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Abstract.—The new genus Waorania is described from terra firme forest canopy
samples from Ecuador with two new species (W. pantherina sp. n. andW. jaguarina
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(Issidae: Thioniinae).
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The Ecuadorian fauna of the family
Issidae is poorly known. Just five issid
species have previously been recorded
from Ecuador – Incasa riobambae
(Schmidt, 1910) (originally described in
HysteropterumAmyot and Serville, 1843),
Thionia ecuadoriensis Schmidt, 1910,
and T. ohausi Schmidt, 1910. Recently,
I. riobambae was redescribed with male
genitalia illustrated, and Dracela annulipes
Signoret, 1861 andD. acuta (Metcalf 1938)
reported from Ecuador (Gnezdilov and
O’Brien 2008). The two Thionia species
listed above are still known only from
original descriptions (Schmidt 1910).

Specimens of Issidae were among those
collected during the field research of Terry
Erwin (Smithsonian Institution, National
Museum of Natural History) investigating
canopy insects by fogging terra firme
forest in the Orellana Province of Ecuador.
Preliminary investigations of planthoppers
found from these samples reported 17,951
planthopper specimens representing 638
morphospecies among 15 planthopper
families, with 3,175 specimens reported
as Issidae, representing 101 morphospe-
cies (nearly all of these tentatively placed
in Thionia St�al, 1859) from 952 canopy
fogging event samples (Barringer 2011).
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Formal investigation of the systematics of
these specimens has only just begun (e.g.,
Gnezdilov et al. 2016). Among these were
specimens that represent a new genus
with two new species of the family Issidae
described below. This new genus is
placed in the tribe Thioniini Melichar,
1906 sensuWang et al. (2016) based on a
3-branched A2 of the hindwing, but de-
scribed placed into a new subtribe. Thus,
the total number of genera and species in
the family Issidae described from Ecuador,
including those described here, rises to
4 and 7, respectively.

MATERIAL AND METHODS

The terminology of external mor-
phological characters primarily follows
Anufriev and Emeljanov (1988), Gnezdilov
(2003, 2016), Gnezdilov and O’Brien
(2006), and Gnezdilov et al. (2014), except
for the female genitalia which follows
Bourgoin (1993) and Gnezdilov (2002).
In the descriptions, the term ‘genitalia’ is
understood to include the post-genital seg-
ments, ‘styles’ and ‘anal tube’ are equiva-
lent to gonostyli (� parameres or
harpagones) and segments X-XI (see
Anufriev and Emeljanov 1988: 14, fig. 10)
are anal tube and anal column as used in
descriptive taxonomic literature. The term
‘penis’ is used in the sense of the com-
bined aedeagus + phallotheca (or phallo-
base) following Anufriev and Emeljanov
(1988) and Gnezdilov et al. (2014). For the
head, coryphe and metope (see Anufriev
and Emeljanov 1988: 5, fig. 1) are ap-
proximately synonymous with vertex
and frons, but more precisely defined
(Emeljanov 1995). Forewing venation fol-
lows Bourgoin et al. (2014) with these
modifications for vein abbreviations as
used for Issidae by Gnezdilov et al. (2014):
R[ordinal number of vein from anterior
wing margin], M [number of veins], CuA,
CuP, Pcu, A where «R» corresponds with
«ScP+R(+MA) and RA, RP» and «M»

corresponds with «MP» of Bourgoin et al.
(2014).

All available specimens are from
canopy fogging of terra firme forests in
Ecuador by Terry Erwin (Smithsonian
Institution, National Museum of Natural
History) and colleagues (e.g., Lucky et al.
2002). The specimens examined are de-
posited in the following collections:

USNM – Smithsonian Institution,
National Museum of Natural History,
Washington, D.C., USA;

UDCC – University of Delaware,
Department of Entomology and Wildlife
Ecology, Newark, Delaware, USA;

ZIN – Zoological Institute, Russian
Academy of Sciences, Saint Petersburg,
Russia.

Label information is quoted, with ‘/’
indicating new line and ‘//’ indicating
next label.

