10), whilst,
ith Pedioscopus, although the radius is reduced, th media is dis-
tinet from it basally.

The venation of the wing is of the usual type, and the slender
hind tibiae have a few prominent spurs that decrease in size from
the apex to the base. The male zenitalia, wi are of an unusual
type, have already been discussed. So far as is known all species
n this family are arborveal.

w

bt

Austroagalloididae
(Plate VI, fig. 4; Plate VII, fig. 5; Plate TX, fig. 10)

In 1936 (Evans, 1936) a new genus Austroagalloides Ev. was
defined to contain a number of leaf-hoppers that had ventral ocelli,
superficially resembled species in the genus [fdiocerus, and which
were thought to be related to Agallic. Further analysis of their
structure has led to the decision that insects in this genus ave suffi-
ciently distinet to merit separation as a family, and it is prehable
that the present genus, which contains seven described species, should
e divided into two or three genera.

The head (Plate VII, fiz. 5) in most species lies in three distinet
nlanes, and consists of a wide crown which is entirely made up
af the vertex, and which is separated from the rest of the head by
z transverse ridge, followed at right-angles by a more or less rect-
angular area bounded by the eyes laterally and the antennal ledges
anteriorly. The only sutures present in this area are the frontal
sutures that terminate close to the ocelli. The anterior portion of
the head is more or less parallel to the crown. The figure of the
head should be compared with those immediately above it on Plate
VII, both of the upper figures being representatives of the Bytho-
scopidae, and the following differences noted. The eyes of Awustroa-
galloides nigra KEv. are considerably larger and no sutures are
developed above the apices of the frontal sutures, and, whilst the
ocelli of both Penthimia wwericana and Troenade gigantea lie on



frontal
figure,

,u‘ig/rc;,

cady been men

The pronotum (Plate IX, fig. 16)
of the fegmina lie close behind L}u emina are long,
nariow, and steeply tectiform, and have a very narvow appendix
or none at all, and with the wings R. srporated in the
costal margin and not distinet. The hind tibiae have an armature
of weak spines, either evenly spaced or reduced in mmbers, and of
the types figured resemble most closely Plate X, fi 6. he
insect is at vest the proximal ends do not lie as far fo)fwa?d ag the
propleuras.

The family is confined to Australia, and all species feed on
cucalyptus trees. Its vepresentatives are especially abundant at
altitudes over 3000 feet, although they also occur in areas subject

high temperatures and low rainfall.

Thymbridae

(Plate 1V, fig. 7; Plate VII, fig. 10; Plate IX, fig. 7; Plate X,
figs. 8 and 12)

The following generva, all of which are confined to Australia, Nesw
Guinea, and fhe neighbouring islands, are placed in this family,
which was formerly considered (Evans, 1937, b) ss a tribe of the
Euscelidae: Thymbris Kivk.,, Alseis Kirk.,, FEpipsychidion Kirk.,
Putoniessa Kirk., Macroceps Sign., Ehotidoides Ev., Hackeriana Ev,.
Rhotidus Stal.

In the more primitive genera, e.g., Macroceps {Plate VII, fig. 10},
the head is much wider than it is long and the fronto-clypeus is
small and entirely ventral. Posterior to the epicranial suture, but
anterior to the ocelli, is a transverse ridge that extends right across
the head to the eyes on each side. In genera, such as Putoniessa and
Rhotidoides, with the backward extension of the fronto-clypeus, the
ridge lies along the ventral apical border of the head, and the ocelli
have moved from a ventral to a marginal position. In Thymbiis
the ridge is still perceptible, but the ocelli are on the crown, whilst
in Rhotidus and Hackeriana, in which the head is produced and the
ocelli on the erown, in the case of the former, well away from the
apex; no trace remains of a transverse ridge or of the epicranial
suture. Both the tegmina and the wings have mormal venation:
the pronotum is narrow laterally, and the hind tibiae are armed with
prominent spurs that decrease in size from the apex to the base,

All known species are arboreal, and the majority are confined to
eucalyptus trees.
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)iacropsidae

{Plate VI, fig, 7; F 11

It is difficult to understand why this well-dis
hoppers has been associated so long with I»/f/ms(np«.
from ventral ocelli, and the shape of the pavameres and
plates, both chavacters of little phylogenetic significance,
no features common to the two groups., Of the three genera
in Australia, two, Macropsis Lewis and Oncopsis Burm., ave of
wide distribution, whilst Stenoscopus Kv. is confined to Wes
tralia.

