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Abstract—The genus Caliscelis Laporte is subdivided into 5 subgenera Caliscelis s. str. (type species
C. heterodoxa Lap.), Bambula subgen. n. (type species C. wallengreni Stal), Caurca subgen. n. (type species
C. gissarica Kusn.), Cerepa subgen. n. (type species C. carnavalis sp. n.), and Melanero subgen. n. (type species
C. nero Fennah). The following new species are described: Caliscelis (s. str.) ephippiata sp. n. (Iranian Kurdistan),
C. (Bambula) turbata sp. n. (Uzbekistan), C. (Cerepa) carnavalis sp. n. (Vietnam, Cambodia), C. (Cerepa) gnez-
dilovi sp. n. (Vietnam), and C. (Melanero) larvata sp. n. (RSA). Caliscelis triplicata Che, Wang et Zhang is placed
to synonymy with C. wallengreni Stal, 1863 (= triplicata Che, Wang et Zhang, 2011, syn. n.). Keys to the subgen-
era (based on the male characters) and to the species of Caliscelis Laporte from Russia and adjacent countries are

given.
DOI: 10.1134/S001387381507009X

The genus Caliscelis Laporte is widely distributed
in the Old World (Ouchi, 1940; Metcalf, 1958; Fen-
nah, 1967; Dubovskiy, 1968; Mityaev, 1971; Log-
vinenko, 1975; Kwon, 1979; Gnezdilov and Bourgoin,
2009; Che et al., 2011; etc.), mainly in the subarid and
arid areas. The genus rather widely varies in morphol-
ogy and undoubtedly requires subdivision into sub-
genera. In the present paper, new species from the
Palaearctic Region, the Ethiopian Region, and, which
is of special interest, from Vietnam, are described;
until now, after distinguishing of Caliscelis eximia
(from India and Sri Lanka) into a distinct genus (Emel-
janov, 1996), no representatives of the genus Calisce-
lis were known in the Oriental Region.

In the recent publication of three Chinese ento-
mologists (Che et al., 2011), dealing with the Chinese
fauna of the genus Caliscelis, new species also in-
cluded in the monograph on the Chinese Caliscelidae
(Chen et al., 2014) were described, and the records
new to the country were listed. Unfortunately, the
paper contains several errors: some other species,
probably Caliscelis zarudnyi Mitjaev, is given under
the name Caliscelis affinis Fieb. Caliscelis wallen-
greni is repeatedly described as the new species C.
triplicata Che, Wang et Zhang; the figures and de-
scription in the paper of Che and coauthors (Che et al.,
2011) entirely fit the well-known species C. wallen-
greni Stal which is not mentioned in the paper of these

authors. Some other, probably new, species of the
genus Chirodisca Em. is reported as Caliscelis chinen-
sis Mel. A damaged specimen identified as Caliscelis
orientalis Ouchi may also belong to the genus Chiro-
disca. The position of C. orientalis still remains un-
clear, but, judging by the shape of its head shown in
the description (Ouchi, 1940), this species cannot be
assigned to the genus Chirodisca.

The depositories of the types of the redescribed
species are indicated in the lists of the material: the
collection of the Zoological Institute of the Russian
Academy of Sciences in St. Petersburg (ZIN), the Na-
tional Collection of Insects of the Republic of South
Africa, Pretoria (NICP), and the Royal Institute of
Natural Sciences in Brussels (ISNB).

A Key to the Subgenera of the Genus Caliscelis
(Males)

1 (2). Metope with arcuate transverse carina in lower
part. Postclypeus with transverse carina in upper
PAT et Cerepa subgen. n.

2 (1). Metope and postclypeus without transverse cari-
nae.

3 (4). Metope rather deeply depressed, without median
carina; intermediate carinae replaced by lines of
concave bend. Border between metope and post-
clypeus almost always invisible; swollen post-
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clypeus and lower part of metope attached to
postclypeus forming even common convexity
shifted upwards to level of lower margins of
BYES weruteeieeieeniiente e Caliscelis s. str.

4 (3). Metope not depressed, nearly flat; intermediate
carinae distinct and usually sharp; median carina
partly or entirely developed. Indistinct upper
border of moderately convex clypeus lying at
level of antennae; convexity of postclypeus not
continuing onto metope.

5 (8). Apex of hind tibia with 5 teeth.

6 (7). Highest point of dorsal side of abdomen situated
on tergite V. Carinae of metope not reaching its
ends; intermediate carinae not reaching clypeus;
median carina obsolete .......... Caurca subgen. n.

7 (6). Abdomen with highest point on tergite IV. Cari-
nae of metope sharp, developed along its entire
length .....ccocvvvevveiiiieieee, Melanero subgen. n.

8 (5). Apex of hind tibia with 6 teeth ..........c..coeenneeee.
.............................................. Bambula subgen. n.

Subgenus Cerepa Emeljanov, subgen. n.
Type species Caliscelis carnavalis sp. n.

Species included. Caliscelis carnavalis sp. n.,
C. gnezdilovi sp. n.

Subgenus Caliscelis Laporte, 1833

Type species Caliscelis heterodoxa Laporte, 1833
(= C. bonellii Latreille, 1807, Figs. 1-4).

