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Abstract—The Canadian species of Stenocranus Fieber are keyed by external characters corre-
lated with species concepts defined by known genitalic characters. Stenocranus is differentiated
from Terauchiana Matsumura (Asian; here reported from the New World for the first time) and
Embolophora Stål (from Africa) by the remarkable development of the female pygofers, which
completely conceal the ovipositor. Based on both head and genitalic characters, the genus is di-
vided into two subgenera: typical Stenocranus with many Old World species and two Canadian
species, and subgenus Codex nov. for other New World species. The type of Delphax dorsalis
Fitch, 1851 is a specimen of Stenocranus pallidus Beamer, 1946 syn. nov., and “S. dorsalis”
sensu Beamer is S. unipunctatus (Provancher, 1872). A lectotype of Delphax vittata Stål, 1862 is
designated for the taxon S. unipunctatus (sensu Beamer, nec Provancher); its paralectotypes are
specimens of S. acutus Beamer. The apparent evolutionary relationships of this fauna to other
species of the world Stenocranini and within the superficially similar Saccharosydnini reveal
numerous homoplasies and dramatic autapomorphies, contrasted with only a few reliable syna-
pomorphies. A hierarchical classification of Delphacidae, based on the most distinctive synapo-
morphies, defines subfamily Delphacinae as encompassing at least four tribes: Vizcayini,
Stenocranini, Tropidocephalini, and Delphacini, with “Kelisiinae” reduced to subtribe of Steno-
cranini and “Saccharosydnini” placed within Tropidocephalini.

Résumé—Une clé permet d’identifier les espèces canadiennes de Stenocranus Fieber d’après
leurs caractéristiques externes qui ont été reliées aux concepts d’espèces définis par les caractères
connus des pièces génitales. Stenocranus se différencie de Terauchiana Matsumura (asiatique; si-
gnalé ici pour la première fois dans le Nouveau Monde) et Embolophora Stål (africain) par le
développement remarquable des pygofères de la femelle qui cachent entièrement l’ovipositeur.
D’après les caractères à la fois de la tête et des génitalias, le genre se divise en deux sous-genres,
le sous-genre typique Stenocranus avec plusieurs espèces de l’Ancien Monde et deux espèces ca-
nadiennes et le sous-genre Codex nov. pour les autres espèces du Nouveau Monde. Le type de
Delphax dorsalis Fitch, 1851 est un spécimen de Stenocranus pallidus Beamer, 1946 syn. nov. et
« S. dorsalis » sensu Beamer est S. unipunctatus (Provancher, 1872). Un lectotype de Delphax
vittata Stål, 1862 est désigné pour le taxon S. unipunctatus (sensu Beamer, nec Provancher); ses
paralectotypes sont des spécimens de S. acutus Beamer. Les relations évolutives apparentes de
cette faune avec les autres espèces mondiales de Stenocranini, ainsi qu’à l’intérieur des Sacchar-
osydnini d’apparence superficielle semblable, montrent de nombreuses homoplasies et des auta-
pomorphies remarquables, alors qu’il y a peu de synapomorphies fiables. Une classification
hiérarchique des Delphacidae, basée sur les synapomorphies les plus distinctes, définit la sous-
famille Delphacinae comme comprenant au moins quatre tribus, les Vizcayini, les Stenocranini,
les Tropidocephalini et les Delphacini; les « Kelisiinae » sont réduits à une sous-tribu des Steno-
cranini et les « Saccharosydnini » sont placés parmi les Tropidocephalini.

[Traduit par la Rédaction]
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Introduction

Delphacidae is the largest family of Fulgo-
roidea (Hemiptera), with a world fauna of well
over 2000 species (Denno and Perfect 1994).
The number of its described species and genera
is rapidly proliferating. Based largely or exclu-
sively on male genitalic characters, well over
283 genera had been described at the last world
enumeration (Asche 1985). Many of these are
monobasic segregates or comprise only a few
closely related species. Yet the process of split-
ting off generic segregates for “distinctive” spe-
cies is only just beginning. The delphacids of
many faunal areas, including the New World,
are little studied. Reliance upon male genitalia
has clarified groups of closely related North
American species (Muir and Giffard 1924) but
leaves the greater number of species without
obvious generic affinities. About half of the 125
known species in Canada (Maw et al. 2000)
and another 75 from the United States are pres-
ently placed in Delphacodes Fieber (formerly in
Liburnia Stål or Megamelus Fieber) pending as-
signment to definable genera. Many of these
described species in Canada plus numerous un-
described species are without obvious generic
affinities. The situation is not improved by in-
cluding a larger geographic area. The present
study is part of a larger project examining all
204 species of Delphacidae north of the Meridi-
onal zone (Gulf states and Sonoran subregion).
This geographic scope only increases the num-
ber of unplaceable species.

