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In the system of the superfamily of the Tulgoroidea the lantern flies
(Fulgoridse) and nosatki (Dictyopharidae) form sister group (further F - D)
belonging to higher Fulgoroidea.

POSITION OF THE SISTER GROUP FULGORIDAE - DICTYOPHARIDAE Il THE SYSTEM
OF SUPERFAMILY FULGOROIDEA

411 leafhoppers, except not numerous cases of reduction (Tettigometridae,MegnOPHA
have primary ovipositor developed already in common ancestors of all Pterygote.
In superfamilies Cicadelloidea, Cercopoidea and Cicadoidea and also in lower
Fulgoroidea (Cixiidae, Delphacidae) it fulfills the function of piercing-pilling.
In higher Fulgoroidea the ovipositor consisting of the same homologous parts
is modified for raking up particles of soil and stirring them with sticky
secretion of ovipositing glands to coat eggs which subseguently are disversed on
soil or are attached to any solid substrate, mostly to bark (Keshaw, Kirkaldy,
1910; Silvestri, 1934; Miller, 1942; Cobben, 1965).

In Fulgoroidea plercing-pilling ovipositor accuired some characters of
secondary speclalization among which is the occurrence of basal unpaired apodeme
of the second valvae; the apodeme exists also in all other Fulgoroidea having
raking up - stirring ovipositor.

Among Fulporoidea with the raking up — stirring ovipositor there are two
natural groups separated by Muir (1930) on the base of structure of the second
segment of hind feet. In the group to which belong ¥ - D (Derbidae, Achilidae,
Fulgoridae, Dictyopharidae) on upper surface of the second segment there is a row
of 4 or more teeth; in the other group there are only two teeth (no teeth being
able to bear subavical setae). However, families Derbidae and Achilidae reflect
earlier stage of the evolution when compared to F — D because thev differ from the
later by more primitive coupling apparatus on hin?.bé%Z;xgiw- thead of the femurl
of nymphs. The coupling apparatus CGermaﬁ%wgg;{géapparatesl occurs in nymphs of
all Fulgorocidea except Tettigometridae. The primitive type of coupling (Cixiidae,
Delphacidae, Derbidae, Achilidae) is characteristic by presence of 2bout 20 thin
ECLJnLK [teeth of spurl occupying an elongated oval area on bQ?WUUOl Chead
of the femurl. Advanced type of coupling (Tropiduchidae, Dictvopharidae, Fulgori-
dae, Lophopidae, Flatidae, Ricaniidae, Issidae) 1is characteristic by opresence of
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about 12 not differentiated short strong 6(1ALLK occupylng square elongate area.



Phylogeny of leafhoppers including Fulgoroidea in fact is not established yet
and for that discuss of the origin and position of F - D in the system has to be
restricted to very general outlines based on not numerous characters. _

In general appearance and in numerous morphological characters convergent with
Dictyopharidae are numerous Tropiduchidae reccgnized as separate family contrary
to F - D and belonging to the second branch of higher Fulgoroidea (Tropiduchidae,
Ricaniidae, Nogodinidae, Issidae, Acanaloniidae).

The characteristic feature of the sister group F - D is structure of phallotheca
of male with large membraneous chambers divided into bubbles above and below. Such

7rstructures are not characteristic of other Fulgoroidea, including Tropiduchidae.
Tropiduchidae considerably differ from F - D also in structure of ovipositor that
is characteristic for all tropiduchinous branch. In Tropiduchidae there are teeth
on lower lobe of the third valva of ovipositor. Hymphs of Tropiduchidae are preser-
ving generally primitive type of morphology that differs very much from F - D in
the scheme of distribution of sensory pits and in some other characters. Totally
similarity between F - D and Tropiduchidae shows characters of plesiomorphies and
differences - apomorphies of different derivation.
QUTLINES OF SIMILARITY OF FULGORIDAE AND DICTYOPHARIDAE

The sister group F - D id characteristic by its uniformity that is well reflec-
ted by even recent confussion with assignation of genera, tribes or even subfamil.
to one of the families in question. The analysis discloses that the characters up
to now applied by systematists to differentiate these two families were ever formal
by themselves or were formally applied. Among groups that could not be placed in

“discussed families were tribes Dichopterini, Lyncidini, Strongyledematini,

Capenini, genera Dorysarthrus, Aluntia, and some others. Particularly frequent were
mistakes in assignation of brachypterous representatives.

The similarity of Fulgoridae and Dictyopharidae concerns general appearance
and structure of main parts of their bocdy that vary similarly in both families.
Convergent is the type of head structure that can be short or long. is the examvle
of a short head can be mentioned Cladypha (Dictyopharidae) and Phenax (Fulgoridae);
as the example of a long head Callodictva (Dictyopharidae) and Hotinus (Fulgoridae).
Common in the family of lantern flies tvpe of head with secondarily compressed,
bent toward vertex head proéess (Enchophorinae and others) occurs =2lso among
Dictyopharidae e.g. in Centromeria. Examples of articulation of head vrocess
with head occurs-in lantern flies - Dorysarthrus and in nosatki - Rhaphiophora. At
the same time three last pairs of analogy do not occur in other families. There is,
apparently the case of great convergency of homologous lines of variability (evolu<4

tionary) in families that are near to each other. In Fulgoridae and Dictyopharidae



great similarity exists also in structure of chest, wings, legs, abdomen, Partly
the male genitalia, mentioned already, have auite similar structure that is not
reveated in other families. Excluding differences in method of laying ecgs the
considerable similarity, contrary to other families, can be observed in female
genitalia too, especially in structure of 2nd 2nd 3rd valves of ovipositor.
Particularity of the groups ¥ - D is demonstrated bv free, active, similar to
adults way of life of nymphs that does not occur so distinctly in other related
Fulgorcidea.

OUTLINES OF DIVERGEMCY OF FULGORIDAE AND DICTYCPHARIDAE

Separating of nearly related groups is always connected with estimation of
reliability, evolutionary stability that is applied for distinguishing characters,
it means with a problem of possibility of existence of convergent characters of
the same structure or their expression in terms of reversibility - restoration of
characters that were lost earlier. Complexity of distinguishing sister croups can
also result from preservation of representatives reflecting early stages of the
divergency of the groups when not all characteristic for final, typical represerta-
tives peculiarities became finally shaped and established, it means from the fact
of occurrence of the primitive representatives in whi%g %gt fullv expressed the
morphofunctional complex determining success of the group on the historicsal arena.

In the sister group I' — D there are many representatives havinc transitional
morphological character (e.g. Aluntiinae) and a number of alternative characters
which mostly or almost exclusively characterize one of the families but in separate
cases occur in the other too.

