SYSTEMATICS AND ACOUSTIC BEHAVIOR OF
SCALY CRICKETS (ORTHOPTERA: GRYLLIDAE:
MOGOPLISTINAE) OF EASTERN UNITED STATES!

ROBERT E. LoVE? AND THOMAS J. WALKER®

Department of Entomology and Nematology
University of Florida
Gainesville, Florida 32611

INTRODUCTION

Modern techniques have yielded much new information on the
biology and taxonomy of the mogoplistine crickets of the eastern
United States. Four clearly defined genera of mogoplistines occur
in North America: Cycloptiloides Sjostedt, Hoplosphyrum Rehn
and Hebard, Oligacanthopus Rehn and Hebard, and Cycloptilum
Scudder. Cycloptilum is retained here contrary to Chopard’s 1968
catalog, which splits it among the Old World genera Ectatoderus
and Ornebius. Hoplosphyrum does not occur east of the 94th
meridian. Cycloptiloides and Oligacanthopus are represented by
single species restricted to southern Florida: C. americanus
(Saussure) and O. prograptus Rehn and Hebard. Cycloptilum,
with sixteen species in the area covered, nine described as new in
this paper, occurs throughout most central Atlantic and southern
states. It consists of four species groups based on morphology,
song, and habitat: (1) the arboreal, trilling ¢trigonipalpum group: C.
trigonipalpum (Rehn and Hebard), spectabile Strohecker, and
albocircum n. sp; (2) the arboreal, complex-chirping slossoni
group: C. slossoni Scudder, C. kelainopum n. sp. and C. ainiktos
n. sp.; (3) the terrestrial, chirping squamosum group: C.
squamosum Scudder, C. zebra (Rehn and Hebard), C. com-
prehendens Hebard, C. bidens Hebard, C. exsanguis n. sp., C.
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2 UNITED STATES MOGOPLISTINAE

quatrainumn. sp., C. pigrumn. sp., C. tardum n. sp., and C. velox
n. sp.; and (4) the terrestrial, complex-trilling species, C. irregularis
n. sp.

North American Mogoplistinae have been revised twice in this
century: by Rehn and Hebard in 1912 for species north of Panama,
and by Hebard in 1931 for United States species. In this paper we
more than double the number of species of mogoplistines known
from eastern United States. The new species were discovered by
studying calling songs and seasonal life cycles. Such studies have
led to similar discoveries in other groups (Walker 1964).

The mogoplistine crickets are small, slender, depressed crickets
with well-developed jumping legs and a prognathous head. Perhaps
the two most notable features are the minute scales on nearly all ex-
posed surfaces and the prominent clypeus. The latter is bulbous,
strongly rounded at mid length, and forms nearly a right angle be-
tween the flattened dorsum of the head (the frons and occiput) and
the vertical labrum. Its anatomical homology has been confirmed
in the genus Hoplosphyrum by dissection and tracing of the large.
internal muscles to the dorsum of the cibarium. The function of
this powerful ‘“‘pump’’ is unknown; however, since many live in
climatically or physiologically arid environments, this and the
spirally grooved extensible hypopharynx may be important in ob-
taining dew as a source of fresh water.

Blatchley (1920) used the common name ‘‘Wingless Bush
Crickets,’’ but only the females are totally wingless: the males of
nearly all species bear small, oval tegmina functional as sound pro-
ducing organs. Furthermore, most species do not inhabit bushes.
We here adopt the name ‘‘Scaly Crickets’’ as more apropos.

The scaly crickets are pan-tropical and pan-subtropical and ex-
tend well into the major temperate regions of the world. Each ma-
jor land mass seems to have endemic genera. Other genera show
broader distributions, eg. Cycloptilum, as here defined (pan-
American), Mogoplistes and Ectatoderus (Afro-Eurasian), and
Ornebius (Afro-Eurasian and Indo-Australian). The major genus-
groups largely share the worldwide distribution of the family.

METHODS
That the mogoplistines are poorly represented in collections
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should not be taken as an indication of rarity in natural situations
within the range of the group, nor the lack of challenging prob-
lems. Most are active, yet small, secretive, cryptic, and nocturnal.
Most live in habitats that are personally uncomfortable, physically
impenetrable, or visually confusing to the collector. Series of more
than a few specimens are seldom obtained by any of the usual col-
lecting methods.

The collecting methods we have used with most consistent suc-
cess depend on the male’s singing behavior. Population densities
and distribution, species identification and individual location can
be assayed by listening, the latter especially when two collectors can
triangulate on a singing individual. Even females and juveniles are
most often found by searching with headlamp or flashlight in the
vicinity of a male — the females especially when courtship songs
are recognizable.

Taxonomic methods were similar to those described for studies
of oecanthine crickets and Orocharis (Walker 1962a, 1969). The
following major collections were studied, each listed with abbrevia-
tions used in the text: Academy of Natural Sciences of Philadelphia
(ANSP), Florida State Collection of Arthropods (FSCA), Univer-
sity of Michigan Museum of Zoology (UMMZ). Other abbrevia-
tions used are JDS (J.D. Spooner), HFS (H.F. Strohecker), REL
(R.E. Love), TIW (T.J. Walker), UFT (University of Florida,
Department of Entomology, Tape), and MCZ (Museum of Com-
parative Zoology, Harvard University). The abbreviations ch/sec.
(chirps per second), and p/sec. (pulses per second) are used in
describing songs.