Species included. Caliscelis bolivari Horvath,
1904; C. bonellii Latreille, 1807; C. dimidiata Costa,
1863; C. ephippiata sp. n.; C. maroccana Horvath,
1904; C. tricolor Costa, 1834; C. unicolor Costa,
1834.

Subgenus Caurca Emeljanov, subgen. n.
Type species Caliscelis gissarica Kusnezov, 1930.

Species included. The subgenus includes a single
species with 3 subspecies: Caliscelis gissarica gis-
sarica Kusnezov, 1930, C. gissarica ferganensis Kus-
nezov, 1930, stat. n., and C. gissarica gracilis Mit-
jaev, 1971, stat. n.

Subgenus Melanero Emeljanov, subgen. n.
Type species Caliscelis nero Fennah, 1967.

Species included. Caliscelis nero Fennah, 1967,
C. larvata sp. n.
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Subgenus Bambula Emeljanov, subgen. n.
Type species Caliscelis wallengreni Stal, 1863.

Species included. Caliscelis affinis Fieber, 1976;
C. berenice Linnavuori, 1973; C. chinensis Melichar,
1906 [(?) = C. terauchii Matsumura, 1915]; C. rhab-
docladis Che, Wang et Zhang, 2011; C. swazi Gnez-
dilov et Bourgoin, 2009; C. wallengreni Stal, 1863
(= C. triplicata Che, Wang et Zhang, 2011, syn. n.);
C. zarudnyi Mitjaev, 1971 (= C. longimana Emel-
janov, 1972, syn. n.). The synonymy is based on
comparison of the holotype of C. longimana with the
description of C. zarudnyi and with the topotypical
material; C. shandongensis Chen, Zhang et Chang,
2014.

Species with Unclear Position

Caliscelis orientalis Ouchi, 1940.

A Key to the Species of the Genus Caliscelis Laporte
of the Fauna of Russia and Adjacent Countries

1 (16). Males.
2 (5). Apex of hind tibia with 5 teeth.

3 (4). Claval vein (CuP) sharpest on fore wing, with
pale stripe running over it. (Subgenus Caliscelis
S. St cvveeieeereeene C. bonellii Latr. (Figs. 1-4).

4 (3). Median vein (M) sharpest on fore wing; pale
stripe running outside M, over CuP. (Subgenus
Caurca subgen. n.)................ . C. gissarica Kusn.

5 (2). Apex of hind tibia with 6 or 7 teeth. (Subgenus
Bambula subgen. n.).

6 (11). Lateral carinae of scutellum converging poste-
riorly or parallel. Suture of clavus with pale
stripe along its entire length.

7 (8). Lateral carinae of scutellum parallel ...................
........... C. shandongensis Chen, Zhang et Chang.

8 (7). Lateral carinae of scutellum converging posteri-
orly.

9 (10). Lateral margins of abdominal tergites IV-VII
Pale oo C. wallengreni Stal.

10 (9). Lateral margins of abdominal tergites IV-VII
dark ...ooooie, . C. affinis Fieb.

11 (6). Lateral carinae of scutellum diverging posteri-
orly. Stripe or spot along suture of clavus devel-
oped only in posterior 2/3 of fore wing.



920

EMELJANOV

Figs. 1-4. Caliscelis bonellii Latr., genitalia 3 (1) genitalia, left view; (2) stylus; (3) penis, left view; (4) penis, posterior view.

12 (13). Lateral margins of abdominal tergites I[V-VII
dark ...oeeveieeiee e, . C. turbata sp. n.

13 (12). Lateral margins of abdominal tergites IV-VII
pale.

14 (15). Postclypeus with median carina ......................
................................... C. zarudnyi Mit. (Fig. 32).

15 (14). Postclypeus without median carina..................
........... C. chinensis Mel. (? = C. terauchii Mats.)

16 (1). Females.

17 (20). Apex of hind tibia with 5 teeth. Fore wing
without sutural carinae.

18 (19). Fore wing with pale stripe running along su-
ture of clavus and shaded at sides by dark brown
lines. (Subgenus Caliscelis s. Str.) .....ccccevvrveannen.
..................................................... C. bonellii Latr.

19 (18). Fore wing without stripes. (Subgenus Caurca
subgen. n.) ....cceeveereerieennnenn . C. gissarica Kusn.

20 (17). Apex of hind tibia with 6 or 7 teeth. Fore
wing with distinct sutural carina. (Subgenus
Bambula subgen. n.).

21 (22). Hind leg slender; tibiae not foliately widened
......... C. chinensis Mel. (? = C. terauchii Mats.).

22 (21). Hind tibia moderately foliately widened. Lat-
eral tooth situated in middle of lateral plane,
equally distant from margins of flattened tibia.

23 (26). Metope with rather sparse strong setae, slight-
ly swollen; carinae low; intervals convex.

24 (25). Intermediate carinae at upper margin of met-
ope equally distant from each other and from lat-
eral carinae. Hind tibia weakly widened .............
..................................................... C. affinis Fieb.