Canadian species are particularly valuable in
establishing connections between regional fau-
nas, since they inhabit a meeting point of fau-
nas coming east from the Palaearctic region and
north from the Neotropics. Few delphacids of
the Canadian fauna are larger, more distinctly
marked, or more abundant than members of the
sedge-feeding genus Stenocranus Fieber
(Figs. 1–4). Yet despite this, the taxonomy of
the genus continues in a highly unsatisfactory
state. This is largely due to taxonomic difficul-
ties throughout the family. Traditional charac-
ters such as distinctness of surface sculpturing
(carinae) and relative production of the head
and its processes, including antennae, have proved
highly useful in some cases (Fieber 1866) but
in many others are so subject to variation
within a species, or to homoplasy among unre-
lated genera, that they have engendered only
confusion in the minds of some taxonomists

(Crawford 1914). Consequently, many workers
restrict their generic definitions to male genita-
lic characters, which are considered to be more
stable than external features.

Stenocranus in North America originally en-
compassed many unrelated Delphacidae with
narrow heads (Van Duzee 1917; Dozier 1922)
and narrowed (stenopterous) forewings. These
putative synapomorphies have proven unreliable,
as the width/length ratio of the head may be
variable within genera, and stenoptery is found
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Figs. 1–3. Habitus of Stenocranus spp.: 1, S. (s.s.)
felti; 2, S. (Codex) unipunctatus (inset: enlargement
of antenna showing arrangement of pustules); 3,
S. (Codex) acutus. Photograph 1 © 2005 Tom Murray,
photograph 2 © 2006 Tom Murray, photograph 3
© 2006 Michele Lee, used with permission. For
colour versions, see http://bugguide.net/node/view/
21612/bgpage, http://bugguide.net/node/view/50770/
bgpage, and http://bugguide.net/node/view/59723.
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in unrelated genera such as Kelisia Fieber and
Kelisoidea Beamer. Even when Stenocranus was
reduced to encompass purportedly “naturally re-
lated” species (Metcalf 1923), its definition re-
mained vague. Beamer (1946a) cited characters
to differentiate Stenocranus reliably from other
Nearctic genera, but these characters are insuffi-
cient from a world perspective. He also revised
the species using male genitalic characters
(Beamer 1946a, 1946b), but female specimens,
including a number of types, could not be identi-
fied with confidence. Asche (1985) reviewed the
morphology of the world Delphacidae and
placed Stenocranus in the subfamily Steno-
craninae, along with three other Old World gen-
era, using rigorous cladistic methodology and
sexual characters to distinguish that subfamily
from Kelisiinae. A subsequently described genus
from Asia, Preterkelisia Yang, bridges this mor-
phological gap (Yang 1989), requiring a re-
examination of this part of his classification.

The purpose of this study is to place Steno-
cranus in phylogenetic and taxonomic relation-
ship to taxa that are clearly defined and to
provide a key to the Canadian species (as well
as those in the northern United States), which
are defined using characters additional to those
of male genitalia.

Methods and morphology

The present study is based on more than
7000 specimens of delphacids in the Canadian
National Collection of Insects, Arachnids and
Nematodes, Ottawa, Ontario, of which 350 are
members of Stenocranus. Types that were not
examined in previous revisions were checked,
where possible.

Owing to the perceived need to revise the gen-
era of Delphacidae, names used herein for species
other than Stenocranus species and their relatives

© 2006 Entomological Society of Canada
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Figs. 4–6. Stenocranus spp. in dorsolateral aspect (4) and ventral aspect (5–6): 4, undescribed species from
Brazil; 5, S. unipunctatus female, showing wax-covered pygofers; 6, dissected abdomen of same, showing
normally concealed ovipositor and genital scales.
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are given in their original combination, regardless
of how inappropriate these names may be.

