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ABSTRACT

A new genus and species of Flatidae planthoppers, Priscoflata subvexa n. gen.,

KEY WORDS  n. sp., is described here on the basis of tegmen from the Paleocene of Northern
Pﬁiﬁggﬁ? Tibet. The tegminal features of this fossil and its importance for classification
Tiber,  and phylogenetic studies within Flatidae are given. The comparison of this fossil
_phylogeny,  and other extant and extinct flatids, its systematic position, its biogeographic
biogeography, d evoluti ionifi di 4.0 2 devi Cockerell 6
taxonomy, ~ and evolutionary significance are discussed. " Ormenis” devincta Cockerell, 192

new species.

from the Eocene of Argentina is placed in Fulgoroidea incertae sedis.

RESUME

Découverte d’un Flatidae (Hemiptera : Fulgoromorpha) dans le Paléocéne du nord
du Tibet et ses importances raxonomique et biogéographique.

Un nouveau genre et une nouvelle espéce de Flatidae, Priscoflata subvexa n. gen.,
n. sp., sont décrits ici, sur la base d’'un tegmen du Paléocene du Nord du Tibet.

MOTS[ C'I&ES Les caractéristiques de la nervation tegminale de ce fossile, son importance
Palié?)tcléiz’ pour la classification et 'étude phylogénétique des Flatidae sont données.
Tibet La comparaison de ce fossile avec d’autres Flatidae fossiles et actuels, sa posi-
) p
. P}})’logeﬁ}e’ tion systématique, sa biogéographie et son importance évolutive sont discutées.
iogéographie, . . 4y . ,
%axgn (?mi . « Ormenis» devincta Cockerell, 1926 de 'Eocene de 'Argentine est placé dans

espéce nouvelle.
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les Fulgoroidea en position incertaine.
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INTRODUCTION

Flatidae Spinola, 1839 is one of the largest families
within planthoppers (Fulgoromorpha, Hemiptera)
with 1447 described species in 298 genera; it is di-
vided into two subfamilies Flatinae Spinola, 1839,
with 12 tribes worldwide, and Flatoidinae Melichar,
1901 (Bourgoin 2013). These phytophagous insects
(highly diverse in terms of their colour and size) are
found on all continents, but especially common
and abundanct in the tropics (O’Brien 2002). About
20 species of Flatidae are regarded as serious pests
of economically important crops such as coffee, tea,
cacao, mango, citrus, apple and cherry (O’Brien &
Wilson 1985).

Divisio Nephesaria was firstly established by Distant
(1906) for a few genera from Indian and Ceylon.
However, most of them were afterward transferred
to the other Flatidae units. The tribal status Nephe-
sini was given by Melichar (1923), with subdivision
into three subtribes: Pseudoflatina Melichar, 1923,
Phaedolina Melichar, 1923, and Cryptoflatina Meli-
char, 1923 (containing also the nominative genus
Nephesa Amyot & Serville, 1843 [sic!]). Metcalf
(1957) subdivided the Nephesini into Pseudoflatina,
Phaedolina, Cryptoflatina and Nephesina subtribes.
Medler (2001) stated that the Ormenisini deserves
a new status as a separate tribe, however he didnt
gave the content of this unit. Recently, the content
of the tribe Nephesini is narrowed to the mem-
bers of the former subtribe Nephesina. Zhang ez 4.
(2011) stated that the tribe is mainly distributed
in the Australasian (with 31 genera) and Oriental
(11 genera) Regions, with some genera also in the
Afrotropical and Neotropical Regions, but with only
single genus in the Palaearctic and Nearctic Regions,
respectively. The clear and concise classification for
the Flatinae is still far from its final resolution. Me-
dler (1985), in his preliminary analysis, stated that
Nephesini do not have natural grouping of genera.
Therefore much more attention is necessary while
studying Flatidae. Further investigations, new sets of
data and interpretations of morphological disparity
of the group are highly needed. Below we propose
some new features and interpretations of venational
features which could help enlighten the mysteries of
Flatinae classification.
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MATERIAL AND METHODS