RESULTS

TAXONOMY

Family Issidae Spinola, 1839

Subfamily Thioniinae Melichar, 1906

Tribe Thioniini Melichar, 1906

Subtribe Waoranina Gnezdilov and
Bartlett, subtrib. n.

urn:lsid:zoobank.org:act:69D5B427-CEC4-
494D-AF35-68341830A316

Type genus: Waorania gen. n.
Diagnosis.—Coryphe slightly to substan-

tially projecting. Hindwing trilobed with
CuA andCuP fused for a long distance,Pcu
and A1.1 may have short anastomosis or
none,A2 3. Phallobase complexwithmobile
dorsal portion bearing large weakly sclero-
tized “sac” on the top in active condition
(Fig. 1) which collapses when dehydrated
(Fig. 5). Ventral aedeagal hooks 3-branched,
arising subapically on aedeagus.

Remarks.—Waorania gen. n. is very dis-
tinctive among other genera of the tribe
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Thioniini by CuA and CuP of hindwing
fused for a long distance, a feature rather
typical of the Oriental tribe SariminiWang,
Zhang and Bourgoin, 2016; and Pcu and
A1.1 have short anastomosis in one species
and none the other. The new genus is also
characterized by a complex phallobase,
with the dorsal portion bearing a large,
weakly sclerotized “sac” at the apex
(Fig. 1) which collapses in dry specimens
(Fig. 5). It apparently plays some role
during copulation as the sclerotized pro-
cesses on the “sac” are fixed on the ventral
surface of the anal tube when it expands.
The phallobase “sac” expands when the
genitalia are placed in boiling 10%
KOH. Incasa riobambae also has aweakly
sclerotized apical sac of the phallobase
(Gnezdilov and O’Brien 2008, fig. 27),
but the dorsal portion of the phallobase
apparently is not mobile. Similar and ap-
parently analogous phallobase sacs are
found in Dictyopharidae and Fulgoridae
which are phylogenetically basal to Issidae
(Emeljanov 1991, Urban and Cryan 2007,
but see Song and Liang 2013).

Typical Thioniini, subtribe Thioniina, is
characterized by CuA and CuP of hind-
wing with separated apices or with apices
connected, but usually not fused for a
long distance or with a flattening; Pcu
and A1.1 usually are not fused partly, A2
with 2 and more branches, apex of Pcu
turned down from cubital cleft. Thus, we
erect here a new subtribe of the tribe
Thioniini to accommodate this new genus.
The remaining Neotropical genera will be
studied in the future in order to develop
a complete subtribal system of Thioniini.

Waorania Gnezdilov and Bartlett,
gen. n.

urn:lsid:zoobank.org:act:7D6E8FCF-582B-
446B-B035-552B642B12C8

Type species: Waorania pantherina
sp. n.

Description.—Ocelli present. Metope
without intermediate carinae, with
straight keel above the metopoclypeal
suture (Fig. 9). Coryphe projected,
without carina (Figs. 10, 28), with hind
margin concave. Clypeus strongly re-
ceding, flattened dorsoventrally, without
carinae. Third segment of rostrum en-
larged apically, equal in length to second
(Fig. 22). Pedicel elongately cylindrical,
with rows of rhinaria. Pronotum smooth,
shorter than mesonotum medially, cari-
nate at anterior margin, but without
median carina. Paradiscal fields very
narrow behind eyes (Figs. 10, 28). Par-
anotal lobes wide, with rounded angles,
without carina. Tegulae large (Fig. 23).
Forewings elongate (Fig. 24), narrow-
ing apically, without hypocostal plate.
Basal cell narrowly oval. Radius with
2 branches – furcates near basal cell,
median vein with 2 branches – furcates
before wing middle, cubitus anterior
simple (R 2, M 2, CuA 1). Transverse
veins few. Clavus long – 2/3 of wing
length, open. Hindwing 3-lobed (Figs.
12, 25), with coupling lobe and deep
cubital cleft and weaker anal cleft. Re-
migial, remigio-vannal, and anal lobes
almost equal in width. Hindwing vein
sequence R 2 (furcates after coupling
lobe), r-m 1, M 2 (furcates apically),
m-cua 1, CuA 1, CuP 1, cup-pcu 1, Pcu 2
(furcates apically), pcu-a1 1, A1 2, A2 3;
CuA and CuP fused after wing middle.
Hind tibia with 2 lateral spines in its distal
half and with 9 spines apically (Fig. 35).
First metatarsomere with 2 lateroapical
and 6-8 intermediate spines arranged
in arc. Ventral surface of tarsomeres with
long setae. Claws longer than arolium (in
dorsal view). Arolium with two narrow
dorsolateral plates.