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015



A SUBGENERIC SUBDIVISION OF THE GENUS CALISCELIS

25 (24). Distance between intermediate carinae at up-
per margin of metope longer than that between
intermediate and lateral carinae. Hind tibia dis-
tinctly widened; its width equal to distance be-
tween marginal apical teeth ...........ccocevvevrennenne.

26 (23). Metope usually glabrous, not swollen; carinae
high; intervals between them concave.

27 (28). Postclypeus rather sharply beveled down-
wards in lower part. Median carina interrupted at
border between postclypeus and metope (well-
visible in lateral view). Postclypeus sharply
curved near metope in lateral view, straight
along rest of its length. Lora entirely blackened
as far as genae and MetOpe ........cceevvvereverreeveenen.

28 (27). Postclypeus moderately beveled. Median ca-
rina of metope and clypeus entire, complete.
Postclypeus more or less regularly convex in lat-
eral view. Lora not blackened or blackened only
ventrally.

29 (30). Lateral carinae of scutellum straight, strongly
diverging posteriorly. Pale stripe along suture of
fore wing widening anteriorly and reaching pos-
terior ends of lateral carinae of scutellum ...........
................................... C. zarudnyi Mit. (Fig. 30).

30 (29). Lateral carinae of scutellum weakly diverging,
distinctly arcuately curved (convexity directed
sideways). Pale stripe along suture of fore wing
not widening anteriorly toward apex, distinctly
not reaching level of posterior ends of lateral ca-

Caliscelis (s. str.) ephippiata Emeljanov, sp. n.
(Figs. 5, 6)

Description. Male. Coryphe inclined anteriorly,
trapeziform; lateral margins diverging posteriorly;
posterior margin slightly obtuse-angularly concave;
anterior margin straight in dorsal view, about twice as
long as coryphe along midline; posterolateral angles of
coryphe with indistinct break, slightly deflecting
downwards; surface mainly gently concave; lateral
margins raised; median carina filiform, hardly visible,
not reaching anterior margin of coryphe. In front view,
anterior margin of coryphe convex, broken, consisting
of 3 sections; middle (widest) section adjoining met-
ope; lateral section adjoining trigones; upper border of
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metope nearly straight (in C. borellii, upper angles of
metope (homologous to trigones) not separated from
metope). Metope hexahedral because its lateral mar-
gins obtuse-angularly projecting laterally, diverging
downwards between eyes, converging toward clypeus
below eyes; lower part, narrowed downwards (toward
clypeus), slightly longer than upper part which nar-
rowed upwards (toward coryphe). On the whole,
metope about 1.5 times as long as wide, depressed in
upper part, concave laterally and convex medially in
lower part; this convexity parabolically (semi-oviform)
extending upwards as a continuation of convexity of
postclypeus. Clypeal border of metope weakly con-
cave, nearly straight. Metope without carinae. Post-
clypeus convex, subtriangular, strongly narrowed to-
ward anteclypeus; median carina sharp, ridge-like
raised in lower part. Metope nearly steep, with lower
margin weakly deflecting anteriorly. Pronotum about
as long as metope; its anterior margin obtuse-angularly
projecting, closely adjoining margin of coryphe; near
eyes, anterior margin connected with lateral margins
adjoining eyes at distinctly obtuse angle; posterior
margin weakly concave; median carina of disc distinct.
Scutellum shorter than that in C. bonellii; its poster-
olateral margins converging to form obtuse, instead
of right, angle. Fore wing shorter and wider than those
in C. bonellii, more strongly saddle-like concave,
smooth, with only subcostal (ScR) vein weakly keel-
like pronounced. Anterior part of body and free abdo-
men smooth, glossy. Fore leg foliate, similar to that in
C. bonellii, but its ventral contour obtuse-angularly-
rounded, instead of smoothly arcuate, and its dorsal
contour more gently curved in middle part.

Head dark brown, reddish brown on paler areas.
Coryphe reddish brown, with nearly black margins and
with two dark stripes extending nearly from its middle
to anterior margin. Upper area of metope and lateral
margins in dorsal 2/3 reddish brown; their border with
darker parts gradual, diffused; margins of metope
against eyes with pale punctures: 2 small on trigones
and 3 larger below. Pronotum, paranotal lobes, and
mesoscutum nearly black. Fore wing mainly pale ivo-
ry-yellow, except for dark brown band extending along
costal margin and passing onto posterior margin where
it becoming brown. Abdomen dorsally nearly black;
tergite III slightly projecting from under fore wing,
pale. Fore leg nearly black; tarsus reddish-brownish;
middle and hind legs and also ventral part of thorax
reddish brown. Median part of abdomen yellowish
white ventrally; spot with diffused margins; transition
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Figs. 5, 6. Caliscelis ephippiata sp. n., &, general lateral (5) and dorsal (6) view.

to black color passing through reddish brown margina-
tion; pale anterior spot occupying entire width of
3rd visible sternite, narrowed toward pygofer, leaving
lateral parts of sternites dark brown to black;
pygofer reddish brown; apices of styli and anal tube
blackened.

Female unknown.
Body length 2.75 mm.

Material. Holotype, &: Iram, Kurdistan Prov.,
Sarvabad Area, Nogol Vill.,, 11.V1.2008, K. Koles-
nichenko leg. (ZIN).