The large number of fossils was collected in
Dazhuoma area by the geological team of the
Jianghan Institution of Petroleum and Gas ex-
plored the Qiangtang Basin of the Northern
Tibet, China. The material includes about fifty
fossil insects, sent to the senior author (QBL) for
identification, and a preliminary list of the insect
fossils, with the inferred geological age, was given
to the Institution. For now, only a single species
of Prophalangopsidae (Insecta: Orthoptera) was
described (Lin & Huang 2006) from this material.
The insect fossils occur mainly in the lower part
of the second member of the Niubao Formation
(beds 179-249). The fossil insects’ assemblage is
diversified and abundant. Entomofauna is esti-
mated as Paleocene to Early Eocene in age (Cai &
Fu 2003). At least 19 insect species attributed to
17 genera and 11 families are recorded from the
Dazhuoma Entomofauna from primary studies,
indicating a rather distinct diversity and local
characters (Lin & Huang 2006).

The venation nomenclature follows the interpreta-
tions proposed by Szwedo & Zyta (2009) and Nel
etal. (2012). Some additional explanations are given
below, referring to the Flatidae tegmen structure.

ABBREVIATIONS AND TERMS USED

Sc+R stem of subcosta + radius;
RA radius anterior;
RP radius posterior; in fact it is fused RP and MA,

but for the reasons explained in Szwedo &
Zyta (2009) and Nel ez al. (2012), such an
interpretation is followed here;
M media; in fact is MP — media posterior, but
for the reasons explained in Szwedo & Zyta
(2009) and Nel ez a/. (2012), such an inter-
pretation is followed here;
cubitus anterior;
cubitus posterior; sometimes termed as claval
vein or claval suture, but the claval suture is
different structure from the vein CuP. These
structures were often misinterpreted as they
are place very close each other, in line and
sometimes hardly discriminated;
distinct convexity at basal portion of the
Flatidae tegmen, near basal cell;
postclaval margin of tegmen, from apex of
clavus to claval angle.

CuA
CuP

bulla

tornus
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SYSTEMATICS

Order HEMIPTERA Linnaeus, 1758
Suborder FULGOROMORPHA Evans, 1946
Superfamily FULGOROIDEA Latreille, 1807
Family FLATIDAE Spinola, 1839
Subfamily FLATINAE Spinola, 1839
Tribe NEPHESINI Distant, 1906

Priscoflata n. gen.

TYPE SPECIES. — Priscoflata subvexa n. sp. by present
designation.

ETYMOLOGY. — Generic name is derived from the Latin
“priscus” meaning “ancient” combined with generic name
“Flata”. Gender: feminine.

DI1aGNOSIS. — Tegmen with costal area present, as wide
as costal cell; costal area tapering apicad; apical margin
arcuate; postclaval margin (tornus) absent; stems Sc+R,
M and CuA leaving basal cell separately; stem Sc+R
single to the apex of costal area; stem CuA straight and
parallel to the claval suture (CuP); bulla present; lack
of veinlets between CuA and CuP; single apical line of
transverse veinlets present; distal portion of intermedial
space between branches M, and M,, with irregular
veinlets, M, and M3, fused for a distance.

DISTRIBUTION. — Qingtao-Tibet Plateau, Qiangtang
Basin, China.

REMARKS

The new genus bears tegminal features found in the
representatives of the tribe Nephesini, as recently
recognized: e.g., presence of bulla, stem CuA parallel
to, but shifted from claval suture. With the genus
Nivalios Zhang, Peng & Wang, 2011 it shares single
line of apical veinlets; stems Sc+R and M leaving
basal cell from the same point; stem Sc+RA single
to the apex of costal area. Priscoflata n. gen. differs
from Nivalios also by the costal area and costal cell
of similar width (costal cell distinctly narrower
than costal area in the latter) and by a few veinlets
dissecting costal cell (single, oblique vein in the
genus Nivalios). However, the genus Priscoflata n.
gen. presents also a number of unique features,
i.e. very long clavus, reaching to the apical angle
(feature not found among other Nephesini); lack
of postclaval area (tornus) (tornus always present in
the Nephesini); common portion of branches M,
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and M3, (feature not found in remaining Nephesini)
and distal portion of intermedial space between
branches My, and M,, with irregular veinlets.