Male genitalia having phallobase with
its dorsal part bearing spear-like sclero-
tization or tusk (Figs. 1, 3, 5) which is
mobile with a “sac” at apex; in repose,
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the weakly sclerotized portion of phal-
lobase dorsum with bubble in the shape
of a folded “sac” with 1-2 horn-shaped
processes on each side. Ventral phallo-
base lobe short (Figs. 6, 13). Ventral
aedeagal hooks arising subapically on
aedeagus. Each hook with 3 narrow
branches (Figs. 1, 14). Apical aedeagal
processes fused except apically. Anal
tube and phallobase basement connected
by a strongly sclerotized plate (suspen-
sorium). Connective with wide “cup”
(Figs. 1, 15). Style massive, with convex
hind margin and widely rounded caudo-
dorsal angle (in lateral view) (Figs. 8, 18).
Capitulum of style wide, not narrowing
apically (in dorsal view), with long lat-
eral tooth (Figs. 7, 17). Anal tube short
and wide (1.5 times longer than wide)
(Figs. 4, 16), without processes of lower
margin (in lateral view). Anal column
short and wide.

Hind margin of female sternum VII
widely concave (Fig. 19). Female anal
tube long and narrow. Gonoplacs smooth,
triangular-shaped (in lateral view), with-
out carina.

Etymology.—The genus name is de-
rived from the name of the native Amer-
indians from the Amazonian Region of
Ecuador, the Waorani, with the – a ter-
mination indicating a dedicative. Femi-
nine in gender.

Remarks.—The new genus is similar
in some respects to members of the ge-
nus Thionia; however, both Schmidt’s
species known from Ecuador are charac-
terized by coryphe twice as wide as long
at midline and metope longer than wide
(Schmidt 1910). Both new species de-
scribed below have metope distinctly
wider than long and one species has
coryphe distinctly projecting. The color-
ation of the new species – multicolored
with brown and yellows – is also
very different from T. ecuadoriensis
Schmidt, 1910 and T. ohausi Schmidt,

1910 which are brown with green
(Schmidt 1910).

The new genus distinctly differs from
Incasa Gnezdilov and O’Brien, 2008 by
the well developed 3-lobed hindwings
(rudimentary in Incasa) and from Dra-
cela Signoret, 1861 by the wide metope
and coryphe (long and narrow in Dra-
cela) (Gnezdilov and O’Brien 2008).

KEY TO SPECIES OF WAORANIA

1. Coryphe transverse, weakly projected
(Figs. 10, 11). Hindwings with Pcu
and A1.1 free (Fig. 12). Pygofer with a
large horn-shaped process on its apical
hind margin (Fig. 2). Upper branches of
ventral aedeagal hooks directed apically,
lower branches of the hooks directed
to dorsal surface of the phallobase; phal-
lobase “sac” with two horn-shaped pro-
cesses on each side (Figs. 1, 5)................
.................................W. pantherina sp. n.

–. Coryphe projecting (Fig. 20, 21).
Hindwings with Pcu and A1.1 with short
anastomosis (Fig. 25). Pygofer without
process on its hind margin (Fig. 14).
Upper branches of ventral aedeagal
hooks directed to dorsal side of phallo-
base, lower branches of the hooks directed
to ventral surface of the phallobase;
phallobase “sac” with single horn-
shaped process on each side (Fig. 14) .....
...................................W. jaguarina sp. n.

Waorania pantherina Gnezdilov and
Bartlett, sp. n.

urn:lsid:zoobank.org:act:F78C605A-4AA4-
447D-9E0E-1F8B440E8C59

(Figs. 1–12, 26–29)

Description.—Body length: Male –
6.7 mm; female – 7.5 mm. Metope
nearly rectangular – 1.5 times as wide as
long at midline (Fig. 9), convex in its
upper part, with short median carina
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apically. Lateral and dorsal margins
of metope keeled. Metopoclypeal su-
ture acutely angulately convex (Fig. 9).
Coryphe transverse with anterior mar-
gin obtusely angulate. Mesonotum with
weak lateral carinae. Hindwings with Pcu
and A1.1 without anastomosis (Fig. 12).
First metatarsomere with 2 lateroapical
spines and 7–8 intermediate spines ar-
ranged in arc.