Holotypes and allotypes of species described herein are deposited
in ANSP.

Due to limitations in time and travel, most fieldwork was in the
eastern half of the United States. In accord with this, only those
species in the subfamily which occur in the generalized limits of the
eastern deciduous forest, or roughly, east of the 94th meridian, are
included.

In addition to characteristics of song and biology, several mor-
phological characters previously unused or of limited application
are important in distinguishing species or groups while others
previously thought useful have been discarded or used more nar-
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4 UNITED STATES MOGOPLISTINAE

rowly. While many are self explanatory, several need more detailed
discussion.

Dorsal width of clypeus and scape. — Expressed as the ratio of
the length of the epistomal suture exposed between antennal
sclerites to the width of the dorsal aspect of the scape measured
perpendicular to the inside margin, these measurements indicate
the relative breadth of the clypeus, useful in distinguishing some
genera and species groups.

Exposure of wings. — Rehn and Hebard (1912) used the single
character of wings ‘‘concealed by pronotum’’ to define the genus
Cryptoptilum, and others, including Chopard (1968) have con-
tinued to use this character at the generic level. Concealed wings
occur in several divergent groups and probably evolved in-
dependently several times. In some instances they may prove
ancestral but paraphyletically distributed. The alternative, ‘‘wings
exposed,” may be separated into two independent states: pro-
notum truncate with wings nearly completely exposed; and pro-
notum extended covering 1/3 to 3/4 of wings. The first is
characteristic of one monophyletic group, the genus Hoplos-
phyrum. The second is characteristic of a second group, the ter-
restrial scaly crickets, most closely related to one part of Rehn and
Hebard’s (1912) Cryptoptilum but much less related to the re-
mainder. This redefinition agrees with a number of other
characters including song and habitat distinctions.

Number of teeth on stridulatory file. — File teeth may be seen
by examining the underside of the stridulatory vein under a
microscope. Counts include all recognizable transverse lamellae.
These counts usually reflect differences in pulse rates in related
species. As all species have songs of approximately the same fre-
quency (Hz) and frequency presumably equals toothstrike rate
(Michelsen and Nocke 1974), faster pulse rates (wingstrokes) are
correlated with fewer teeth. This correlation holds for all species
except the pair Cycloptilum spectabile and C. albocircum. In the
large Cycloptilum squamosum group, pulse rates are nearly iden-
tical for most species and file-tooth number is generally not a useful
character. Exceptions occur in C. exsanguis, a very large species
with slow pulse rate and many teeth, and C. zebra, a very small
species with fast pulse rate and few teeth.
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Male titillators. — Below the epiproct and often obscured by the
subgenital plate and cerci, males of Cycloptilum, Oligacanthopus
and Cycloptiloides have a pair of appendages arching upward from
the paraprocts probably aiding in copulation. Their shape differs
among major groups and species. The term ‘‘titillator’’ has been
commonly used for abdominal terminalia among many orders of
insects, including other Orthoptera. We do not intend to imply
homology with titillators of these other groups; the term is simply
less cumbersome and more descriptive than ‘‘paraproctal pro-
cesses.”’

Male genitalia. — Genitalia may be dissected out of fresh,
alcoholic, or well-relaxed specimens and lightly ‘‘squashed” on a
microscope slide. The shape and amount of sclerotized tissue are
taxonomically important. This procedure yields more comparable
information than directly dried or preserved mounts as the soft
tissue is expanded; however, many features may be seen in dry,
three-dimensional mounts.

Female subgenital plate. — The shape and armament of the
subgenital plate is useful for species and group identification.
Descriptive terms include: a) tapered sides — sides, not including
projections, arching moderately and evenly toward apex (when
removed and flattened, appears rounded triangular) (Figs. 22-24);
b) quadrate shape — sides viewed in profile, not including projec-
tions, nearly parallel to ventral margin, lateral angles sharply
rounded, apex truncate (when removed and flattened, appears
trapezoidal) (Figs. 20, 21); c) armed with teeth — a pair of non-
pigmented denticles near apex (Figs. 22-24); d) with finger-like
projections — a pair of spatulate, pigmented projections extending
posteriorly from disto-lateral angles (Fig. 25); e) with median
spike — a narrowly triangular median projection (Fig. 24); f) me-
dian cleft — a sharp median indentation (Fig. 19); g) emargi-
nate — apex with a slight rounded indentation, appearing slightly
recurved in profile (Figs. 22, 23).

Coloration. — As specimens often lose part or most of their
scales, the coloration and patterning of both the scale vesture and
cuticle are described for each species. Oily specimens are darker
and show less pattern, and alcohol-preserved specimens are usually
lighter and have nearly transparent scales.
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6 UNITED STATES MOGOPLISTINAE

Measurements. — Body length was measured along the midline
from the front of the pronotum to the rear margin of the epiproct.
This measurement is of some value for comparing overall size, but
the length of the flexible abdomen may change greatly during dry-
ing. The head was not included as specimens commonly have
heads deflexed, twisted or sunk into the thorax. The length of the
pronotum was measured along the midline. It is the best size
reference for closely related species, and some idea of intraspecific
variation is indicated by the ranges of this measurement given for
paratypes or other specimens. The length of the hind femur was
measured as the maximum from base to apex. The length of the
tibia was measured along the dorsal (serrated) margin from the
basal notch to the distal end between the terminal spurs. Ovipositor
length was measured from the basal angle of the dorsal margin to
the apex.

