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INTRODUCTION 

The Neuroptera of north-central Texas have never been 

studied in a systematic manner. Few papers have been 

published on Texas Neuroptera. In 1906 J. F. McClendon 

published !#A Catalogue of Texas Neuroptera," which was an 

early compilation of the order in Texas. Some specimens 

were only identified to genus and most of the taxonomic 

treatment used in that work has been changed. Much of the 

material used was merely labeled "Texasv and is consequently 

of little value for species records within the state. A 

paper entitled, "Climacia areolaris (Neuroptera: Sisyridae) 

in Lake Texhoma, Texas and Oklahoma," published by White 

(1976) dealt mainly with the biology and emergence patterns 

of one species. The most recent work is Agnew et al. (1981) 

on the Chrysopidae and Hemerobiidae of eastern Texas. 

Surveys of the order Neuroptera of other states 

include: Kansas (Smith, 1925, 1934), Missouri (Froeschner, 

1947), Minnesota (Parfin, 1952), Wisconsin (Throne, 1971a, 

1971b, 1972), and Indiana (Montgomery and Trippel, 1933; 

Lawson and McCafferty, 1984). 

The present study addresses adult specimens of all 

Neuroptera from the area here designated as north-central 

Texas (Map 1). The Neuroptera are sometimes divided into 

three orders: Megaloptera, Raphidiodea, and Neuroptera 



(Planipennia). This study follows the taxonomy of Borror et 

al. (1989), who treat these three divisions as suborders. 

Numerous distribution records and related references 

are given here for Neuroptera in Texas and adjacent states. 

Natural history data and range extensions are presented for 

many of the species. Keys are provided for identification 

of species of Neuroptera examined from the north-central 

Texas area. Additional species will undoubtedly be found in 

north-central Texas with extensive family-concentrated 

collecting. 



MATERIALS AND METHODS 

This study is based upon examination of 2583 specimens 

of Neuroptera collected in north-central Texas during this 

study and previously collected specimens preserved in 

institutional and private collections. Numerous specimens 

from counties of Texas outside the north-central area and 

from Oklahoma were also examined and recorded. Private 

collections examined include that of the author and of D. J. 

Kocurko. Institutional collections examined include 

Midwestern State University, Wichita Falls, and University 

of North Texas, Denton. All specimens collected during the 

study are deposited in the insect collection of Midwestern 

State University. 

Several collecting techniques were used. The majority 

of the Neuroptera are nocturnal and readily attracted to 

lights. Most specimens were hand collected at night on or 

around some type of light source. These included 

residential incandescent or fluorescent porch lights and 

large mercury-vapor floodlights at businesses. Collecting 

around lights was extremely productive for capturing 

Chrysopidae, Hemerobiidae, Myrmeleontidae, Mantispidae, 

Corydalidae, and a few Sisyridae. 

Specimens were also collected from material accumulated 

in modified New Jersey-type light traps, used for collection 

of mosquitoes by the Department of Vector Control at the 



Wichita Falls City-County Health District. This metal trap 

is about 30 inches high and consists of a 10-inch diameter 

tube, with a 16-inch diameter hood, mounted on legs. Inside 

the tube body, a motor-driven fan draws the insects into the 

killing jar. Above the fan, in the upper center of the hood 

is a 52-watt light bulb which attracts the insects. The 

trap is automatically operated by an electric eye switch, 

A mesh screen under the hood filters out the larger 

phototrophic insects. The glass killing jar in the bottom 

of the trap contains a DDVP resin pest strip for a killing 

agent. A bottom-perforated paper cup is placed in the top 

of the killing jar to prevent insects from coming into 

contact with the pest strip. After mosquitoes were removed 

from the sample by the health department, the remainder was 

examined for Neuroptera. Contents from each sample were 

sorted with a needle on white paper. Extreme care was taken 

not to overlook the small Coniopterygidae which were most 

commonly collected by this method. Chrysopidae, 

Hemerobiidae, and Myrmeleontidae were also taken by this 

method. Another trap used in this study was the 

Johnson-Taylor suction trap, constructed of a metal tube 

about 6 feet long and 20 inches in diameter with an internal 

fine-mesh screen funnel attached to the top lip of the tube. 

The tube has a large electric motor-driven fan mounted at 

the bottom which sucks the insects into the top and down the 

screen funnel into a collecting jar attached to the bottom 

of the funnel. The jar was either partially filled with 70% 



ethanol, or some type of fumigant (e.g. 

paradichlorobenzene). The fumigants were placed in a 

perforated container in the bottom of the jar. The entire 

trap is mounted on metal legs, placing the opening 7 or 8 

feet above the ground. The trap was placed on a pond dam 

and operated from dusk to dawn, daily, in August and 

September, 1988. Specimens were removed from the killing 

jar, sorted, and examined. Chrysopidae, Hemerobiidae, 

Mantispidae, and Myrmeleontidae were collected by this 

method. 

Limited collecting was done by sweeping with a standard 

entomological net in herbaceous vegetation and by beating. 

Beating consists of striking the main branches of trees and 

shrubs with a stick to dislodge specimens, causing them to 

drop on an umbrella net. The net consists of a piece of 

white canvas stretched across a metal or plastic hoop. 

Specimens were collected from the net in snap-top plastic 

vials. 

Hand collecting was productive for capturing the 

diurnal Neuroptera, such as Ascalaphidae, Sialidae, and 

Sisyridae, as well as some Myrmeleontidae, Mantispidae, 

Chrysopidae, and Hemerobiidae. All field captured specimens 

#ere placed in plastic vials and killed by freezing. 

Freezing seemed to allow better color retention and, after 

:hawing, easier pinning. Specimens should not be left in 

:he freezer until freeze-dried. 

Internal genitalia of the Coniopterygidae (especially 



Aleuropteryginae), Chrysopidae, and Hemerobiidae were 

prepared for examination by clearing the abdomen. This 

method is essential for identifying many species of 

Neuroptera, since the hard sclerotized genitalia which are 

used for specific identification, are entirely withdrawn 

into the abdomen or are completely internal. The last few 

segments of the abdomen are removed and cleared in a 10% 

solution of KOH at room temperature for approximately 10 

hours. Specimens, after washing for several minutes in 

distilled water, are transferred into glycerol on depression 

slides for examination. Dark, macerated material and 

tissues often remain within the abdomen after clearing and 

obstruct the view of the sclerotized genitalia. A fine 

needle may be used to tease the material out of the cut end 

of the abdomen. After several manipulations, the glycerol 

in the depression should be changed. The thick glycerol 

holds the specimen in specific positions for examination. 

