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A New Species of Triozocera Pierce (Strepsiptera: Corioxenidae)
from Arizona, USA, with a Key to Species in North America

JERRY L. Cook™* AND WYATT J. ZABINSKI*

ABSTRACT: Triozocera lobulus new species is described from a male collected in Mojave County
Arizona. This species is remarkable in the shape and orientation of its epicranial plates as well as having two
lobes projecting posteriorly from its prescutum. A key is provided for all species of Triozocera in North
America.

KEYWORDS: Taxonomy, identification key, distribution, male morphology

Triozocera Pierce, 1909 is the largest genus in the family Corioxenidae and is nearly cos-
mopolitan in distribution. Nine species occur in Australasia (Australia and New Guinea), eight
from Asia (India, Indonesia, Japan, Laos, Malaysia, Oman, Philippines, Sri Lanka, and Thai-
land), six from Africa (Angola, Ghana, Senegal, and Liberia), two from South America (Brazil),
and seven from North America (United States south to Costa Rica as reported below).

The Triozocera of North America are widely distributed, and the species list is almost cer-
tainly incomplete due to lack of collections. Triozocera mexicana Pierce 1909 is the type species
of the genus and was described from Vera Cruz, Mexico. This species was later reported from
several localities in the United States (Bohart 1941; Meadows 1967; Khalaf 1968, 1969; John-
son and Sperka 1972; Johnson 1973; Shepard 1979; Johnson and Morrison 1979; and Jones et
al. 1980). However, Cook (2015) thought that T. mexicana might not occur in the United States
and the previous identifications were probably other Triozocera species. Triozocera texana
Pierce, 1911 was named for specimens from Victoria, Texas. Bohart (1941) synonymized T. tex-
ana with T. mexicana, but Cook (2015) reinstated the species after others had also suggested
that these were likely separate species (Luna de Carvalho 1967, Kifune and Brailovsky 1987).
The current documented distribution of T. fexana is in the southern United States (Texas, Mis-
sissippi, South Carolina, and Virginia). Triozocera tecpanensis Brailovsky and Marquez, 1974 is
known from the type locality in Guerrero, Mexico. Kifune and Brailovsky (1991) also found it
in another site within Guerrero. Triozocera vernalis Kifune and Brailovsky, 1987 was named for
specimens from Puebla, Mexico and was later documented to occur in Jalisco, Mexico (Kifune
and Brailovsky 1991). Reeves and Cook (2005) reported T. vernalis in South Carolina (United
States) and Cook (2015) noted it to also be in Georgia and Louisiana (United States). Triozoc-
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era was documented in Central America with the description of Triozocera eurychilus Pascarella
and Cook, 2018 from Costa Rica. The North American distribution was further expanded with
the naming of two species from the Caribbean Islands. Triozocera macrognathus Cook, 2022 was
named from the Dominican Republic, and Triozocera albocciput Cook, 2022 was named from
specimens from The Dominican Republic, Puerto Rico, and Cuba. The specimen from Cuba had
originally been identified as T. texana by Luna de Carvalho (1967), who thought it was that spe-
cies and did not agree with Bohart’s (1941) synonymizing of T. texana with T. mexicana. Herein
is the description of a new species of Triozocera based on a male collected in Arizona, USA.

Only males are known for North American species of Triozocera. Only six of the world’s 32
species of Triozocera have females that have been described, and all the hosts, based on those
associated with females, are in the family Cydnidae (Cook 2019). One of these females was
from North America and was attributed to T. mexicana (Johnson 1973). However, Cook (2015)
showed that T. mexicana probably does not occur in the United States. The location of this
female specimen studied by Johnson (1973) is unknown and no male specimens were associ-
ated with that collection. The host of this female was Pangaeus bilineatus (Say, 1825), a common
burrowing bug in the family Cydnidae that occurs in much of North America, Central America,
and the Caribbean Islands (Froschner 1960). This female could be T. texana, T. vernalis, or an
undescribed species. This leads to the key included herein to only use males for identification of
the above-mentioned North American species.