Songs. — Songs are described as they are at 25 C. Use of a
standard temperature is necessary because temperature has a pro-
found effect on most features of the songs. Characteristics of
songs at other temperatures can be estimated from rate vs.
temperature graphs (Figs. 26, 27, 29-34) or by applying generaliza-
tions derived from studies of other subfamilies (Walker 1962b).

KEY TOo GENERA

1 Last three segments of maxillary palpi each longer than greatest diameter of
eye; facial angle weakly obtuse, clypeus evenly rounded throughout
length (Figs. 8, 9); ovipositor with blade narrower than shaft, weakly
differentiated, with tip slightly down-curved (Figs. 15,16) ........... 2

1’ Last three segments of maxillary palpi each shorter than greatest diameter of
eye; facial angle weakly acute, clypeus sharply rounded at mid-length,
flattened below and behind (Figs. 10-14); ovipositor with blade wider
than shaft at junction, well differentiated, with tip sharp and up-curved
(Figs. 17-19) . oottt e ettt e 3

2(1) Body longer than 8mm; hind basitarsus less than 1/2 as long as hind femur,
about 5 times longer than greatest width, strongly narrowing distally
(Fig. 1); rear margin of pronotum truncate in both sexes, covering less
than 1/4 wing surface in males (Fig. 8); blade of ovipositor compressed,
tip with broad point, shaft of even width throughout (Fig. 15); epiproct
arigid equilateral triangle (Fig. 5); titillators absent. .. .. Hoplosphyrum

2’ Body shorter than 6émm; hind basitarsus more than 1/2 as long as hind
femur, about 10 times longer than wide, of even width throughout (Fig.
2); rear margin of pronotum in males greatly extended, rounded behind,
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entirely covering wings (Fig. 9); blade of ovipositor acute conical, tip
sharply rounded, shaft narrowing distally (Fig. 16); epiproct emarginate,
flexible (Fig. 6); titillators present..................... Cycloptiloides

3(1") Fore tibia lacking tympana; hind tibia 1/2 as long as hind femur (Fig. 3);
adult males wingless, rear margin of pronotum truncate (Fig. 10) ......
................................................ Oligacanthopus

3’ Fore tibia of adults with tympanum on front face; hind tibia about 3/4 as
long as hind femur (Fig. 4); adult males with tegmina, pronotum strong-
ly extended caudally with rounded margin, covering more than 1/3 the
area of the wings (Figs. 11-14) ......................... Cycloptilum

DESCRIPTION AND DISCUSSION OF GENERA AND SPECIES

Four genera of mogoplistines are known from North America,
three of them occurring within the area covered by this paper. The
fourth, Hoplosphyrum, is included to complete the discussion of
genera, but no species will be considered. Hebard (1931) and Rehn
and Hebard (1912) give detailed synonymies; only the major
changes in nomenclature are listed below.

FIGUREs 1-4. — Rear legs of scaly crickets. 1. Hoplosphyrum boreale. 2. Cy-
cloptiloides americanus. 3. Oligacanthopus prograptus. 4. Cycloptilum slossoni.

FIGURES 5-7. — Male epiprocts of scaly crickets. 5. Hoplosphyrum boreale.
6. Cycloptiloides americanus. 7. Cycloptilum velox.
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8 UNITED STATES MOGOPLISTINAE

Genus HOPLOSPHYRUM

Hoplosphyrum Rehn and Hebard, 1912:122. Type species, Mogoplistes occiden-
talis Scudder, 1868, by original designation.

The members of Hoplosphyrum are larger than nearly all other
North American mogoplistines. The long, narrowing shape of the
hind basitarsus (Fig. 1), quadrate pronotum with wings present in
males, wide, broadly rounded clypeus (Fig. 8), very small scape,
lack of male titillators, compressed, broadly tipped ovipositor (Fig.
15), and rigid triangular epiproct (Fig. 5) serve to distinguish the
members of this genus from all others in North America. We have
recorded the songs of two species, and both produce long trains of
chirps with 3-7 pulses per chirp at about 60 p/sec. The chirp rate
approximates 2.5 for one and 5.0 for the other.

Genus CYCLOPTILOIDES

Cycloptiloides Sjostedt, 1909:109. Type species, Cycloptiloides meruensis Sjostedt,
1909, by monotypy.

Glaphyropus Rehn and Hebard, 1912:189. Type species, Cycloptilum americanum
Saussure, 1870, by original designation. Synonymy by Hebard, 1922.

The original description of this genus, based on African
material, agrees on all counts with North American specimens of
C. americanus (Saussure). Common characters include the very
long, thin maxillary palpi, the extended rounded prothorax in
males (Fig. 9), very long, thin hind basitarsus bearing delicate pale
chaetaeform spines (Fig. 2), and the very deep, large bowl-like male
subgenital plate.

A single species has been described from the Western
Hemisphere, and it may have been introduced from Africa.

Cycloptiloides americanus (Saussure)
Saussure’s Scaly Cricket (Figs. 2, 6, 9, 16)

Cycloptilum americanum Saussure, 1874:426, pl 8, figs. 41, 42, (plate designation,
Cycloptilum poeyi.) Type locality, Cuba. Two syntypes, | o, 1 Q, in the
Saussure Collection.

Glaphyropus americanus (Saussure). Rehn and Hebard, 1912:190.

Cycloptiloides americanus (Saussure). Hebard, 1922:352.