As a matter of facht presence of the creat similarity between lantern flies and
nosatki and ouite common cases of transition in characters nut under question their
separate identity. This problem did not rise for the formal estimation of the border
between the families, basically there was character of size, cclouration and richnes
of the additional venation that were mutnally devendent ard owing to these character
the big representatives of F - D were referred to lantern flies and small to nosatki

More precise analysis reveals that in size of the revresentastives of both

nable

families are reflected differences in their way of life that in mass tell
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the difference between them. However size and way of life are not auite conservativ:

in the group to exclude deviations in this or other direction, also secondar: one

[9))

cereerning genus rank, tribe and even nigher. Lentern flies predominantly arboreal
group, nosatki opposite, they live on grasses, more exactly they are shrub-gzrass

inhabitants, it means they are adapted to live amons lower plants. ‘rhoresl lantern
flies are characteristic by large size and occurrence in humid forssts. With their

large size and active in day-light way of 1lifs is connected their bright colouration




1lso rich secondary wvenatio 0 i
their way of lying ezzs -~ the most truthworthy character to distineuish this familr
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fprom nosatki. Lantern flies lay eggs on bark of trees, attaching them in rows and
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covering with wax. Owing to this wymnhs immediate 21 occur on the place

highly on tree. Changing the way of laying esgs from scattering them on soil to

the attaching to the bark of tree, apparently was the pivotal

2
to emergency of the family of lantern flies. 3imultaneously, T

ovipositor acquired some new functions (attaching) , modified some previous
functions (coating) and lost one of principal final functions - raking uwn. In nosatic
as in evolutionary ancestral families Derbidae and Achilidae ecgs ars simply
scattered on soil, ovipositing takes place on soil so that eggs or reliminarily are
coated with raked up soil. Ovipositor of nosatki has all ty al and working
functions of raking up - stirring ovipositor, that indicate connections with hahitat
on the surface of soil and adeaquatelv with lower and grassy vegetation. With the
conditions of live inside thicket of vesetation near soil are connected smaller
dimengions of nosatki and their gained cryphbic colouration, usually sordid browmish
or green. Nosatki predominantly are inhabitants of open landscanes and while in
forests they are connected with grass and shrub vegetation of flood-land, edges
etc. Connection with open areas in nosatki exists in accordance with some xevofily.
It is interesting to notice that forest inhabiting South American fribe Cladyphini
got plercing-pilling ovipositor that can be called tertiary as it derives from —
raking up -~ stirring one that on its part appear to be a result of transformation

of primary piercing-pilling ovipositor. It is possible that Cladvnhini acdonted
arboreal way of life. Connection with soil or with grassy and lower wveretation is

amilies of Culgoroidea (F“VWWﬂﬂo Delnhaci-

l'f)

observed in majority of more oprimitive

dae, Meenoplidae, Tettigometridae) and

R

lso in related superfamil—r Cerconoides,
Below will be considered numerous morphologizal characters that allow to differ-
entiate the lantern fliss and nosatki or basically characteristic for one or the
other of the families.
1. Supplementary veins on tesmen and, what especially imnortant, on clavus ars

very characteristic for lantern flies and do not oceur in nosabkl. with the exceptior

of monotypical genus dseligeia Yalk. Other renresentatives recognized as nosatki Cup

to nowl that have even one transverse vein on clavus, for combined set of characters
quwwkgshould be placed in Fulgoridae (Aluntis Stgl, Dichoptera 3pin., Dorysarthrus Put. ).
M 2. In lantern flies clavus is almost always onen, in nosatki it is always closed
This character is not exposed in narrow short winged reoresentatives of bobh familie:
for distinet patches of weins vanish and whole venation is disorganized. In szome
lantern flies, however, clavus can be closed -~ in secondarily small or subbrachypte=

- 0 . . :
rous forms (Limois Stal, Dichovtera Spin., Benamatapa Dist., Dorysarthrus Put.).
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Opening of the clavus in lantern flies is anparently connected with larger size -
such a clavus increases(épiiiQOf the bizger and more heavily chitinized (leather—
~-like) wings. Predominan¢g¢;f the open clavus in orimitive and typical forms of
lantern flies speaks in favour of mdargtandine of this character as ancestral for
the family.

3, In nosatki there is supplementary mechanism of bending under of the marein
of hind wing that is folden on a jugal fold. That mechanism 1s not expressed onl
in subbrachypterous representatives of the genus Scolops Schaum in connection with
reduction of wing size. In lanftern fliss such a benting under is never observed, it

is absent, partly, in genera Aluntia Sta1 and Dorysarthrus Put. In the genus

Dichoptera Spin. it is observabls suplementary folding of the hind wine but fellowing
other pattern and in other resion of the wing — between hind Cu and Postcuhitus there
is Z-shapne move along two flexion lines.

4o In lantern flies there are almost always absent hind discal keels of pronoftw
in imago as well as in nymohs; exception concerns Lyncides Stal and, mavhe some
Capenini. In the genus Dorysarthrus Put. hind discal keels are develoned onlvy in
nymphs. In nosatki hind distal keels are often present but a2s a wvhole thewv are
unstable, often vary within one species and can be differently developed in different
species within one ¢enus.

5. Hind margin of pronotum in lantern flies is always almost straight and in all
winged nosatki it is strongly concave.

6. Longitudinal vostfurcal keels of mesosternum in lantern flies are divercent
caudad, in nosatki thev are convergent caudad.

7. In nosatki on the first and second segment of 1lst and 2nd feet there are
almost always two transnarent specialized setae (sarkochetae), ewcevntion consists
of Saigona Mats., Tigrahauda Osh. and tribe Orceriini. In lantern flies in resnestive
position all setae are simpls and nigmented.

8. In nosatki teeth on ton of lst and 2nd segment of hind feet alunvs bear
subapical setae. In lanterm flies these teeth z2re almost al
however the setae are present in the primitive genus
movingl Aphaena Ge!. '

9. Hind tibiae on their apices in inner (ptimaryventral} group have almost
always 2 teeth in lantern flies and alwawrs 3 in nosatki. The only excention is
short winged lantern fly Lvmcides Stgl appearance of the third tooth here is appa-
rently connected with stressing of function of legs in connection with lost the
ahility to fly.

CoXae. '3\-“"

lo. In lantern flies commonly anterior TA3IUkY { gossomsr trochanters]
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long, overlaping apex of anteclypeus, in nosatki - short, not reaching apex of

anteclypeus.,

11. Hinfl femori and tibize in nosatki almost alwavs longer than in lantern f1.

12. In lantern flies arolium often not developed (Fulgorinae, Phenacinae,
Dichopterinae), in nosatki it is always well developed.

13. Sutures dividing first tergite of abdomen into anterior and posterior parts
differently shaped in lantern flies and in nosatki.

1l4. In connection with different way of lying eggs, that was discussed earlier,
in lantern flies and nosatki there are differences in structure of 1lst and 3rd
valvae of ovipositor. Secondary modification in lantern fliss includes rounding
and bréadening of the teeth on outer lobes of the 1lst valva, reduction and thicke-
ning and desclerotization of the inner lobes of the lst valvae and also disappea-
rance of the separated appendix on outer lobes of the third valvae.

15. In connection with that €? Mo, 14 1 eggs of lantern flies have lateral
small roof through which the nymph emerges. In nosatki eggs are without roof, thewr
are ccated with soil particles.

16. Harpagones (styli) in nosatki alwavs have anical tooth; in lantern flie
in most cases it is absent, however it is present in Aluntia, Dichovntera and in
some species of the senus Zanna. X v

i - . ‘ moulty, r

17. In nymphs of lantern flies AMHOTHbN wiob c?~§¥§§g%13 suture overlapi

¢ —
the first tergite of abdoren hV this means the middle tergal keel is doubled; in
> > J )

nosatki AUHOTHMU ureb E?¥§;%%§%ll suture does not exceed metatersum,
central (middle) keel on all tergites simple. In the primitive senus of lantern
flies Aluntis Stgl the central keel thescemtral—kee]l on the first tergite of the
abdomen simple, as in nosatki.

18. Sensory pits of nymphs of lantern flies and nosatki also differ. In lantern
flies they are high, crater-like, usually scatiered without arrangement, these which
are arranged in rows often considerably differ in size, at the same time there are
often the pits on the costal field of nymphal fore wings and on anteocular ares of
the head. In nosatki the pits shallower, bordered with only a narrov extending
margin, placed in more or less arranged rows and little differing in size from each
other. They are almost always absen’ on costal area and always absent on anteocular
area.