Specimens were examined using an American Optical model 

no. 570 dissecting microscope at 20 to 120 magnification 

under transmitted light. Specimens preserved in ethanol 

were placed in petri dishes partially filled with fine, 

white sand and 70% ethanol for examination. The sand acted 

as a medium for positioning and stabilizing the specimen and 

prevented it from floating. Entire specimens of the small 

coniopterygids were easily examined by placing them in 

glycerol-filled depression slides and observing with the 

dissecting microscope. 



Larger specimens were mounted on pins and stored in 

collection boxes containing paradichlorobenzene as a 

fumigant. Smaller and more fragile specimens were placed 

in one or two dram glass vials filled with 70% ethanol and 

sealed with neoprene stoppers. Cleared abdomens and 

internal genitalia, after examination in glycerol, were 

placed in genitalia tubes and returned to their 

corresponding specimen vials. Two drops of glycerol were 

then added directly to the ethanol in each vial. Genitalia 

tubes consist of 2 mm glass tubing, approximately 1 cm in 

length, with pieces of cotton inserted into each end. 

Three labels were placed in each specimen vial or on each 

pin-mounted specimen. The locality label included county, 

state, date, collector, and habitat information. The first 

of the two identification labels states the order and family 

of specimen, and name of the person making the 

determination. The second identification label denotes the 

genus, species, number of specimens in vial, sex (when the 

genitalia were damaged beyond recognition or were missing 

entirely, a "?"  was placed on the label for each specimen in 

this condition), name of person making the determination, 

and date of determination. All labels are made of high rag, 

bonded paper and some information on the labels was 

type-printed with indelible ink. All other information was 

recorded in waterproof black India ink. Most 

identifications were made with the aid of keys, 

illustrations, and descriptions found in literature. Keys 



and illustrations for identifying Mantispidae were 

graciously provided by Mr. Kevin M. Hoffman, Department of 

Entomology, Clemson University, since available literature 

of this family proved inadequate. Problematic chrysopids 

were sent to Dr. Phillip A. Adams, Department of Biological 

Science, California State University-Fullerton for 

identification. Keys provided in this work are constructed 

from adaptations of previous keys and literature, as well as 

observations made by the author. 

The primary geographic area addressed in this study is 

north-central Texas. The counties of Texas designated by 

the author as comprising this area are illustrated in Map 1. 

However, additional records of Neuroptera in counties of 

Texas outside the north-central area, in Oklahoma, and other 

surrounding states are noted. Vegetatively, north-central 

Texas exhibits the Rolling Plains in the West with a very 

small portion of the Edwards Plateau projecting into the 

southwestern corner, Cross Timbers and Prairies centrally, 

and Blackland Prairies to the East with a very small area of 

Post Oak Savannah across the northeastern corner (Gould, 

1962). 



RESULTS AND DISCUSSION 

During this study, 2583 specimens of north-central 

Texas Neuroptera were examined by actively collecting in 

1988-89 and by examining specimens deposited in the 

Midwestern State University Insect Collection, The 

University of North Texas Insect Collection, and in personal 

collections. Nine of the 15 North American families, 26 

genera, and 57 species (including two undescribed species) 

of Neuroptera are here recorded for north-central Texas. 

The probable occurrence of numerous additional genera and 

species in our area is based upon specimens reported from 

counties of Texas outside the north-central area and from 

states adjacent to Texas. These specimens were listed in, 

or on range maps of, previous publications. A section 

addressing these "possible occurrences", which is entitled 

"Other [family name] of Hypothetical Occurrence", is 

presented at the end of each family section. Additional 

long-term collecting focused on individual families should 

yield additional species. 

The majority of the specimens recorded here from 

north-central Texas are new county records for the state. 

Two specimens are undescribed species, four represent new 

state records, (Coniowtervx C, forcivata Johnson, 

Conwentzia californica Meinander, Ceraeochrvsa lineaticornis 

(Fitch), and C ~ ~ Y S O D ~  excewta Banks), and several 



significant range extensions are represented. 

KEYS AND ACCOUNTS OF SPECIES OF 

NORTH-CENTRAL TEXAS NEUROPTERA 

The following subordinal and family keys are adapted 

from Borror et al. (1989), Froeschner (1947), and Carpenter 

(1940). 

Keys to the North-central Texas Suborders 

and Families of Neuro~tera 

1. Basal width of hindwings broader than basal width of 

forewings, with enlarged anal area; longitudinal veins 

usually not forking near wing margin (except Sialis); wing 

color ranges from grayish-brown to black; larvae aquatic. 

suborder Megaloptera . . . . . . . . . . . . . . . . . . .  2 

1'. Wings similar in size and shape, hindwings without 

enlarged anal area; wing color ranges from clear to brown or 

smoky and can be patterned with fuscous patches or spots. 

. . . . . . . . . . . . . . . . . . .  suborder Planipennia 3 

2 (1). Three ocelli present; fourth tarsal segment 

cylindrical; body length usually 25 mm. or more; wing span 

from 40-60 mm., completely hyaline or with smoky areas . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Corydalidae 



2'. Ocelli absent; fourth tarsal segment prominently 

bilobed; body length less than 25 mm.; wing span less than 

40 mm., smoky to black . . . . . . . . . . . . . .  .Sialidae 

3 (1'). Wings with relatively few veins, Rs usually with 

only two branches or appearing unbranched; longitudinal 

veins not forked just before the wing margin; wings without 

a series of costal cross-veins (Figs. 5F, 6C, 11D, 14E); 

wings hyaline to smoky and covered with a whitish powder; 

very minute insects, 4 mm. or less . . . . .  Coniopterygidae 

3'. Wings with many veins; Rs usually with more than two 

branches; longitudinal veins forked just before wing margin; 

wings with a series of costal cross-veins (Figs. 1, 2, 16, 

21A, 25, 27A); wing color variable but not covered with a 

. . . . . . . . . . . . . .  whitish powder; size variable .4 

4 ( 3 ' ) .  Prothorax elongate; front legs raptorial; antennae 

short; mantid-like insects . . . . . . . . . . .  Mantispidae 

4 ' .  Prothorax not especially elongate; front legs not 

. . . . . . . . . . . . . . . . . . . . . . . . .  raptorial 5 

5 ( 4 ' ) .  Antennae clubbed; wings elongate with numerous 

small cells (Fig. 16); abdomen long and slender (Fig. 18D); 