Coloration (Figs. 26–29): General
body color shiny brown with yellow

markings. Metope shiny dark brown
with wide light yellow band above me-
topoclypeal suture, extending laterally
to genae; dorsal portion of metope with
irregular yellow markings. Postclypeus
dark brown to black. Anteclypeus light
yellow. Scape and pedicel light yellow.
Coryphe brown with broad midventral
longitudinal vitta, extending caudally to
pro- and mesonotum. Pronotum brown,
darker caudally, with pale median vitta.
Paranotal lobes light yellow, each with

Figs. 1–8. Waorania pantherina, male genitalia. 1, Genital block, lateral view, ‘sac’ inflated. 2,

Pygofer, lateral view. 3, Spear-like sclerotization, dorsal view. 4, Anal tube, dorsal view. 5, Genital block,
lateral view, sac deflated. 6, Penis, ventral view. 7, Style, dorsal view. 8, Style, lateral view. Abbrevia-

tions: aed = aedeagus, ss = spear-like sclerotization, cc = connective ‘cup’, lbh = lower branch of ventral
hook of aedeagus, lbp = lower horn-shaped process of phallobase, mbh = middle branch of ventral hook

of aedeagus, sl = supporting lobe of phallobase, ubh = upper branch of ventral hook of aedeagus, ubp =
upper horn-shaped process of phallobase.
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black spot. Mesonotum brown, pale
medially, at carinae and at lateral points.
Fore and middle femora light yellow,
with 3 wide longitudinal dark brown to
black stripes on outer surface, reverse
face pale with irregular brownish mark-
ings. Tegmina deep brown over clavus
and portions of cubital and medial fields
from base to about tip of clavus, brown
portion marked with 2 large yellow spots
in clavus and 2 spots between M and
CuA veins; remainder of tegmina trans-
parent except dark along veins at wing
apex and on both R branches, shortly
after fork. Abdomen dirty yellow, ster-
nites IV–VI dark brown medially.

Male genitalia (Figs. 1–8): Pygofer
with a large horn-shaped process on its
hind margin apically and with projecting
basal part (in lateral view) (Fig. 2). Anal
tube not narrowing apically (in dorsal
view) (Fig. 4). Phallobase slightly curved
(in lateral view) (Fig. 1). Phallobase
“sac” with two horn-shaped processes on
each side – upper one short, but lower
one long and narrow, curved. The lower
horn-shaped process of the “sac” is fixed
on ventral surface of anal tube in active
position (Fig. 1). Apical aedeagal pro-
cess or apical parts of aedeagus follow-
ing Gnezdilov et al. (2014) (see Pl. 6,
fig. 3, apa and Pl. 10, fig. 6, apa) visible

Figs. 9–12. Waorania pantherina, head and wing. 9, Head, frontal view. 10, Head and pronotum,

dorsal view. 11, Head, lateral view. 12, Hindwing.
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above the phallobase when penis ever-
ted. Each ventral aedeagal hook with
one short upper branch directed apically
and with two long branches turned to
the dorsal side of the phallobase with
middle ones crossed; lower branches lay-
ing on narrow lateral supporting lobes of
the phallobase (Fig. 5). Capitulum of style
on short and wide neck (in lateral view)
(Fig. 8).

Etymology.—The specific name is
derived from the genus Panthera with
the added termination of –ina indicating
having the quality of. The specific name
is understood as feminine in gender.

Type material.—Holotype,♂,Ecuador:
“1224 Ecuador Orellana / Erwin Tran-
sect / Onkone Gare Camp / Reserva
Etnica Waorani” // “00399 25.70 S 076
279 10.80 W / 6.X.95 T.L. Erwin et al. /
Fogging terre firme forest” (USNM).
Paratypes: Ecuador: 1♀, “1223 Ecuador
Orellana / Erwin Transect / Onkone Gare
Camp / Reserva Etnica Waorani” //
“00399 25.70 S 076 279 10.80 W / 6.X.95
T.L. Erwin et al. / Fogging terre firme
forest” (ZIN); 1♀ same, except 1032,
12.ii.[19]95 (USNM); 1♀ same except
1714, 2.x.[19]96 (UDCC).