Delphacidae are small to tiny insects with the
second antennal segment prominent, bearing
distinct sensory pustules, and with a distinctive
moveable spur (calcar) on their hind leg adja-
cent to the tarsus (Fig. 5). The calcar comes in
two principal forms: a rigid spur, usually armed
with prominent spines (at least one at the tip
and often as many as nine along the lower
edge), or a flexible flap, either unarmed or with
numerous (12–30) tiny serrations on the lower
edge. The rigid form is most likely an aid to
jumping on a fairly rigid substrate and is usu-
ally found on delphacids with woody hosts. The
flexible form, found in Stenocranus, seems de-
signed to wrap around a slender stem of grasses
or sedges or to lie nearly flat against a leaf.
Both forms of calcar are sometimes found in a
single genus, e.g., Pissonotus Van Duzee (Bart-
lett and Deitz 2000).

Delphacidae of plesiomorphic genera have
male terminalia of the cixiid type, in which the
aedeagus is composed of a theca and vesica,
and have the claspers or “styles” (harpagones,
or possibly parameres) directed caudad in an
open capsule. Higher forms, including Steno-
cranus species, have the theca reduced to a
short conical or tubular structure, into which
the terminal part or “endotheca” has been re-
tracted. Most other species (belonging to the
subfamily Delphacinae, sensu Asche) have the
theca reduced to a basal ring around the endo-
theca, with the endotheca alone projecting past
a sclerotized wall or “diaphragm” (formed by
fused pygofer lobes) that separates the aedeagal
apparatus from the dorsally directed styles.

Female Delphacidae have the ovipositor so
long that it divides the sternites almost to the
base of the abdomen. The pregenital sternite is
pushed back into the abdomen and forms a
small plate, the “genital scale”, which in some
Stenocranus is also divided down the middle
(Fig. 6). All other structures utilized in this study
are common to other groups of Homoptera–
Auchenorrhyncha such as Cicadellidae.

Taxonomy

Stenocranus Fieber

Stenocranus Fieber, 1866: 519, 532. Type spe-
cies by subsequent designation (Oshanin

1912: 118): Delphax lineola Germar, 1818:
209 = Fulgora minuta Fabricius, 1787: 262.

Synapomorphies
Antennal pustules absent from triangular

dorsobasal area of second segment, usually ir-
regularly spaced or forming an oblique band,
occasionally closely spaced in several short
rows (Fig. 2); ovipositor concealed by pygofer
lobes.

Homoplasies
Face usually with black stripes between pale

carinae (as in Liburnia detecta Van Duzee); eye
notch half as deep as eye (as in most Delphacini);
tegmen always stenopterous, exposing sides of
abdomen (as in flightless Prokelisia Osborn);
calcar knife-shaped, straight on upper margin,
bowed on lower margin (as in Prokelisia).

Remarks
Stenocranus exhibits considerable morpho-

logical diversity in the head, tegmen, and geni-
talia (Figs. 1–6). The dark costal crossveins of
the tegmina (Fig. 1) and bifurcate anal tube pro-
cess of S. felti Van Duzee (Beamer 1946a,
Fig. 11) are both autapomorphies (unique spe-
cializations). An apparently undescribed Brazil-
ian species has an enormously elongate head
(Fig. 4) closely resembling that of the African
stenocranine genus Embolophora Stål but has
genitalia of both sexes nearly identical to those
of S. delicatus Beamer from the Nearctic re-
gion. Its head shape is a homoplasy within the
tribe and a dramatic autapomorphy within the
genus. This species shares with S. felti another
homoplasy of a symmetrically pointed tegmen
(Figs. 1, 4). Yet another homoplasy is the first
Media vein curved towards the margin in S. felti
(Fig. 1) and S. vittatus (Stål), species which
otherwise have little in common. The latter is
closely allied to the Nearctic species S. acutus
Beamer (Fig. 3) and S. lautus Van Duzee in its
venation, tegminal colour pattern, and male
genitalia, while S. felti has its closest relatives
in the Asian fauna (Ishihara 1949).

The genus is demonstrably monophyletic be-
cause its species share a dramatic synapo-
morphy: the female pygofers are ventrally
flattened, discoid, and covered with wax-
secreting pores, thus completely hiding the
ovipositor and genital scales (Figs. 5–6). By
contrast, other Stenocranini have the plesiomor-
phic exposed ovipositor.