MATERIALS AND METHODS

This new species of Triozocera is from an undescribed male collected in Mohave Co., Ari-
zona that is deposited in the Hasbrouk Insect Collection at Arizona State University (ASUHIC).
Other Triozocera specimens and original descriptions were used to construct the key to male
Triozocera of North America and to compare to the new species. Specimens viewed were from
the U. S. National Museum at the Smithsonian Institution (USNM), the Carnegie Museum of
Natural History (CMNH), the Museo de Zoologia de la Universidad de Costa Rica (UCR), and
the Sam Houston State University Natural History Collections (SHSU). Type specimens of T.
albocciput, T. eurychilus, T. macrognathus, T. mexicana, and T. texana were examined. Speci-
mens of T. texana and T. vernalis used by Reeves and Cook (2005) and Cook (2015) were also
included in comparisons. The type specimens of T. tecpanensis are lost and only figures from the
original description could be compared.

All measurements except legs were taken using an Olympus SZX-B130 dissecting micro-
scope, calibrated with stage micrometer Leica 1031034. Leg measurements were taken using
photos. Photos taken with Macropod Pro 3D photomacrography system from Macroscopic
Solutions® composed of Canon EOS 6D Mark II camera. Zerene StackerTM® program was used
to stack images into a single fully focused image. Adobe photoshop® was used to crop, brighten,
and add scale bars to the figure. Drawings were made using photos and measurements. All mea-
surements are in millimeters and rounded to hundredths place. The specimen used in the new
species description is preserved in 70% EtOH.
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RESULTS AND DISCUSSION

Triozocera lobulus new species
https://zoobank.org/org:pub:28532267-B31D-4DC6-933E-538BDCA98699
(Figures 1-4)

Diagnosis: Male head with antefrons rounded, narrow, protruding anteriorly between bases of
first antennal segments; epicranial plates extending anteriorly from eyes, meeting or nearly so
just behind antefrons; relatively short, stout antennae compared to most Triozocera species; and
small eyes with 12 facets in dorsal view. The antenna with flabella of the third and fourth seg-
ments extending to the base of the seventh segment. Prescutum with two posteriorly projecting
lobes. The scutellum generally triangular, slightly longer than wide, anterior margin rounded,
and posteriorly comes to weak central point. The wing has two detached radial veins, with Rs
slightly longer than R.. The base of the maxillary palp is about the same length as the palp,
which emerges subapically.

Total length: 1.38.

Color: Brown overall (Figure 1). Head brown with eyes dark brown, nearly black, facet color
similar; antenna tan. Dorsal thoracic sclerites brown; membranous area of thorax light brown
to tan; halters light brown to tan; flight wings light brown hyaline with light brown veins, Ri, Sc,
R4, and CuA: veins dark brown proximally; abdomen brown; legs light brown to tan.

Figure 1. Dorsal habitus of Triozocera lobulus n. sp. Scale bar = 0.1 mm.

Head: Head width about equal to thorax width, barbell shaped (Figure 1); antefrons narrow,
rounded, protruding anteriorly between first antennal segments (Figures 1, 2). Eyes with rela-
tively large facets compared to most Triozocera in North America, 19 facets total per eye, 12
visible dorsally, without visible setae (Figure 2). Epicranial plates irregularly shaped, with nar-
row extension posteriorly behind and at side of eye, anterior portion much wider and extending
well beyond eye, almost to apex of head, nearly touching medially towards apex, with short hairs
(Figure 2). Head length 0.21, width 0.32.
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Figure 2. Head of Triozocera lobulus n. sp. Scale bar = 0.1 mm.

Mouthparts: Mouthparts as in figure 3.; maxillary palps reaching near anterior prosternum; palp
slightly shorter than length of base; palp inserted subapically to maxillary base; maxillary base
length 0.08; maxillary palp length 0.06. Mandibles absent.

Figure 3. Maxilla of Triozocera lobulus n. sp. showing maxillary palp attaching sub-apically to
the base of the maxilla. Scale bar = 0.01 mm.