The head, as far as Australian species are concerned, lies almost
entirely in one plane, and a crown, if present, is very narrow. The
ante-clypeus and lorae are frequently somewhat swollen, the maxiilary
plates narrvow, the clypeal sutures directed outwards towards the

eyes, and the antennal scrobes form a continuous line with them.

Frontal, epicranial, and covonal sutures may be faintly indicated,
as shown on Plate VII, fig. 6 (Ouncopsis pullus Ev.), or not apparent,
and a pair of compact sausage-shaped markings indicate the attac
ments of the muscles of the sucking-pump. The tronto-clypeus i:
usually small, the vertex ig large, and the whole head is generally
punctate or rugose. The pronotum, which may be declivous or raised
into a hump, narrows laterally (Plate I1X, fig. 6}, and the bases of the
tegmina lie close behind the eyes. The tegmina have normal vena-
tion, and frequently several angular cells are developed; they are
tectiform, have narrow appendices, and do not overlap apically. The
wing venation is distinct, as R, . 5 and R .45 are fused for their
entive length. The hind tibiae are not flattened nor curved, and
have a row of evenly-spaced short, strong spines (Plate X, fig. 3}

Of the three genera, fifteen species of Macropsis, seven spec
Oncopsis, and one species belonging to the genus Stewnoscopus, have
been described from Australia. These represent but a fraction of
the large numbers that await description, and it is probable that an
intensive study of the family would lead to the erection of several
new genera. As far as is known, all members of this family inhy
trees and shrubs. ’

Tartessidae
(Plate IV, fig. 8; Plate VI, fig. 8; Plate VII, fig. 7; Plate X,
fig. 7; Plate X1, fig. 11}

This family is ervected Lo hold a very distinct group of gen
three of which occur in Australia (Tartessus Stal, Tartessella By,
and Tartessoides ¥v.). Previously these genera had been included
in the Buscelidae (Evans, 1837, b).
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The head is of particular interest, because in the nymphs of some
seies of Tairtessis, the frons is a distinet sclerite, and even in the

may remain of the epistomal suture (Plate VII,
. 7). The ocelli lie at the corner of the frons, close to the junction

ult head tra

the frontal and epicranial sutures, and may be either ventral,
wmarginal, or dorsal, and the crown may consist entively of the ver-

or of the vertex and a narrow frontal margin. The tegmina
have several cells, and a wide appendix that extends to the costal
margin, and in Sarpestus specularis Spangb., a New Guinea species,
traces remain of the sub-costal vein. In this genus the wmedia is
fused for the greater part of its length with the radius. The wing
iz unique amongst the Jassoidea, in having a marginal or ambient
vein that continues on to the anal area. The hind tibae have three
»ows of long, strong spines and one row of fine hair-like spines, and
between each of the spines of one row, all of which are set on swollen
kases, occur a few minute spines. This development of minute inter-
volated spines is of little significance as it has occurred independ-
ntly in several groups.

All species in this family are arboreal, and the Australian repre-
sentatives, although not confined to eucalyptus trees, are principally
sociated with them.

Jassidae
(Plate VII, fig. 14)

This family is only known to me from two species belonging to
the genus Jassus Fabr. The head of one of these, which is illus-
trated on Plate VII, fig. 14, is long and narrow, and the frontal
suntures lie close to the eyes on each side. The ocelli are marginal,
and the coronal suture joins the transverse epicranial suture at the
apical margin of the head, thus the wide crown consists entirely of
the vertex. The tegmina superficially resemble those of Tartessus,
&z the wide appendix continues as far as the costal border. The
male genitalia are of interest, since the aedeagus is very long and
the basal plates short.

Species in this family resemble the Tartessidae, as the epicranial
suture lies along the ventral posterior margin of the head, and is
transverse, but in the lengthening and narrowing of the face they
differ widely from all other genera that have arisen from the Bytho-
scopoid stem. Only a single genus, Tharra Kirk., belonging to this
family has been recorded from Australia.



J. W. EVANS 45

Cicadellidae

(Plate VI, fig. 9; Plate VIII, fig. 9; Plate IX, fig. 13,
Piate X, fig. 13)
This well-differentiated family needs little comment, its most out-
wnding chavacteristic being that not only does the hind-maost por-
tionn of the fronto-clypeus form part of the crown, but the attach-
g impressions of the muscles of the sucking-pump extend on to
the cyown. The frontal sutures are also on the crown of the head
and are always distinet, and traces may remain of a transverse
epicranial and a longitudinal coronal suture. The ante-clypeus and
the post-clypeus are usually swollen, the pronotum is wide laterally,
and the tegmina long and narrow. The hind tibiae have an arma-
ture of strong spines, but lack spurs, and may have minute spines
between each of the most prominent spines.