. . . . . .  insects resembling dragonflies or damselflies .6 



5'. Antennae filiform or moniliform; wings not extremely 

elongate, with relatively fewer cells, cells being more 

elongate; numerous costal cross-veins present (Figs. 21A, 

25, 27A); not resembling dragonflies or damselflies in 

appearance . . . . . . . . . . . . . . . . . . . . . . . .  7 

6 (5). Antennae shorter than or about as long as head and 

thorax together; wings with a greatly elongated cell 

(hypostigmatic cell, Fig. 16A) behind the junction of Sc and 

R1 toward the apical part of the wing; eyes entire . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Myrmeleontidae 

6'. Antennae about as long as or longer than the entire 

body; cell behind the junction of Sc and R1 not greatly 

elongated; eyes either entire or divided by a transverse 

sulcus . . . . . . . . . . . . . . . . . . . .  .Ascalaphidae 

7 (5'). Forewings with many of the costal cross-veins 

forked; two or more radial sectors present (Figs. 20A&D, 

21A&D, 22A, D, &G, 23A&B, 24A&D); wings hyaline to dark 

brown; antennae moniliform . . . . . . . . . .  Hemerobiidae 

7 ' .  Forewings with the numerous costal cross-veins 

unforked; a single radial sector with two or more branches 

(Figs. 25, 27A); wing color variable; antennae filiform or 

. . . . . . . . . . . . . . . . . .  moniliform...... 8 



8 (7'). Sc and R1 fused distally in wings; wings hyaline to 

brown and often marked with yellow and brown markings (Figs. 

25, 26B&E); antennae moniliform . . . . . . . . . .Sisyridae 

8'. Sc and R1 are separate distally in wings (Fig. 27A); 

wings greenish, brownish, or yellowish; antennae filiform 

(Fig. 27B). . . . . . . . . . . . . . . . . . . .Chrysopidae 

Other Families of Hy~othetical Occurrence 

There is a possibility of three additional families of 

Neuroptera occurring in north-central Texas, according to 

published data and personal communications. These include 

the Raphidiidae, Berothidae, and Polystoechotidae. All 

would be considered very rare in our area. 

RAPHIDIIDAE. This family, known commonly as the snakeflies, 

is more common to the western half of the United States. 

Specimens of the family have been taken in western, 

southern, and central Texas. These snakeflies should be 

considered possible inhabitants of north-central Texas. The 

northernmost Texas records are from Lake Whitney and 

Iredell, Bosque Co. These were collected from cedar trees 

on geographical high points by Dr. J. Schaffner (H. Burke, 

pers. comm., 1989). McClendon (1906) reported Ra~hidia 

occulta Banks, 1905 (misspelled as oculata) [=Ra~hidia 

bicolor Albarda, 18911, from Austin, Texas. Members of this 



family should be easily recognized by the elongate prothorax 

and absence of raptorial front legs. Ocelli are present. 

For identification of members of this family to species see 

Carpenter (1936) and Aspock (1975). 

BEROTHIDAE. This family, known commonly as the beaded 

lacewings, are all considered relatively rare in the U.S. 

All species in the U.S. belong to a single genus, Lomamvia 

Banks, 1904. Two species, texana (Banks), 1897 and sauamosa 

Carpenter, 1940, are known to occur in Texas. McClendon 

(1906) reported L. texana (Fig. 1B) under Hemerobiidae from 

Brownsville, Texas and !!Central Texasv1. The distribution of 

berothids is scattered in the U.S., so it is possible that 

they are present in north-central Texas. Members of this 

family can usually be recognized by an incised or concave 

apical-posterior margin of the forewing and presence of 

scales on the wings and/or thorax of most females. There is 

a single radial sector with 2 or more branches, many of the 

costal cross-veins forked, and no recurrent humeral vein in 

the forewings of the berothids (Fig. 1). For identification 

of members of this family to species see Carpenter (1940). 

POLYSTOECHOTIDAE. This family, known commonly as the giant 

lacewings, is widely distributed but fairly rare in most of 

the U.S. It is considered locally abundant, during mass 

emergences, in the western states. Carpenter (1940) noted 

that Hagen reported it from Texas. The species, 



Polvstoechotes uunctatus (Fabricius), 1793 may be present in 

north-central Texas. This family is easily recognized by 

its large size, numerous branches of a single radial sector 

(10-20 branches), numerous gradate veins (inner- 10-13, 

outer- 18-23), many of the costal cross-veins forked, Sc and 

R1 fused distally, and the presence of a recurrent humeral 

vein (Fig. 2). Refer to Carpenter (1940) for more 

information on this family. 

FAMILIES OF NEUROPTERA OCCURRING 

IN NORTH-CENTRAL TEXAS 

SUBORDER MEGALOPTERA 

Family Corydalidae 

This family contains insects which are commonly known 

as dobsonflies and fishflies. They are placed in two 

separate subfamilies, Corydalinae and Chauliodinae, 

respectively. Weele (1910) placed them in two separate 

tribes, Neuromini and Chauliodini, under a single subfamily 

Corydalinae, but few people have adopted this 

classification. The taxonomic status of the North American 

species of the subfamily Corydalinae is, in general, poorly 

understood at the present time. This study produced two 

species in two genera of the Corydalidae in north-central 

Texas. 



Both dobsonflies and fishflies have an aquatic larval 

stage which is found under stones in the bottoms of streams, 

rivers, ponds, and lakes. These larvae have been known to 

swim backwards in the water (Davis, 1903). The larval stage 

of the dobsonfly is known as the hellgrammite and has a 

reputation for being excellent fishing bait. Adult 

dobsonflies are very large and impressive. They are clumsy 

fliers, usually found in association with water, but often 

wander away from the water or are attracted to lights. The 

adults usually live from 3-13 days and feed little, if any 

(Davis, 1903; Glorioso, 1981). The enormous mandibles of a 

male Corvdalus cornutus Linnaeus, 1758 probably prevent it 

from feeding. Fishflies are generally similar to 

dobsonflies but are much smaller, can have serrate or 

pectinate antennae, and never have extremely elongate 

mandibles. 