Comparative notes. Caliscelis ephippiata differs
from C. bonellii in a wider fore wing, the posterior
margin of which, as also that of C. bonellii, is situated
over tergite III, in the absence of a claval (cubital)
carina on the fore wing, in a distinct median carina of
the postclypeus, and also in a less smooth shape of the
margins of the foliate tibiae.

Caliscelis (Cerepa) carnavalis Emeljanov, sp. n.
(Figs. 7, 8, 11, 13-15, 34)

Description. Entire integument in both sexes with
sparse erect setae.

Male most similar in appearance to that of Calisce-
lis nero Fenn. Coryphe trapeziform in dorsal view,
about 2.5 times as wide as long, slightly depressed,
with fine sharp bordering carinae, without median
carina, lying in one horizontal plane with pronotum. In

anterodorsal view, anterior margin of coryphe forming
broken tripartite convex line with all three parts sub-
equal in length; intermediate carinae of metope origi-
nating from break-points of this line. In front view,
upper margin of metope gently angularly concave,
consisting of three straight sections; lateral margins
straight, diverging downwards. Intermediate carinae
parallel to lateral carinae but weakening and disap-
pearing in lower part; distance between them in lower
part nearly twice exceeding width of lateral lobes.
Clypeal border concave; clypeometopal suture absent;
concave metope adjoining convex postclypeus. In
lateral view, margin of metope nearly straight, only
slightly S-curved: its upper part convex and lower part
concave. Surface of metope more strongly concave in
lower half. Clypeus large, elongate, convex, without
median carina; upper part (between epiclypeal lobes of
metope) separated from other part by smooth trans-
verse depression; upper part transverse, situated be-
tween and slightly below antennae. In lateral view,
clypeus convex; its upper part strongly projecting an-
teriorly from margin of metope; constriction appearing
as short concave deflection of common convex line of
clypeus. Antennae up-curved and pressed to lower part
of eyes; 2nd segment obliquely truncate apically, dis-
tinctly longer than wide. Pronotum trapeziform,
1.2-1.5 times as long as coryphe; median carina in-
visible. Scutellum rather wide and short, no more
than 1.5 times as long as pronotum,; its lateral carinae
distinct; disc gently concave; median carina absent.
Fore wing rather short; midline weakly saddle-like

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015
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Figs. 7-12. Caliscelis carnavalis sp. n. (7, 8, 11) and C. gnezdilovi sp. n. (9, 10, 12), &, general view [(7, 9) laterally; (8, 10) dorsally;

(11, 12) anteriorly].

depressed; posterior margin of each fore wing
distinctly slanting—common margin of fore wings
obtuse-angularly projecting posteriorly in middle;
costal margin weakly concave; surface of fore wing
shagreened, without traces of claval suture and veins,
except for base of presumably radial vein. Middle part
of each fore wing with smooth triangular, slightly de-
pressed transverse area with apex directed toward
costal margin; this area rather deeply depressed and
appearing as part of finer membrane, its inner margin
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parallel to sutural margin of wing, and its posterior
margin parallel to terminal one. Terminal margin coin-
ciding with anterior margin of abdominal tergite IV;
tergite IV in this species, in contrast to others, highest:
all succeeding tergites forming posterior declivity of
abdomen. Fore femur and tibia flattened and widened;
lower pecten of femur arcuate, smoothly becoming
lower before apex of femur; middle leg not widened
(in Caliscelis nero, middle leg widened but less
strongly than fore leg).



924

Coryphe grayish or whitish-grayish. Metope orange
in lateral parts and at upper margin; its lateral margins
entirely orange in upper part; below, where intermedi-
ate carinae disappearing, lateral margins cuneiform
narrowed without separation from lateral margin of
metope; rest of metope occupied with dark gray trian-
gular spot. Clypeus black, glossy. Genae and antennae
reddish brown. Upper part of pronotum orange; para-
notal parts black, brownish only dorsally behind eyes.
Scutellum white or dirty-white. Fore wing mainly
orange, with dark gray triangular depressed spot de-
scribed above; anterobasal area dark brown to black
from costa up to level of lower margin of eye; border
with orange part diffused. Mesopleura black, with
pale, nearly white lower margin. Lateral parts of ter-
gite III, lying below margin of fore wing, brown; ter-
gite [V white in anterior half, reddish brown in poste-
rior part. Abdomen mostly black; basal part (from
thorax) with white, approximately diamond-shaped
area occupying sternites III-VII; spot narrowed toward
apex of abdomen. Body ventrally and legs brown to
dark brown; fore tibia and femur entirely dark brown
to black.

Genitalia. Pygofer with wide lateral projection
widely truncate apically. Theca with inconspicuous
lateral lobes and with gently concave dorsal margin.
Hooks of penis arcuately recurved. Styli relatively
robust, with high basal part.