We have examined a single pair of specimens from the eastern
United States, taken in Miami, Florida, by H.F. Strohecker. We
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failed to find this species in spite of a number of trips to the Miami
area though Strohecker (1952) listed them as common at his house
giving collection dates ‘‘extending from March 1949 to October
1950,”’ and noting ‘‘a feeble song.’” Perhaps this was a temporary

FIGUREs 8-14. — Side views of head, pronotum and wings of male scaly crickets.
Antemnae and labial palpi omitted. 8. Hoplosphyrum boreale. 9. Cycloptiloides
americanus. 10. Oligacanthopus prograptus. 11. Cycloptilum trigonipalpum. 12.
Cycloptilum slossoni. - 13. Cycloptilum tardum. 14. Cycloptilum irregularis.

TRANS. AMER. ENT. SOC., VOL. 105



10 UNITED STATES MOGOPLISTINAE

adventive population transported from Cuba or some other more
tropical area. C. americanus has been reported from Vera Cruz
and San Jose del Cabo (Baja California), Mexico, and Venezuela
(Rehn and Hebard, 1912), and Hawaii (Hebard, 1922). Such a
distribution suggests a well traveled adventive. Perhaps C.
americanus came to the New World in the same slave ships that
brought the ‘‘American’’ cockroach (Rehn 1945).

However, the systematics of this ‘‘species’’ are without doubt far
more complex than presently known. Mr. Dave Weissman has
recently collected two morphologically similar Cycloptiloides in the
Cape region of Baja California, Mexico. Both sing short trills of
single pulses, one at ca. 18 p/sec, the second at ca. 115 p/sec (per-
sonal communication to REL). Whether either of these is con-
specific with Florida Cycloptiloides is not known.

This is the smallest mogoplistine in the United States. It may be
easily recognized by the generic characters listed above and in the
key, and its very thin limbs and general aspect with a rounded pro-
file from labrum to rear of pronotum.

Genus OLIGACANTHOPUS

Oligacanthopus Rehn and Hebard, 1912:218. Type species, Oligacanthopus
prograptus Rehn and Hebard, 1912, by original designation.
As this genus remains monotypic, characteristics are discussed
under the species below.

Oligacanthopus prograptus Rehn and Hebard
Silent Scaly Cricket (Figs. 3, 10, 17, 52)

Oligacanthopus prograptus Rehn and Hebard, 1912:219, figs. 21-23. Type locality,
Miami, Florida. Holotype, @, 6 Feb 1904, ANSP.

In general appearance and in most characters this species is well
within the range of variation found in the genus Cycloptilum. The
differences seem related to two focal characteristics: O. prograptus
is songless, and frequents narrow cracks and crevices in and under
tree bark, while all known Cycloptilum have a calling song produc-
ed by adult males and seem to inhabit foliage, twigs or litter and
ground cover, though they may on occasion utilize crevices. The
following distinguishing characters are associated with song-
lessness: wings always absent, male pronotum not extended, similar



R. E. LOVE AND T. J. WALKER 11

to that of female (Fig. 10), tympanum always absent. In probable
relation to living in crevices, the hind tibia is very short, half the
length of the hind femur, and the terminal spurs on the hind
basitarsus are very short and robust with sharply hooked tips (Fig.
3). The last two characteristics probably reduce the dangers of en-
trapment in confined spaces while allowing firm purchase for jum-
ping.

15

FIGUREsS 15-19. — Ovipositors of scaly crickets. 15. Hoplosphyrum boreale.
16. Cycloptiloides americanus. 17. Oligacanthopus prograptus. 18. Cycloptilum
trigonipalpum. 19. Cycloptilum slossoni.
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Rehn and Hebard (1912) and Hebard (1931) consider this a very
rare species, collecting only a few at a time by stripping bark into a
net and capturing escaping crickets. We also met with low success
by this method; however, on two occasions REL took large series
by searching the boles of palm trees at night when the crickets are
active on the surface or teasing them out of retreats with a grass
blade, capturing individuals in small jars. With this method, 23
were collected in less than 30 minutes in 1966, and another series
was taken on the same trunks in 1970.

Adults have been taken April through November (FSCA) and
February (ANSP) in south Florida; juveniles at several times from
June to November (FSCA).

O. prograptus is known only from southern Florida (Fig. 52).
Peripheral records are Charlotte Harbor, Charlotte Co. (FSCA),
Miami, Dade Co. (ANSP, FSCA), and Middle Torch Key, Monroe
Co. (FSCA). Habitats include subtropical hammock, white
mangrove (Languncularia racemosa L.) and palm boles in coastal
live oak forest. Specimens have not been reported on the ground.

Genus CYCLOPTILUM

Cycloptilum Scudder, 1868:142. Type species, Cycloptilum squamosum Scudder,
1868, by monotypy.

Cryptoptilum Rehn and Hebard, 1912:192. Type species Ectatoderus antillarum
Redtenbacher, 1892, by original designation. Synonymy by Blatchley, 1920.