For more information on the Corydalidae see Arnold and 

Drew (1987), Davis (1903), Glorioso (1981), Tarter et al. 

(1976), Tarter et al. (1977), and Weele (1910), as well as 

key sources. Keys for the Corydalidae are adapted from 

Chandler (1956), Needham and Betten (1901), and Stark and 

Lago (1983). 

Kevs to the North-central Texas Subfamilies, 

Genera. and S~ecies of Corvdalidae 

1. Forewings with most cells containing white dots; radial 



sector with six or more forks; mandibles not concealed by 

labrum; quadrate head with a posterio-lateral tooth on each 

side; antennae moniliform; extremely large insects. 

Corydalinae . . . . . . . . . . . . . . . . . .  I. Corvdalus 

1'. Cells of forewings without white dots; radial sector 

with less than six forks; mandibles more or less concealed 

by labrum; posterio-lateral margins of head smooth; antennae 

pectinate or serrate; moderate size insects. Chauliodinae . 
. . . . . . . . . . . . . . . . . . . . . . .  11. Chauliodes 

I. Corvdalus Latreille, 1802 

1. Males with mandibles extremely long, curved, and 

crossing (much shorter and denticulate in the female); 

usually some costal cells with two white dots . .l. cornutus 

11. Chauliodes Latreille, 1796 

1. Embossed markings posterior to ocelli on vertex of head 

are black; antennae are pectinate in the males but serrate 

in the females; base of upper branch of the first fork of Rs 

is black up to the first cross-vein of cell R1 or a little 

past it; wings are mottled grayish-brown . . 2. rastricornis 



Accounts a S~ecies of North-central Texas Corvdalidae 

1. Corvdalus cornutus (Linnaeus) 

Hemerobius cornutus Linnaeus, 1758, p. 551; 1793, p. 

2639; DeGeer, 1773, p. 559, pl. 27, fig. 1; Fabricius, 

1781, p. 392; 1787, p. 246; 1793, p. 81. 

Raphidia cornuta Linnaeus, 1767, p. 916. 

Corvdalus cornutus Latreille, 1802, p. 290; Haldeman, 

1848, p. 158, pls. 1-3; Weele, 1910, pp. 12-15; 

Parfin, 1952, pp. 422, 426-431. 

Corvdalis cornuta Latreille, 1804, p. 44; 1807, p. 

199; Palisot, 1821, pl. 1, fig. 1; Olivier, 1825, p. 

59; Cuvier, 1836, p. 14, pl. 104; Burmeister, 1839, p. 

950; Hagen, 1861, p. 192; 1863, p. 181; Walsh, 1863, 

p. 265; Banks, 1892, p. 357; 1900, p. 52; 1907, p. 21; 

Needham, 1901, p. 550, pl. 28; Wickham, 1903, p. 207; 

Davis, 1903, pp. 473-476, 478; McClendon, 1906, p. 

169; Smith, 1934, p. 120. 

Corvdalis coanata Hagen, 1861, p. 193; Banks, 1892, p. 

357; 1907, p. 21; Davis, 1903, p. 479; McClendon, 

1906, p. 170; Weele, 1910, p. 16. 

Corvdalis crassicornis McLachlan, 1867, p. 233, pl. 8, 

fig. 2; Davis, 1903, p. 479; McClendon, 1906, p. 170; 

Banks, 1907, p. 21; Weele, 1910, p. 15. 

Corvdalis inamabilis McLachlan, 1867, p. 235, pl. 8, 

fig. 3; Davis, 1903, p. 477; McClendon, 1906, p. 170. 

Banks, 1907, p. 21; Weele, 1910, p. 15. 



Neuromus  alli id us Davis, 1903, p. 470, pl. 52, fig. 2. 

Corvdalus   all id us: Weele, 1910, p. 16. 

Corvdalis texana Banks, 1903, p. 239; 1907, p. 21; 

McClendon, 1906, p. 170, figs. 1-5, 30; Weele, 1910, 

p. 16. 

This is the largest and most striking species of 

Neuroptera in the area. The elongate mandibles of the male 

are a very intimidating feature. These make the insect 

appear dangerous, but in actuality they are harmless. This 

species exhibits a large range of color and size variations. 

Several invalid species were described based on these 

differences. Most of these have been synonymized with, or 

considered forms of, this single species (Weele, 1910). 

Four of the six forms shown by Weele (crassicornis, 

inamabilis, cosnata, and texana) are recorded from Texas. 

The form inamabilis, recorded from Waco and Dallas (Davis, 

1903), is closest to the north-central Texas form in 

description and distribution. The other three forms are in 

southern or western Texas. 

Corvdalus cornutus is a widespread species. The only 

other species of dobsonfly that is close to the 

north-central Texas region is Corvdalus lutea Hagen, 1861, 

recorded from counties of south and south-central Texas as 

well as Sabine Co. of east Texas by Glorioso (1981). It is 

recognized by the male having its mandibles as short as 

those of the female. Weele (1910) considered it merely a 



form of cornutus and recorded it from Mexico. McClendon 

(1906) reported five species (cornuta, coanata, 

crassicornis, inamabilis, and texana) of Corvdalis 

(=Corvdalus) from various parts of Texas, which are probably 

all simply forms of C, cornutus. 

Most cornutus specimens examined, were taken near 

water or were taken at lights from May through September, 

1955-1987 (Table 1). 

Specimens examined: 47 - 13 males, 34 females 
County records: Clay, Dallas, Denton, Kaufman, 

Palo Pinto, Wichita 

Additional records: TEXAS - Bell, Lampasas; 
OKLAHOMA - Marshall (Lake 
Texhoma) 

2. Chauliodes rastricornis Rambur 

Chauliodes rastricornis Rambur, 1842, p. 444; Walker, 

1853, p. 198; Hagen, 1861, p. 189; 1863, p. 181; 

Walsh, 1863, p. 263; McLachlan, 1869, p. 40; Weed, 

1889, pp. 7-10, pl. 1, fig. 3; Banks, 1892, p. 357; 

1900, p. 52; 1907, p. 22; 1908, p. 30; Lintner, 1892, 

pp. 158-159; Needham, 1901, p. 546; Davis, 1903, p. 