The mentioned characters applying detailed analysis and sufficient material
allow to separate families Fulgoridae and Dictyopharidae distinctly. They are also,
as it seems to me, sufficient for prooving separate identity of these families. The
most controversial remains position of the genus Aluntia Stgl, which apparently

appears to be phylogenetic relict reflecting somewhat initial stage of separation



of the family Fulgoridae. Other cases of overlaping of the characters of both
families apparently bear secondary character.

Among six groups which, in my opinion, necessarily to transfer from Dictyopha-
ridae to Fulgoridae and rise their status (Aluntiinae, Dorysarthrinae, Dichopterinase,
Lyncidinae, Strongylodematinae, Capeninae), only four first of them are described
below, these were studied on the collected material. Because of the restricted
material, position of the genera Aluntia Stgl, Dichoptera Spin. and Lyncydes Stgl
is also discussed basing on not total amount of above mentioned alternative
characters. So, among genera Dichoptera and Lyncides in available material nymphs
were not present, scarce material of Lyncides does not allow deever study of the
male genitalia etc. Only of the genus Dorysarthrus Put. there was sufficient
material.

BASIC DIRECTIONS OF THE MORPHOLOGICAL EVOLUTION OF LANTERN FLIES

For the taxons described again and transferred from Dictyorharidae to Fuleoridae
it is necessary to determine their place in the system of the family Fulgoridae
and for that there should be considered at least in very outline the basic stages
of the morphological evolution of the family.

For the lack of the material being unable to make basic revision of the family
based on all genera of the world fauna, I am iIntroducing four new subfamiliss
linking them +to the separated earlier ones. Differences joined with the new
subfamilies in all aspects do not fall behind the scale of differences between old
subfamilies, for that such approach seems to be justified.

The newest system of lantern flies of Lallemand (1959) appear to be modification
of the system of Metecalf (1938, 1947) with the Lallemand's rising some tribes of
Metcalf to the status of subfamilies (Xosopharini, Znchophorini, Zaanini) and
conducted a number of other less important changes. Both authors used practically
the same characters for separation of the groups. Classification by Lallemand as
well as classification by Metcalf up to now remains weekly based; accepted by
Lallemand 9 subfamilies are mostly poorly and unclearly characterized, their rank

might be overestimated.

Vast part of the subfamilies including also newly introduced Dorysarthrinae
and Lyncidinae can be divided into two groups: long-head lantern flies (Zanninae,
Dorysarthrinae, Hotininae, Fulgorinae, Amyclinse) and contracted-head lantern flies
(Enchopharinae, Aphaeninae, Lyncidinae, Poiocerinae and Xosopharinae). Phenacinae
Join, as it will be shown later, to long-head, Aluntinae and Dichopterinae remain
in separate positiom.

In straight-head lantern flies the head is strongly produced on its whole width

before eyes, forming directed forward an arch-shaped process on which there is




detectable distinct primary pattern of keels that is characteristic ervept for

Fulgoridae also for Dictyopharidae.

In condensed—head lantern flies if head process is present, the head before
eyes becomes narrow, the process is narrow, strongly bent backwards, often pressed‘r
to the head or there is no process and upper margin of frons wrinkled under margin
of vertex and compressed in a form of a transverse slit or sulcus.

In straight-head lantern flies the head process starting from the first instar
nymph to imago gradually becomes longer reaching maximum in imasgo. Among straight-
-head lantern flies separated are subfamilies Fulgorinae, Hotininae and Amyclinae
with straight border between frons and postelypeus as in condensed-head lantern flie:
and also subfamilies Zanninae and Dorysarthrinae having postclypeus deeply jut into
frons. The two last subfamilies are similar also in shape of legs, pronotum and
postocular cone-like swellings. Zanninae, contrary to all higher lantern flies, in
many representatives have upper hook of harpagones (stvyli) as characteristic for
nosatki and lower lantern flies Aluntiinae and Dichopterinae. Except that - judging
from external appearance and type of colouration Zanninae can be put at the other
side against all others "common" lantern flies, it means subfamilies Hotininae -
Poiocerinae (see the drawing). In Dorysarthrinae harpagon has no upper tooth. Maybe
the upper tooth in Zanninae reappears as a certain kind of atavizm, but nevertheless
it advocates in favour of counterbalance of Zanninae together with very near
Dorysarthrinae against remaining '"common" lantern flies,

Subfamily Phenacinae has short not contracted head of a simnle appearance that
at the first sight seems to be evidence of ovrimitiveness. Metcalf and Lallemand
put this subfamily at the first place in their systems. However vattern of distribu-
tion of keels on head (in Phenax, less distinctly in Pterodictya) completely
deviates prom the primary pattern Fulsoridae - Dictyopharidae. Above, between
keels which seem to be lateral margins of frons and intermediate keels there are
also supplementary keels, In many characters, partly in the form of postclypeus
and epiclypeal lobes of frons bearing keel on the part of gena and also in reduction
of arolium Phenacinae are very similar to Fulsorinae. If to suppose that head of

Phenacinae become such as a result of shrong

,:q

rdual shortenine of the head process
of Fulgorinae or Hotininae type then the supnlamentary keels of the frons can be
interpreted as true (primary) lateral keels of frons and those in uoper part of
frons that seem to be lateral keels can be interpreted as pracocular keels. Sculphnr
of the frons in Pterodictya allows to suppose that its nymph has more produced
head. Structure of ovipositor in Phenacinae is 2lso highly specialized.

In contracted-head lantern flies took place 2 multistace evolution of head
process toward its reduction. Advancing steps of this process can be observed in

subfamilies Enchophorinae, Aphaeninae, Poiocerinae, Xosovharinae. In Enchophorinae




the processlzarrowly compressed in front of eyes and the narrowed part is strongly
bent backward, anterior part Cof itsl broad (hind) half jut in and separated by
indistinct secondary keel from its anterior half. In Aphaeninae the process is

still more shortened and narrowed and except that it is pressed to hind part of
vertex or jut in it. Within the subfamily there are observable stc.zes of shortening
of the process up to complete reduction, when head became secondarily simply
constructed. In the course of reduction of the process lateral maregins of the fromns
near its apex deviate from it join at each side with a short keel to the upper parts
of the intermediate keels, forming common (uninterrupted) continuous keel that is
perceived as upper border of frons. In Polocerinae and Xosopharinae a fold in
anterior part of vertex in connection with complete reduction of head process,
displaces anteriad accordingly to the reduction, it vassed from vertex to the borde-
ring upper part of frons which is folded up in a shape of a groove or a slit. Vertex
secondarily acquired uwniformly flat surface. But the frontal margin of a croove
(anterior or lower) in its middle part is shaped as if intermediate keels were
passing one into another.

Nymphs of the many representatives of Aphaeninae (Lycorma, Limois) demonstrate
that in subsequent instars their head process increases but undergoes reverse
development during moulting into imago. Shape of the head process of the mentioned
nymphs resembles the same of the imago of some Amyclinae, for that in the face of
scarce data it is possible to supvose that Amyclinae are near to contracted-head
lantern flies. Metcalf put Amyclinae near Xosopharinae and Polocerinae, treating

Amyclinae and Xosopharinae as tribes of the subfamily Amyclynae s. lato (Metealf,

11938, 1947).