A number of generic names have been used for various North
American species now included in this genus, including
Mogoplistes Serville, 1839, Mogisoplistus Saussure, 1877 (an un-
justified emendation), several subsequent misspellings (Mogosi-
Dlistus, Mogosiplictus, Mogisoplistes, etc.), Ornebius Guerin,
1844, Ectatoderus Guerin, 1849, and Liphoplus Saussure, 1877.
These seem to be misapplications of Old World genera except for
Liphoplus, described from Tahiti and of presently unknown af-
finities, though probably the closest relative of Cycloptilum. Rehn
and Hebard (1912) based Cryptoptilum on a single character, and
Blatchley (1920) justly synonymized it. In this study, we show that
the species placed by Rehn and Hebard in Crypfoptilum have their
closest affinities to different species groups within Cycloptilum.
Unfortunately Chopard (1968) returned to Rehn and Hebard’s
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(1912) division, making Cycloptilum a synonym of Ornebius
Guerin and Cryptoptilum a synonym of Ectatoderus Guerin. This
combines two divergent species groups in the latter genus and
places a third species group phyletically closely related to one of
them in Ornebius. We feel that arguments discussed in the last sec-
tion of this paper preclude this, and that understanding is for the
moment best served by retaining Cycloptilum as separate from the
Old World genera.

This genus is characterized by the extended pronotum in adult
males, rounded behind, covering 1/3 or more of the wings, the
presence of tympana, the production of a calling song, the nearly
rectangular basitarsus shorter than 1/2 the tibia (Fig. 4), scapes
wider than 1/3 the exposed length of the epistomal suture, post
clypeus divided, strongly produced to form an acute facial profile
(Figs. 11-14), ovipositor compressed with lanceolate tip wider than
shaft, sharply acute and weakly upturned (Figs. 18, 19), and male
titillators present. The male epiproct is intermediate between
Cycloptiloides and Hoplosphyrum: obtusely triangular with
sinuate margins and slightly flexible (Fig. 7).

The genus Cycloptilum is divided into three distinct groups of
species, the trigonipalpum group, the slossoni group, and the
squamosum group. One species does not fit into any of these, and
is treated separately.

20

23

Imm

21 T 25

FiGUREs 20-25. — Female subgenital plates of Cycloptilum. Side views except
Fig. 23 ventral view, flattened. 20. zebra. 21. squamosum. 22. bidens. 23.
bidens. 24. tardum. 25. comprehendens.
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KEY TO THE GROUPS AND SPECIES OF CYCLOPTILUM

Terminal segment of maxillary palpi strongly expanded distally, end
strongly oblique, length of short side half long side, equal to or
shorter than largest diameter of end (Fig. 11); width of exposed
epistomal suture less than 1.25 dorsal width of scape; length of male
pronotum more than 2.5 head width; titillators conical in profile; song
a train of simple pulses .......... trigonipalpum group .......... 2

Terminal segment of maxillary palpi weakly expanded distally, end slightly
oblique, short side ca. equal to long side and much longer than
greatest diameter (Figs. 12-14); width of exposed epistomal suture
more than 1.25 dorsal width of scape; length of male pronotum less
than 2.5 head width; titillators tubular; song a train of pairs of pulses

Dorsal scale covering grey-brown, never cinnamon or orange, abdomen
not banded by whitish fringes on tergites; ovipositor length ca. equal
to or longer than hind femur; male pronotum under 4mm long; under
100 teeth on stridulatory file; song a fast buzzy trill, pulse rate over 50
P/SEC . ettt e e trigonipalpum

Dorsal scale covering of thorax cinnamon or orange-brown, abdomen
with distinct whitish fringes on tergites; ovipositor shorter than hind
femur; male pronotum over 4mm long; over 100 teeth on stridulatory
file; song a slower trill, pulses distinct, pulse rate under 35p/sec....3

Largest Cycloptilum, male pronotum over 4.5mm long; cuticle of legs
and sides of prothorax distinctly tinged with red; over 165 teeth on
stridulatory file; pulse rate over 20p/sec................. spectabile

Generally smaller, male pronotum under Smm long; cuticle of legs and
pronotum not reddish; under 165 teeth on stridulatory file; pulse rate
UNder 10P/SeC ..o vt iti et i albocircum

Sides of clypeus viewed from front converging toward top; female
subgenital plate tapered with margins curving into a deep acute apical
cleft; ovipositor with a step-like notch on ventral margin ca. one
blade-width from tip (Fig. 19); male pronotum longer than 3mm and
covering wings entirely (Fig. 12); song a rapid series of pulse-pairs
under 1/2 second duration, pair interval under 3 times pulse interval;
arboreal................... slossonigroup ..........coovvun.. 5

Sides of clypeus viewed from front nearly parallel; female subgenital
plate variously shaped but not acutely cleft (Figs. 20-25); ovipositor
smooth or weakly scalloped ventrally; male pronotum not covering
wings (Fig. 13) or shorter than 3mm if wings covered (Fig. 14); song a
slower series of pulse-pairs usually over 1 second duration, pair inter-
val over 7 times pulse interval; usually terrestrial ................. 7