This family, members of which feed principally on grasses, is poorly
represented in Australia, only one genus, Cicadelle Latreille, having
been recorded.

Euacanthidae
{Plate VII, fig. 16; Plate IX, fig. 14}

‘uacanthus Le P. and S. does not occur in Australia, but three
Australian species have been placed in a genus Fuacanthells Ev.,
which is believed to be related to Fuacanthus.

The family contains species that are similar in general appear-
ance to members of the Cicadellidae, but which differ in that, although
the hind portion of the fronto-clypeus extends on to the crown, the
frontal sutures are ventral, the ocelli, though dorsal, are close to the
margin of the head, and a transverse dorsal ridge marks the posi-
tion of the epicranial suture. It is possible that the area between this
ridge and the apex of the head represents the remains of the frons.
The pronotum is wide laterally in Fuacanthus, though narrow in
Kuacanthella, and in both genera the ante- and post-clypeus are
swollen. The tegmina are short and rounded apically and lack a
cross-vein (M, ,_,) joining the media to the radius. The hind tibiae
are armed with evenly-spaced spines of equal size mounted on slightly
protuberant bases and with minute spines set between them. All
sweeies known to me are grass-feeders.

Pvthamidae
(Plate VII, fig. 13)

This family is only known to me by one species, Mainda praeculta
Diist., the head of which is figured, although two Australian genera,
Tortor Kirk., and Dryadomorpha Kirk., have been described. For
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particulars of the

made to Baker, 1023,
1

midae

This author
affinities to the Huac
than to the Cicadeilidae.

¢

P
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number of illustrations are given of Prele gratiose Mel
be seen that, although in cephalic characters this species v
appear to be close to Fuacanthus, the tepminal venation and a
ture of the hind tibiae are of a distinctive nature.

Nirvaniidae
(Plate VIII, fig. 11)

Four species contained in four genera have been described fi«
Australia, but these insects are rare, and for a discussion of this
family refevence should be made to the work of Baker, mention
above. The head of Nirvana pallide Mel. is figured; with this specie
the frontal sutures are short, and it is probable that the producss
crown consists solely of the vertex.

Stenocotidae
(Plate V, fig. 8; Plate VIII, figs. 5, 8; Plate X, figs, 9, 11,
Plate X1, figs. 8, 9)

The Stenocotidae, with the exception of a single genus, ave con-
fined to Australia. The face of the head is usually flattened and as
wide as long, and the fronto-clypeus in certain species is separated
into a frons and post-clypeus, the arched epistomal suture persist-
ing in a reduced form (Plate VIII, fig. 5). The ocelli, which lie at
the apices of the frontal sutures, may be ventral or dorsal or lie
in marginal depressions. The tegmina in all Australian representa-
tives have the anal veins fused apically, and the hind tibiae have
distinet spurs, decreasing in size from the apex to the base. Sexual
dimorphism occurs in soine genera.

Baker (1923), in a discussion of the position of the genus Kove-
belio. Baker, which occurs in Western North Amevrica, suggested th:
it lay between Stenocotis Stal and Ulopa Fall.,, but was sufficientiy
distinet from either to merit the erection of a family, the Koe-
beliidae, to contain it. This genus is now transferred to the Steno-
cotidae, because of the close similarity of head structure between
Kyphoctis tessellata Kirk., and Koebelia californica Baker (Plate
VI1II, figs. 5 and 6). The resemblance is not confined to these twe
species, as the frons of Stenocotis is algo similar in shape to that of
Koebelia,. A Y-vein is not developed with Koebelia, and the hind
tibiae (Plate X, fig. 9), though lacking spur development, is of a
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K. ealifornica ave unknown o
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aker (TQZ}), POSSess a f‘hmduu that is unigue among
: , namely strongly rounded genae, the sharp outer edge
of which curves mesad to the front above the lorae, leaving the latter
with the outer border apnarent]v free in facial view.