460; Weele, 1910, pp. 57-58, pl. 3, fig. 27; Smith, 

1934, p. 121; Parfin, 1952, pp. 422, 426-431. 

Hermes indecisus Walker, 1853, p. 204; McLachlan, 

1867, p. 260. 

Hermes wectinicornis Linnaeus: Hagen, 1861, p. 189. 



This was the only species of fishfly collected during 

this study, or observed in any of the area collections. It 

is easily identified by the black embossed markings on the 

head. The male genitalia have anal plates which are 

triangular in lateral view and have a prominent tooth 

surrounded by small spines on the inner margin of each plate 

(Fig. 3). 

Most specimens of C, rastricornis were taken at lights 

or near water from April through September, 1966-1989 (Table 

1). A few were taken from more southern counties of Texas 

in February, March, and October. 

Specimens examined: 24 - 15 males, 9 females 
County records: Archer, Collin, Dallas, Denton, 

Wichita 

Additional records: TEXAS - Anderson, Grimes, 
Harris 

Other Corvdalidae of Hvvothetical Occurrence 

There are an additional four species of fishflies which 

could occur in our area but have not been taken to date. 

Chauliodes vectinicornis (Linnaeus), 1763 can be 

separated from C, rastricornis by the yellow embossed head 

markings instead of black, male anal plates cylindrical in 

lateral view and the lack of a large tooth on the inner 

margin of each plate. Each sex has pectinate antennae, and 

the base of the upper branch of the first fork of Rs is 



mostly white instead of black. It has been taken in 

Galveston, Texas; Louisiana; Arkansas; and Kansas (Tarter et 

al., 1976). 

Neohermes concolor (Davis), 1903 has mottled, 

grayish-brown wings, similar to Chauliodes. However, each 

sex has moniliform antennae and the anal plates of the male 

have short, dense, black hairs on their inner margins, 

instead of short spines (Stark and Lago, 1983). It has been 

taken in various counties of Oklahoma (Arnold and Drew, 

1987) and Arkansas (Tarter et al., 1976). 

Niuronia serricornis (Say), 1824 has black wings rith 

white patches and the anal area of the hindwings black. It 

has been taken in Louisiana, Arkansas, and Kansas (Tarter et 

al., 1976). 

Niqronia fasciatus (Walker), 1853 also has the wings 

black with white patches, similar to serricornis, but the 

anal area of the hindwings are white instead of black (Stark 

and Lago, 1983). It has been taken in Louisiana and 

Arkansas (Tarter et al., 1976). 

Figures of the male genitalia of all previously 

mentioned fishfly species, plus others, are illustrated by 

Stark and Lago (1983) . 

Family Sialidae 

These dark-winged insects are commonly known as 

alderflies. The larval stage is aquatic and similar to the 



larvae of Corydalidae. Adults are usually found along the 

margins of streams or lakes during the day. It has been 

previously noted that when they are disturbed they will 

usually run or merely drop to the ground instead of flying 

(Davis, 1903; Needham and Betten, 1901; Chandler, 1956), 

perhaps because they are very awkward fliers. 

Only one Nearctic genus, Sialis, occurs in the United 

States. The vast majority of alderflies were considered to 

be Sialis infumata Newman, 1838, until Herbert Ross did an 

extensive study and described 19 distinct species. Positive 

identifications are based on the genitalia, which were 

figured by Ross (1937). Few new species have been described 

for the U. S. since his work. This study produced a single 

species, velata (Table 2). See Flint (1964) for 

descriptions of new species and Stark and Lago (1980) for 

additional figures of genitalia. Key for the Sialidae is 

adapted from Ross (1937). 

Kevs to the North-central Texas Species of Sialidae 

I. Sialis Latreille, 1802 

1. Male with broadly rounded lateral plates without 

knoblike processes on the apices, instead broadly rounded 

apically (Fig. 4A); genital hooks long and whiplike with a 

basal appendage; terminal plate is as long as genital hooks 

are high in lateral view (Fig. 4 C )  and has an apical 



incision (Fig. 4B); ninth sternite not produced into a flap 

which covers most of the genitalia (Fig. 4A) . . . 3. velata 

Accounts of S~ecies of North-central Texas Sialidae 

3. Sialis velata Ross 

Sialis velata Ross, 1937, p. 71, figs. 29, 35, 54; -- 
Parfin, 1952, p. 422. 

This was the only species of alderfly collected during 

this study. All specimens were collected near water during 

the daytime hours from late March to early May, 1962-1988 

(Table 2). This species is very similar to S. itasca Ross, 

1937, but can be differentiated by the size and height of 

the genital hooks (slender and equal to or shorter than the 

height of the terminal plate in lateral view in velata, and 

robust and higher than the height of the terminal plate in 

lateral view in itasca). Females tend to be larger than 

males. While studying the figures of S, velata by Ross 

(1937), I noticed that the figures had been switched with 

S. infumata. This error was also noted by Arnold and Drew - 

(1987). 

Specimens examined: 32 - 25 males, 7 females 
County records: Denton, Hood, Wichita 

Additional records: OKLAHOMA - Bryan, Marshall 
(Lake Texhoma) 



Other Sialidae of Hv~othetical Occurrence 

There are many additional species of alderflies which 

have been taken close to Texas and possibly could occur 

here. I examined a male specimen of S, infumata Newman, 

1838 from McCurtain Co. in the southeastern corner of 

Oklahoma. Stark and Lago (1980) reported a single male 

specimen of & infumata from Pittsburg Co., Oklahoma. This 

species is easily recognized by the apical knobs on the 

lateral plates of the male. S. itasca Ross, 1937, S. mohri 

Ross, 1937, S, -3 Ross, 1937, and S, vasans Ross, 1937 

have all been previously reported from Oklahoma (Bowles, 

1989; Arnold and Drew, 1987; Flint, 1964). S, americana 

(Rambur, 1842) and S. itasca have been reported from Texas 

(Tarter et al., 1978). McClendon (1906) reported Sialis 

&? from Austin, Texas. 