Subfamily Lyncidinae (genus Lyncides) has shape of frons and vertex as in
Aphaeninae, while head process is strongly reduced. There is a vlica between frons
and vertex, protuberance on the apex of frons (more exactly in place of convergency
of intermediate keels), intermediate keels of frons situated near the central keel.
Many characters of peculiarity of Lyncidinae are connected with brachyptery.

Analysis of the systematic vosition of all newly introduced subfamilies is given
below along with their descriptions, there are considered phylogenic interrelations
of the two supposingly the most primitive ones and at the samé time zlso of the
deviating subfamilies Aluntiinae and Dichopterinae.

A1l genera (Aluntia Stgl, Dichoptera Spin., Dorysarthrus Put., Lyncides St&81)
which are considered here as representatives of the separate subfamilies of the
family Fulgoridae, up to now were placed in various subdividings of the family
Dictyopharidae, what found reflection in part in the catalogue of the world fauna

of Homoptera (Metcalf, 1946). -
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Fam., FULGORIDAE
Subfam. ALUNTIINAE Emeljanov, subfam.n.
Type genus Aluntia St&1, 1866,

Middle size insects, in outward appearance and size similar to Dictyopharidae,”
distinetly smaller than most of Fulgoridae. Head strongly produced forming straight
head process. Postocular area strongly expanded to a half of length of longer
diameter of the eye. Postocular swelling not distinct as such, instead there is a
blunt thick longitudinal keel getting weaker toward neck region of the head.

Antennae strongly shifted backwards and bent anteriorly downwards along with head
7 capsﬁié,'in such a position their apices (apices of the second segment) hardly
reaching hind margin of eye. First segment of antenna narrow, ring-like, second
segment sausage-like, three times longer its breadth. A small number of rhinaria
present (as in Dictyopharidae). From upper margin of eye to neck margin outside of
lateral keel of vertex there is a distinct suture parallel to the keel., Ocelli under
hind margin of eyes well developed. Anteriorly of eyes, between lateral keels of
frons and vertex there is a longitudinal not sharp but distinct keel. Vertex narrow,
groove-like, almost parallel sided, slightly narrowing anteriad, pointed in front,
central keel not expressed, instead there is a weak furrow in the corresponding
position. Frons 2 - 3 times broader than vertex, in general varallel-gided, slichtly
narrowed between eyes. Intermediate keels of frons appear only in front of eves, n
distinctly emerging from the central keel and thus hecoming varallel, slightly -
diverging apicad and in a course of parabole merging with each other. Lateral surfa-

ces of frons in upper part of head process pass toward lateral sides of head:; thev

~are covered by slightly broadened inner fields there. Vertex and frons in side view

almost parallel, vertex straight up to its apex, frons subapically convexly elevated
as 1is characteristic for long-head Fulgoridae. Lateral margins of frons before apex
similarly but more abruptly bent up and reach toward keels of vertex, divercing from
apex of head. Clypeal margin of frons obtuse angle sharnly bent inwards. Latersl
margins of postclypeus and frons below (behind) eves not broadened leaf-like and not
elevated. On anteclypeus lateral keels developed only in anterior (upver) vart as in
Fulgoridae. Beak reaching!u? to/sz{; DEDTAT W 14 % (gdj.
from bepTAy’L] Mtt:\ ; eoj\ fon ™ or hind trochanters.

Protosternum elongated, conically broadening caudad. Anterior margin of pronotum
mildly arcuately convex, the hind one blunt-angle concave. There are developed
strictly straight lateral and central keels of disc, upper and lower keels of sides
of pronotum, lateral keels of disc - all of them divergent caudad. Scutum rhomboid
quite elongated with three parallel longitudinal keels being continuation of keels

on disc of pronotum.
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Tegmine elongated, broadened caudad with broad rounded hind margin, apical parts
of membranes prominently overlaping. Except essential narrow longitudinal and
transverse veins, the last spotted only in apical part of membrane, there are
supplementary, weaker, nodate, sometimes branching veins. Costal area thickened,
without transverse veins. Pterostigma nolt expressed. Radius and media diverge
immediately after leaving arc. Clavus open, at apex of the claval vein (PCu- ~i\l)
there is visible transverse vein running from wing margin to the claval suture, the
claval suture continues cutting off next 1 - 2 submarginal veins and disappears
behind them (it); there claval suture runs parallel to the hind margin of the wing.
Hind wings at rest without supplementary L?volvulus? 3abopot that is characteristic
for Dictyopharidae.

| Legs thin and long. Anterior trochanters, however, respectively short, not
reaching apex of clypeus. Anterior trochanters without sharp keels, second trochan-
ters without meracsnthus. Apex of hind tibiae bearing 6 teeth alternating in respect
of length, in primary ventral ventral group there are two teeth as in Fulgoridae.
Feet of 1lst and 2nd legs without specialized setae below on their lst and 2nd segment
Hind feet with subapical setae on distal teeth of lst and 2nd segments.

Abdomen elongated, slender, sternites IV — VI roughly twice longer than the third
one which remains in usual proportions.

Male genitalia (not dissected) have proportions and characters typical for
Dictyopharidae, harpagones are with apical hook. Anal tube has incision on hind margi
Female genitalia (not dissected) have very peculiar characters, with features
of proximity to typical Fulgoridae: lower blades of the 3rd valvae of ovipositor

without appendix, with soft hind margin.

Mymph (V instar). Looks like imago but abdomen still narrower and longer. Contrar
to imago on frons intermediate keels near one another reach clypeus, central keel
absent; lateral lobes of frons subapically cut through by supplementary keel as in
some Fulgoridae. Sensory pits spread on whole length of the lateral lobes from
clypeus up to the apex. On prosternum developed lower keel of the flank and uninter—
rupted prodiscal-postocular-upperflank keel. Hind discal keels completely absent.

By this means keels on pronctum in nymph are differently situated than in imago.
Flanks of pronotum long and low. Sensory pits occur on all perts that are separated
by keels. Nymphal wings of the ordinary shape with ordinarily distributed sensory
pits, in costal area there is = sensory pit too. First segment of abdomen with only
one keel which is, like in Dictyopharidae, not bifurcated. Subsequent III - VI seg-
ments have well developed sublateral, intermediate and central keels; on the II
segment there are intermediate and central keel. On VI segment its posterior quarter
is occupied by wax-glands; on VI - VIII segments almost whole tergal surface, except
anterior margin is occupied by a pair of wax glands which are separated from each

other by the central keel; other keels not developed. Sensory pits, starting from
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IIT tergite up to VI, present in all their cells, on lateral and sublateral fields
they are distributed in a scattered groups as in Fulgoridae, in medial fields (betw
intermediary keels) there are also separate sensory pits (in Dictyopharidae they

occur there only on VI - VII tergites). On VII and VIII tergites CUsensory? pits

displaced by wax glands. |

Material. Aluntia hova Nast: 1 48, 1 33 2 nymphs of the V instar, Madagaskar,
Analamazotra, Périnet, XI, 1930 (Olsufiev).

Composition and distribution. Genus Aluntia St91 (= Dendrophora Mel.) is the
only representaﬁive of the described family. The genus comprises Z species
occurfingrin Oriental and Ethiopian regions (Nast, 1949).