Dorsal scale color dark brown, slightly lighter brown on sides of head
and pronotum and on venter; cuticle of legs distinctly purple tinged;
song a series of complete pulse-pairs, pulse rate under 100 p/sec., pair
rateunder 30 P/SEC . .o i ittt e ainiktos
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Dorsal scale covering light tan or waxy-white, ventral scale color waxy-
white; cuticle of legs pale tan or yellowish, without purple tinge; song
a series of pulse-pairs but beginning with an unpaired pulse, pulse rate
over 100 p/sec., pairrate Over 35S pr/sec..........ooveeviuuinnnnn 6
Scales on dorsum greyish-tan, on lateral pronotum and head and on venter
waxy white, distinctly differing from dorsum; clypeus light brown to
dark brown; under 78 teeth on stridulatory file (Fig. 28); song with
pairrate Over 41 pr/sec . ....oooviiiiiniiineenneennnennns slossoni
Dorsal, lateral and ventral scales uniform waxy-white; clypeus piceous;
over 78 teeth on stridulatory file (Fig. 28); song with pair rate under 41
o) o1 G kelainopum
Ovipositor less than 0.75 length of hind femur, less than 1.6 length of
pronotum; male pronotum shorter than hind tibia, shorter than twice
head width and covering more than 3/4 wing surface (Fig. 14);
titillators tubular, not expanded distally; song a beady trill of pairs of
non-identical pulses produced in short bursts ca. 1 sec. in duration,
pair rate rapid, over 10 pr/sec., pulse rate very rapid, over 120 p/sec
................................................... irregularis
Ovipositor more than 0.75 length of hind femur, more than 1.6 length
of pronotum; male pronotum longer than hind tibia, longer than twice
head width and covering less than 3/4 wing surface (Fig. 13); titillators
expanded distally, drying spoon-shaped; song of pairs of identical
pulses usually produced in long series, pairs sounding like chirps,
chirp rate under 9 ch/sec., pulse rate under 80 p/sec ...............
.......... i eiiiiiiiiiiiiiiieeee.....Squamosum group 8
Small size, male pronotum under 3.0mm long, female under 2.0mm long;
scale coloration grey with dark stripes on the body and annuli on the
legs; abdominal cuticle piceous, remainder very pale tan; wings expos-
ed for ca. 1/2 length, with three distinct black spots on caudal border;
song with pulse rate very rapid, over 68 p/sec.; under 100 teeth on
stridulatory file; beaches and saltmarsh margins, coastal peninsular

Florida to southeast Georgia .. ...... .c.oviviiniininnnn .. zebra
Without the above combination of characters ....................... 9
Song very slow, chirprateunder 2ch/sec* ..................... pigrum
Song faster, chirp rate over 2 ch/sec., or songunknown .............. 10

Female subgenital plate tapered, with two subapical teeth (Figs. 22-24);
with dark spots or solid dark caudal wing borders, wings exposed less
than 1/3 length; east of Mississippi River . ... bidens complex . . .. 11

‘Song is the only known character distinguishing C. pigrum from several other
species in the squamosum group. We expect females to key within the bidens com-
plex. However, males without song data, based on variations in color, pattern and
geography exhibited by paratypes, may key elsewhere in the squamosum group. No
means has been discovered to identify these without song.
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10’ Female subgenital plate quadrate, projections absent (Fig. 21) or when
present spatulate and arising from near midpoint of lateral angles
(Fig. 25); male lacking dark wing margins . ..................... 13
11(10) Female subgenital plate without median spike between subapical teeth
(Figs. 22, 23); song with a chirp rate between 3.3 and 4.3 ch/sec.; 2

ENETAtIONS PET YEAT . . ..\t eaan. bidens
11’ Female subgenital plate with median spike between subapical teeth (Fig.
24); song with chirp rate under 3.1 ch/sec. or over 4.4 ch/sec.; single
GENEration PEr YEAT . ..ottt et ettt i e e 12
12(11’) Chirp rate over 4.4 ch/sec.; hardwood woodland habitats.......... velox
127 Chirp rate under 3.1 ch/sec.; pine flatwood habitats. ............ tardum

13(10") Scale coloration uniformly pale, lacking dark markings; clypeus ivory
with reddish or brownish mottling; over 145 teeth on stridulatory file;
song with pulse rateunder45p/sec ..................... exsanguis

137 Scale coloration brown to tan with numerous dark scales and patches of
scales, dark lines above white lateral bands on head and pronotum;
clypeus uniform brown or with darker markings; under 140 teeth on
stridulatory file; song with pulse rate over 45p/sec .............. 14

14(13") Scale coloration pale greyish-tan with darker patterning; song usually
short, irregular bursts of four chirps, chirp rate over 7 ch/sec.; coastal
habitats, Gulf of Mexico . ............vviiinnnnn.. quatrainum

14’ Scale coloration brown to tan with darker patterning; song usually long
trains of regular chirps or paired chirps at chirp rates under 7 ch/sec.;
interior habitats west of Mississippi River ...................... 15

15(14’) Female subgenital plate quadrate, unarmed (Fig. 21); song a long series
of evenly spaced chirpsatca.2.8ch/sec............... squamosum

15’ Female subgenital plate with long finger-like projections at lateral angles
(Fig. 25); song a long series of pairs of chirps at ca. 6 ch/sec. and 1.6
PAIIS/SEC . oottt e comprehendens

Trilling Scaly Crickets, the trigonipalpum Group

The trilling scaly crickets have a number of characteristics
separating them from the other Cycloptilum. They are relatively
longer and narrower than other species, the pronotum being 2.5 or
more times as long as the head width; the terminal segment of the
macxillary palpi is broadly triangular, the ends strongly oblique
(Fig. 11); the male titillators are narrowly isosceles triangular, at-
tached at the side of the base; the male genitalia are broad and
fleshy with a small, dorsal oval of weakly sclerotized cuticle; and
the song is a trill of evenly spaced pulses (Figs. 35-37). Three
species occur in the eastern United States, and several more farther
south in this hemisphere.
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Cycloptilum trigonipalpum (Rehn and Hebard)
Forest Scaly Cricket (Figs. 11, 18, 26, 35, 55)

Cryptoptilum trigonipalpum Rehn and Hebard, 1912:204, Figs. 11, 12, 15, 16.
Type locality: Isle of Hope, Chatham Co., Georgia. Holotype: o, 3 Sept
1911, ANSP.