Female. Coryphe transverse, about 3 times as wide
as long; its anterior margin trapeziform projecting;
posterior margin gently concave; lateral margins
slightly diverging posteriorly; surface moderately de-
pressed, with sharp marginal carinac. Metope with
anteriorly slanting lower (clypeal) margin, flat, with
inconspicuous longitudinal carinae of main plan of
fulgoroid structure, with weakly trapeziform concave
upper margin, nearly parallel-sided, but slightly nar-
rowed from level of bases of antennae in lower part;
transverse arcuate carina situated in lower part of met-
ope, convexity of carina turned toward clypeus
(downwards) and its central point lying near border
with clypeus, lateral ends of carina situated at level of
bases of antennae. Intermediate carinae of metope
visible in its upper half, median carina, in its lower
part. Trigones not separated from metope. Postclypeus
convex, subtriangular because of being strongly nar-
rowed toward anteclypeus; its lateral parts (corre-
sponding to lora) glossy, very smooth; median carina
absent; low smoothened transverse carina crossing
upper part of clypeus at level slightly below epiclypeal
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lobes of metope. Pronotum trapeziform, about 1.5
times as long as metope; its posterior margin straight;
median carina absent. Scutellum transverse, with dis-
tinct lateral carinae of disc, without median carina.

Body generally gray; nearly entire integument with
black spots and sparse erect setae. Area of lora entirely
black, glossy. Paranotal lobes of pronotum nearly
without spots. Abdominal tergites with narrowly
blackened median carina. Dark (black) stripe, formed
by partly merged black spots, running along median
part of each side of tergite. Lateral parts of sternites
also darkened owing to closely arranged and partly
merged dark spots. Legs with dark spots; fore leg
darker, with merging spots, with entirely black tibiae;
femora each with black complete subapical band. Ab-
dominal sternites, except for lateral parts described
above, also blackened in median part; intermediate
areas regularly pale, without spots.

Body length 2.7-3.0 mm in male, 3.4-3.6 mm in
female.

Material. Vietnam: Dac Lac Prov.: Yok Don Nat.
Park near Buon Dén, 23-28.X1.1993, 2 &, A. Goro-
chov; Yok Don Nat. Park, 20 km NE Buon Don Vil-
lage, 16-20.V1.2014, 12°56-57'N, 107°47'E, 10 &,
3 @, 21; 19-20.V1.2014, 12°56'N, 107°43'E, in light
Dipterocarpaceae forests on Arundinaria pusilla,
1 &—holotype, 11 &, 4 @ (paratypes) V.M. Gnezdilov
(ZIN). Cambodia: 8 km N of Sre Noi (road to Anlong
Vaeng), light trap, 29.V.2003, 3 &, leg. J. Constant,
K. Smets (ISNB, ZIN).

Comparative notes. Caliscelis carnavalis is similar
to C. gnezdilovi sp. n.; for differences between these
species, see the description of C. gnezdilovi sp. n.

Caliscelis (Cerepa) gnezdilovi Emeljanov, sp. n.
(Figs. 7-12)

Description. Female. Metope more strongly de-
flecting anteriorly and more elongate than that in
C. carnavalis. Arcuate carina of metope sharp; sub-
basal carina of postclypeus sharp; sharp median carina
of scutellum present; median carina of metope absent
or inconspicuous in lower half; intermediate carinae
absent.

Body of female much darker than that in C. carna-
valis; spots merging into nearly complete darkening.
Paired stripe on abdomen hardly visible in dorsal
view: not distinguished against dark background. Ab-
dominal sternites, except for sternite III (1st visible),

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015
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Figs. 13-15. Caliscelis carnavalis sp. n., male genitalia: (13) genitalia, left view; (14) stylus; (15) penis, left view.

darkened; only pair of rather narrow pale stripes cross-
ing median parts of sides; sternite III pale, except for
lateral areas and median spot near anterior margin.
Paranotal lobes dark gray, spotted.

Body length 3.0 mm in male, 3.9-4.0 mm in female.

Material. Vietnam: Dak Lak Prov., Yok Don Nat.
Park, 20 km NE of Buon Don Village, 13°02'N,
107°47'E, 330 m, under canopy of Dipterocarpaceae
forests in grass layer, probably on Alpinia sp. (Zingib-
eraceae), 17-18.V1.2014, 1 d—holotype,
4 9, 1 nymph (paratypes), V.M. Gnezdilov (ZIN).

Comparative notes. Caliscelis gnezdilovi is similar
to C. carnavalis sp. n.; the males of these species are
similarly colored. The new species has the following
differences in the structure: the subbasal carina of the
clypeus is sharp (inconspicuous in C. carnavalis); the
area between the subbasal carina and the margin of the
metope is not swollen; the scutellum forms a distinct
median carina; the fore tibia is more strongly widened

(Fig. 7).

Note. The subgenus Cerepa subgen. n. differs from
the other subgenera of the genus Caliscelis in a short
scutellum, in the terminal margin of the fore wing
entirely coinciding with the margin of tergite IV (ter-
gite III does not project posteriorly from under the fore
wings), in abdominal tergite [V most strongly project-
ing dorsally, in a simple (not widened) middle tibia,
and in the presence of a straight transverse carina in
the upper part of the postclypeus.