On Plate VIIIL, fig. 1, is shown the head of the Kuropean Ulopa
ticulate Fabr., with which the maxillary plates have been moved
slightly out of position, and it will be seen that the distinetive chay-
acteristic of this family is nothing more than the persistence of the
sab-genal sutuve, which, as shewn in fig. 3 on the same plate
tAnracephalens wlopae Ev.y, may alse occeur with the Ledridae,
aithough exceptional in this family.

The Ulopidae are too well RKnmown to need further discussion, but
it may be mentioned that the wide crown consists entirely ot the
vertex, and that ocelli, if present, lie well away from the frontal and
spicranial sutures, having migrated te the crown independently of
the backward development of the {fronto-clypeus. One genus, As
tvolopa Ev., has so far been described from Australia. Tt is believed
that all species in this family feed on grasses,

Paropiidae

(Plate VIII, fig. 2)
The Paropiidae ave another well-known family of small leaf-
rppers, and are related to the Ulopidae. As may be seen from the
fgure of the head of Megophthalmus scanicus Fall,, the frontal and
epicranial sutuvres ave replaced by wide carinae, and the marginal
depressions that contain the ocellt and the crown are formed from
the vertex. A single genus, Kahovalu Kirk., has been recorded from
Y ustralia,

Ledridae
{Plate VI, fig. 5; Plate VIIL, figs. 3, 4; Plate IX, §
Plate X, figs. 14, 15, Plate XI, fig. 7)

The Ledridae comp that
sight well bp divided into three families, but which for the moment
» grouped in three sub-families. The Ledrinae in which the Palae-
ic genus Ledra F. occurs, contains six described Australian genera,
L('(Z/op.szs White, Ledramorpha Stal, Jukurvke Dist., Poreorhinus

Dist,, Rubrie Stal, and Platyledra Ev,

a heterogeneoug collection of genera tha
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Insects in this sub-family have the head considerably flattened,
widely produced, and concave ventraliy., The ante-clypeus is narrow,
often pear-shaped, and the post-clypeus includes neavly all that payt
of the head, both the face and the crown, that lies between ‘
antennae and the ocelli.  Although the c¢ovonal suturve maxy appear
to extend to the apex of the crown, a study of nymphal heads shows
that it terminates close to the ocelli, and the obsolete frontal sutures,
which are perceptible in Ledropsis c¢rocing Dist., tevminate at the
ocelli., Thus the ocelli have migrated to their present dorsal posi-
tion by way of the side of the head and not over the apical margin.
The posterior median swollen ventral portion of the post-clypeus.
although differentiated from the flattened lateral portions, is not
separated from them by sutures; no well-marked antennal ledges
are developed, and the eyes are prominent. The pronotum is collar-
like, and may be raised into flap-like processes; the tegmina may
have simple or recticulate venation, and the hind tiblae are con-
sidevably flattened and may lack spines orv spurs, but usually one ov
a few spurs remain. In spite of the fact that species in the genus
Dorycephalus Kirsch have marginal ocelli and hind tibiae with num-
erous spines, it is thought that they represent a priniitive ledrid type,
and ave hevewith transferred to the Ledrinae. The head and pro-
notum of Dorycephalus platyrhynchus Osb. is figur on Plate TX,
fig. 12, and should be compared with that of Rubriv carnose Sthl
{fig. 11}.

Two genera described recently {Evans, 1937, ay, Ledielle Ev. 2
Ledraprora Ev., are placed in a new sub-family the Ledrellin
Species in this group vesemble those in the Ledrinae in the vena-
tion of the tegmina, in having prominent eves and in the ocelll being
on the crown, which in the case of Ledreprore is narrowly produrced
and consists almost entirely of pait of the fronto-clypeus., The hind
tibiae are flattened and similar in armature and shape to that
figured on Plate X, fig. 3. They differ in the possession of tinct
antennal ledges and a wide ante-clypeus; the head is not spatulate,
and the pronotum, though wide laterally, is not collay-like.

The third sub-family, the Cephalelinae, has been defined previous
{(Evans, 1937, a). Insects in this group differ from those in the

=

af

1

other two in their smaller size, in having deep antennal pits, in
having the ventral posterior surface of the fronto-ciypeus evenly

concave or convex, not raised centrally, and in having hind tibiae
which ave not flattened, but short and feebly spinose. They resembie
them in that the frontal and epricranial sutures are obsolete, the
produced crown consists largely of the fronto-clypeus, the ocelli are
on the disc of the crown, and the pronotum is coliar-like.