Priscoflata subvexa n. sp.
(Figs 1A-C; 2)

TYPE MATERIAL. — Holotype. Imprint of tegmen with
clavus missing, clavus broken along the claval (CuP) vein.
Specimen NIGP 135803 deposited in the collection of
the Nanjing Institute of Geology and Palacontology,
Chinese Academy of Sciences, Nanjing, China.

LOCALITY AND HORIZON. — Gangni Village, Anduo
County, Dazhuoma area of the Qiangtang Basin in
northern Tibet; Niubao Formation, Paleocene.

DIAGNOSIS. — Stem Sc+R forked distinctly more ba-
sal than stem M; branch My, forked slightly basad of
branch M3, 4 stem CuA forked slightly apicad of stem
M;,4 forking. Cell C1 twice as long as cell C3; cell C3
about 1.8 times as long as cell C5. Apical cells distinctly
longer than wide, about 3.5 times as long as wide, longer
in median portion.

ETYMOLOGY. — Specific epithet is derived from Latin
subvexus meaning sloping up.

DESCRIPTION

Total length of tegmen 10.9 mm, maximum width
about 5.48 mm (clavus missing, therefore the figure
is estimated). Tegmen with costal margin arcuate,
distinctly curved at base; anteroapical angle widely
rounded; posteroapical angle rounded, apical margin
mildly rounded. Apex of clavus exceeding % of teg-
men length, postclaval margin (tornus) absent. Bulla
present, at the level of stem Sc+R forking. Costal
margin distinctly thickened. Costal area present,
tapering apicad; costal area as wide as costal cell, with
dense veinlets; apex of costal area distinctly basad of
claval apex. Costal cell with few transverse veinlets.
Basal cell about twice as long as wide. Stems Sc+R,
M and CuA leaving basal cell separately, stems Sc+R
and M leaving basal cell very close each other. Stem
Sc+R short, stem Sc+RA forked at level of costal area
apex, reaching the margin with 4 terminals; branch
RP distinctly curved mediad at base, forked apicad of
stem My, forking and basad of stem M3, 4 and stem
CuA forkings; branch RP forked slightly apicad of

costal area apex, reaching margin with 6 terminals.
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Fic. 1. — Priscoflata subvexa n. gen., n. sp.: A, B, tegmen in various light conditions; C, basal portion of tegmen with area of bulla
indicated; D, apical half of tegmen with common portion of veins M,,, and Mz, indicated. Holotype, specimen No. NIGP 135803.
Scale bars: 1 mm.

Stem M about 3 times as long as stem Sc+R, shorter
than half of stem CuA. Branch M, ,, forked slightly
basad of branch M3, 4; branch M forked again, ba-
sad of branch M, forking; branch M, with a short
common portion with branch M3,; branch M3,4
forked slightly basad of stem CuA forking; branch
M; forked slightly basad of common portion with
branch My; branch My forked slightly apicad of
branch Mj forking; Stem M reaching apical mar-
gin with 19 terminals; some branches of M forked
apicad of apical line of veinlets. Stem CuA straight
and parallel to the claval suture (CuP); stem CuA
the longest, forked apicad of branches RE, M, and
M;, 4 forkings; branch CuA, forked again basad of
apical line of transverse veinlets; branch CuA, single.
Cell C1 the longest, about twice as long as cell C3;
Cell C3 delimited posteriorly by a transverse veinlet
of the first corial row; cell C5 shorter than cell C3,
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anterocubital cell with a few transverse veinlets. First
corial row of veinlets (r-m, im and m-cua) at level
branchs M, ,, M3, 4 and CuA forkings. Distal por-
tion of intermedial space between branches M, and
M,, with a few less regular veinlets forming a net.
No veinlets between CuA and CuP and between
branch CuA, and postclaval margin (tornus). Apical
cells distinctly longer than wide, about 3.5 times as
long as wide, longer in median portion.