The presence of a transverse arcuate carina in the
lower part of the metope is typical of the subgenera
Cerepa (Figs. 34-37) and Caliscelis s. str. including
Caliscelis bonellii Laporte. The Caliscelidae exhibit

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015

a trend toward the convergence of the apices of the
intermediate carinae to the midline before the margin
of the clypeal suture. This trend is most evident in the
tribe Peltonotellini in which the sensory pits (an indi-
cator of the lateral areas of the metope) remain at the
adult stage (for example, in Peltonotellus punctifrons
Horv., Protrocha viridis Dozier, etc., Mushya quadri-
fasciata Kato, Plagiopsis spp., etc.). In some cases it
can be seen that the carinae are fused at some distance
from the margin of the clypeus over the apex of the
frons which is sometimes distinguished by the color
and sculpture. When the lower (distal) part of the
metope starts deflecting posteriorly (with regard to the
apical parts of the intermediate carinae), the lateral
parts form a break which turns into the secondary ca-
rina delimiting the two parts of the metope situated at
an angle to each other, i.e., this break forms a complex
arcuate carina. When this epiclypeal stripe of the
metope lies at an angle to the upper part of the metope
and forms the common plane with the postclypeus, the
area of the clypeus is frequently clearly stands out
owing to its dark coloration and glossy surface, in
contrast to the paler and rough metopal part.

Caliscelis (Melanero) larvata Emeljanov, sp. n.
(Figs. 16-21)

This species is similar to C. nero Fenn. in the habi-
tus and size.

Description. Male. Coryphe about twice as wide as
long, depressed, with sharp bordering carinae, rather
strongly inclined anteriorly in comparison with ap-
proximately horizontal pronotum. Anterior and poste-
rior margins arcuate; lateral margins subparallel, only
slightly converging anteriorly; median carina absent.
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Figs. 16-19. Caliscelis larvata sp. n., general lateral (16, 18) and dorsal (17, 19) view [(16, 17) J; (18, 19) 9].

Metope slightly depressed, as though being crumpled;
border of lateral and middle areas mostly shallowly
sulciform; middle lobes concave dorsally, convex (to-
gether with clypeus) ventrally; clypeal border vague.
Median carina sharp. Lateral lobes densely covered
with nodules at place of larval sensory pits. Post-
clypeus moderately convex, with distinct median ca-
rina. Intermediate carinae absent; inner border of lat-
eral lobes coinciding with margin of nodules. Prono-
tum along midline nearly as long as metope; median
carina obsolete. Scutellum with 3 distinct carinae.
Fore wings rather short; their sutural margin nearly as
long as posterior margin, saddle-like; claval areas con-
vex, oval, in form of plates with lustrous surface; bor-
der between clavus and corium invisible; apparently,
outer margin of plate extending onto corium. Three
keel-shaped veins, ScR, M, and Cud, lying between
plate and keel-shaped costal margin, vanishing behind
plates; M extending posteriorly farther than others and
indistinctly furcating. Fore tibia weakly widened,
about twice as wide in median part as at base.

Head reddish brown to dark brown; coryphe paler.
Pronotum dorsally (i.e., its disc) and mesoscutum
whitish brown; paranota white. Keel-shaped veins of
fore wing whitish; intervals dark brown to black;
claval plates black, glossy; posterior part of fore wing
brown, with reddish tint. Abdomen dark brown to
black, with pale whitish spots on tergites; median part
of tergites with pair of transverse pale spots separated
by black stria; small pale spots forming 3 longitudinal
rows at each side of pale spots. Two medial rows
weakening and vanishing caudally; lateral row, in
contrast, becoming stronger. Sternal part of abdomen
black posteriorly, pale anteriorly. Tergite Il entirely
pale; tergite IV pale only in median part; tergite V
only with small pale spot in middle. Mesopleura whit-
ish, as well as paranota; metapleura dark brown to
black. Legs reddish brown.

Genitalia. Structure of genitalia similar to that in
C. nero Fennah. Pygofer with small, rather sharp
rounded lateral projection in upper part of margin.

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015



A SUBGENERIC SUBDIVISION OF THE GENUS CALISCELIS

927

2]

Figs. 20-22. Caliscelis larvata sp. n., male genitalia: (20) genitalia, left view; (21) stylus; (22) penis, left view.

Theca high and short, compressed. Penis only with one
hook arcuately recurved.

Female similar to female of C. nero in habitus (fore
wings even, without plates, in contrast to those of
male); differing in presence of nodules in upper part of
lateral lobes, in inconspicuous intermediate carinae of
metope, and, in fore tibia less strongly widened than
that in C. nero, similarly to that in male. Body gener-
ally gray, with black spots. Paranota of pronotum,
costal areas of fore wings, and lateral margins of ter-
gites pale, whitish; abdomen with longitudinal paler
median stripe diffused along its margins. Legs pale
brown with reddish tint. In C. nero, all parts of body
almost regularly gray with dark spots; only paranota
paler than general coloration, but also with spots. In C.
larvata, paranota and costal areas without spots.

Body length 2.1-2.6 mm in male, 3.1-3.4 mm in
female.

