A new tribe of Tropiduchidae (Hemiptera: Fulgoroidea)
with revision of the genus Buca and description of
asymmetric hind leg spinulation

Vladimir M. Gnezdilov', Charles R. Bartlett?, and Thierry Bourgoin’

Abstract

A new tribe Bucini trib. nov. is erected for the genus Buca Walker, 1858 in Tropiduchidae (Elicinae), with a discussion of tribal features with respect to
the New World fauna. Two new species of Buca are described from Ecuador (Buca asymmetrospinata sp. nov.) and French Guiana (Buca truncoptera
sp. nov.). Keys to Buca species and to higher taxa of New World Tropiduchidae are provided. Male and female genitalia of Buca species are illustrated

for the first time.
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Resumen

Se describe una nueva tribu, Bucini trib. nov.,para el género Buca Walker, 1858 en los Tropiduchidae Elicinae, con una discusion de las caracteristicas
de la tribu con respecto a la fauna del Nuevo Mundo. Se describen dos nuevas especies de Buca de Ecuador (Buca asymmetrospinata n. sp.) y de
Guayana Francesa (Buca truncoptera n. sp). Se proveen claves de identificacion para las especies de Buca y de los taxones superiores de los Tropidu-
chidae del Nuevo Mundo. Se ilustran por primera vez las genitales masculinos y femeninos de especies Buca.

Palabras Clave: Issidae; Elicinae; nueva especie; Neotrdpico; asimetria; morfologia

As a medium size family within the Fulgoromorpha, Tropidu-
chidae Stal, 1866 currently comprises 652 described species in 183
genera, or about 4.9% and 7.8%, respectively, of all Fulgoromorpha
(Bourgoin 2016). Its global latitudinal profile is distributed between
the north temperate and the south subtropical bioclimatic zones,
but mainly in the warmer regions (Bourgoin 2016). Most species
feed on shrubs and trees, and some are crop pests (Fennah 1982;
Wilson et al. 1994; O’Brien 2002); their association with host plants
is quite diverse concerning 21 plant orders, including some mono-
cots (Bourgoin 2016).

The first higher classification of the Tropiduchidae was present-
ed by Melichar (1914). Later, based on various body structures and
forewing venation, Fennah (1982) recognized 15 extant tribes (3 of
them divided into subtribes). Subsequently, 4 extinct tribes (Jantari-
tambiini Szwedo, 2000; Emilianini Shcherbakov, 2006; Austrini Szwe-
do & Stroinski, 2010; and Patollini Szwedo & Stroinski, 2013) were
described (Szwedo 2000; Shcherbakov 2006; Szwedo & Stroinski
2010, 2013). Gnezdilov (2007) transferred the subfamily Trienopinae
Fennah, 1954 from Issidae Spinola, 1839 to Tropiduchidae together
with the subtribe Gaetuliina Fennah, 1978 from Nogodinidae Meli-
char, 1898, with tribal status for both. The Gaetuliini were subse-
quently synonymized with Elicini Melichar, 1915, and 2 additional
tribes (Parathisciini and Chrysopuchini) were described (Gnezdilov
2013b). Based on female genitalia characters (shape and dentition

of the gonoplacs and the shape of gonapophyses IX), the family was
also divided into 2 subfamilies Tropiduchinae Stal, 1866 and Elicinae
Melichar, 1915 (Gnezdilov 2013b) with 19 and 5 tribes, respectively
(Table 1). The tribe Hiraciini Melichar, 1914 was removed from the
Tropiduchidae by Fennah (1982) and remains unplaced within the
Fulgoroidea (Gnezdilov 2013b).

The Neotropical genus Buca Walker, 1858 is currently considered
as an incertae sedis taxon (Gnezdilov 2013a). The genus was erected
for the single species Buca simplex Walker, 1858 from “Villa Nova,”
Brazil. To date, the genus is known only by the holotype of the type
species. Originally placed under the subtribe Flatoides in the tribe Is-
sites, the genus was first transferred into Issidae Spinola, 1839 (Issi-
nae) by Muir (1930) but without tribal assignment. Shortly after that,
Muir (1931) re-described the type specimen and illustrated it for the
first time (Muir 1931, Fig. 10a—c therein). Buca was listed within the
Issini by Metcalf (1958) before being finally removed from Issidae and
provisionally placed in the family Tropiduchidae by Gnezdilov (2013a)
(Fig. 1).

Here we revise Buca based on specimens from Ecuador, Bolivia,
Brazil, and French Guiana representing 3 species, 2 of which are new
and described below. The species differ by coloration and forewing
shape and venation, but are little differentiated by male genitalia.
We also discuss the features of the higher classification of New World
Tropiduchidae as they pertain to Buca and provide a key to higher taxa.
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Table 1. Summary of modern classification of Tropiduchidae (including the new
tribe described below).

Elicinae Melichar, 1915 Tropiduchinae Stal, 1866

Austrinit Szwedo & Stroinski, 2010
Bucini trib. now.