DISCUSSION

The new genus described above is to date the oldest
record of the family Flatidae. Numerous fossils as-
cribed formerly to the Flatidae, were recently moved
to another families, mainly Nogodinidae (Szwedo
et al. 2004; Shcherbakov 2006). In addition, we
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Fia. 2. — Priscoflata subvexa n. gen., n. sp.: tegmen venation with veins, cells and areas nomenclature explained; costal area, radial
area, medial area and cubital areas shaded. Abbreviations: see Material and methods. Scale bar: 1 mm.

propose to remove from Flatidae the fossil “Ormenis”
devincta Cockerell, 1926 from the Paleocene of
Argentina and place it in Fulgoroidea incertae sedis.
Petrulevicius & Martins-Neto (2000: 137) placed this
species under the formal generic name “Ormenis”.
Metcalf & Wade (1966: 131) listed this species in
the genus Ormenis Stdl, 1862 of Flatidae, as Ormenis
devincra (generic name Ormenis is feminine in gram-
matical gender). Carpenter (1992: 240) referring to
Cockerell (1926) paper, listed this taxon in Flatidae.
Szwedo er al. (2004: 51) listed this species in the
genus Ormenis. The original description and draw-
ing are too unclear to make the final decision of the
placement for this species. It could rather be placed
in any of the families Flatidae, Ricaniidae Amyot &
Serville, 1843 or Nogodinidae Melichar, 1898. To
solve this problem the type specimen must be found
and re-examined for details. Unfortunately, Cockerell
(1926) did not mention the place of preservation of
this material he described from Argentina. Originally,
Cockerell (1926) dated this specimen as Tertiary,
Sunchal, Jujuy Province, Argentina. This age was
subsequently given by Metcalf & Wade (1966) and
Carpenter (1992). Petrulevicius & Martins-Neto
(2000) give more details stating that this species

GEODIVERSITAS - 2013 - 35 (4)

comes from Maiz Gordo Formation, dated Late
Paleocene. Szwedo ez al. (2004) suggested possible
Eocene age for this fossil. Paleocene/Eocene age of
locality is suggested by Ponomarenko & Kirejtshuk
(2013). According to Clapham & Karr (2011) in
the Paleobiology Database the correct name of the
formation should be Margas Verdes Formation,
and Station 3 of Cockerell (19206) is ascribed there.
Lara et al (2012) dated Maiz Gordo Fm. as latest
Paleocene-earliest Eocene.

Another taxon — “Ormenis” furcata Henriksen,
1922 comes from the Paleocene of Denmark (Fur
Formation). It was listed by Metcalf & Wade (1966)
and Szwedo et al. (2004) in the Flatidae. Later, it
was proposed by Shcherbakov (2006: 320) to be
placed in the genus Eoricania Henriksen, 1922 and
transferred to the family Nogodinidae.

After these actions, the only remaining fossil
flatids are: a nymph mentioned from the Miocene
Mexican amber by Fennah (1963) and Flatidae
nymph parasitized by a Dryinidae wasp, from the
Miocene Dominican amber (El Valle mine) fig-
ured by Olmi (1995, fig. V). Therefore, Priscoflata
subvexa n. gen., n. sp. represents the oldest fossil
record of the family.

771



Szwedo J. et al.

VENATIONAL FEATURES OF PRISCOFLATA N. GEN.
Flatidae belong to the informal group of the
Fulgoromorpha named “higher Fulgoroidea”.
These are characterized by relatively wide teg-
mina, with distinct costal area and rich pattern
of longitudinal and transverse veins. One of the
striking features of Flatidae is presence of pustules
or at least distinct granulation on the claval area
of the tegmen.