Systematic position. Available for renouncing morphological characters that
could allow assignement of the genus Aluntia to Fulgoridae or Dictyopharidae are
extremely contradictory. Apparently only large material of the all stages of
ontogeny will allow to reach the final solution. For assignation to Fulgoridae
speaks the following (1) supplementary venation of tegmen, (2) open clavus, (3)
lack of the secondary benting under of the jugal fold of hind wingl(7) lack of the
specialized setae — sarochetae on first and secont feet, (9) two teeth in primary-
ventral group on apices of hind tibiae, (14) ovipositor with membraneous hind
margin of the lower lobe of the 3rd valvae and without appendix. Against (for
assignation to Dictyopharidae) speaks (5) concave hind margin of pronotum, (&)
subapical setae on the teeth of 1 - 2 segments of the hind feet, (10) short
anterior trochanters, (16) harpagone with apical tooth, and (17) lack of double
keel-suture on the lsgt tergite of abdomen.

Sueh a composition of characters indicates rather not purely convergent simila-
rity of Aluntiinae to Dictyopharidae but primitiveness of Aluntiinae which are
still preserving some characters of the common ancestor ¥ - D, that was near nosatk:
Explanation of assignement of Aluntiinae to one of the families of the pair F - D
embarassed also with that almost all characters used for differentiation of these
families are more or less conrected with size and can invert accordingly. Small
(as in Dictyopharidae) size of representatives of Alurtiinae can have primary as
well as secondary character. Secondary character connected with size can have also
such for example features as subapical setae on teeth of 1 - '2nd segments of hind

feet or absence of a suture on first tergite of abdomen; the last character

X Numbers in brackets indicate alternative characters of Fulgoridae and Dictyopha-

ridae mentioned previously in the list (p. 6 - 7).
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apparently appears to be an adaptation that eases moulting while body size increases
what is characteristic generally for lantern flies. Increase sensory pits in number
and disturbing their developed for F - D one row arrangement on abdomen of nymphs

of Aluntiinae can be connected with pulling out the abdomen and do not prove any
direct relation to Fulgoridae.

A1l circumstances listed above demonstrate necessity of further more detailed
studies of Aluntiinae based on large material to solve definitely its status and
relationships.

Supposed primitivness of the subfamily Aluntiinae matches with the high
originality of their elongated body and long legs.

Laying eggs on plants, characteristic for Fulgoridae (also for Aluntia judging
after its ovipositor) determined their transfer to trees (see p. 5) ; however, this
way of laying eggs can be adopted alsc in grassy flood land, river banks vegetation
etc. The biology of Aluntia is unforturately unknown but if to use, let us say,
palaeontological method, then the general appearance of Aluntia speaks in favour of
its living in grassland and even in grass—sedge habitats. It is not excluded that
Aluntiinae are early side branch of Fulgoridae that retreated from trees to floated
grasses.

Subfam. DICHOPTERIWAE (Melichar, 1912), stat.n.
Dichopterini Melichar, 1912, fam. Dictyopharidae.

Large insects with weakly produced head; appearance as usuazl for Fulgoridae and
Dictyopharidae. Head with a short prccess hent up, rousghly 3 times narrower than
pronotum; vertex almost equally broad to eves; before eves vertex depressed under
obtuse or right angle, bent into two parts, the border of the benting is without
plica. Hind horizontal part slightly longer than broad or both are equal, with
parallel keel-like sides and less sharp arcustely devressed hind margin. Central
keel practically not expressed. On a benting line the vertex sharply, by means of
a step became 2 - 3 times narrower, its lateral keels above the benting line initiall
go parallel, then acute or oblicuely-angled merce together toward apex. Above (in
front of) apex of vertex goes cuite lone apical keel, situsted on 2 continuation of
flatness of upper part of vertex. Frons triangular in outline, slightly convex up to
its apex when seen in profile, confluent at apex under acute angle with apical keel
that continues line of vertex. (?._Centrald;-middlel gggéﬁakuﬂﬁ keel of frons starts
distinctly deviating from base and continues toward apex; it is thickened in its
midlength. Intermediate keels of frons start below the central one slightly deviating
from base of “frons, independently near each other or merge together arcuately there;
in middle part they go parallel thus gradually converge toward narrowly rounded apex.

Lateral keels of frons in front and below antennae are flattened into convex blades,
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slightly covering antennal cavities. Lateral lobes of frons broad at base, then

rogressively narrowing toward apex; in front of eres thevy are anproximately equallwy

"J

broad as the central (middle) {lobesl; in upver part the latersl lobesn%%}ned awaYy _
toward lateral sides of head. There are no praeocular keels. Ocelli well developed,
situated above antennae close to eves and out of margin of frons, Antennae small
with short cylindrical first and thicker roundish second segment on which rhinaria

o

are moderately groupved and the primary pattern of their distribution is not
observable. Clypeus with a sharp central keel and sharp lateral ones that on antecly-
peus are developed only in basal half and merge together in its midlensth,

Pronotum as characteristic for Fulgoroidea, developed lower keel of flank and the
upper keel that anteriorly uninterruptly vpasses into postocular one. The disec nroduce

anteriorly in a form of an acute near right angle, its antero-lateral margins

hordered with keels (anterodiscal), central keel of the dise sharp; from the central

2,

keel the pronotun mildly roof-like bents down *o sides, Retween postocular an

anterodiscal keels there is a small interruption but the keels look like if ther were

continuation of each other, Hind margin of pronoctum above is basically straisht,

oY)

% sides anteriorly of tegulae it 1s bent out antero-laterad, azs nusually. Scutunm
with three longitwndinal keels approximately narallel to each other., Enimers of
mesosternun without keel directed to the costal margin that is characteristir~ for
Dictyopharidae as well as for Fulgoridae.

Fore wings transparent (in some areas with sordid brown patches) without
supplemeﬁtary transverse veins, basic trunks many times branched before reaching
apex, as in Fulgoridae; media has up to 15 terminal branches, and at the maroin of

wing among terminal branches approximately from medis to anterior cuhitus there are

e

1ongitudi:gl folds (lines of a weak flexion). Modal line runs from bhase of ntern-
one anmulate (ziszac—
—shape) line of transverse veins, and it distinet]
veingcorium and rich in veins terminal membrane
branch twice or three times; density of veins increases suddenl e
t0o the nodal chain of veins media divides into 2 branches subseauently sending off
2 branches anteriorly or vosteriorly and cubltus anterior divides. Radius and media
diverge at hind (distal) marein of basal cell. Clgvus closed with one transverse
veln in middle vart Joining cubitus posterior with postecubitus. Hind wing also
practically without suvplsmentary transverse veins. edia has about 5 terminal bran-
ches, cubitus anterior 4 - 7. Branches of the 1lst anal vein only slightly diverge,
apical part of i%ts hind branch broadened against margin. Second anal vein broadened
on its whole length and do not reach wing margin. Distinctly eﬂkrasgeda‘ongitudinal _

folds, medial and anterior and posterior cubital.




15

tegs moderately slim. Anterior trochanters long, reaching behind apex of clypeus.
Medial trochanters with distinct meracanthus. Hind tibiae with 2 teeth in orimary—
ventral group and 4 in primaryanterior one. Teeth on anices of 1st and 2nd segments
of hind feet without subapical setae.

Abdomen of the usual construction. Stigmas large as is characteristie for most
of Fulgoridae.

Male genitalia (not dissected). Anal tube near base curved in an obtuse angle
outline in profil, narrow, with a weak incision at apex. Harpagone with solid apical
hook (tooth).

Female genitalia (not dissected). Ovipositor of the type of Fulroridae withont
separated appendix on hind margin of lower lobes of the 3rd valvae, upver lobes
well developed.

Nymphs not described, unknown to me.

Material. Dichoutera hyalinata F.; 1 4, 1 o; D. hamnsoni Dist.: 1 4, 1 o
Dichoptera sp.: 1 4.