© 2006 Entomological Society of Canada

496 Can. Entomol. Vol. 138, 2006

https://doi.org/10.4039/n06-805 Published online by Cambridge University Press

https://doi.org/10.4039/n06-805


Canadian Stenocranus species occur in three
distinctive forms: one closely resembling the
Old World type species of Stenocranus (Fig. 2);
one in which the tegmen is pointed and the
costal crossveins are darkened and reflexed
(Fig. 1) as in the leafhopper genus Flexamia
DeLong; and one with a bold pattern on the
tegminal tips that appears to form long costal
crossveins (Fig. 3). These species encompass a
wide variety of male genitalic forms ranging
from nearly symmetric (only the aedeagal
sheath being asymmetric, which is plesiomor-
phic for Delphacidae) to highly asymmetric (as
in Terauchiana Matsumura, described from Asia).

Included Nearctic species

The following species have been removed
from Stenocranus: Stenocranus breviceps
Dozier, 1922 = Liburnia slossoni [sic] Ball,
1903 (Metcalf 1923); Kelisia crocea Van
Duzee, 1897 = Stenocranus crocea (Osborn
and Ball 1897) = Prokelisia crocea (Oman
1947); Stenocranus hinei Dozier, 1922 =
Megamelus aurantii Crawford, 1914 (Muir and
Giffard 1924); and Stenocranus rostrifrons
Crawford, 1914 = Saccharosydne rostrifrons
(Metcalf 1943). This leaves 12 widespread
Nearctic species. Two of these species belong
to the typical subgenus, which includes all the
Old World species (Asche 1985; Yang 1989).
The other 10 Nearctic species belong to an ex-
clusively New World subgenus, described be-
low. Two Neotropical species, S. angustus
Crawford from Belize and S. maculipes Berg
from Argentina, are not known to me.

Typical subgenus

Synapomorphies
“Genital scale” bilobed or medially divided;

theca asymmetric with short, ventrally curved
apical process.

Homoplasies
Clasper tips straight (Asche 1985), as in

many Delphacini.

Included Nearctic species
Two Nearctic species that are not closely re-

lated to each other and that are quite different
in both the form of their wings and the details
of the male genitalia. Both are found in Canada,

but this does not necessarily imply a recent
spread from the Old World to the New.

Stenocranus (s.s.) felti Van Duzee

Stenocranus (s.s.) sandersoni Beamer

Codex subgen. nov.

Type species: Delphax vittata Stål, 1862: 315.

Etymology: codex, bound volume.

Synapomorphies
Face unusually narrow, with parallel-

margined facial carinae, reminiscent of the
edges of a closed hardcover book; male theca
usually elongate.

Homoplasies
Females lack a strongly sclerotized “genital

scale” (as in many Delphacini), genital clasper
tips are turned outwards (as in Prokelisia);
strongly asymmetric processes of the anal tube
are common in this subgenus but do not define
related groups of species.

Included Nearctic species
Half of the 10 described species do not occur

in Canada (*). Several synapomorphies define
groups of species within this subgenus. The dis-
tinctive tegmen, with marginal pale spots and
the first branch of Media curved perpendicular
to the costal margin, groups S. acutus, S. lautus,
and S. vittatus, and these species in turn are
united with S. brunneus Beamer, S. delicatus,
and the long-headed undescribed species from
Brazil (Fig. 4) in having the aedeagal endotheca
arched at the base.

*Stenocranus (Codex) acutus Beamer

*Stenocranus (Codex) arundineus Beamer

*Stenocranus (Codex) brunneus Beamer

Stenocranus (Codex) delicatus Beamer

Stenocranus (Codex) dorsalis (Fitch)

Stenocranus (Codex) lautus Van Duzee

*Stenocranus (Codex) ramosus Beamer

*Stenocranus (Codex) similis Crawford

Stenocranus (Codex) unipunctatus (Provancher)

Stenocranus (Codex) vittatus (Stål)

Remarks

Genitalic characters shared with Terauchiana,
including strongly asymmetric processes of the
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anal tube, are presumably plesiomorphic in this
subgenus. The following identification key uses
such characters to distinguish the Canadian

species of Stenocranus plus (for comparison)
species as far southeast as Pennsylvania.

Key to Stenocranus from Canada to Pennsylvania

1. Tegmen symmetrically pointed, with two black-tipped costal crossveins defining bases of apical cells
(Fig. 1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . felti Van Duzee (B.C. to N.S.)