PHYLOGENETIC TREE

A phylogenetic tree is reproduced on p. 49 to indicate the possible
inter-relationships of the various jassoid families. With only the
Eurymelidae and Bythoscopidae are lesser divisions shown, and with
the latter family only a few of the many that probably exist.



J. W. EVAN3s 40

FVGINVHLAC
IYAIHLINY OV
ELRIREET ]
IYAINVALIN

JASSIDAE
TARTESSIDAE
MACROPSIDAE
THYMBRIDAE
AUSTROAGALLOIDIDA
% iDIOCERIDAE

FUPTERYGIDAE




the

Seppers,

Tamiies, with

Aethalionida in

e nymphs

DOWELS.

‘boreal

T it does b
of Guuona octolineata
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f-hoppers have veeoide
on eucalyptus trees.  Only one species {Kuypino-

gans Ev.) has been taken on Acaciu spp., which,

ve the dominant Australian trees, and on which geveral

cies of membracids feed. None has been taken on any of the
Hteaceae,
Ahilst the Eurymelinae, Pogonoscopinae, and most of the Ipoinae,
the Thymbridae, Austroagalloididae, Stenocotidae, Australian
Hoceridae, and most of the Tartessidae feed on eucalypts, none of
the Macropsidae have been faken on these trees, but have been found
ty of low-growing shiubs.

All the Australian Euacanthidae, Euscelidae, Ulopidae, Cicadellidae,
. m;hade‘ nae, and Agalliidae, so far as is krown, feed on grasses,
dz, and plants of a similar habit. In general it is found that
st leaf-hoppers with ventral ocelli are arboreal, whilst those with
and marginal ocelli feed on grasses and other low-growing

S1ZE, COLORATION AND SCULPTURE

Fne size, coloration, and sculpture of leaf-hoppers arve of assist-
d@temnmng relationships. It would seem that, with certain
‘ the most primitive groups of present-day leaf-hoppers
are smah and the general tendency has been towards an increase
ther than a decrease in size. In the Eurymelidae, which includes
the largest leaf-hoppers, the more genevalized species, such as
Fakeriola procurrens, are smaller than the move specialized, such as
fpo pellucide B, and Eurymelops bicolor (Burm.). Similar examples
sald be given for the Stenocotidae. All the Ulopidae are small, like-
wize the Cephalelinae and the large size of several Ledrids conforms
with the idea that they may be highly specialized tvpvs descended
from o oan extinet primitive stemi. On  the phylogenetic tree the
railiidae and BEuptervgidae ave .>i own as arising h'om the same
side-branch; this is because the factor of zize as well as gtructure
fhas been taken inte account.

-hoppers are ornamented wi a Wide variety of colour pat-
terns.  In the Ledrvidae, Ulopidae, Paropiidae, and Stenocotidae, no
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bright colours ave developed, various shades of brown

iominant,  In the Ipoinae and Pogonoscopinae vellow,
brown markings only occur, whilst the Euryvmelinae, ‘thuu;zh
Liack, may have vivid orange, red, and yellow coloraiion,
the principal pigment in many families, is never present.

The body-sclerites of most leaf-hoppers are smooth, yet many have
sraneverse striations on the pronotum and raisec i
developed on the head and prothorax. All the
the head and pronotum punctate or rugose, as
case in the Austroagalloididae. This characte:
‘erentiate these families from the Bythoscopidae.

the
diff

GENERIC AND SPECIFIC DIFFERENTIATION

Any attempt to arrange the components of a group of insects of
such ancient lineage as the Jassoidea into a system based on natural
relationships, must always be complicated by two factevs. Fivst,
the picture is incomplete, like a jig-saw pugzle of which most of the
pieces are missing. Secondly, confusion is Hable to oceuy hecause of
parallel evolutionary trends. Considered as a whole, the Jassoidea
are a remarkably homogeneous group, doubtless because they occuny
the same environment during both their immature and adult Iife,

and the types of environment available are limited, hence but few
adaptive characters have been developed. They may be tree or
shrub-inhabiting insects or live in pastures and similay environ-
ments; a few are myrmecophiles. Most of the arboreal forms are
confined to a single species or genus of plants, and a few (eertain
Kupterygidae) have alternate seasonal food-plants, and migrate from
deciduous to evergreen tirees.