_—JComn051twon and distribution, Only genus Dichovtera Svinola is to he truthyorthy
included into subfamily Dichonterinae; the subfamily is restricted in dishrihution
to the Oriental region.

Systematic position. Majority of characters that facilitate to make answerahls
the material available to me speak in favour of assisnation Dichonterinae to
Fulgoridae. The characters are as follows: (3) ahsence of the supnlementary benting
under of the jugal fold in hind wing, (4) lack of hind Adiscal keels, (5) hind margin
of pronotum straight, (6) longitudinal vostfurcal keels of mesonobnm divergent caudad
(7) there are no specialized setae (sarcochastac) on apices of lst and “nd segments

)

of pro- and mesotarsi, (8) the

3

e are no subanizcal setae on anices of 1 - 2nd segments
of mesotarsi, (9) there are only 2 vrimaryventral teeth on anex of %

anterior trochanters long, exceed anex of clyveus, (12} aroliznm reduced, (1.) ovino-

Some characters as, for examnle, lensth of leos (11) or suture on lst tercite of

abdomen (13) do not allow to make choice. Aoainst assionation of Dichonterinaes to

Fulgoridae speak characters mestly character 1

of secondary transverse veins on tegmen, (2) closed ~lavus, (14) develoned upper toot
of harpagone of male. However, secondary fransverse veins auite orobabls could have
disappear secondarily (tertiarily), closed clavus occurs secondarily in some

undoubtful Fulgoridae of which close relation to the forms having open clavus was
already proved, and, finally, upper tooth (of harpagonsl is nob always absent in
Zanninae and, maybe in some other typical representatives of Fulgoridae. All this

summarising allows quite truthworthy to include Dichopterinae to a number of primitiv:
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3 ES) a o+ 1r £
bt already sufficiently formed Ffulgoridae and to suppose tha®t lack of supplementary

transverse veins on tegmen is secondary.

| On the phylogenetic tree Dichopterinae evidently have to he pub hetween Alunti-"
inae and Zanninae despite of some characters as if thev were shifting them close
to Enchophorinae and Aphaeninae.

Dichaépterinae have above that also some characters of particular specialization
(apparently secondary) that can not be used as evidence of relation Dichopterinae
to any of the alternative families. This is, for example, lack of keel on epimere
of mesosternum that would go parallel to the costal margin of wing, subapical
thickening of hind branch of the first anal vein and zigzag-shape plica in hind
cubital field.

Subfam. DORYSARTHRIVAE Emeljanov, subfam.n.
Type genus Dorysarthrus Puton, 1295,

Medium size insects, comparable with Dictyopharidae in respect of size and
general appearance. In outward appearance closely resemble also Zanninae but smaller
Head strongly produced into straight cylindrical process, in front of eves the
process is separated by means of semi-ring-shape plica from the head proper and in
living specimens it can bhent up along this articulation. Frontal part of head helow
the plica weakly sclerotized and easily bents withont subure. Postocular swelling
with its apex blunted and bent backwards. intennae small with ball-like second sesme™
Keels on vertex gobt smooth, verfex transversely convex. Lateral keels of frons also
strongly become smooth in front of eyes but got vprominency again toward apex.
Intermediate keels of frons merge together in an arrow-shane arch on the lover

anterior side of swelling. Midlength of fronto-vertical margin and a voint of mergins

of intermediate keels of frons joined by means of quite long apieal keel. Margin of
vertex in front of articulation plica goes down the lateral sides of head, pushes
aside (narrowers) praeocular field and passes into arch-shape convex edge of the
plica. Postclypeus deeply trapezoid-shape juts into frons. Sides of frons and
postelypeus bordered with distinet low keel, cenfral keel on vnostclypeus absent.

On anteclypeus central keel is distinet and there are rudiments of lateral keels

in basal part as characteristic for most of Fulgoridae.

Pronotum with weakly concave hind marein and strongly gebting smooth keels,
hind lower angles of flanks of pronotum slightly pulled out backward and rounded at
apices. Scutum triangular also bearing strongly smoothered keels.

Tegmen elongated with more or less parallel hind and anterior margins, apex
more or less rounded. Venation as usual for Dictyopharidae and Fulgoridae but branch’
of longitudinal veins not integrated together, supplementary veins on remizium also ~
not expressed. Clavus closed, there 1s one normal transverse vein joining claval

suture (CuP) and postcubitus before its merging with lst anal vein; sometimes there
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are supplementary veins expressed hy means of pigmentation. Termiral membrares onlv
slightly overlaning. Hind wings at rest withou’ supplementary 35§EO?QT'

peculiar for Dictyopharidae.

]

Legs relatively short and thick, of that general structure as in Zanninse.
Anterior trochanters long, continue backwards behind apex of clyoneus. Hind tibise

4 ) teeth at apex; in distinctly separated primarvventral sroun alusrs only
2 teeth. The 1lst and 2nd segments of hind feet with subapical setae on teeth of the
distal margin.

Abdomen of the usual structure, without fields of wax glands.

Male genitalia with harpagones devoid of apical hook. Penis with expanded bubles
(chambers), short straight hooks with blunt, apices slightly exterding outside of

the mouth cf theca.

Female genitalia of Fulegoridae - type, without apnendix of lower lobe of the 2rd

r), Nvmph has appearance of imago but head vrocess is without
,ulation and practically it is slightly longer than in imagn. Keels
ior part of body sharp. Central keel of frons not expressed.

i
Lateral lobes of frons bear on their whole length scarce sensory nits, srouppsd
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into two indistinct rows, at apex of frons the pifts are crowded. Cenfirsa
vertex substituted by snlcus. On pronotum, like on other two L? comupoundsi segments
LACLHWIK of chest the central keel doubled, it means expressed in form of a

suture with keel-like excavated lateral margins. Lateral keels of disec fully expresse

the disc as a whole has a shape of anterc—posteriorly slongated six—angular figure.

side cf pronotum. Hind par
keel, that is considerahly hen®t out of anterior margin of bronotum. interior part of
upper keel of flank hardly observable., Sensory pits are situated on disc near its

lateral keels in one row of 4 pits and one suptlementary nit in the second rcw. Sides

D
2, In infrakeel nart 3 - 5 pits are arranged in one or two rows. (n meso- and meta-
thorax there are roundish groups of pnits oufside of disecal keels, On nymohal wings

sxcent these there are 2 indistinct proups of pifs in central and anical (hird) part
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there are no pits on costal field. On feet of hind legs two firs
subapical setae on some of the teeth. ibdomen of an usual appearance.
withou?, sensory vits, with double keel-suture. Subsecuent II - VIIT tergites with
straight central keel, III - VIIT segments except that have sublateral keels and

IV — JIII also have sensory pits. On lateral fields sensory pits sxpressed only on
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VIT - VIII tergites, on IV - VI tergites toward inside of sublaferal keels there are
143 orl+4 2 sensory pits; on VII - VIII toward inside of sublateral keel, where
spread fields of wax glands, sensory pits absen®. On IX tergite 2 sensory pits on ~
each side. Wax glands fields absent.

The new subfamily differs from relatively near subfamily Zanninae in nymphs by
presence hind discal keels on pronotum and strong development of lower keels of flan
and also by absence of a field of wax glands on VI - VIII tergites of abdomen.

Material. Dorysarthrus mobilicornis Puton: 1 o, Iran, Farsistan, fbade, 10 VII
1955 (Steinberger), 1 nymph of V instar, Israel, Ein Gedi, 14 VI 1958 (Linnavuori);
Dorysarthrus sumakovi Oshanin: large series of imago and nymphs from various parts
of Soviet Middle Asia.