— Tegmen rounded (Fig. 2); dark costal crossveins absent, or longitudinal veins curved to costa beyond
transverse crossvein row defining bases of apical cells . . . . . . . . . . . . . . . . . . . . 2

2. Tegminal vein tips darkened, strongly curved towards costa, crossvein-like . . . . . . . . . . . . 6
— Tegminal vein tips nearly straight, either pale or with dark spot only at junction of costa; not appearing

like crossveins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3. Face 2.5 times as long as wide, nearly uniformly tan . . . . . . sandersoni Beamer (Sask. to Maine)
— Face 3 times as long as wide, black with contrastingly pale carinae . . . . . . . . . . . . . . . 4
4. Smaller, front tibia 0.6 mm long in male, 0.7 mm in female; genital capsule entirely pale; male anal tube

armed with symmetrical spines . . . . . . . . . . . . . . . . delicatus Beamer (Ont. to Kansas)
— Larger, front tibia 0.7 mm long in male, 0.8 mm in female; genital capsule dark or with dark markings;

male anal tube with strongly asymmetrical spines . . . . . . . . . . . . . . . . . . . . . . 5
5. Smaller, length of female 5 mm; male abdomen with dark markings on venter, genital capsule brown to

tan with darker markings . . . . . . . . . . . . . . . . . . . . dorsalis (Fitch) (B.C. to P.E.I.)
— Larger, length of female 6 mm; male abdomen yellow except for contrasting black genital capsule

. . . . . . . . . . . . . . . . . . . . . . . . . . unipunctatus (Provancher) (B.C. to Maine)
6. Dorsomedial length of hind tibia as long as hind tarsus; aedeagal tip straight . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . lautus Van Duzee (Ont. to Kansas)
— Dorsomedial length of hind tibia greater than hind tarsus; aedeagal tip strongly bent downwards . . . 7
7. Head rounded in lateral aspect, with the crown exceeding the eyes by a length equivalent to half its width

before the eyes; size larger, male 4.5 mm or longer, female 5.0 mm or longer . . . . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . vittatus (Stål) (Ont. to Que.)

— Head angled in lateral aspect, more strongly produced, crown exceeding eyes by a length equivalent to its
width before the eyes; size smaller, male less than 4.5 mm, female less than 5.0 mm . . . . . . . .
. . . . . . . . . . . . . . . . . . . . . . . . . . . acutus Beamer (Pennsylvania to Florida)

Stenocranus acutus Beamer

Delphax vittata Stål, 1862: 315 (in part).

Stenocranus acutus Beamer, 1946a: 6.

Remarks
Examination of the types of Delphax vittata

shows that this species was incorrectly synony-
mized with Stenocranus lautus by Van Duzee
(1917). Three of the four syntypes of D. vittata
in the Swedish Museum of Natural History,
Stockholm, (“Mus. Holm.”) are not conspecific
with the “Typus”. One of these is a male, even
though the type series was originally stated to
be entirely females. There is no reason to doubt
that the entire series is original type material;
the specimens are all labelled correctly and
consistently with the localities mentioned in the
description. Metcalf (1923) must have seen this
series, and may actually have added the type la-
bels, since he illustrated both the “Typus”

female and the “Allotypus” male. The latter is
3.9 mm long with the characteristic genitalia of
S. acutus (Metcalf 1923, Fig. 642; Beamer
1946a, Figs. 7, 7a). Both “Paratypus” females
are 4.2–4.4 mm long and appear to be con-
specific although they are from two different
states (“Carolina meridionalis et Pennsylva-
nia”). Thus, S. acutus is found as far north as
Pennsylvania. For comments on the “Typus”
female, see S. vittatus, below.

Stenocranus dorsalis (Fitch)

Delphax dorsalis Fitch, 1851: 46.

Stenocranus pallidus Beamer, 1946a: 3, new
synonymy.

Remarks
This synonymy is based on examination of

the Fitch type in the New York State Museum
collection at Albany. Unfortunately, this
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specimen’s male genitalia were improperly pre-
served, but the anal tube remains in the
microvial and was found to have the distinctive
shape of that of S. pallidus, which was illus-
trated by Beamer (1946a). The correct name for
“S. dorsalis” of Beamer (1946a) is discussed
below, under Stenocranus unipunctatus (Pro-
vancher).

Stenocranus pallidus Beamer is not the same
species as Stenocranus pallidus Linnavuori,
which is a junior homonym corrected by Asche
(1985) to S. linnapallidus.

Stenocranus unipunctatus
(Provancher)

Delphax unipunctatus Provancher, 1872: 319.