Elicini Melichar, 1915

Parathisciini Gnezdilov, 2013
Patollinit Szwedo & Stroinski, 2013

Alcestini Melichar, 1914
Catulliini Melichar, 1914
Chrysopuchini Gnezdilov, 2013
Cixiopsini Fennah, 1982
Cyphoceratopini Fennah, 1945
Emilianinit Shcherbakov, 2006
Eporini Fennah, 1982
Clardeina Fennah, 1982
Eporina Fennah, 1982
Kazerunina Dlabola, 1974
Isporisini Fennah, 1982
Jantaritambiinit Szwedo, 2000
Eutropistini Kirkaldy, 1906
Duriina Fennah, 1982
Eutropistina Kirkaldy, 1906
Neommatissini Fennah, 1982
Paricanini Melichar, 1914
Remosini Fennah, 1982
Tambiniini Kirkaldy, 1907
Tangiini Melichar, 1914
Neotangiina Fennah, 1982
Tangiina Melichar, 1914
Trienopini Fennah, 1954
Tropiduchini Stal, 1866
Trypetimorphini Melichar, 1914
Turneriolini Fennah, 1982

Materials and Methods

The specimens examined were deposited in the following collec-
tions:

BMNH— The Natural History Museum, London, United Kingdom;

LBOB— Lois O’Brien collection, Green Valley, Arizona (affiliated with
the California Academy of Sciences, San Francisco, Califor-

nia);
MNHN— Muséum National d’Histoire Naturelle, Paris, France;

UDCC— University of Delaware, Department of Entomology and

Wildlife Ecology, Newark, Delaware;

USNM— Smithsonian Institution, National Museum of Natural His-
tory, Washington, District of Columbia;

ZIN— Zoological Institute, Russian Academy of Sciences, Saint Pe-

tersburg, Russia.

Terminology of external morphological characters primarily
follows Anufriev & Emeljanov (1988) and Gnezdilov et al. (2014),
except for the female genitalia nomenclature, which follows Bour-
goin (1993) and Gnezdilov (2002), and with the male terminalia no-
menclature modified after Bourgoin (1988) and Bourgoin & Huang
(1990). Nomenclature for wing venation follows Bourgoin et al.
(2015) for the forewing and Anufriev & Emeljanov (1988) for the
hind wing. Measurements and photographs at UDCC were taken
using a digital imagery system consisting of a Nikon SMZ1500 mi-
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Issidae
Issinae

Issites Issidae
Flatoides Issinae

Tropiduchidae
Tropiduchidae incertae

Issini sedis
Buca Buca Buca Buca
Walker, 1858 Walker, 1858 Walker, 1858 Walker, 1858
Muir (1930) Metcalf (1958) Gnezdilov (2013)
Basionym Valid name — Historical link

Fig. 1. Evolution of the classification of genus Buca Walker, 1858 within
Fulgoroidea since its first description.

croscope, Nikon Digital Sight DS-U1 camera, and NIS Elements Im-
aging software (version 3.0), and at the National Museum of Wales
(Cardiff, United Kingdom) using a Leica MZ8 with JVC video camera
KY F70B with the software Synoptics Automontage. Measurements
were made directly from the specimens (for B. asymmetrospinata
sp. nov.) or from calibrated photographs (for B. simplex, and B. trun-
coptera sp. nov.). Features ascribed to the genus are not repeated
in the species level descriptions. Labels of name-bearing types are
provided quoted verbatim using “/” to indicate a line break and “//”
to indicate a new label and with supplemental information given in
brackets. For other material examined, label data were rewritten to
maintain consistency in pattern, beginning with the country, state,
or province, followed by more specific locality information, collec-
tion date, and collector; the number and sex of specimens and the
depository where the specimens are located are given in parenthe-
ses. Specimens at the UDCC (including loan) were provided 2D bar-
code labels, and label data were captured for online presentation
(visualized at Discover Life at www.discoverlife.org, these data ac-
cessible from iDigBio at https://www.idigbio.org/) using “Arthropod
Easy Data Capture” (Schuh et al. 2010; Schuh 2012; Arthropod Easy
Capture 2013).

Results

Family Tropiduchidae Stal, 1866

General characters of the family were given by Fennah (1982),
Anufriev & Emeljanov (1988) and more recently modified by
Gnezdilov(2007,2013b), whoseparated the familyinto 2 subfamilies:
Elicinae and Tropiduchinae. Currently, tropiduchids may be
separated from other Fulgoroidea by the combination of characters
as follows: postclypeus sometimes with lateral longitudinal carinae;
pronotum with elevated, arcuate disc; scutellum usually with
sharply expressed step-like scuto-scutellar boundary; forewings
sometimes thickened; costal area—topologically after CA (margin)
and anteriorly to Pc+CP vein = costal cell (Bourgoin et al. 2015)—
may be developed with transverse veins; clavus open (Pcu+A1l runs
into more or less pointed apex of clavus); hind wings well developed
(2- or 3-lobed) or rudimentary; hind tibiae with several lateral spines
or without spines; 2nd metatarsomere with only 2 latero-apical
spines; female genitalia with gonapophyses IX flattened dorso-
ventrally, gonospiculum bridge with 3 distinct long rods connected
with gonapophyses IX, anterior connective lamina of gonapophyses
VIII comb-like and with small denticles on its disc; gonoplacs with
denticles; for male genitalia most Tropiduchidae are distinguished
by having the aedeagus in the shape of a narrow curved tube with
hook-shaped processes, phallotheca usually short (except Bucini
trib. nov.), and gonostyli with distinctive finger-shaped lateral
tooth.
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Diagnostic Key to Higher Taxa of New World Tropiduchidae

Wings shallowly tectiform, usually with distinct nodal line (forewings often slightly inflected at nodal line) with venation distinctly re-
ticulate distally; ovipositor flattened laterally, elongated (styletized), gonoplacs usually with distinct marginal teeth; gonapophyses IX in
shape Of ISOSCElES triaNGle . . . ..ot e Tropiduchinae