Composition and distribution. The genus Dorysarthrus, single in described
subfamily, comprises of 4 species (separate identity of most of them doubtful) whic
are distributed in southern Turan (from south of Manghyshlak, south of Ust-urt and
south of eastern Kyzyl-kum), Iran, Syria, Israel, Egypt and south Arahia.

Systematic position., The overwhelming part of alternative characters allows to
assign Dorysarthrinae to Fulgoridae: (1) supplementary veins on tegmen, (2) lack of
supplementary plica on hind wings, (5) straight hind margin of pronotum, (6) diverge:
caudad postfurcal keels of mesosternum, (7) lack of specialized setae - sarcochetae

2

on 1 - 2 segment of lst and 2nd feet, (9) nresence of only 2 primaryventral teeth

apices of hind tibiae, (10) long anterior trochanters, (11) legs relatively short,
(14) ovipositor without avpendix on lower lobes of the 3rd valvae, (16) harpagone
without apical hook, (17) ;4H1401,Hblﬁ { 7moultingl suture on the 1lst abdominal
tergite, (18) sensory pits with elevated margins. Some characters do no% provide exar
answer. Similarity to Dictyopharidae is exoressed in 3 characters: (2) clavus closed
(4) presence of hind disecal keels in nymphs, (8) subapical setae on 1 - 2 segments

of hind feet. However, these characters not that much based and it can be suoposed

<

their secondary development when there are taken under consideratio
of way of life of the genus (kserofil in deserts) and small size of representatives.

Serving as supplementary evidences for beloneging Dorysarthrinae to lantern flies
are characters of similarity of Dorvsarthrus with Zanna (Zanninae), listed above (p.

Subfam. LYICIDINAE (Schmidt, 1915)
Lyneidini Schmidt, 1915, fam. Dictyopharidae
Lyacidinae: Emeljanov, 1949, fam. Dictyovharidae.

Elongate-oval, slightly dorso-ventrally flattened insects with short head,
shortened up to the half of abdomen convex tegmens and developed hind wings of which
margin at rest reaches margins of tegmens, legs long.

Head short, only slightly produced in front of eyes. Frons and vertex narrow,



hreadth of vertew ennal to transverse dismeter of eve., Breadih =2m3 length of vertex
comoarativelyr enaual, hird margin of vertex without sharp vorder with cccinut,

a
mapoin arrow-like narahole convexly rounded and hordered with = thick keel, lateral

o]

f vertex stronglw leaf-like broadened and rised un wnder an angle., Central
T

S
keel of vertex distinenished as a weak furrov. Border of frons and wvertex with t

verse furrow divided in middle by small tuber-like nrotruding of the frons thet 1s
separated from vertex by a distinct plica. This allows to recognize the head struactur

as a variant that is characteristis for subfamilies Aphaeninae and also Poiocerinae.

~

The keels closing fronto-vertical {upper frontal) furrow from sides and continuing
lateral keels of frons upn to the vertex appear, br that means, to be prasocular keels
and that the lower keel of the upper frontal furrow has comnased construction. The tr
lateral keels of frons as in majority of Aphaeninae, within the furrow hecome reduced

of lateral lohes of frons., Tnper vart

and oraeoncnlar field got fused with upper varts
of frons nnder the furrow slishtly bent ou® on the sirface of vertex, remaining vart
of frons flat. Frons hroadened before clipeus, the broadenine takes nlace at a cosh

of leaf-like laterally compressed lateral keels of frons which below an“ennae roundis

extend laterad; from antennae up to the vertex the lateral margins of fron
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, narrowing toward fronto-vertical Csulcus ? furrowl }uflﬁ(ngK vhare almost under
richt angle thev pass into frontal (lower) marsin of the furrow, and praeocnlar keels
serve as straieht continuation of keels of the sides of frons., Tntermediste keels of
frons rmin side hy side near to central keel and close in with it, hefore hase and
before apex of frons ther hecame indistinch. Later-l lobes of wverfiex, each senaratelw

at upper margin roucshly 1.5 fimes hroader than the inner ones combined; lateral lohes

of frons helow or hlades are rovshly 2 times broader than st apex. Bordar of frors an
clypeus straisht., Bases of antennae situeted in nobt deep cavity on unner mearcin of

vwhich there is situated normally develoned ocellug, Ring-like fivrsh sesment, of antenn
surrounded by membransous sleeve-like elevafion., Secord segment of anerna elvpse-sha
directed oblinuellw dorsad, third sesment with flagellum sitvated on
wall on some distance from fon tL?0f the 2nd seosmentil. Ths second seomert covered with

o)
not grounved rhinaris which are distributed in accordance with a distinet nATUOCHOD

£? fiwe times repestadl scheme that is charachteristic far Dichvonharidae and which ic
sunressed in most of Fulgoridae by means of a ganondarsr crousnins, ‘roumd the 2rd

segment there are distributed 5 rhinaria, from four of them (two lower and two laters
go along lower surface four parallel rows of rhinaria, 5 in each row; ahove there ig
also observable final scheme of distribution of rhinaria that is characteristic for

Cixiidae, Dictyopharidae and many other families. Postocular oplicas (extendinz folds
are expressed in form of thick blunt keel which is parallel to the hind marcin of eve

Posticlypeus with 3 sharp keels, lateral keels at frons hicher, On an*eeclvpens latera

<
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keels expressed only in basal part, they are sharp there, distinectly shaped.
Pronotum with narrow and narrowing anteriad trapezoid disc, the lateral margine
of which reach hind margin. Central keel hardly observable. There are upner and lowe.
keels of flanks of pronotum, the upper keel anteriorly fluently passes into vostocula
one which does not reach keels of dise. Hind margin of flanks of pronotum bent back-
wards and supresses from outside the bases of tegmen, lower keel of the flank goes
at upper margin of the expanded part further back than the upper one which ends befor
tegula, on its part the tegula is situated above bent backwards already described bla
Hind margin of upper side of pronotum slightly convex ix the centre -lmost straizht
and before tegulae with quite sharp incision laterally, the incision hosts tegu’zs and
outside passes into’margin of hind exranded blade of flanks of pronctum. Scubum of
mesonctum with distinet central keel and sharp later=l cnes which anteriorly fluentl

curve inside, then pass into antericr keel which is interrupted in the middle.

Q

8¢

Tegmens (elytrae)together form single elongated antero-vosteriorly mcderates

= = 1% o

ade s

convex surface. Hind margins of tegmens ab suture rot broadly rounded, costal margine
with devression at the border of chest and abdomen. Tegmens with keel-like sharnly
_extending longitudinal veins and slightly less sharp transverse ones which are

groupped in apical part of wing and alsc on costal field behind incision and along

the rudiment of claval suture. As results from counting of veins from clavsl suture
and from construction of the costzl field, in the costal field from the base of wir,
goes secondary longitudinal vein which in distal part of the costal field zigzag—-shar

curves and get lost among the rnetwork of transverse veirs: in basal part of the coste
+.

field this secondary vein although little differs from the essential longitudiral

veins by thickness it curves fluently and flat wave-shape. Ordinary essential longitu
dinal veins maintain distine® shave and straightness practically up to the very marei

of wing and maintain usual scheme cf lceation and subsequent distribution that is

characteristic for Dictyovharidae and Fulgoridae. Radial vein (R 4 true Sc) in the