Stenocranus dorsalis: Beamer, 1946a: 2 (nec
Fitch).

Remarks
The identity of this species is based on the

large size of the female Provancher type (“.23
pce.” = 6 mm) and the characteristic tegminal
marking: “a black spot on the fifth cell [count-
ing] from the costa, which continues as a brown
line to the wing tip” (as in Fig. 2).

Stenocranus vittatus (Stål)

Delphax vittata Stål, 1862: 315.

Stenocranus unipunctatus: Beamer, 1946a: 5
(nec Provancher).

Remarks
The redefined species is based on a syntype

female of D. vittata, bearing a “Typus” label, in
the Swedish Museum of Natural History, Stock-
holm. This specimen is considerably bigger
(5.2 mm) than the other syntypes, with a
blunter head (Metcalf 1923, Fig. 101). It is here
designated lectotype of Delphax vittata to re-
place the misapplied name Stenocranus uni-
punctatus (sensu Beamer).

Discussion

Character states and evolutionary relationships
already mentioned reveal numerous apparent
homoplasies, dramatic autapomorphies, and a
few synapomorphies of considerable reliability.
Based on these characters, it is concluded that
cladistics based on data sets chosen by the
probability of their having been evolved only

once (measured by the complexity of individual
structures) provides “key” (clarifying) group-
ings against which it is possible to correlate
other characters of doubtful significance. Such
complex apomorphies are generally ones that
correlate best, i.e., provide the maximum num-
ber of supplementary synapomorphies, and can
be used with greater assurance in areas of phy-
logeny where data is conflicting. This is the
technique first used by Hansen (1890), who
used “unique” (i.e., synapomorphic) characters
to demonstrate that treehoppers (Membracidae)
and leafhoppers (Cicadellidae) are closely re-
lated, despite abundant differences.

The “key” character defining Stenocranus is
the highly modified female genitalia. This char-
acter embraces species that differ considerably
in head length, pustule patterns of the antennae,
wing venation, and even genitalic characters in
both sexes. This redefinition of Stenocranus
maintains existing species combinations, includes
an autapomorphous species, and also results in
a genus of considerable but not unwieldy size
(>60 species) that is identifiable in both sexes
and has a maximum probability of being mono-
phyletic. A comparable situation exists in Sac-
charosydne Kirkaldy, which is probably
paraphyletic to two autapomorphic species that
have been described as monobasic genera: Neo-
malaxa flava Muir, with elongate antennae
(Muir 1918), and Pseudomacrocorupha wagneri
Muir, with pectinately toothed calcars (Muir
1930). These are united by the clearly synapo-
morphic “key” characters of curious head shape,
black-striped antennae, a bizarrely elongated and
coiled endothecal shaft deeply retracted into the
abdomen, and a hook-like process on the dorsal
side at the base of the shaft (Asche 1985,
Figs. 643–658), while the autapomorphies of
elongate antennae and pectinate calcars are com-
parable to those encountered in Stenocranus and
Pissonotus.

“Key” characters in the phylogeny of
Delphacidae are here used to define the sub-
family Delphacinae and the tribes Delphacini,
Stenocranini, and Tropidocephalini. Supple-
mentary (probably homoplastic) characters that
correlate with genera in these taxa but are sel-
dom used in delphacid taxonomy include the
following: distinctive colour patterns of face,
antenna, thorax, tegmen; arrangement and spac-
ing of antennal pustules; depth of eye notch;
shape of tegmen; shape of calcar. These are
confirmed as stable characters in the most
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distinctive genus of the Delphacini, Megamelus
(synapomorphy: male genital capsule with in-
flated lateral lobes). Absolute lengths of antennal
segments, rostrum, and leg segments (including
calcar length) are useful characters at the spe-
cies level and their relative lengths are useful
also at the generic level.