Wings more steeply tectiform, nodal line not distinct, forewing venation either not reticulate or entire forewing reticulate; ovipositor
rounded, gonoplacs without marginal teeth or with denticles; gonapophyses IX elongate, but not triangular............... Elicinae 2

Wings steeply tectiform, almost parallel to body, wings broad, well exceeding abdomen, with forewing venation not reticulate (with few
crossveins); costal area almost without transverse veins, CuA impair (i.e., with single branch; if forked, after the clavus), clavus with trans-
verse vein cup-(pcu+al); hind tibiae and 2nd metatarsus with asymmetrical apical spinulation; color green yellowish to pale yellow (possibly
green in life); phallotheca covering aedeagus almost completely; gonostylus with plate-shaped lateral tooth............. Bucini trib. nov.

Wings less steeply tectiform, broad or narrowed, barely exceeding abdomen (at most); forewing venation reticulate (with many cross-
veins); costal area with many transverse veins; CuA furcates into CuAl and CuA2 before end of the clavus, clavus without transverse
vein cup-(pcu+al); hind tibiae and 2nd metatarsus with symmetrical apical spinulation; color varied (rarely yellow or green); phallotheca
short, not covering aedeagus; gonostylus with finger-shaped lateral tooth ....... ... ... .. . i i Elicini

Subfamily Elicinae Melichar, 1915
Tribe Bucini trib. nov.

Type genus: Buca Walker, 1858

Diagnosis. Head narrower than thorax, projecting in front of eyes,
coryphe (~vertex) broad. Rostrum short, reaching only middle coxae; 3rd
segment of rostrum shorter than 2nd. Forewings broad with prominent
venation, held steeply tectiform, veins not reticulate, transverse veins
absent in costal area; long impair CuA (Fig. 7A); transverse veinlets cup-
(pcu+al) on the clavus in a distal position. Hind wings trilobed with 2
weak marginal clefts between CuA and CuP and Al and A2, venation
simple (Fig. 7B). Hind tibiae with a single lateral spine. Hind tibiae and
1st metatarsus with asymmetrical apical spinulation. Ovipositor round-
ed (not styletized), gonoplacs without marginal teeth. Phallus recurved
with well developed phallotheca almost reaching apex of aedeagus. Ae-
deagus bearing a pair of ventral hooks arising in its apical third (Figs. 9A,
10A). Gonostyli with plate-shaped lateral tooth (Figs. 9C, D and 10D, E).

Genus Buca Walker, 1858

Type species: Buca simplex Walker, 1858

Emended diagnosis. Head (including eyes) much narrower than
pro- and mesothorax. Metope (~frons) heptagonal in frontal view,
slightly convex, sharply widest near antennae, abruptly narrowed
above compound eyes, with distinct median carina, sublateral carinae
absent. Metopoclypeal suture distinct and concave (Figs. 2C and 4A).
Median carina of clypeus weak or absent. Coryphe broad and project-
ed anterior to eyes, fastigium carinate and strongly inflected, poste-
rior margin of coryphe concave. Coryphe, pro-, and mesonotum with
median carina. Antennal scape short, pedicel elongately cylindrical
with sensory plaques clustered primarily on the distal dorsal surface.
Ocelli present below compound eye, anterodorsad of antennae. Pro-
notum short, broadest medially and abruptly narrowed within eyes,
paranota narrow and elongate (nearly reaching tegulae), posterior
margin concave with shallow median notch. Mesonotum large, 5-7
times as long as pronotum medially. Scutellum separated from me-
sonotum by transverse groove. Tegulae large, curved. Macropterous,
wings broad and elongate, well exceeding abdomen, held steeply
tectiform (almost parallel to body) in repose. Forewings transparent,
basal cell large, costal area present (Pc+CP separated from CA), costal
area lacking crossveins; forewing venation (Figs. 7A and 8): Radius 3—-6
branched, 2-4 r-m crossveins, Media with MP1 multibranched (from 2

Fig. 2. Buca simplex Walker (holotype); A) habitus, right lateral view; B) hind
wing and abdomen, left lateral view; C) metope and clypeus, frontal view; D)
head and thorax, dorsal view.

to 5), MP2 and MP3 unibranched, MP4 2-branched, a postnodal line
built from 3—6 im crossveins; 1 m-cua crossvein, CuA (except short fur-
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Fig. 3. Buca asymmetrospinata sp. nov., (paratypes, A—B, Onkone Gare ?; C, Shushufindi); A) habitus, left lateral view; B) habitus, dorsal view; C) right wings.

cation in B. truncoptera sp. nov.) and CuP usually unibranched; Pcu +
A1l fused in distal half of clavus, Al following postclaval margin contour
defining very narrow anal cell on trailing margin of wing. Cell C1 long and
open, C3 long and closed, not in contact with C4. Abdomen convex (in
lateral view), tergites with peculiar median red spots or an even stripe.

Spinulation of hind tibiae apex asymmetrical, 1 large latero-apical
spine and a row of 5 or 6 small intermediate spines. First metatarso-
mere with 2 latero-apical spines and row of 4—6 intermediate spines
between them, each intermediate spine bears a long subapical seta.
Second metatarsomere asymmetric, with a single latero-apical spine
that is exceeded by a large lobe projecting from its ventral surface (in-
stead of 2nd latero-apical spine; Fig. 6).