The features of great importance for the studies
of Flatidae is the relative length of costal area in
respect to apex of clavus. In the Priscoflara n. gen.
costal area is not reaching apex of clavus. This fea-
ture seems to be associated with lack of postclaval
area (tornus) in the Priscoflata n. gen. Postclaval area
presents extremely high variability among recent
Flatidae, but this feature and its mutual relation with
costal area length, need much more attention and
further research. Another feature of importance is
presence of bulla and the implications for shifting
and interpretations of forking models of the stems
Sc+Rand M. In numerous descriptions of the taxa
in which bulla is present, the forking patterns of
stems Sc+R and M are misinterpreted. Forking of
Sc+R, basal portion of branch RP, could be placed
basad of bulla, on bulla, rarely in the posterior por-
tion of bulla. These branches are often obsolete at
base and shifted towards base of stem M, making
an illusion of early forking of stem M, very close
to the basal cell, if not thoroughly examined. Next
set of features calling for much more attention
is the pattern and variability of cells C1, C3 and
C5. These are complex characters, but seems to be
very useful not only for diagnostic purposed but
also for phylogenetic approach (Bourgoin 1997;
Bourgoin & Szwedo 2008; Lin ez al. 2010). In the
Priscoflata n. gen. cell C3 is lenticulate, due to fu-
sion of branches M, and M3, for a distance, which
is a unique feature of this genus. It seems that also
distal portion of intermedial space between branches
M, and M,, with irregular veinlets is a feature of
importance of Priscoflata n. gen. Cell C5 is very
short, due to presence of a few transverse cells of
anteriocubital cell. The genus Priscoflata n. gen. is
also characteristic of a single apical line of veinlets,
subparallel to posterior margin of tegmen, and al-
most continuous to costal area apex.
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BIOGEOGRAPHIC SIGNIFICANCE

Recent planthoppers of the family Flatidae are
distributed universally, mainly in the tropical and
subtropical zones (O’Brien & Wilson 1985; O’Brien
2002). The discovery of a fossil representative of the
Flatidae in the Late Paleocene of Qinagtang Basin
is very important. At the time of its deposition,
Indian subcontinent was still far from Qiangtang
Block (Ali & Aitchison 2008), and the area was
not so highly elevated as it is in recent times. The
fossil comes from the period of global warming, i.e.
Paleocene-Eocene Thermal Maximum (Zachos ez al.
2008; Mclnerney & Wing 2011). At these times the
locality was placed in the Eastern Province of the
Boreotropical floristic Region (Meyen 1987; Maslin
et al. 2005). This area and this particular period
is very crucial for understanding of the evolution
and dispersal patterns of the so-called “higher Ful-
goroidea”. Shcherbakov (2006) suggested that the
earliest “higer Fulgoroidea” appeared in the earliest
Paleocene, just above the Cretaceous/Palacogene
boundary, but the earliest record of Flatidae is later
than Eocene. Soulier-Perkins (2000) analysing the
family Lophopidae Stil, 1866 postulated the origin
of this unit at about 65 million years in the area
of the recent South-Eastern Asia. The discovery
of fossil Lophopidae in the mid Paleocene Menat
Formation of France (Stroinski & Szwedo 2012),
lowermost Eocene Oise amber of France (Szwedo
2011), Late Paleocene Fur Formation of Denmark
(Szwedo & Soulier-Perkins 2010), Early Eocene
of Laguna del Hunco, Argentina (Petrulevicius
etal. 2010), mid Eocene Messel maar in Germany
(Szwedo & Wappler 2006), and mid Eocene Green
River Formation of Colorado, U.S.A. (Cockerell
1920) gave new clues to reconstruction of evolu-
tionary and biogeographic scenarios of this family.
Another family of “higher Fulgoroidea” — Ricaniidae
was found in the lowermost Eocene Oise amber
of France (Stroinski & Szwedo 2011). These data
altogether with the present finding of Flatidae
challenge Shcherbakov’s (2006) statement. The
question if South-Eastern Asia before the colli-
sion with Indian plate was the place of origin of
“higher Fulgoroidea” remains open. The recent
finding of a new family Weiwoboidae Lin, Szwedo,
Huang & Stroiriski, 2010 (Lin ez a/. 2010) in the
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Eocene deposits of Yunnan makes the answer more
difficult. This group presents singular features,
absent among fossil and recent representatives of
“higher Fulgoroidea”, e.g., monotonic furcation
of CuA branches, with branches covering half
of the tegmen’s membrane width; the absence of
transverse veinlets in the basal half the tegmen,
with more numerous veinlets forming polygonal,
irregular cells in the apical portion of the radial
area. In contrary, the genus Priscoflata n. gen., as
well as known fossil Lophopidae and Ricaniidae
do not present any exceptional features exceeding
the known disparity of “higher Fulgoroidea”. To
solve this problem more focus must be put on
taxonomic diversity and morphological disparity
of recent and fossil planthoppers.
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