Antenna: Antenna-seven segmented with flabella on 3rd and 4th segments (Figures 1, 2); both
flabella extending to base of 7th segment; segments I and II without sensory pits; segments III-
VII with sensory pits throughout except at base of III and IV; no segments with observable hairs;
lengths of segments including flabella as follows: I 0.02; IT 0.03; III 0.28; IV 0.26; V 0.16; VI 0.07;
VII 0.09.
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Thorax: Thorax narrow respect to head, nearly as wide as widest extension of eyes (Figure 1).
Sclerites as in Figs. 1, 4; pronotum narrow, irregularly shaped (Figure 1); metathorax with pres-
cutum enlarged, anterior margin nearly straight, posterior extensions on both sides of mid-
line (Figure 4); scutum with two narrow lobe-like extensions posteriorly (Figure 4); scutellum
generally triangular, with anterior apex rounded, posterior margin coming to central point;
postnotum about twice as long as wide, weakly rounded posteriorly; metathorax length 0.74;
metathorax width 0.31. Postlumbium much wider than long, indented medially.

Figure 4. Dorsal sclerites of metathorax of Triozocera lobulus n. sp. Scale bar = 0.1 mm.

Wing: Wing with two detached veins, Rz and Rs (Figure 1); Sc and Ri extending approximately
halfway to wing margin; Rz prominent with slight curve upward anteriorly, extending to near
wing margin, slightly shorter than length of Rs, length 0.22; Rz could be interpreted as detached
portion of R: but a slight curve at end of Ri suggests that what is designated as Ri and Rz are
separate veins; Rs prominent, nearly straight but curving slightly downward, slightly longer than
Rz, length 0.26; R4 and Rs overlap, almost appearing as single vein; Rs thickened, not reaching
wing margin; MA not reaching wing margin; CuAl prominent, darkened, straight, extending
approximately % way to wing margin; CuA: slightly curved, longer than CuA: but not reaching
wing margin; CuP present, less than half length of CuAz, near base at posterior wing margin.
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Legs: Metathoracic legs slightly shorter than pro- and mesothoracic. Legs without visible hairs;
all tarsi four segmented without claws; prothoracic segment lengths: coxa 0.09, trochanter 0.21,
femur 0.25, tibia 0.23, tarsi I 0.14, tarsi II 0.09, tarsi III 0.05, tarsi IV 0.03, tarsi V 0.04; meso-
thoracic segment lengths: coxa 0.09, trochanter 0.24, femur 0.29, tibia 0.25, tarsi I 0.14, tarsi II
0.08, tarsi III 0.07, tarsi IV 0.03, tarsi V 0.04; metathoracic segment lengths: coxa 0.09, trochan-
ter 0.11, femur 0.27, tibia 0.21, tarsi I 0.13, tarsi II 0.08, tarsi III 0.07, tarsi IV 0.05, tarsi V 0.06.
Sensory pits on tarsal segments II and III.

Abdomen: Dorsal sclerite of the last abdominal segment (proctiger of genital capsule) trapezoi-
dal, anterior margin narrower than posterior margin, posterior with a straight margin. Aedeagus
relatively stout and short compared to other North American Triozocera species; length along
long axis 0.31 (Figure 1).

Holotype: Male deposited at Hasbrouk Insect Collection at Arizona State University (ASUHIC)
with the following label data: USA: AZ: Mohave Co. Lime Kiln Cyn. Rd. 10 air mi. S Virgin
River. 36.6589 -114.0125 April 22-27 2018; ex V-FIT; W.B. Warner

Female, larva, and host: Unknown

Etymology: The specific epithet lobulus, is a latinized term referring to the thew lobs projecting
posteriorly from the prescutum.