Material. The Republic of South Africa. North
West Prov., Piet Plessis N of Vryburg, 26°09'S,
24°21'E, 1146 m, 6.111.2005 (Emeljanov), 1 &'; Mosita
vicinity, 35 km W of Setlagode, 26°12'S, 24°46'E,
1203 m, 6.111.2005 (Emeljanov), 2 &; 5 km W of Vaal-
shoek, 8.111.2005 (Emeljanov), 1 &. Orange Free State
Prov.: Hoopstad, 5 km NE of Bothaville road,
27°47'S, 25°58'E, 1279 m, 9.111.2005 (Emeljanov),
1 &, 1 9 (all—ZIN); Sandveld Nat. Res., 27°40'S,
25°45'E, 24-25.11.1993 (M. Stiller), 2 &, 1 @ (NICP).
Northern Cape Prov., 10 km E of Warrenton, 28°08'S,
24°56'E, 1225 m, 8.111.2005 (M. Stiller), 3 &, includ-
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ing holotype, 4 @ (NICP). Former Transvaal Prov.,
Langjan Nat. Res., 22°52'S, 29°13'E, 24-25.11.1993
(M. Stiller), 2 & (NICP).

Comparative notes. The new species differs from
all the congeners in the presence of convex plates on
the fore wings in the male and tubercles on the lateral
lobes of the metope in the female.

Caliscelis (Bambula) shandongensis
Chen, Zhang et Chang, 2014 (Figs. 23-25)

Material. China, Beijing, 25-27.V.1935 (Zhen-
zhurist), 3 3,2 @ (ZIN).

Caliscelis (Bambula) turbata Emeljanov, sp. n.
(Figs. 26-29, 31, 33)

Description. Male. Coryphe about twice as wide as
long; its posterior margin smoothly concave; anterior
margin convex in form of broken line formed by three
sections. Lateral margins of coryphe slightly converg-
ing anteriorly; coryphe longitudinally groove-like con-
cave, with metopal margin rather steeply concave in
front view. Metope along midline slightly longer than
wide, crossed by unsharp sulciform depression with
convexity arcuately curved upwards; below depres-
sion, metope forming common convexity with post-
clypeus. Intermediate carinae of metope sharp, but
present only above bow-shaped depression; median
carina absent. Postclypeus moderately convex, without
median carina. Pronotum about as long as coryphe,
with distinct median carina. Scutellum with lateral
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Figs. 23-25. Caliscelis shandongensis Chen, Zhang et Chang, & (23) genitalia, left view; (24) stylus; (25) penis, left view.

Figs. 26-29. Caliscelis turbata sp. n., male genitalia: (26) genitalia, left view; (27) stylus; (28) penis, left view; (29) penis, posterior

view.

carinae diverging posteriorly and with distinct median
carina. Fore wing with sharp vein M, including its base
common with R; separate part of R smoothened; claval
vein (CuP) absent. Fore leg slightly narrower and
longer than that in C. wallengreni.

Structure of genitalia similar to that in C. zarudnyi.
Pygofer with simple rounded lateral margin. Penis
with apex of dorsal wall of theca deflexed dorsally;
lateral margins of deflexed apex, in turn, also deflexed
dorsally; right margin more strongly projecting and
covered with teeth. Right hook of penis arcuately re-
curved; left hook angularly curved near middle, with
apex turned to left.

Integument reddish brown with yellow spots and
with white or whitish pattern on fore wing and abdo-
men. Fore wing whitish, with brown basal-costal quar-
ter; pale stripe extending from this dark spot in middle
of fore wing along suture of clavus, stripe shaded at
sides by dark brown lines. Abdominal tergite III white,
with yellow stripe along lateral margin and with dark
line along posterior margin. Rest of abdomen dark
brown; ventral surface darker but with pale spot occu-
pying median parts of basal sternites; dorsal surface
with 2 pale stripes running along midline and sepa-
rated by dark stripe. Legs reddish brown or brown;
fore tibia dark brown, nearly black.

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015
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Figs. 30-37. Caliscelis spp.: (30-33) fore leg [(30, 32) C. zarudnyi Mit.: (30) @, (32) &; (31, 33) C. turbata sp. n.: 31) @, (33) J1;
(34) C. carnavalis sp. n., head, front view, with arcuate transverse carina visible; (35-37) morphological row showing a hypothesized
origin of arcuate carina in Caliscelidae [(35) Nenema bivittata Bull, initial position of carinae of metope; (36) Protrocha viridis Dozier,
merging of distal ends of intermediate carinae at distance from clypeal suture; (37) formation of arcuate carina owing to development of
transverse carinae on lateral areas of metope]; (35, 36) after Doering, 1941.

Female. Coryphe nearly 3 times as wide as long; its
posterior margin obtuse-angularly concave; anterior
margin in form of broken line consisting of three sub-
equal sections. Postclypeus rather strongly projecting
anteriorly. Metope with sharp carinae and sulciform
intervals; median carina highest, interrupted on clypeal
suture, but median carina of clypeus also sharp; post-
clypeus in lateral view steeply convex in upper part,
then nearly straight along most length, slanting poste-
riorly. Pronotum nearly as long as coryphe, with dis-
tinct median carina. Scutellum with straight lateral
carinae diverging posteriorly and with obsolete median
carina developed only in anterior half. Fore wing with
distinct sutural carinae. Fore leg relatively short and

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015

wide; middle leg not widened; hind tibia considerably
widened: its width subequal to distance between apical
teeth of tibia.