Abdomen arched dorsally. Phallus upcurved, phallotheca almost
entirely covering aedeagus, which has a pair of elongate ventral
retrose hooks in its distal third. Gonostyli with long apically en-
larged and medially curved capitulum, bearing a distinct lateral
lobe-shaped tooth. Pygofer in lateral view relatively narrow and
tall, concave on anterior margin and convex on caudal margin. Anal
tube narrow and elongate in lateral view. Paraproct about half as
long as anal tube.

Etymology. The origin of the genus name was not stated in Walker
(1858), and the derivation of the genus name is not evident and can
only be speculated upon. We treat Buca as derived as an arbitrary com-
bination of letters of feminine gender.

Key to Species

1. —  Trailing margin of forewing roundly convex; forewing with ScP+RA unforked; general coloration yellowish, apical cells of forewing trans-
parent without dark markings at apex Of WiNg . . . ... ottt e e e e e 2
1”.—  Trailing margin of forewing roundly truncate; forewing with RA separated from ScP apically; general coloration light green yellowish (mid-
dorsal stripe of head and thorax dark and very pronounced), apical cells of forewing with dark brown patches; French Guiana........
............................................................................................... B. truncoptera sp. nov.
2.— Forewing with RP 3-branched and MP1 3- to 5-branched (Fig. 8A); gonostylus of male genitalia with concave hind margin (Fig. 10D);
male anal tube in dorsal view slightly narrowing subapically (Fig. 10C); ventral aedeagal hooks slightly enlarged proximally (Fig. 10A);
ol U - o o T P B. asymmetrospinata sp. nov.
2’.—  Forewing with RP and MP1 each 2-branched; gonostylus with convex hind margin (Fig. 9C); male anal tube in dorsal view not narrowing

subapically (Fig. 9B); ventral aedeagal hooks not enlarged proximally (Fig. 9A); Brazil, Bolivia ... .................. B. simplex Walker

Buca simplex Walker, 1858 (Figs. 2, 7, 9)

Emended diagnosis. Color dull yellowish, mid-dorsal vitta weak on
mesonotum; forewings lacking dark coloration at apices. Trailing mar-
gin of forewings roundly convex, forewing venation with 2 branches of
RP, ScP and RA fused, 6 branches of MP and 2 r-m crossveins. Gonosty-
lus with convex hind margin. Ventral aedeagal hooks long and narrow.
Male anal tube with convex lateral margins.

Supplementary description. Color. Body pale dull yellowish (possibly
greenish in life; Muir 1931) with reddish mid-dorsal red to brown stripe

following median carinae of coryphe and pronotum, weaker on midline
mesonotum and commissural margin of forewings. Dark spot at middle
of fastigium. Abdominal tergites IV-VI each with big median red spot.
Structure. Body length (with wings; ¢ holotype) 9.3 mm [Bolivian male
8.0 mm], body length (without wings), 5.0 mm. Metope wide (L:W at
widest point 1.14), sharply enlarged above clypeus (near level of anten-
nae in frontal view), with distinct median carina running from fastigium
to level of antennae, obsolete ventrad of antennae. Lateral margins of
metope sharp, laterally projected, hiding scape in frontal view. Clypeus
with carina absent. Coryphe broad (Fig. 2D), length at midline approxi-
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Fig. 4. Buca asymmetrospinata sp. nov. (paratypes, Onkone Gare); A) metope and clypeus, frontal view; B) head and thorax, dorsal view; C) female genitalia in
situ, ventral view; D) male genitalia in situ, ventral view.
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Fig. 5. Buca truncoptera sp. nov. (holotype, ?); A) habitus, left lateral view; B)
habitus, dorsal view.

mately equal to width (L:W ratio 0.91); lateral margins parallel; anterior
margin of coryphe convex, posterior margin concave. Pronotum short
with median carina, disc small, paranota narrow, acutely angulate, near-
ly reaching tegulae, without carinae. Mesonotum very large, approxi-
mately 7 times as long as pronotum medially (ratio of mesonotum length
excluding scutellum to pronotum length = 7.04), with weak median and
very weak lateral carinae. Forewings long (7.4 mm), extending well past
end of abdomen, and wide (3.8 mm), apically rounded (Fig. 2A). Fore-
wing venation: ScP+RA, 2 RP, 2 -m, 2 MP1, 1 MP2, 1 MP3, 2 MP4, 1
m-cua, 1 CuA, distal cup-(pcu+al) (Fig. 7A). Hind wing venation: RA, RP,
r-m, 1 MP1, 1 MP2, m-cual, 3 CuAl, CuA2, CuP, Pcu, 2A1, A2 (Fig. 7B).
Nodal cells with C1 long and open, C2 closed, C3 not connected to both
C2 and C4, C4 open, C5 absent by an impair CuA.

Male terminalia. Pygofer with slightly convex caudal margin. Phal-
lus strongly curved in lateral view, dorsolateral phallothecal lobes
fused and weakly sclerotized dorsally, each lobe with narrow subapical
process; ventral phallothecal lobe not reaching apical phallotheca mar-
gin. Apical aedeagal processes with rounded apices, visible above phal-
lothecal margin. Aedeagus with pair of long (2/3 aedeagal length) and
narrow ventral hooks, apically acuminate. Gonostyli with long and nar-
row capitulum (in dorsal view), bearing a plate-shaped lateral tooth;
hind margin of gonostylus convex, caudo-dorsal angle nearly right.
Anal tube almost 3 times as long as wide, with convex lateral margins
(in dorsal view), flattened (in lateral view). Paraproct long, almost 2.5
times as long as anal tube.