Waorania jaguarina Gnezdilov and
Bartlett, sp. n.

urn:lsid:zoobank.org:act:98C07CC0-7476-
4F95-B089-EBA1E040F437

(Figs. 13–25, 30–35)

Description.—Body length: Male –
7.0–7.5 mm; female – 8.0 mm. Metope
smooth, convex and elongate, with keel-
shaped lateral margins that arc to the
metopoclypeal suture that is acutely an-
gulately convex (Fig. 34). Coryphe long,
with lateral margins slightly diverging to
the apex (Fig. 20). Mesonotum smooth,
without carina. Hindwings with Pcu and
A1.1 with short anastomosis before wing

middle and with one transverse vein
between branches of first anal vein
(a1.1-a1.2 1). First metatarsomere with 2
lateroapical spines and 4–6 + 2 interme-
diate spines arranged in arc.

Coloration (Figs. 30–34): General
coloration light yellow. Metope pale
yellow ventrally and dark brown below
its upper margin, with an elongate yel-
low orange lateral patch on each side of
midline. Pedicel light yellow. Metopo-
coryphe carina pale yellow orange, es-
pecially laterally. Coryphe brown with
weak, sinuous pale line parallel to ante-
rior margin and strong yellow median
vitta, extending posteriorly to traverse
the pro- and mesonotum. Pro- and mes-
onotum brown, with wide median yellow
vitta and paler lateral margins. Paranotal
lobes light yellow. Forewings light yel-
low with wide dark brown longitudinal
stripe running via median, cubitus ante-
rior, and clavus (which may be obscure).
Anterior branch of radius proximally
and apices of both branches of radius
dark brown. Hindwings clear with brown
veins. Legs yellow with darker carinae,
spines with black apices. Abdomen yel-
low. Gonoplacs yellow, with brown
margins.

Male genitalia (Figs. 13–18): Pygofer
narrow in its upper part and with pro-
jecting basal part (in lateral view) (Fig.
14). Anal tube slightly narrowing to
widely rounded apex (in dorsal view)
(Fig. 16), with apical part turned up (in
lateral view) (Fig. 14). Phallobase al-
most straight (in lateral view) (Fig. 14).
Phallobase “sac” with narrow horn-shaped
process (homologous to upper process
of W. pantherina sp. n.) directed api-
cally on each side. Each ventral aedeagal
hook with one short upper branch di-
rected to dorsal side of the phallobase
and with two long branches – middle one
turned to the dorsal side of the phallo-
base and crossed there and lower one

PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON68

http://linkeddata.uriburner.com/about/html/urn/lsid:zoobank.org:act:98C07CC0-7476-4F95-B089-EBA1E040F437
http://linkeddata.uriburner.com/about/html/urn/lsid:zoobank.org:act:98C07CC0-7476-4F95-B089-EBA1E040F437
http://linkeddata.uriburner.com/about/html/urn/lsid:zoobank.org:act:98C07CC0-7476-4F95-B089-EBA1E040F437


strongly curved and turned to ventral side
of the phallobase where laying on sup-
porting lobes of ventral phallobase lobe
(Fig. 13). Capitulum of style without
neck (in lateral view) (Fig. 18).

Etymology.—The specific name is de-
rived from the English name Jaguar with
the added termination of –ina indicating
having the quality of. The specific name is
understood as feminine in gender.