Five types of evolutionary development can be recognized. In one
type mew species and later genera have resulted from isolation,
gither geographical or as the rvesult of the adoption and retention
of a new food-plant. Such changes as accompany isclation usually
lack direction, and may in the case of new food-plants be due to a
physico-chemical reaction resulting from the nature of the cell-sap
ingested. Another group of evolutionary changes is caused by a
gradual re-orientation of muscle fibres that causes a change of shape
of certain body sclerites. Changes of an orthogenetic nature that
confer no benefit on the organism, and do not appear to be in response
to any stimulus, also oceur, and finally those of an adaptive nature
and those due to mutations.

It is not proposed to discuss the classification on an evolutionary
basis of all the families, but only to give examples selected from a
few, and to show how, in many instances, it is difficult to decide
upon the limits not only of genera, but also of species.

In the Eurymelidae genera are plentiful and species few, and the
genera, which are cleav-cut, may be of mutational origin. Certain
species in this family (e.g., Eurymele fenestrata) have numervcus
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constant colour vavieties, whilst in other speeies (c.z., Kurymeloides
punctate Sign.) variable colour varieties occur. It is possible that
some of these colour varietics may occupy different areas, or the same
area, and may not inter-breed, and hence may represent incipient ov
true species. Possible incipient species also occur in such genera as
Rhotidoides, where minor colour variation is often accompanied by
slight structural diffevences largely aifecting the extent of the crown.
In the genus Cileadella, several Austialian species occur with whiech
changes in colour pattern are invariably accompanied by minor mor-
phological changes. The above examples ave concerned with specific

differentiation; in other groups specific differences ave well-estab-
lished, but genevic ones indefinite.

In the Bythoscopidae, Neovulturvus lapsus differs in head strue-
ture from Thaumatoscopus dunkensis to such an extent that the two
species might well be placed in ditfevent families, vet a complete
series of intergrades occurs between them. Similay series arve found
in the Cephalelinae between Anacephaleus Ev. and Cephalelus Pevch,
and in the Kupelicinae between Dorydicon Burm. and Paradorydiim
Kirk. Such series of changes would appear to be along orthogenetic
lines.

In the above instances species development has rvesulted {from a

definite divection, in each case con-

progressive develc
cerned with the shayp
and Macropsis, although species ave distinet in colour pattern and

In many genera, such as Oncop

morphological differences, no trends in any particular divection have
been noted. 1in the Bythoscopidas it is believed that evolution has
proceeded in several directions from a basic type resembling Fivisio-
scopus, whilst the present-day Ledrids, which give little evidence of
evolutionary direction, are probably the remnants of an ancient group

of which no primitive types survive.

ORIGINS OF AUSTRALIAN FAaUNA

In this section the problem of leaf-hopper distribution is only dis-
cussed from the Australian point of view. Of the twenty-one families
given in the new classification, representatives of all but two, the
Aethalionidae, which are confined to South America, and the Signorve-
tidae, which are an Oriental family, cccur in Australia.

Tiillvard (1924) has given a table showing the known sources of
the present Australian and New Zealand faunas, in which are ten
divisions extending from Upper Permian to Late Tertiary times.
Only four divisions need be considered here, of which the representa-
tive faunal elements are the Middle Austro-Malayan of Upper
Cretaceous and Early Tertiary times, the Last Antarctic of Middle
Tertiary times, the Autochthonous xerophytic clement of Tertiavy
times, and the Late Austro-Malayan of Late Tertiary times.
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Il is suggested that the Bythoscopidae and Tartessidae are part
of the Middle Austro-Malayan element, that the Euscelidae, Euptery-
gidae, Agalliidae, Macropsidae, and Idioceridae form part of the last
Antarctic element that reached Australia in Mid-Tertiary times, and
that the Jassidae, Euacanthidae, Pythamidae, Cicadellidae, and Nir-
vaniidae, none of which are well represented in Australia, and all of
which are largely though not entirely confined to north-east Aus-
tralia, form part of the Late Austro-Malayan element.

The Thymbridae and Austroagalloididae form part of the indigenous
xerophytic fauna as do also the Stenocotidae, but the last named
family, together with the Ulopidae, Ledridae, and Paropiidae, all of
which are to-day vepresented by the survivors of an ancient well-
distributed fauna, may have originated in Cretaceous or even earlier
times. The Eurymelidae possibly belong to the Western Australian
element of Cretaceocus times.
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Note.