The traditional subdivision of Delphacidae
into one small, primitive subfamily, Asiracinae,
and the apomorphic Delphacinae was based
solely on the shape of the calcar (moveable tib-
ial spur), which defines the family (Muir 1915).
Our present knowledge of the relationships of
Delphacidae as a family rests largely on the su-
perlative comparative studies of Asche (1985,
1990) and Emeljanov (1996). The general out-
line of the phylogeny is now clear, although
some of the details, and hence classification,
are still debatable (Bartlett 2005). This uncer-
tainty is due largely to the extraordinary degree
of homoplasy in the family. Very few generic or
even subfamilial characters correlate well with
any others. The most severe difficulties in de-
termining phylogenetic relationships occur in
the basal lineages (the traditional Asiracinae)
and in the great proliferation of most derived
genera (Delphacini), which includes more than
80% of all delphacid genera (Asche 1985). The
following taxonomy best meets the phylogenetic
data presented here. Delphacidae has two dis-
tinctive subfamilies, Asiracinae (possibly pa-
raphyletic) and Delphacinae (monophyletic).
The latter encompasses at least four tribes:
Vizcayini, Stenocranini, Tropidocephalini, and
Delphacini, with “Kelisiinae” reduced to sub-
tribe of Stenocranini and “Saccharosydnini”
placed within Tropidocephalini.

Family Delphacidae

Delphacidae Leach, 1815: 125.

Araeopidae Metcalf, 1939: 247.

Synapomorphies
Large antennae notching ventral margin of

eyes; calcar at apex of hind tibia; medially di-
vided abdominal sternites in both sexes; ovi-
positor extending nearly to base of abdomen.

Homoplasies
Median ocellus suppressed (as in all other

Fulgoroidea except Cixiidae).

Remarks
This family was renamed Araeopidae owing

to homonymy of its type genus (Metcalf 1943).
This nomenclatorial controversy was resolved
when the International Commission on Zoological
Nomenclature (1961) placed Delphacidae on its
official list of family-group names and fixed the
type genus as Delphax Fabricius. It had earlier
ruled that the older name Delphax Walbaum (a
porpoise genus) was not an available name.

The modern family is probably derived from
the Cretaceous family Lalacidae, subfamily
Protodelphacinae (Hamilton 1990).

Included taxa
Haupt (1929), Wagner (1963), and Asche

(1985) recognized multiple subfamilies, but
other taxonomists prefer only the traditional
two, or at most three, subfamilies: Asiracinae,
Delphacinae, and Stenocraninae (Yang and
Yang 1986; Yang 1989) or Asiracinae, Delpha-
cinae, and Ugyopsinae (Emeljanov 1996:
“Ugyopinae”, but based on Ugyops Guérin-
Méneville). The traditional two subfamilies is
best supported by “key” characters and seems
most advisable until phyletic relationships
among the basal taxa are established conclu-
sively.

Subfamily Delphacinae

Synapomorphies
Nymphs with facial pits mostly grouped in

pairs, in characteristic pattern (Emeljanov 1996,
Figs. 3:11–16), those of mesothorax of fifth
instar reduced to two adjacent to mesonotal ca-
rina, one at base of mesothoracic wing pad and
two much further distad on its disc, and one just
below metanotal carina (Emeljanov 1996,
Figs. 4:4–9), pits of abdomen not continuing
onto laterotergites; adult calcar rigid and
coarsely toothed to pectinate (“cultrate” of Muir
1915) or foliaceous and flexible (“laminate”)
with marginal teeth small or absent; sound-
producing abdominal apodemes elongate, form-
ing large and elaborate framework that surrounds
basal part of abdomen (Asche 1990, Figs. 65–
70); aedeagus without vesica, theca reduced to
basal ring or tube around endotheca; genital
opening largely sclerotized as a “diaphragm”
formed by fused pygofer lobes separating
aedeagal apparatus from genital claspers, the
latter usually directed dorsolaterad.
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Included taxa
The number of tribes in the subfamily varies

considerably among various treatments. Asche
(1990) added a new subfamily, Vizcayinae (for
one Oriental genus), to his earlier delineation of
the most primitive members of the lineage lead-
ing to Delphacinae: subfamilies Kelisiinae,
Stenocraninae, and Plesiodelphacinae and tribes
Tropidocephalini, Saccharosydnini, and Del-
phacini (Asche 1985). However, the bulk of the
“key” characters of all these taxa are those of
Delphacinae, to which subfamily Emeljanov
(1996) relegated them as separate tribes. One
possible exception is the Neotropical Plesio-
delphacinae, which Bartlett (2005) assigned to
the primitive subfamily Asiricinae [sic]. The
following is a synopsis of the other New World
tribes of subfamily Delphacinae sensu lato.

Tribe Delphacini

Synapomorphies
First branch of Media on forewing briefly

connected to preceding vein, forming a three-
branched pectinate system (Crawford 1914,
plate 49, Fig. P), or veins in this region more
extensively fused, producing irregular cells near
the “stigma”; genital claspers vertical or oblique,
attached to base of aedeagus by long, flexible
connective; theca ring-like around aedeagus or
incomplete.