Remarks. Walker (1858) specifies the type locality as “Villa Nova”
from the [Henry Walter] Bates collection. This locality is on the Amazon
River and appears to be located at 3.3580°S, 64.7052°W in Estado do
Amazonas. This species was previously re-described by Muir (1931).

Type material examined. Holotype, Brazil: “Villa / Nova” [round la-
bel, handwritten] “55 / 44” [backside of round label, indicating 1855,
BMNH registry entry 44, i.e., “Collector Mr Bates Purchased from Ste-
vens”] // “Buca simplex” (2, BMNH).
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Other material examined. Bolivia. Beni [Department], Rio Itenez /
opposite Costa Marques / (Brazil), Sept. 4—6, 1964 / [J.K.] Bouseman &
Lusenhop (13, LBOB). Brazil. Amazonas [State], Manaos, Monacapuru
/ March 1928 / S.M. Klages (1%, LBOB).

Buca asymmetrospinata sp. nov. (Figs. 3, 4, 6, 8A, 10, 11)

Diagnosis. Color yellowish, mid-dorsal vitta orangish across me-
sonotum; forewings lacking dark coloration at apices. Trailing margin
of forewing roundly convex, forewing venation with 3-5 branches of RP
and 7-9 branches of MP and 2 r-m crossveins.

Description. Color. Body pale yellowish with mid-dorsal red to
brown stripe following median carinae of coryphe, pronotum, and me-
sonotum and more weakly along the commissural margin of forewings
(darkest on the vertex); black marking at apex of fastigium and extend-
ing to lateral margin. Abdominal tergites llI-VI each with big median red
spot. Structure. Body length (with wings), & 8.48 + 0.35 mm (n = 5),
?8.68 £ 0.32 mm (n = 5); body length (without wings), 8 5.51 + 0.26
(n=5), ? 479 +£0.23 (n = 5). Metope width (L:W at widest point 1.23
+0.05, n =10), sharply enlarged above clypeus (near level of antennae
in frontal view), with distinct median carina running from fastigium to
level of antennae, but obsolete ventrad of antennae. Lateral margins of

spine Il

in. spine

_——d

Fig. 6. Apex of metatibia and metatarsus of B. asymmetrospinata sp. nov. (in.
spine = apical intermediate spines of metatibia; /-ap spine = latero-apical spines
of metatibia; I-ap spine Il = latero-apical spines of 2nd metatarsomere; lobe =
ventral lobe of second metatarsomere); A) dorsal view; B) ventral view (same leg).
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ScP+RA

mp-(pcu+al)

Figs. 7 and 8. Wing venation. Fig. 7. Wing venation of Buca simplex Walker; A) forewing (holotype); B) hind wing (Bolivia). Annotations: A1, A2 = anal veins; B
= basal cell; C1, C2, C3 (C3a, C3’, C3b), C4 = Cells 1-4; C = Costa; CA = anterior Costa; CP = posterior Costa; CuA = anterior Cubitus; CuP = posterior Cubitus; cup-
(pcu+al) = transverse vein from CuP to Cpu+A1l veins; im = intramedial crossvein; m-cu = medial-cubitus crossvein; MP = posterior Media; Pc = Precosta; PcA =
anterior Precosta; Pcu = postcubitus; r-m = radial-media crossvein; R = Radius; RP = posterior Radius; ScP = posterior Subcosta. Fig. 8. Forewing venation; A) Buca
asymmetrospinata sp. nov. (paratype); B) Buca truncoptera sp. nov. (holotype). Annotations: A1, A2 = anal veins; B = basal cell; C1, C2, C3 (C3a, C3’, C3b), C4, C5 =
Cells 1-5; C = Costa; CA = anterior Costa; CP = posterior Costa; CuA = anterior Cubitus; CuP = posterior Cubitus; cup-(pcu+al) = transverse vein from CuP to Cpu+A1l
veins; im = intramedial crossvein; m-cu = medial-cubitus crossvein; MP = posterior Media; Pc = Precosta; PcA = anterior Precosta; Pcu = postcubitus; r-m = radial-

media crossvein; R = Radius; RP = posterior Radius; ScP = posterior Subcosta.

metope sharp, laterally projected to hide scape from frontal view. Clyp-
eus with weak carina. Coryphe broad (Fig. 4B), length at midline ap-
proximately equal to width at widest point (near apex; L:W ratio 0.99 +
0.08, n = 10); lateral margins subparallel, very weakly diverging distally;
anterior margin of coryphe convex, posterior margin concave. Prono-
tum short with median carina, disc (median part of pronotum) small,
paranota narrow, acutely angulate, nearly reaching tegulae, without
carinae. Mesonotum very large, over 6 times as long as pronotum me-
dially (ratio of mesonotum length excluding scutellum to pronotum
length = 6.39 + 0.59, n = 10), with distinct median and weak lateral
carinae. Scutellum separated by a transverse sulcus. Forewings long
(7.12 £ 0.33 mm, n = 10), extending well past end of abdomen, and
wide (3.60 + 0.28 mm), with costal area lacking transverse veins (Figs.
3C, 8A). Forewing with crossveins absent in costal area; basal cell large;
ScP+RA (branch ScP+RA forked from RP in proximal third of wing), RP
3; 2 r-m crossveins; MP 7-9 branched (1st M fork just distad of 1st R
fork), following a proximal nodal cell C3, postnodal media cells divided
into distal and proximal cells by 6 or 7 im crossveins in a post-nodal
line; 1 m-cu crossvein; CuA and CuP usually simple; C5 absent or very
distally and open; clavus long, open; Pcu reaching Al past distal third
of wing in apical portion of clavus; 1-4 transverse veins CuP and Pcu
near apex of clavus; Al arched to follow contour of postclaval margin,
creating narrow (and usually darkened) cell between Al and trailing
margin of wing.