SUBORDER PLANIPENNIA 

Family Coniopterygidae 

This is a family of atypical neuropterans which are 

extremely small in size, usually about 3 mm in length. 

They have greatly reduced wing venation, not typical of 

neuropterans, and are covered with a whitish powder from 

which their common name of dustywings is derived. The 

whitish powder is actually wax produced from wax glands on 



the body and is spread over the wings and body by the 

insect. These insects usually appear ash gray in color and 

superficially resemble psocopterans and whiteflies. Their 

atypical appearance and extremely small size has led to the 

common belief that these insects are rare, but Johnson 

(1980b) stated, "Rather than being rare, many coniopterygids 

are quite common."   his study produced 10 species of 

dustywings representing five genera (Table 3). 

The dustywings have a fluttery flight, and often will 

feign death when disturbed. They have been considered as 

biological control agents because of their predatory habits 

on plant pests. The majority of my specimens were collected 

by light traps. Males seemed to be more common than 

females. 

Information on the coniopterygids has increased in the 

last decade, primarily from the work of Drs. Martin 

Meinander and Victor Johnson. Prior to Meinanderls (1972) 

revision of the family, not much was known about the 

coniopterygids of North America. Banks' (1906) revision of 

the family was the first collective work concerning the 

species in the U. S., but much of that taxonomic work is now 

obsolete. Meinanderrs 1972 revision is a hallmark of 

information on the Coniopterygidae and along with his more 

recent work, and that of Johnson, has led to a better 

understanding of this unique family. 

The most accurate identifications of the dustywings are 

made by examining the male genitalia. In the subfamily 



Aleuropteryginae, genitalia are more or less telescopically 

withdrawn into the abdomen and are essentially internal 

(Figs. 5, 6). This makes it necessary to remove and clear 

the abdomen in KOH so that the sclerotized internal 

genitalia can be examined. In the subfamily 

Coniopteryginae, genitalia are essentially external and 

usually do not require clearing (Figs. 7-14). The majority 

of the female genitalia of species of dustywings have not 

been figured. An exception is that of Aleurooteryx, figured 

by Johnson (1980b). 

For more information on the Coniopterygidae see 

Meinander (1975, 1981), as well as key sources. Keys for 

the Coniopterygidae are adapted from Meinander (1972, 1974) 

and Johnson (1980a, 1980b) . 

Keys to the North-central Subfamilies. Tribes, 

Genera, Subaenera, and Soecies of Coniooteryaidae 

1. Two radio-medial cross-veins in middle of forewing; Rs 

separating from radius near base of hindwing (Figs. 5F, 6C); 

plicaturae present on abdomen of both sexes (Fig. 6D). 

Aleuropteryginae . . . . . . . . . . . . . . . . . . . . .2 

1'. One radio-medial cross-vein in middle of forewing; Rs 

not separating from radius near base of hindwing; venation 

of forewing and hindwing similar unless hindwing is greatly 

reduced in size (Figs. 11D, 14E); no plicaturae present on 



abdomen. Coniopteryginae . . . . . . . . . . . . . . . . .  3 
2 (1). Radial cross-vein in hindwing striking Rs on branch 

R2+3 (Fontenelleini); R4+5 of forewing superficially 

resembling an anterior branch of the media (Fig. 5F); 

pedicel of male without ventral spine . . . . .  .I. Neoconis 

2 ' .  Radial cross-vein in hindwing striking Rs on stem of 

fork; media of both wings forked and the anterior branch of 

the media in the forewing either coalesces with, or is 

connected by a cross-vein with R4+5 (Aleuropterygini) (Fig. 

6C); pedicel of male with a ventral spine . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  11. Aleuroutervx 

3 (1'). Gonarcus of male present, or if absent then styli 

appear to arise from ventral part of ectoprocts 

(Coniopterygini) (Figs. 7-10); Rs of both wings forked; 

media of hindwing unforked; male antenna1 segments much 

broader than in the female (Figs. 7F, 9F, 10F) . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  111. Conioutervx 

3'. Gonarcus absent (Conwentziini) (Figs. 11-14); Rs and 

media of both wings forked, if hindwing is not greatly 

reduced in size (Fig. 11D) . . . . . . . . . . . . . . . .  4 

4 ( 3 ' ) .  M-Cul cross-vein of both wings usually striking the 

posterior branch of the fork in the media; hindwings never 

greatly reduced in size (Fig. 11D) . . . . . .  IV. Semidalis 



4 ' .  M-Cul cross-vein of at least the forewings always 

striking the stem of the media, usually at right angles to 

the longitudinal veins; hindwings usually greatly reduced in 

size (Fig. 14E) . . . . . . . . . . . . . . .  .V. Conwentzia 

I. Neoconis Enderlein, 1930 

1. Forewings spotted, a spot where cross-veins Rs-M and 

M-Cul strike the media, round spots along the apical and 

hind margins of the wing, between the veins (Fig. 5F); 

aedeagus tubular, not furcating into two long rods (Figs. 

. . . . . . . . . . . . . . . . . . . . .  5C&D) 4. marqinata 

11. Aleuro~tervx Low, 1885 

1. Male genitalia with ring of the ninth sternite broad 

dorsally; a sclerotized structure which possesses four 

caudally directed spines is present just ventral to the 

dorsal curvature of the ninth sternite ring which has a pair 

of lateral triangular processes whose caudal edges are 

serrate (Fig. 6A); female genitalia with a strongly 

sclerotized, tubular bursa copulatrix which, posteriorly, is 

. . . . . . . . . .  bent dorsally (Figs. 6E&F). 5. simillima 

111. Conio~tervx Curtis, 1834 

1. Base of styli of male attached to gonarcus basally of 



apex (Xeroconiowtervx); styli forming an arch below the 

aedeagus; gonarcus about as long as high (Fig. 7B); 

hypandrium more or less rectangular in lateral view, not 

tapering dorsally, as broad dorsally as ventrally (Fig. 7A) 