Tribe Tropidocephalini

Tropidocephalini Muir, 1915: 269.

Synapomorphies
Theca with stout process on short base or

withdrawn into base of anal tube.

Homoplasies
Antennae large, deeply notching eyes (con-

vergent with some Asiracini and Delphacini).

Remarks
The “subfamily Saccharosydninae” (Vilbaste

1968) was reduced to tribal level by Asche
(1985). This taxon may be an autapomorphic
subtribe of Tropidocephalini containing a single
genus, Saccharosydne (see remarks on this ge-
nus, above). Phylogenetic studies are needed to
demonstrate whether or not Tropidocephalini
minus Saccharosydnina is paraphyletic.

Tribe Stenocranini

Stenocraninae Wagner, 1963: 165.

Kelisiinae Wagner, 1963: 164, stat. nov.
(subtribe).

Synapomorphies
Endotheca long and nearly straight (except

sometimes at base), armed with at most a small,
reflexed tip; theca tubular or flat with one or
two elongate processes, intermediate in size
between plesiomorphic elongate shape (in
Asiracinae sensu lato) and ring-like shape of
Delphacini.

Included taxa
Two subtribes with seven genus-group taxa:

Holarctic genera Stenocranus and Terauchiana
and the African genus Embolophora in Steno-
cranina, and Kelisia (weakly distinguished from
the Old World genus-group taxon Anakelisia
Wagner) in Kelisiina; Stenokelisia Ribaut
(Ribaut 1934) and Preterkelisia form a link be-
tween these two groups of genera. These two
genera have characteristically modified ste-
nopterous venation (with Media continuing
straight through the subapical crossvein row) as
in Kelisia, but with genital asymmetry as in
Stenocranus (Yang 1989). Preterkelisia has the
strongly asymmetric anal tube of Stenocranus,
while Stenokelisia has the lobate anal tube of
Kelisia; Stenokelisia has the asymmetric theca
of Stenocranus, while Preterkelisia has a bilat-
erally symmetric theca as in Kelisia, but with a
tubular base. Apparently the asymmetry of
theca and anal tube is plesiomorphic for the
tribe as a whole. If so, Kelisiina encompasses
Kelisia, Preterkelisia, and Stenokelisia, while
Anakelisia is best treated as a subgenus of
Kelisia.

Kelisiina appears to be a sister lineage of
Stenocranina, although Asche (1985) consid-
ered it to be a sister taxon to higher tribes
(Stenocraniini + Plesiodelphacini + Delphacini)
based on how the egg ruptures in hatching.
Since this can happen only in one of two ways
(transversely or longitudinally), it seems virtu-
ally impossible to demonstrate synapomorphy
with this character.

Canadian Stenocranini (including Kelisiina)
all feed on sedges, whereas Delphacini are mostly
grass-feeders. There are at least 12 Nearctic
species of Kelisiina (Beamer 1945, 1951) and
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13 of Stenocranina (Beamer 1946a, 1946b),
plus the following new record.

Terauchiana Matsumura, new
Nearctic record

Terauchiana Matsumura, 1915: 178. Type spe-
cies by monotypy: T. singularis Matsumura,
1915.

Synapomorphy
Widely spaced antennal pustules in three rows

on second segment (Ishihara 1949, Fig. 16).

Homoplasies
Crown exceeding eyes by at least one eye

length, with median carina furcating only near
tip (in Embolophora the furcation extends to
between the eyes). There are genitalic charac-
ters that separate these two genera in the Old
World (Asche 1985), but unfortunately the only
New World specimen I have seen is a female.

Included Nearctic species
The only specimen I have examined from the

New World is of an apparently undescribed spe-
cies from Illinois (in Canadian National Collec-
tion). It differs from the type species of the
genus (Ishihara 1949, Figs. 15–19) in its shorter
furcation of the median facial carina and in its
larger calcar. There are four other species in
Asia (Asche 1985).

Conclusions

The phylogenetic relationships of Steno-
cranus and its relatives provide a good basis for
classification principles appropriate to the taxo-
nomic difficulties encountered in this family.
“Key” synapomorphies clearly define the fam-
ily Delphacidae, the subfamily Delphacinae,
and genera such as Stenocranus and Sac-
charosydne (sensu lato), although both of these
genera include species with striking autapo-
morphies.
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