Male terminalia. Pygofer in lateral view relatively narrow, broad-
est ventrally (underside concave from ventral view), with convex cau-

dal margin. Phallus recurved in lateral view, dorsolateral phallothecal
lobes fused dorsally, each with a narrow subapical process; ventral
phallothecal lobe narrow, rounded apically, not reaching apical phal-
lotheca margin. Apical aedeagal processes truncate. Aedeagus with
pair of long (2/3 aedeagal length) ventral hooks, apically acuminate,
sometimes with marginal teeth. Gonostyli with long, apically enlarged
capitulum (in dorsal view), bearing a plate-shaped lateral tooth; hind
margin of gonostylus angularly concave, caudo-dorsal angle right. Anal
tube narrow and elongate (in lateral view), nearly parallel-sided, distal
portion usually slightly expanded (in dorsal view). Paraproct long, al-
most half as long as anal tube.

Female terminalia. Gonoplacs in lateral view nearly rectangular;
gonoplac lobes fused along the median line (in dorsal view)—1st and
2nd gonoplac lobes completely fused, 3rd lobes narrow, separated
apically. Posterior connective laminae of gonapophyses IX elongate (in
ventral view). Lateral fields of the gonapophyses flat. Distal portions
of the laminae straight. Median field convex (in lateral view); lobes
fused, with pair of folds directed inside of the field perpendicularly to
the field. Gonospiculum bridge narrow. Hind margin of gonocoxae VIII
not protruding. Anterior connective lamina of gonapophyse VIII wide.
Apical group of teeth of the lamina with 3 teeth, lateral group with 4
teeth (3 of which are keeled; Fig. 11E). A large tooth is present below
the apical group outside of lateral group. Endogonocoxal process wide,
with forked apex. Anal tube narrowing apically—spear-shaped, in dor-
sal view twice as long as wide (Fig. 11A); flat in lateral view (Fig. 11B).
Paraproct very long, reaching anal tube apex.
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Figs. 9 and 10. Male terminalia and genitalia. Fig. 9. Male terminalia of Buca simplex Walker (Bolivia); A) terminalia, right lateral view (styli removed); B) dorsal
view of anal tube and paraproct (distal margin downward); C) left gonostylus (hind margin upward); D) detail view of gonostylus capitulum (in dorsal view). Fig. 10.
Buca asymmetrospinata sp. nov. male genitalia (paratype); A) terminalia, right lateral view (styli removed); B) distal portion of phallus, ventral view; C) dorsal view
of anal tube and paraproct (hind margin right); D) left gonostylus (hind margin upward); E) detail view of gonostylus capitulum (in dorsal view).

Etymology. The specific epithet is derived from the Greek word
“asymmetros” (without symmetry, disproportionate) joined with the
Latin word “spine” bearing the feminine termination “-ata” (posses-
sion, belonging to), indicating the asymmetric spinulation on the hind
leg.

Type material examined. Holotype. “1064EcuadorOrellana / Er-
winTransect / Onkone Gare Camp / Reserve Ethica Waorani // 00 39’
25.7”S 076 27°10.8”W / 2.vii.95 T.L. Erwin et al. / Fogging terre firme
forest // UDCC_TCN 00055238 // photo [handwritten, green paperl//
HOLOTYPE / Buca / asymmetrospinata / Gnezdilov et al. 2015” [red
paper].

Paratypes (MNHN:13,1%;USNM:393,34?). Ecuador. Sucumbios
Province: “Muséum Paris / Shushufindi / Equateur / Rec. B. Perthuis /
19841986 // Muséum Paris / MNHN(EH) / 7352” (19, MNHN); “Equa-

teur, Shushufindi, Rec. B. Perthuis, 1984-1986", “MNHN(EH)7352"
(18, MNHN). Orellana Province [formerly part of Napo Province]:
Onkone Gare Camp, Reserve Ethica Waorani, Erwin Transect, 0039’
25.7" 5076 27' 10.8" W, T. L. Erwin et al., fogging terre firme forest (Er-
win samples USNM, exemplars retained at ZIN and UDCC): sample 578,
15.1.1994 (138); sample 688, 20.VI.1994 (13 ); sample 695, 21.VI.1994
(29); sample 719,21.V1.1994 (1 ?); sample 862, 4.X.1994 (1 ?); sample
866, 4.X.1994 (12 ); sample 868, 4.X.1994 (13 ); sample 907, 7.X.1994
(19); sample 913, 9.X.1994 (13); sample 992, 10.1l. 1995 (13); sam-
ple 1038, 12.11.1995 (13); sample 1039, 12.11.1995 (33 2%2); sample
1040, 12.11.1995 (19); sample 1044, 12.11.1995 (19); sample 1056,
15.11.1995 (1 ?); sample 1093, 3.VII.1995 (13 ); sample 1104, 4.V11.1995
(1?); sample 1136, 9.VII.1995 (1 ?); sample 1190, 6.X.1995 (1% ); sam-
ple 1199, 5.X.1995 (1% ); sample 1213, 6.X.1995 (13 ); sample 1214,
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Fig. 11. Buca asymmetrospinata sp. nov. female terminalia (paratype); A) dor-
sal view of segment IX, anal tube and paraproct; B) lateral view of anal tube
and paraproct; C) ventral view of gonapophyses IX and gonospiculum bridge; D)
right lateral view of gonapophyses IX and gonospiculum bridge; E) right lateral
view of gonapophysis VIII (distal portion upward).