3

middle cf wing bifurcates, its anterior branch straight and keel-lke sends off behind
h

not keel-like lower hind branch which curwves an

(a2l

o the anterior
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cne. Media straight keel-like and unbranchedfto the apex. interior cubitus straight

and also unbranched,in its hind part weakened , vice versa, weakened

s

in its antﬁrior part and becames keel-lilce in Mind gart, more or less opposits cof
ad nd branch. Postcubitus and first anal branch
go, as usually, and merge together near micdlength of clawas, but first anal vein

and continuing it the unified vein are very sharply keel-like elevated, while free

—~ O
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postcubitus is distinctly less sharp. Hind end of claval vein (PCu + Al/ is interrug-

ted by transverse vein Joiniag it with the wvein of hind mar

cin (A,). Rudiment of a
~

clawal suture goes down hind cubital vein behind apex of claval vein turns off parall
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1ind margin of wing and get lest ameng re
Peripheral membrans develoved in a shape of more broad field only
i u‘i‘i‘l L.IJ. . ..1’1 -

along suture of tegmens starting

behind. Since venation is slightly dezorgoaized, sonstimes near clavsl suture two

parallel branches of Cu and PCu can in some pciits merge together znd ssparate again.
dind wings do not show at rest any supglementary Qf}bOPOT' ag in Dictycphari-

cae, their venation not studied.

Legs slim and long, anterior and middle ones with thin tikhlae and =a inciced
step on femori before their apices at slightly broadened here anteroventral lksel.
Anterior trochanters quite long, a little tit do not reach apex of arnteclypsus. il
trochanters without meracantkhus. Hind titiae at apex with three teeth <f primaryrsn-
tral group and with 4 teeth of primaryanterior one.

Male genitalia not dissected. Harpagcones apparently wi

Female genitalia. Anal tube sirple cuite narro

parabole~shaped hind margin. The 3rd wvalvae of cvinositor very much corverr,

ball-like, behind anal tube up to the bases of lst
of body with their strazight margins. Upper lobes of the 3rd valvae narrow, completel
4-1 il L] +

fused with the lower cnes and coverszd with the zazl Luke. The lower Zctes without

any trace of appendix that is characteristic for Dictyopharidae. General plan of

i

structure of the lst valvee common. Lower lonazz fleshy nnd up to the basge longitudi-
nall] divided into three, upper lches with transverse row of teeth-combs showing
something like a piece cof gear. Second volvae of ovipesitor simple, without character
of particuliarity. ierging together lobec of the 3rd wvalvae of ovipositer cheracte-

ristic as for many subfamilies of
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in all these cases the very apex of the upver lcbz is preserved in a shane of
separated small blade. In Lyncides such a blade dizappeared.

Nymph not described and unknown to me.

Material. Lyncides congquerelii Sign.: Madagascer, Périnet, 1 o0, 12 IIT 1932
(Seyrig); Analamazotra: pr. Périnet, 1

c
Composition and d*strlbu+1o“. To this subfamily triothwyorthly refers only one

. . . 0
endemic for Madagascar monotypic genus Lymcides Stal,
Systematic posiiicn. Most of the charzctsrs of Lixzsides speaks in favour of ils
assignation to Fulgoridae: (1) supplementary veins on tegmen, (2) onen clawvus,

(3) lack of supplemertarg folding of hind wingzs, (5) straight hind margin of
pronotun, (7) lack of specialized setae - sarcochetae on 1 - 2 segments of anterior

and second feet, (8) lack of subapical setae on teeth of lst and 2nd segments cf

'.J
®
(D
=4

hind feet, (14) ovipositor without appendix on the lower lobe of 3rd va
assignation to Fulgoridae spesk some characters of legs, connected apparently with

. . . . . A\ -
stressing their role in connection with lost of flight ability: (12} lees, z2lso




A
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ind, lcng, hut (10) trochanters do not exzzed

AP RAnA F3ns . ' i
of hind tikinse 3 primaryventral teeth. Elongaticn

atond 4o sy 5 7

extend 13 connected with arborsal way of life,

B : .

there is no such correlation. -
‘R 03 . . - -‘rv i _: .
Belonging Lyncidinae to Fulgoridae is supplementary confirmed by characters cf

similarity to supposingly nesr to them superfomilies (sicld Enchophorinae and

3 - . ) ,

in particular, Aphaeninae, mentioned earlier (p. 1C).

Diagram.

Qutline of the scheme of phylcgenetic relations in

fulgoridae and connections
of familieg Fulgoridae and Dicvyophoridae.




Key for Subfamilies of the Family Fulgoridae

The Key is adapted from Lallemand (1959) and supplemented with newly introduced
subfamilies.

1 (24) Head with distinct head process or upper margin of frons (border of frons
and vertex) in a form of a narrow furrow or slit

2 (5) At well defined head process no trace of praeocular keel nor tooth on its
place

3 (4) Subapical setae on teeth of the first two segments of hind feet, There is
a keel on the epimere of mesosternum, the keel is parallel to costal margin
of wings at rest. Lateral postocular part of occiput very long .Aluntiinae

4 (3) No subapical setae on teeth of the first two segments of hind feet. No keel
on the epimere of mesosternum under costal margin of wing in resting
position. Postocular part of occiput in form of not broad postocular
é;gg;géf textending plica3 « . « ¢ + +« « + =+ o JDichopterinae

(2) Praeocular keel or tooth on its place

U

(15) Head produced forward forming head process. Whole surface of vertex flat

o

horizontal, not bend forming two surfaces nor provided with transverse fold

~2

(10) Border of frons and clypeus strongly curved. Clypeus deeply jut into frons

[0

(9) Head process simple (unbroken), praeocular keel situated on shorter distanc
to eye than the eye width

9 (8) Head process interrupted from above and from sides by plica-junction which

margins at sides correspond to praeocular keel. Distance between the keel

and eye longer than the eye width . . . . ° « Dorysarthrinae

10 (7) Border between frons and clypeus more or less straight, transverse

11 (14)Head with eyes much narrower than pronotum

12 (13)A sharp tooth beforeeye « o« + « « o « o « oFolgorinae

13 (12)A straight regular praeocular keel before eye . . . . Hotininae _

14 (11) Head as brosd as pronotum o « o« « « « » . JAmyclinge

15 (6) Head not produced into process or the process narrow and bené backward,
then vertex bend onto two surfaces and its apical part turned down

16 (23) Primarily ventral cluster of teeth at apices of hind femord. consists of
two teeth. Mo longitudinal false vein on costal area

17 (20) Head as broad as pronotum or only slightly narrower

i8 (19) Head slightly narrower than pronotum, often more or less prominently

produced forwa¥d of eyes, a small probrugiog on praeocular area Xosopharin:

19 (18) No keel, thorn nor tubercle on praeocular area . .« =« » FPolocerinae
20 (17) Head with eves always narrower than pronotum. On praeocular area keel or

tubercle before eye



21 (22) Head with longer or shorter head process not jubt into hind part of verte-
Pronotum roof<shape [trapezoidall with very narrow medial keel Enchophormn
22 (21) Frons and basal part of vertex divided by furrow, sometimes there is very
small head process bend backward and jut into vertex . . . Aphaeninae
23 (16) Primarily ventral cluster of teeth on apices of hind tibiae consists of
three teeth., There is secondary vein between costa and radius (it means
on costal area). The vein is similarly developed as other_s tat its basel
but soon becoming less distinct and loosing its straightness. Fore wing
shortened reaching end of abdomen . S . .Lyncidinae
2/, (1) Head short with transverse anterior margin being simply border of frons

and vertex . . . . . . . . . . ° . . . Phenacinae