Discussion: Triozocera lobulus n. sp. is most easily confused with T. mexicana, but there are sev-
eral characters that make these two species distinctly different. Both species are small, with the
male of T. mexicana being about 1.7 mm in total length and T. lobulus only 1.3 mm, making it
about the smallest Triozocera male known. Both species have an antefrons that is rounded but
that of T. lobulus is narrower and extends further anteriorly. The epicranial plates of these spe-
cies are quite different, although in both species the epicranial plate extends anteriorly beyond
the eyes. Yet, this is much more pronounced in T. lobulus than in T. mexicana (see Cook (2015)
Fig. 3. A). Wing veins look superficially similar but the R1 in T. mexicana extends to near the
wing margin, with a gap about mid-length. Triozoceera lobulus appears similar but this is almost
certainly R1 and Rz, with a gap in between, instead of a single broken vein. The holotype of T.
mexicana was again examined and there is no indication that the latter part of this vein is R2. Rs
is much longer in T. mexicana than the short Rs of T. lobulus. The prescutum of T. lobulus, with
its posterior extensions is greatly different from that sclerite in T. mexicana or any other Triozoc-
era. Shapes of other thoracic sclerites are also clearly different between these species.

It does not appear that there is any geographical overlap with T. lobulus and other Triozoc-
era species. Triozocera lobulus was collected in Mojave County, Arizona and is thus from a harsh
desert habitat bordering the Mojave Desert. The nearest Triozocera species is T. texana from
Texas, which has not been collected in desert regions. The hill country of Texas is the furthest
west of its distribution.
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Figure 5. Wings of Triozocera species showing only the radial wing veins: A. Triozocera
mexicana; B. Triozocera texana; and C. Triozocera vernalis.

Key to Triozocera males in North America

Longest extension of flabella reaching the end of antennal segment VII; R: extend-
ing to near wing margin, but broken by gap, or Ri1 not extending to near wing mar-
gin but having Rz in line with Ri after gap, and Rz extending to near wing margin
(note: designating R1 and Rz can be subjective); total length greater than 2.5 mm

— flabella does not extend beyond mid antennal segment VII; R: and Rz variable;
total length variable ...............o 3

Maxillary palp as long as base, curved, robust; gap between Ri1 (or between R: and Rz
if interpreted as different veins) minute; epicranial plates not meeting medially; Carib-
bean Islands ..............cooiiii T. macrognathus

— Maxillary palp less than half as long as base, straight, slender; gap between sections
of Ri1 (or between Ri and Rz if interpreted as different veins) nearly as long as apical
portion of vein; epicranial plates nearly meeting medially; Guerrero, Mexico ..........
T. tecpanensis

Epicranial plates extending well past eyes apically, irregular shape, nearly meeting
apically; antefrons projecting narrow lobe; flabella stout, only extending to end of VI;
maxilla short but stout, palp about as long as maxillary base; less than 1.4 mm; Arizo-
N, USA o T. lobulus n. sp.

— Epicranial plates variable, but not extending far past level of eyes anteriorly;
antefrons not a narrow lobe, if rounded anteriorly, then broadly so; flabella ex-
tending to at least middle of VII, maxillary palp variable; greater than 1.6 mm

— Epicranial plates meeting medially, or nearly so; scutellum about as wide as long,
usually not pointed at apexX...............cocoeiininnin. 6
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5. R1 complete, nearly reaching wing margin, with distinctly separate Rz (Figure 5);
epicranial plates only slightly longer than wide, length less than that of eye; antefrons
squared at apex; Mexico and southern USA ............coooiiininiinn T. vernalis

— Ru1 with short gap (could be interpreted as in line, R1 and Rz about equal
in length) (Figure 5); epicranial plates as long as eye, easily longer than wide;
antefrons broadly rounded to slightly invaginated apically; southern USA

............................................ T. texana

6. Ricomplete ......oviiiiiiii e 7
— Ri1 broken by gap (Figure 5), MeXico ...........ccoveiiiininnn.n. T. mexicana

7. Rz present; total length 2 mm or less; epicranial plates irregular in shape; Caribbean
Islands ...l T albocciput
— Rz absent; total length greater than 2.1 mm; epicranial plates nearly rectangular,
medial margin not irregularly shaped; Costa Rica ....................... T. eurychilus
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