Cycloptilum trigonipalpum (Rehn and Hebard). Blatchley, 1920:668.

Ectatoderus trigonipalpus (Rehn and Hebard). Chopard, 1968:234. )

A few standard comments and new information are given below. For a more
complete description, see Rehn and Hebard, 1912, and Hebard, 1931.

Measurements (mm). — Holotype o, selected Q@ (Alachua Co., Fla., 6 Sept 1961,
JDS): body length, o 8.6°, Q 7.5; greatest head width, o 1.52, 9 1.60; length of
pronotum, o 3.84°%, Q 2.08; length of hind femur, o 4.50°, Q 4.98; length of hind
tibia, o 3.20, @ 3.44; length of ovipositor, 5.06.

Range in length of pronotum, 15 o, 15 @, from Florida, Georgia and Tennessee,
o 3.4-4.05, @ 1.62-2.10.

Coloration. — o, Scales: dorsal covering grey-brown, slightly lighter on ventral
surfaces, with patches of a few dark scales near sides of abdomen; side of head
behind and below eyes and lateral fields of pronotum silvery-white, bordered above
by dark scales. Cuticle: abdomen dark brown to black; other body parts orange-
brown to yellow-brown, head and clypeus often slightly darker; legs yellow-brown,
darker on dorsum and apex of hind femur. Wings: dorsal fields transparent, hind
margin often distinctly reddish, hidden completely or very nearly so by pronotum;
lateral fields pale, reddish, or dark brown. @ similar, slightly darker.

Geographical distribution. — C. trigonipalpum is found throughout the south
and central portions of the eastern deciduous forest, and subtropical forests of
southern Florida (Fig. 55). Peripheral records include the following: TEXAS, Vic-
toria Co. (UMMZ), Jasper Co. (FSCA); LOUISIANA, Natchitoches Par.
(UMMZ), Richland Par. (ANSP); TENNESSEE, Lake Co. (FSCA); ILLINOIS,
Alexander Co. (UMMZ); OHIO, Hocking Co. (FSCA); VIRGINIA, Arlington Co.
(U.S. Nat. Mus.); MARYLAND, Worcester Co. (FSCA); FLORIDA, Monroe Co.,
West Summerland Key (FSCA).

Cycloptilum spectabile Strohecker
Spectacular Scaly Cricket (Figs. 26, 36, 53)

Cycloptilum spectabile Strohecker, 1939:174. Type locality: Miami, Florida. Holo-
type: @, 3 July 1937, ANSP.
This is the largest species of Cycloptilum described from the United States, and is
easily the most colorful and has the loudest and most melodious song.
Measurements (mm). — Selected o (Dade Co., Fla., 3 July 1965, UFT 449-11)
and holotype Q: body length, o 12.1, @ 12.9; greatest head width, o 2.06, @
1.90; length of pronotum, o 5.06, Q 2.52; length of hind femur, o 6.47, Q 6.00;

‘These measurements, made directly from the holotype, are at variance with those
published in the original description.
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length of hind tibia, o 4.44, @ 4.05; length of ovipositor, 4.80.

Range in length of pronotum, 12 o, 8 ¢, from Dade Co., Florida, o 4.52 —
4.95, Q 2.45 — 2.85.

Coloration. — o, Scales: body of abdominal nota greyish-brown with waxy-
white caudal fringes; entire venter waxy-white; remainder of body pale cinnamon.
Cuticle: abdomen piceous; remainder of body pale yellow-tan, tinged with red on
ventral sides of legs and lateral fields of pronotum. Wings: dorsal fields
transparent tinged with red on caudal border, covered by pronotum; lateral fields
tinged with red, veins accented. @, similar to that of male.

Geographical distribution. — C. spectabile is restricted to coastal mangroves in
southern FLORIDA (Fig. 53). Peripheral records are Manatee Co. (FSCA),
Miami, Dade Co., (FSCA, ANSP), and Key West, Monroe Co. (FSCA).

Cycloptilum albocircum, n. sp.
Banded Scaly Cricket (Figs. 26, 37, 54)

This species is intermediate between C. trigonipalpum and C. spectabile in size
and coloration, and commonly occurs in habitats spacially between those of the lat-
ter two. The song, however, has the slowest pulse rate, less than half that of C.
spectabile, 1/5 that of C. trigonipalpum. Another species, C. contectum (Rehn and
Hebard, 1912) from Haiti, appears very similar, but has a keel on the subgenital
plate (lacking in C. albocircum), is larger, and has a shorter ovipositor.

Holotype. — o, subtropical hammock, Matheson Hammock County Park,
Dade Co., Florida, 20 June 1964, TJW and REL collectors, UFT 446-4. ANSP.
Scales: abdomen greyish-brown, the posterior margin of each notum bearing a
fringe of waxy-white scales giving a ringed appearance; remainder of body and legs
pale cinnamon-tan. Cuticle: abdomen piceous, cerci pale ivory; remainder of body
and legs pale yellow-tan, lacking any reddish tinge. Wings: dorsal fields clear,
caudal border tinged with red, nearly entirely covered by pronotum; lateral fields
tinged with red.

Allotype. — @, hardwood tree near red mangroves (Rhizophora mangle L.),
Matheson Hammock County Park, Dade Co., Florida, 3 July 1965, REL collector.
Coloration similar to that of male.