. . . . . . . . . . . . . . . . . . . . . . . .  .6. texana 

1'. Base of styli of male attached to gonarcus at apex, 

gonarcus divided into two lateral plates (Coniovtervx); 

hypandrium usually broader ventrally than dorsally in 

lateral view (Figs. 8-10). . . . . . . . . . . . . . . . .  2 

2 (1'). A dorsally upturned hook present on center of 

frons; third and fourth segments of maxillary palps 

broadened and flattened; no inner transverse distally 

bifurcate plate attached to median apical incision of 

hypandrium, but an inner upturned notch present (Fig. 8B); 

distal tips of parameres broad and lobelike ventrally but 

narrowed dorsally (Figs. 8A-D) . . . . . . . . .  7. mexicana 

2 ' .  No hook present on frons; maxillary palps normal; an 

inner transverse distally bifurcate plate is attached to the 

median apical incision of the hypandrium (Figs. 9A, 10B) . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

3 ( 2 ' ) .  Median apical incision of hypandrium of male broad, 

more or less "UN shaped (Figs. 9B&E) . . . . .  8. sim~licior 



3 ' .  Median apical incision of hypandrium of male narrow, 

more or less "V" shaped (Figs. 10B&E) . . . . .  9. forci~ata 

IV. Semidalis Enderlein, 1905 

1. Parameres of male with three dorsally projecting hooks 

(Fig. 11C) ; hypandrium broadly rounded laterally (Fig. 11A) 

and with a deep incision medially; wings hyaline . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  10. flinti 

1'. Parameres of male in lateral view either terminating in 

a dorsal incision (Figs. 12C&F) or bearing only one dorsally 

projecting hook (Fig. 13B); hypandrium with some form of 

projecting process medially (Figs. 12 B&E); wings dark . . 2 

2 ( 1 )  Parameres of male in lateral view terminating in a 

dorsal incision [incision as broad as deep or broader if 

anausta (Fig. 12C), or incision much deeper than broad if 

vicina (Fig. 12F)l; hypandrium dorsally terminating in a 

long spine in caudal view; uncini fused (Figs. 12 B&E) . . .  
. . . . . . . . . . . . . . . . . . .  .11. anqusta orvicina 

2'. Parameres of male in lateral view bearing a single 

dorsally projecting hook; hypandrium more or less truncate, 

not ending dorsally in a long spine in caudal view; uncini 

separate, straight, and terminally curved downwards (Fig. 

. . . . . . . . . . . . . . . . . . . .  13) .12. inconsvicua 



V. Conweritzia Enderlein, 1905 

1. Hindwings less than half the length of forewings (Fig. 

14E); ectoprocts of males with inner processes distally 

bifurcate, ventral branch of process slightly longer and 

thicker than dorsal branch; tenth sternite broad in caudal 

view (Fig. 14 C) . . . . . . . . . . . . . . 13. californica 
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4. Neoconis marqinata Meinander 

Neoconis marainata Meinander, 1972, p. 156, fig. 89; 

1974, p. 223, fig. 8. 

This and the next species discussed were the most 

abundant species of dustywings collected in this study. N, 

marsinata can be readily identified by the dark spots on the 

wings (Fig. SF). It was listed as being present in Texas by 

Meinander (1972). All specimens were collected in light 

traps from late July to late September, 1988-89 (Table 3). 

Specimens examined: 30 - 26 males, 4 females 
County record: Wichita 

5. Aleurowtervx simillima Meinander 

Aleuroptervx simillima Meinander, 1972, p. 46, fig. 

14; 1974, p. 220, fig. 4; Johnson, 1980b, p. 287, fig. 

12. 



Males of this species can be recognized by the presence 

of a ventral spine under the pedicel of each antennae and by 

the structure of the genitalia. & simillima was first 

recorded in the U.S. from Houston, Texas as a predator of 

scale insects on ornamental juniper (Wheeler, 1980). It was 

previously known only from northern Mexico. Johnson (1980b) 

later listed numerous specimens from Arizona and New Mexico. 

All specimens were collected in light traps from late July 

to late October, 1988-89 except for a single male which was 

collected by the author from the surface of swimming pool 

water on April 30, 1989. This and the previous species, 

marainata, were the most abundant dustywing species (Table 

3 ) .  

Specimens examined: 30 - 23 males, 7 females 
County record: Wichita 

6. Coniovtervx (Xeroconio~tervx) texana Meinander 

Conioptervx (Xeroconiovtervx) texana Meinander, 1972, 

p. 214, fig. 129; 1974, p. 225; 1981, p. 107. 

This species has very distinctive male genitalia (Fig. 

7). It was first described from a male specimen from 

Kerrville, Texas by Meinander (1972). C. texana has since 

been recorded from other parts of southern Texas, New 

Mexico, Arizona, and California (Meinander, 1972, 1974, 

1981). All specimens examined during this study were 

collected by light traps from late July to mid-September, 



1988-89, with the exception of a single dead male taken from 

a light fixture in an apartment on November 22, 1988 (Table 

3 )  

Specimens examined: 16 - 11 males, 5 females 
County record: Wichita 

7. Coniowtervx (Coniowtervx) mexicana Meinander 

Coniowteru (Conioptervx) mexicana Meinander, 1974, p 

226, fig. 10; 1981, p. 107. 

An orange-bodied male was collected in a light trap 

sample on August 10, 1989 in Wichita Falls, Texas. This 

species has a hook on the frons and has the fourth segment 

of the maxillary palps very much broadened as in Fig. 8F. A 

small patch of sensory hairs is found on the surface of this 

segment. Meinander (1974) reported that another species, 

C. westwoodi (Fitch), 1856, is very similar to this species - 

but can be differentiated by the shape of the distal tips of 

the parameres and the bottom curvature of the median apical 

incision of hypandrium, which is more smoothly curved in C, 

mexicana. C, mexicana has been previously reported in Texas 

from the extreme southern county of Hidalgo by Meinander 

(1981). Its occurrence in Wichita Co. extends its known 

range by approximately 540 miles. 

Specimen examined: 1 male 

County record: Wichita 



8. Conio~tervx (Coniootervx) simolicior Meinander 

Coniovtervx (Coniovtervx) sim~licior Meinander, 1972, 

p. 261, fig. 167; 1974, p. 228; 1981, p. 107. 

This species was originally described from a male 

specimen collected in Kerrville, Texas by Meinander 

(1972). C, simwlicior has a very wide distribution, which 

ranges from New York to California (Meinander, 1974). All 

specimens examined during this study were collected in light 

traps from mid-July to mid-September, 1988-89 (Table 3). 

Specimens examined: 26 - 11 males, 14 females, 
1 sex? 