After the completion of this paper a small collection of leaf-
hoppers was received from Dr. A. Zachvatkin., Amongst them was
a specimen of Macroceps ahnegeri Mel. This species is not con-
generic with the genotype, Macroceps fasciatus Sign., but, together
with Achrus nigronervvosus Lind., Symphypyga leopardine Hpt., and
S, albigutie V.K., and doubtless other species, would appear to
vepresent a distinet group, differing from any considered in the fore-
going pages. All these insects have a fronto-clypeus that is con-
siderably swollen, small antennal scrobes, a vertical vertex, and hence
no development of a crown, rounded frontal and epicranial suturves,
and no coronal suture. The tegmina may have recticulate venation,
and the hind tibiae have two rows of elosely-set slender spines and onc
row of widely-spaced spines, mounted on distinet but not prominent
bases.

Several species of Melicharelie Sem. were included in the collec-
tion. In spite of superficial differences in a number of morpho-
logical features, it is certain that this genus, and also Symphypyga
obsoleto Hpt., are related to Austroagalloides and belong to the same
family.
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1.—Wing
2.—Wing
8.~-Wing
4.—Wing
5.—Wing
6.—Wing
T.—Wing
8. —Wing
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EXPLANATION OF PLATES.
PraTteE IV

Hindola compacta (Cercopidae, Machaeroiinae).
Cercopts jactator (Cercopidae, Cercopinae).
Sextius virescens (Membracidae).

Aethalion reticulatum (Aethalionidae},
Furymeloides punctata (Burymelidae).
Bythoscopus lanio (Bythoscopidae).

Putoniessa rivularis (Thymbridae).

Tartessus fulvus (Tartessidae).
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PraTe V

Fiy. 1~-Hypothelical tegmen of common ancestor of Permian Homoptera. {After
Carpenter, 1533.)

2.~—Hypothetical tegmen of common ancestor of recent Jassoidea.

3.—Tegminal pad of pre-imaginal instar of Ewrymelops rubroritalic.

4.—Tegmen of Aethalion reticwlatum {Aethalionidae).

Fig. b.—~Tegmen of FEurymelita terminalis (Fuarymelidae).
Fig. 6.—Tegmen of Paradorydium menalus (Fuscelidae).
Fig. T~-Tepmen of Cornutipo scalpellum (Eurvymelidag).
Fig. S.—Tepmen of Kyphoctis tessellata (Stenocotidae) .
Fig., 9-—Tegmen of Balkeriola procurrens {FEurymelidae}.

Fiy, 10.—Tegmen of [diccerus seckeri (Idioccridae).






1.—Tegmen
2.—Tegrmen
3.—Tegmen
4.-—Tegmen
5.-~Tegmen
§.—Tegmen
7.—Tepmen
8.—Tegmen

9.—Tegmen

10.~—~Tegmen

Prate VI
of Rubria sangwinea (Ledridae),
of Macroceps tonnoiri {(Thymbridae).
of Austrolope Fingensis (Ulopidae).
of  Austroagalloides karoondae (Avstroagalloididae),
of Anccephaler

carribensis (Ledridae).
of Troenada gigantea (Bythoscopidae).
of Stenoscopus drummondl {Macropsidae).
of Sarpestus specularis (Tartessidae).
of Cicadella pasiphae (Cicadellidae).

of Signoretic awvreola (Signoretidae).






11.—Head of
12.—Head of
13.—Head of
14.-—Head of
15.—Head of
16.~Head of

Jassus

coronal sature; es.,

epistomal suture; fe.,

t and 2.—Head of Penthimic americanu

Austroagallia
Idiocerus leurensis

Mainde pracculia

Preta gratiosa

Euacanthus interruptus

PrLAaTE VII

{Bythoscopidae}.

3 and 4.-~-Head of Troenada gigantea (Bythoscopidae).

5.—Head of Austroagaelloides nigra (Austroagalloididae).
6.—Head of Oncopsis pullus (Macropsidae).
T.—Head of Tartessus blundellensis (Tartessidae).
8.—Head of Opic multistrigia (Furymelidae).

. 9-—Head of Aethalion reticulatum (Aethalionidae).
10.—Head of Macroceps [ atus {Thymbridae).

torride (Agalliidae}.
(Idioceridae).
(Pythamidae).
indicus {(Jassidae).