Typematerial.—Holotype,♂,Ecuador:
“1262 Ecuador, Orellana / Erwin Tran-
sect / Onkone Gare Camp / Reserva
Ethnica Waorani” // “00 399 25.70 S
076 279 10.80 W / 8.X.95 T.L. Erwin
et al. / Fogging terre firme forest”

(USNM). Paratypes: Ecuador: “1262
Ecuador, Orellana / Erwin Transect /
Onkone Gare Camp / Reserva Ethnica
Waorani” // “00399 25.70 S 076 279 10.80
W / 8.X.95 T.L. Erwin et al. / Fogging
terre firme forest” (1♂, ZIN); “1587
Ecuador, Orellana / Erwin Transect /
Onkone Gare Camp / Reserva Ethnica
Waorani // 00399 25.70 S 076 279 10.80
W / 26.VI.96 T.L. Erwin et al. / Fogging
terre firme forest” (1♂, UDCC); “698
Ecuador, Orellana / Transect Ent. 1 km
220 m/ S. Onkone Gare Camp / Reserva
EthnicaWaorani” // “00399 100 S 076 269
000 W / 21.VI.94 T.L. Erwin et al. /
Fogging terre firme forest” (1♀, ZIN);

Figs. 13–19. Waorania jaguarina, genitalia. 13, Penis, ventral view. 14, Genital block, lateral view. 15.

Connective ‘cup’, caudal view. 16, Anal tube, dorsal view. 17, Capitulum of style, dorsal view. 18, Style, lateral
view. 19, Female VII sternite, ventral view. Abbreviations: aed = aedeagus, ss = spear-like sclerotization, cc =

connective ‘cup’, lbh = lower branch of ventral hook of aedeagus, lbp = lower horn-shaped process of
phallobase, mbh =middle branch of ventral hook of aedeagus, ubh = upper branch of ventral hook of aedeagus.
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“1420 Ecuador, Orellana / Transect Ent.
1 km S. / Onkone Gare Camp 220m /
Reserva Ethnica Waorani // 5.II.1996,

T.L. Erwin et al. / “00399 100 S 076 269
000 W / T3 Fogging terre firme forest”
(1♀, USNM).

Figs. 20–25. Waorania jaguarina, head, wing and rostrum. 20, Head and pronotum, dorsal view. 21,

Head, lateral view. 22, Rostrum, dorsal view. 23, Tegula. 24, Forewing. 25, Hindwing.
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Figs. 26–29. Waorania pantherina, habitus. 26, Dorsal view. 27, Lateral view. 28, Head and thorax,
dorsal view. 29, Head, frontal view.
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Figs. 30–34. Waorania jaguarina, habitus. 30, Dorsal view. 31, Lateral view. 32, Head and thorax,
lateral view. 33, Same, dorsal view. 34, Head, frontal view.
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DISCUSSION

Waorania gen. n. differs most obvi-
ously from other South American Issidae
in that the front of the head is roundly
projected, either slightly (W. pantherina
sp. n.) or substantially (W. jaguarina
sp. n.), as opposed to not projected (e.g.,
Thionia St�al) or angulately projected
(e.g., Dracela Signoret, see figs. 11–12
in Gnezdilov and O’Brien 2008).

The issid fauna of Ecuador is here
reported to consist of 4 genera and 7
species. Given the limited attention
fulgoroids have been afforded to date,
and the volume of Issidae found in the
terre firme forest canopy fogging sam-
ples from Ecuador (viz. 3,175 speci-
mens, Barringer 2011), it is clear that
the current knowledge greatly underes-
timates the true number of issid species
for the country and region. A difficulty
is that most of these specimens had
been tentatively assigned to the genus
Thionia, a New World genus (and one
invasive species reported from Italy,
Gnezdilov and Poggi 2014) consisting of
74 described species, with most members
Neotropical but distributed throughout
Mesoamerica, the Caribbean and the

Nearctic (Gnezdilov 2013; Bourgoin
2017). The genus is in need of revision (as
previously noted in Stroi�nski and Szwedo
2008), and formal treatment of the can-
opy Thionia implies consideration, re-
description and revision of the described
species as well, although possibly in a
geographically iterative fashioned.

The South American Issidae may prove
to be of special interest phylogenetically
since recent molecular analyses have
unexpectedly placed the Thionini (as
Thioninae) as a basal lineage within the
Issidae (Wang et al. 2016). In addition, the
monophyly of Issidae (sensu Gnezdilov
2013) was not strongly supported, leading
to questions concerning how Issidae might
be redefined (more broadly or narrowly)
and what the taxonomic and morphologi-
cal limits of the family should be, a prob-
lem previously hinted at by Gnezdilov
et al. (2015). Future investigation of this
problem will undoubtedly require more
consideration of the Neotropical Issidae
and related families.
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