Measuremerits (mm). — Holotype o, allotype Q: body length, o 8.1, ¢ 8.4;
greatest width of head, o 1.57, Q@ 1.62; length of pronotum, o 4.22, ¢ 2.00;
length of hind femur, o 4.40, Q 4.98; length of hind tibia, o 3.00, ¢ 3.15;
ovipositor, 3.97.

Paratypes. — 7 o (4 taped), 1 @. All records FLORIDA. Dade Co., 2 o, 27
Nov 1961 (UFT 446-1,2), 1 o, 1 @, 20 June 1964 (UFT 446-5); Monroe Co., Key
Largo, 2 o, 22 June 1964 (incl. UFT 446-8); Manatee Co., 1 o', 16 May 1965 (All

FSCA), 1 o, 4 Jan 1925 (UMMZ).

Range in length of pronotum, 7 o paratypes, 4.00-4.50.

Coloration in the paratypes agrees well with the holotype.

Geographical distribution. — Like C. spectabile, C. albocircum is restricted to
coastal areas, but it occurs slightly more inland and is not restricted to mangroves.
The holotype, allotype, and paratypes include all records except UFT 446-9, Saddle
Bunch Keys, Monroe Co., 24 June 1964 (Fig. 54).



)]
—

WALKER

LOVE AND T. J.

R. E.

-sade) pjeyy — sjoquiks uado ‘sadey
£I107RI0QB] — S[OQWIAS PI[OS "(SANIUNOD T **AIPUIL T) SO1y1uUID ‘(S91RIS T UL SINUNOD § WOIJ “AIpUI L [) indouin)ay (S91e1s 9 Ul Sanunod L[
W01 S[eNPIAIPUL ZS) 140SS0)s swinjipdopod) suidiys-xapdwos ur srnjeradws) Aq psousnjjur se gjer sred-asind "Lz "sadey pay — s[oq
-wAs uado ‘sade) £101810qR] — S[OQUIAS PIOS *(SA1IUNOD § WIOIJ *AIPUI 9]) t4NI4120qD ‘(SINUNOD T **AIPUL 6) 271GD10ads ‘($918)1S 9 Ul 31}
-Unod ¢ Wolj S[enpIAIpul 9¢) wndpdiuosiy JwnjipdojdA) Sulf[u ul axmelodwd) £q paousnjjul se sjel as[nd "97 — °L7-9T STANDOI

3IQVNOILNID_ §330I0
<2

30VHOILINID §33¥93Q
—0E -~ % oz ot 52 oz
¥ ]
N
e L Lot
-
oe <
\.ﬂ.\ﬁ#
e koz
o
R X
-
\i\&\\\ Fos »
ob
x ]
]
v
: 3
a o ob®
° s
m ®
B o b 8
os & ° o s
] L bos
3 o ©
[ 4
o
Fos
09 o
soylup 'y L] Los
wndoupjay ‘) ¥ °
W0SsoIS ) O @
° wnoNd0qIpo 3 O W
° aligpyoads g 1t %
’ oL [ 3 wndjpdiuobiyy 5 o @ [08

TRANS. AMER. ENT. SOC., voL. 105



20 UNITED STATES MOGOPLISTINAE

Discussion and Comparison of the Trilling Scaly Crickets

In most characteristics, the three U.S. species of the
trigonipalpum group form the series trigonipalpum, albocircum,
spectabile. This is true for increasing size and robustness, colora-
tion change from brown to cinnamon, increasing number of teeth
on stridulatory file, and general spacial relations of the habitat
from higher inland forest to tidal mangrove swamps.

The songs, however, do not fit this sequence (Fig. 26). C.
albocircum has the slowest pulse rate of any Cycloptilum we have
recorded, with trills frequently lasting 2 seconds; the song is a
melodious ‘‘tinkle’’ in which the pulses are distinct, easily recogniz-
ed in the field. C. spectabile, with an intermediate pulse rate,
usually trills for ca. 1.5 seconds. This is also very melodious, but
the pulses are not individually distinguishable, sounding like a
slow, beady trill. C. trigonipalpum, with the fastest pulse rate, has
a short, buzzy trill lasting 0.25 to 1 second. All three species sing
irregular groups of 3-5 trills produced in decreasing frequency from
dusk to dawn, a song pattern common to other groups of crickets
(e.g. Orocharis, Walker, 1969) as well as several other Cycloptilum.

With practice, each of these species may be recognized in the
field by its song. Perhaps the most confusing are C. albocircum
and two species of Orocharis occurring in similar habitats, but the
latter normally sing much longer sequences. C. trigonipalpum
may be confused with Cycloptilum slossoni (see below), but the lat-
ter song is shorter and even more buzzy due to the internal pairing
of pulses (Figs. 35, 39).

All three species are arboreal, though they may land on the
ground when disturbed. C. trigonipalpum is predisposed to broad
leaved, predominantly deciduous forests where the frequent
branches, vines and dead leaves are preferred. However, they may
occasionally be found in other habitats where deciduous plants
occur, e.g. in a pine forest in Louisiana, individuals were singing
exclusively from wild grape vines in the understory near a road
clearing (REL), and in a partially cleared pine flatwoods in
Charlotte Co., Florida, a large population was restricted to a dead
hardwood sapling where they took refuge in the curled leaves
(REL). Both C. albocircum and C. spectabile are confined to
coastal habitats within the range of subtropical influences, the