Body gray, with dark brown spots denser on sides of
scutellum and on fore wings outward from sutural
carinae. Lower part and sides of postclypeus black-
ened entirely, shining. Uniform pale stripe (without
dark midline) running along dorsum of abdomen; sides
of dorsum of abdomen darker; 3 unsharp longitudinal
darker (owing to dense spots) stripes present in poste-
rior part. Spots on legs, especially on fore leg, denser
than those on body.

Body length 2.9-3.4 mm in male, 4.9-5.3 mm in
female.
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Comparative notes. The new species is closely re-
lated to C. zarudnyi Mit. (Figs. 30, 32) but clearly
differs in the shape and proportions of the fore leg
(Figs. 31, 33) and in the metope more strongly inclined
(almost vertical in C. zarudnyi). The male differs from
those of the closely related species in the dark lateral
margins of the abdominal tergites, and the female, in
the median carina interrupted at the border between
the metope and clypeus and also in paler lora.

Material. Uzbekistan, Samarkand Prov. Holotype:
& with label “Bukhara, Kumak, 25.V1.1929, L. Zimin”
(ZIN). Paratypes: “Bukhara,” Kumak, 3, 24, 25.VI,
15.VIIL.1929 (L. Zimin), 9 &, 3 Q; “Bukhara,” Katta-
Ming kishlak, 15.V1.1929 (L. Zimin), 1 J; “Buchara
mer.-occ.,” Yargak kishlak near Khatyrchi, 15.VI and
18.VIL.1928 (L. Zimin), 2 &, 2 9 (ZIN). All the col-
lection cites are situated in the Zeravshan River valley
in the area of Katta-Kurgan (Kumak—39.57°N,
66.03°E; Khatyrchi—40.02°N, 65.58°E).

ACKNOWLEDGMENTS

The author is grateful to Dr. M. Stiller (National In-
sect Collection, Pretoria, Republic of South Africa—
NICP) for organization of the trip over the Republic of
South Africa, performed for collecting the material,
during which, in particular, the new species Caliscelis
larvata was found, and for loan of the material for
examination. The author is also grateful to Dr. J. Con-
stant (Institut Royal des Sciences Naturelles de Bel-
gique, Bruxelles—ISNB) for the material supplied for
examination. V.M. Gnezdilov’s field work in Vietnam
was provided with the Southern Branch of the Rus-
sian-Vietnamese Tropical Research and Technological
Center (Ho Chi Minh, Vietnam). The data on the flo-
ristic composition of the Dipterocarpaceae forests
were supplied by A.N. Kuznetsov (Hanoi, Vietnam).

The study was performed within the frame of the
State Project no. 01201351189.

10.

11.

12.

EMELJANOV

REFERENCES

. Che Yanli, Wang Yinglun, and Zhang Yanlin, “Two

New Species and One New Record of the Genus Cali-
scelis de Laporte (Hemiptera: Fulgoroidea: Caliscelidae)
from China,” Zootaxa 3067, 35—48 (2011).

Chen X.-Z., Zhang Z.-G., and Chang Z.-M., Issidae and
Caliscelidae (Hemiptera: Fulgoroidea) from China
(Guizhou Science and Technology Publ. House, Gui-
yang, 2014).

. Doering, K., “A Contribution to the Taxonomy of the

Subfamily Issinae in America North of Mexico (Ful-
goridae, Homoptera),” Univ. Kansas Sci. Bull. 27 (10),
185-227 (1941).

Dubovskiy, G.K., Leafhoppers (Auchenorrhyncha)
of the Ferghana Valley (Fan, Tashkent, 1968) [in Rus-
sian].

Emeljanov, A.F., “A New Genus, Chirodisca gen. n.,
and New Subgenera of the Genus Aphelonema Uhl.
(Homoptera, Issidae),” Entomol. Obozr. 74 (4),
834-835 (1996).

Fennah, R.G., “New and Little Known Fulgoroidea from
South Africa (Homoptera),” Ann. Natal Mus. 18 (3),
665-714 (1967).

Gnezdilov, V.M. and Bourgoin, Th., “First Record of
the Family Caliscelidae (Hemiptera: Fulgoroidea) from
Madagascar, with Description of New Taxa from the
Afrotropical Region and Biogeographical Notes,”
Zootaxa 2020, 1-36 (2009).

Kwon, Y.J., Insecta (VII). lllustrated Flora & Fauna of
Korea. 23 (1979) (in Korean).

Logvinenko, V.M., “Fulgoroidea,” Fauna Ukrainy 20
(2), 1-256 (1975).

Metcalf, Z.P., Issidae. General Catalogue of the Homo-
ptera. Vol. 1V. Part 15 (Waverly Press, Baltimore,
1958).

Mityaev, LD., Leafhoppers of Kazakhstan (Homo-
ptera—Cicadina). A Key (“Nauka” of KazSSR, Alma-
Ata, 1971) [in Russian].

Ouchi, Y., “Note of a New Genus and a New Species
Belong to the Homopterous Insect from China,”
J. Shanghai Sci. Inst. 3 (Sect. 3), (4), 299-305
(1940).

ENTOMOLOGICAL REVIEW Vol. 95 No. 7 2015




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


		2015-11-27T12:17:00+0300
	Preflight Ticket Signature