6.X.1995 (19); sample '230, 6.X.1995 (1 9); sample 1231, 7.X.1995 (2
d); sample 1419, 4.11.1996 (1% ); sample 1420, 5.11.1996 (2% ); sam-
ple 1424, 5.11.1996 (13); sample 1426, 5.11.1996 (13 ); sample 1429,
5.1.1996 (13); sample 1444, 7.11.1996 (1?); sample 1445, 7.11.1996
(13); sample 1461, 7.11.1996 (23, 12); sample 1469, 8.11.1996 (13);
sample 1487, 10.11.1996 (1%, 1 deformed); sample 1548, 21.VI.1996
(19); sample 1564, 22.V1.1996 (13); sample 1588, 26.VI1.1996 (23);
sample 1589, 26.V1.1996 (13 ); sample 1704, 2.X.1996 (13, 1% ); sam-
ple 1706, 2.X.1996 (13); sample 1727, 3.X.1996 (1% ); Tiputini Biodi-
versity Station, near Yasuni National Park, Erwin Transect T/2, 220-250
m, 0037'55"S 07608'39"W, T.L. Erwin et al. fogging terre firme forest:
sample 1854, 1.VI1.1998 (12 ); sample 1865, 4.VI1.1998 (13 ); sample
1873, 4VI1.1998 (13); sample 1937, 24.X.1998 (19); sample 1954,
26.X.1998 (13); sample 1957, 26.X.1998 (13); sample 1962, 22.X.8
(13); sample 1970, 22.X.1998 (13); sample 1971, 22.X.1998 (12);
sample 1973, 22.X.1998 (1?); sample 1865, 4.VI.1998 (1J); sample
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2004, 9.11.1999 (13); sample 2007, 9.1.1999 (12); sample 2010,
9.11.1999 (1?); sample 2012, 9.11.1999 (13); sample 2068, 8.11.1999
(1?); sample 2033, 8.11.1999 (1?); sample 2068, 6.11.1999 (13 ); sam-
ple 2070, 6.11.1999 (23 ); sample 2096, 5.11.1999 (13).

Remarks. Specimens from the Ecuador canopy fogging study (e.g.,
Erwin & Geraci 2009) are currently housed at the USNM (representatives
retained at UDCC and ZIN), but it is expected that representatives will
subsequently be repatriated to the Quito Catholic Zoology Museum at
the Pontifical Catholic University of Ecuador (PUCE) by the USNM.

Buca truncoptera sp. nov. (Figs. 5, 8B)

Diagnosis. Color green yellowish with very dark dorsal vitta across
coryphe, pronotum, and mesonotum; apical cells of wing with dark
brown patches. Trailing margins of forewings truncately rounded with
ScP+RA separated before the margin in ScP and 2 branches of RA, 9
branches of MP and 4 r-m crossveins.

Description. Color. General coloration light green yellowish.
Metope with black spot medially below its upper margin. Third seg-
ment of rostrum orange apically. Coryphe, pro-, and mesonotum with
wide dark median stripe, black with orange margins; stripe continuing
on claval margins of forewings. First anal vein of forewings orange. Api-
cal cells of forewing with dark brown patches. Hind wings with postcu-
bitus and anal veins black. Abdominal tergites V=VII with red median
stripe. Leg spines with black apices. Structure. Body length (with wings;
? holotype) 8.5 mm, body length (without wings), 5.4 mm. Metope
sharply enlarged near level of antennae in frontal view, with distinct
median carina running from fastigium to level of antennae, obsolete
ventrad of antennae. Lateral margins of metope sharp, laterally pro-
jected, hiding scape in frontal view. Clypeus with carina absent. Cory-
phe broad (Fig. 5B), anterior margin of coryphe convex, posterior mar-
gin concave. Pronotum short with median carina, disc small, paranota
narrow, acutely angulate, nearly reaching tegulae. Mesonotum very
large, approximately 6 times as long as pronotum medially (ratio of
mesonotum length excluding scutellum to pronotum length = 6.08),
with weak carinae. Forewings long (6.9 mm), extending well past end
of abdomen, and wide (3.8 mm), truncately rounded (Figs. 5A and 8B).
Forewing venation: forewing with crossveins absent in costal area;
basal cell large; ScP+RA (branch ScP+RA forked from RP in proximal
third of wing) branched into ScP, RA1, and RA2 distally; RP 3-branched
with rpl-rp2 crossvein; 4 r-m crossveins; MP 9-branched (MP1 with
5 branches and MP4 with 2), 1 m-cu crossvein, CuA only very distally
forked for a minute C5, 3 cup-pcu crossveins near apex of clavus. Hind
tibiae with 7 spines apically.