(Signoretidae).
{Buacanthidae).

epicranial suture; fs., frontal

fronto-clypeus :

stuture

V.

vertex ;
ac., ante-clypeus; cls,, clypeal sutuve,

ons.,






. 2~-He:

. 3.—Head of Anceephaleus ulopae (Le

s., sub-genal suiuve

Prate VIII

1.—Head of Ulopa reticulate (Ulopidae).

of Megophthalmus scanicus {Paropiidas).

a

ridae).
4.—Head of Ledropsis crocing {Ledridae).
5. —Head of Kuyphoctis te

llata  (Stenocotidae).
6.~—Head of Hoebelin californica {Stenocotidae).
7—Head of Reutericlin flaveseons {Bythoscopid:
8.—Head of Gyponae angulate (Bythoscopidae).
9 —Head of Cicadella
10.—Head of Deltocephalus

11,—Head of Nirvanos pallida {Nirvaniidae).

ata {Clcadellidae).

abliguus {Fusceiidae) .

12.——Head of Typhlocybe wimi {(Hupterygidae).

, frons: pe., post-elvpeus: fs.,

suture.

frontal suluve; es.

epicranial
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1.-—Head
-Head
J.—Head
d.-—Head

T-—Head
#-—Head
¢ —Head
10— Head
1l.—Head
32.-—Head
13.——Heud
14.—Heud

15 —Head

PLATE

Prothoras of Furinosc { Bythoscopidae).

Prothovax of Penthimic amerd

1 ne  (Bythoscopidae).
and Prothorax of Reuteriella davescens {Bythoscopidae).
and FProthorax of Hecalus lineatus {Bythoscopidaed.
and Prothorax of Gypona angulate {Bythescopidae),
and FProthorax of Owncopsis pullus (Macropsidae).

folken.

=

and Prothorax of Rhotideides no {('Thymbridae).

and Prothorax of [diccerus lteure s {Idioceridae).

and Prothorax of Chlovetettiz wricolor {Euscelidae).

and Prothorax of Awstroagadloides nigra (Austroagalloididae).
and Prothorax of Rubrie carrose (Ledvidae).

and Prothorax of Dorycephalus platyrhynchus (Ledridae).
and Prothorax of Oncometopia suinralis (Cicadellidae).

and Prothorax of Fuacantbus aeuminatus {Euaeanthidae).

and Prothorax of DPreta gratiesa (Signoretidae).
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Flig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

1.—Hind
2.-—Hind
3.—Hind
4.—Hind
5.—Hind
6.—Hind
7.—Hind
8.—Hind
9.—Hind
10.—Hind
11.—Hind
12.—Hind
13.—Hind

Prate X
Tibia of Furinoscopus viridis (Bythoscopidae).
Tibia of Idiocerus kirkaldyi {(ldioceridae).
Tibia of Macropsis victoriensis (Macropsidae),
Tibia of Bakeriola procurrens {Eurymelidae).
Tibia of Furymelops bicolor (HKurymelidae).
Tibia of Lasioscopus acmaecops (Furymelidae).
"Tibia of Tartessus fulvus (Tartessidae).
Tibia of Rhotidus leurensis (Thymbridae).
Tibia of Koebelia californice (Stenovcotidae).
Tibia of Aethalion reticulatum {(Aethalionidae).
Tibia of Stenocotis depressa (Stenocotidae).
Tibia of Muacroceps tamarensis (Thymbridae).
Tibia of Cicadella richmondensis (Cicadellidae}.
Tibia of Rubria sanguinea (Ledridae).
Tibia of Ledropsis crocina {Ledridae).
Tibia of Preta graiiose (Signoretidae).
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Prate NI

L—Male Cenitalia of Bealeriole procurrens (Furymelidae}.

2 —Male Genitalia of Eurymela fonestraia (Eurymelidae).
3o—Male Genitalia of Furinoscopus viridis {Bythoscopidae).

4—Male Genitalia of Macropsis fasmaniensis (Macropsidae}.

-Male Cenitalia of Awustroegallia torride (Agalliidae).

§.—Male Genitalia of I[dicceruy lirkaldyi {(Idioceridae).

7.o—Male Geunitalin of Ledropsis crocina (Ledridae).

Fig. 2—~Male Genitalia of Koebelin californica {Stenoeotidae).

g, 4 —Male Genitalia of Smicrotis sp. (Stenocolidae).

16 ~-Male Genitalia of Huackeriana glauce (Thymbridae).
Fig. 11.—Male Genitalia of Tartessus idyia (Tartessidae).

1
Fig. 12.—Male Genitalia of Kuscelis stactogalus (Fuscelidae).

%., aedeagus; sm. segmental membrane; bp., busal plate; sp., sub-genital plate; pm..
paramere ;] Dg., [JY}Z‘)DhOY‘E~
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