Female terminalia. Anal tube short, slightly narrowing apically,
truncated.

Remarks. This species is described from a single female specimen
with the right side of the head damaged.

Etymology. The specific epithet is derived from the Latin word
“truncus” (maimed, cut off) combined with the Greek term “pteron”
with the feminine termination “-a”; a reference to the relatively trun-
cate forewings.

Type material. Holotype. “Guyane Francaise / Piste de Bélizon
P.K., 7-16.1X.1991 / Exp. H. de Toulgoét // H. de Toulgoét—J. Navatte—
P. Bleuzen—L. Sénicaux // Mus. nat. Hist. nat. don de H. de Toulgoét”
(12, MNHN).

Discussion

The spinal arrangement on the apex of the hind tibiae of Buca
shows a peculiar asymmetry, and the 2nd metatarsomere presents a
reduction of the internal latero-apical spine and replacement of the
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2nd external one with an enlargement of ventral surface. This arrange-
ment may be unique within the Tropiduchidae, but not within the
Fulgoroidea. Reductions of 1 latero-apical spine on 1st and 2nd meta-
tarsomeres are documented for the genera Gelastissus Kirkaldy, 1906
and Nubianus Gnezdilov & Bourgoin, 2009 from the Caliscelidae (Gnez-
dilov 2008; Gnezdilov & Bourgoin 2009). Impair reduction or even com-
plete loss of the 2nd metatarsomere lateral spines is also reported in
some tettigometrid species (Bourgoin 1987) but not constantly enough
to make it a specific character for these species as in Buca.

Buca has a rounded ovipositor with gonoplacs missing marginal
teeth which is consistent with Elicinae sensu Gnezdilov (2013b), but the
structure of male genitalia and wing venation discussed below are not
consistent with either of the described tribes (Elicini and Parathisciini),
and so a new tribe is described to include the genus.

The general structure of male genitalia in Buca (phallus with well-
developed phallotheca, aedeagus bearing ventral hooks, and gonosty-
lus with plate-shaped lateral tooth) is similar to that of the Issidae.
However, the genus Buca Walker and accordingly the tribe Bucini trib.
nov. do not belong to the family Issidae as this genus has hind wings
with simple venation including separated postcubitus (Pcu) and 1st
anal vein (A1) (Fig. 7B), whereas the Issidae have much more complex
venation with many transverse veins and for many species a character-
istic partial fusion of postcubitus and 1st anal vein in their mid-length
(Gnezdilov 2012, Figs. 2 and 3 therein). Also the general pattern of fore-
wing venation with characteristic steps of intermediate veins between
branches of median in distal half of the wing and shape and carination
of metope (Buca lacks the sublateral carinae of the metope) do not al-
low us to place this taxon into the Issidae as it is defined by Gnezdilov
(2013c) and Gnezdilov et al. (2014).

According to the pattern of hind wing shape and venation, Buca
species are close to Colpopterinae of Nogodinidae and Parathisciini of
Tropiduchidae (Gnezdilov 2013b). In general aspect, Buca resembles
Parathisciini (Elicinae; see Gnezdilov, 2013b, Figs. 8—11 therein); how-
ever, the Parathisciini are restricted to Africa and have reticulate fore-
wing venation (leaf-like wings). The Nogodinidae also have reticulate
forewing venation (near the wing apex in Colpopterinae).

Buca does fit within the general concept of the Elicinae of the Tropi-
duchidae (sensu Gnezdilov 2013b). Within the New World fauna, all
the Elicinae are placed in the Elicini (which include the Gaetuliina of
Fennah 1978); however, the Elicini are often brachypterous, have retic-
ulate forewing venation (including crossveins in the costal area), with
wings just exceeding the abdomen and phallus with short phallotheca.
Thus at the moment, we place this very peculiar genus as a separate
tribe in the subfamily Elicinae Melichar (according to the rounded ovi-
positor) of the family Tropiduchidae, which is in need of phylogenetic
revision.

Apparently these taxa of so-called “issidoid group of families”
sensu Gnezdilov (2013c) are a complex of related groups that evolved
recently, and perhaps rapidly, and represent different lineages of mor-
phological evolution of male and female genitalic structures (conver-
gence is possible as well). Phylogenetic analyses are needed to help
solve the problem of the evolution of these structures and to support
the classificatory solutions proposed here. However, recent investiga-
tions of the evolution of the higher Fulgoroidea using molecular data
(Gnezdilov 2013c; Gnezdilov et al. 2015) show the difficulties in build-
ing a phylogeny of this complex of families.

Of the 76 specimens of Buca asymmetrospinata sp. nov. exam-
ined, 74 were from Terry Erwin’s canopy fogging studies in Orellana
Province, Ecuador (e.g., Lucky et al. 2002; Erwin & Geraci 2009). Few
other specimens of Buca were available for study, suggesting that this
is principally a canopy-dwelling species, not likely to be taken by most
common collecting methods. Still few data on forest canopy planthop-
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per fauna are published. Thus, this is first confirmed canopy record
of Elicinae. For the Neotropics, recently 1 issid species, Oronoqua
ibisca Gnezdilov, Bonfils, Aberlenc & Basset, 2010 was described from
mid-canopy of Panama and 3 more issid species were recorded from
canopy of China and Brunei (Gnezdilov et al. 2010; Meng et al. 2013;
Gnezdilov 2015). Apparently, we are just at the beginning of discover-
ing canopy planthopper biodiversity.
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