County record: Wichita 

9. Coniovtervx (Coniowtervx) forciwata Johnson 

Coniootervx (Coniovte-) forcivata Johnson, 1980a, p. 

185, fig. 3. 

The genitalia of this species are similar to that of 

Coniootervx (Coniootervx) minuta Meinander, 1972, p. 259, 

fig. 165, which is known only from California and northern 

Mexico. The two can be differentiated by the median apical 

incision of the hypandrium which is deep, narrow, and 

parallel-sided in forciwata (Fig. IOE), but shallow and 

rounded in C. minuta. C, forciwata was described and 

previously recorded only from Arizona by Johnson (1980a). 

All specimens were collected in light traps in early August 



to mid-September, 1988-89 (Table 3). These represent the 

first Texas record for this species. 

Specimens examined: 8 - 4 males, 4 females 
State and county records: TEXAS - Wichita 

10. Semidalis flinti Meinander 

Semidalis flinti Meinander, 1972, p. 335, fig. 218; 

1974, p. 231. 

This is a species of Semidalis which has light hyaline 

wings. It was described from a male specimen collected from 

Kerrville, Texas by Meinander (1972). It is also known from 

Arizona, California, and northern Mexico (Meinander, 1972, 

1974). Only a single male specimen was collected from a 

light trap on August 2, 1988. 

Specimen examined: 1 male 

County record: Wichita 

11. Semidalis anausta (Banks, 1906) or 

Semidalis vicina (Hagen, 1861) 

Two very dark-winged females of the genus Semidalis 

were collected. The apical margins of the forewings were 

pale and significantly different from the dark-winged 

females of & inconsvicua Meinander, 1972. The females 

collected probably belong to one of the two species listed 

above. Unfortunately, no males of either anausta or vicina 



were collected. More extensive collecting will hopefully 

produce some males, and allow positive identification. The 

north-central Texas area is a zone of sympatry of the two 

species, since S, ansusta is recorded from the western half 

of the U. S. and S. vicina from the eastern half. & 

anqusta was reported from Kerrville, Texas by Meinander 

(1972), whereas S. vicina has not previously been reported 

from Texas. These females were collected from light traps 

on August 12 and September 9, 1988. 

Specimens examined: 2 females 

County record: Wichita 

12. Semidalis incons~icua Meinander 

Semidalis incons~icua Meinander, 1972, p. 336, fig. 

219; 1974, p. 232; 1975, p. 31; Throne, 1972, pp. 

125-127, fig. 16. 

Two males collected on August 7, a female on August 2, 

and another female on August 11 were taken from light traps 

in 1989. All four specimens have very dark wings, but the 

male genitalia (Fig. 13), as described in the key, provide 

the best means for speciation. This species was previously 

reported from Kerrville, Texas and Westville, Oklahoma by 

Meinander (1972). 

Specimens examined: 4 - 2 males, 2 females 
County record: Wichita 



1 3 .  Conwentzia californica Meinander 

Conwentzia californica Meinander, 1 9 7 2 ,  p. 2 9 7 ,  fig. 

1 9 2 ;  1 9 7 4 ,  p. 2 2 9 .  

Conwentzia haqeni Banks, 1 9 0 6 ,  p. 82, pl. 6, figs. 

3 - 4 ;  Quayle, 1 9 1 2 ,  p .  5 0 6 ,  figs. 1 8 - 2 0 .  

Conwentzia niqrans Carpenter: Fleschner and Ricker, 

1 9 5 3 ,  pp. 4 5 8 - 4 6 1 .  

On August 2 ,  1 9 8 9  a male coniopterygid with extremely 

reduced hindwings was taken from a light trap sample in 

Wichita Falls, Texas. It is possible that this is a new 

species of Conwentzia. The male genitalia are the same as 

that figured by Meinander ( 1 9 7 2 )  for C, californica (Fig. 

14A-D) with the exception of the tips of the parameres, 

which are approximately three times longer than in 

Meinander's figures. If the species is C, californica, it 

has never been reported from Texas and is previously known 

from the western U. S. and Mexico. Torrance Co., New Mexico 

is the closest locality to Texas from which this species has 

been reported (Meinander, 1 9 7 4 ) .  This species should be 

considered extremely rare for our area. 

Specimen examined: 1 male 

State and county records: TEXAS - Wichita 

Other Coniowtervsidae of Hvwothetical Occurrence 

Current coniopterygid taxonomy has greatly expanded 



from McClendonts 1906 report of a new species of Coniowtervx 

from Brownsville. At that time, it was the only species of 

coniopterygid reported from Texas. According to the 

literature, there are an additional 10 species of 

coniopterygids that have been previously recorded from 

Texas, but were not collected during this study. Species 

of Ale~r~DterV~ include: -wlaaris Meinander, 1972; 

arceuthobii Meinander, 1975; maculipennis Meinander, 1972; 

and meqacornis Johnson, 1980 (Meinander, 1972; Johnson, 

1980b). Species of Coniowtervx include: (Xeroconiowtervx) 

diversicornis Meinander, 1972; (mnio~tervx) fitchi Banks, 

1895; (C.) westwoodi (Fitch), 1856; and (C,) californica 

Meinander, 1974 (Meinander, 1972, 1981). Many other species 

recorded from surrounding states, could occur in 

north-central Texas. More extensive coniopterygid 

collecting will probably result in more species being 

recorded from this area. 

Family Mantispidae 

These insects closely resemble praying mantids 

(Mantodea: Mantidae) in general appearance and actions. 

This has earned them the common name of mantisflies or 

mantispids. The larvae of all of the mantisflies are 

parasitic. Most United States taxa are parasitic [actually 

predaceous concerning association with spider eggs (Redborg 

and MacLeod, 1983)l on various species of spiders. The 



larval mantispid will seek out a spider egg sac and 

penetrate it, or it will board a female spider and remain 

there until the spider spins an egg sac and lays its eggs. 

Usually, the larvae will ride on the pedicel of the spider 

(retreating inside the book lungs during ecdysis) until the 

spider begins depositing its eggs. It then enters the egg 

sac and feeds on the eggs, pupates, and eventually emerges. 

The mantispid larvae will often maintain itself by feeding 

on the spider's hemolymph until egg deposition takes place. 

This, obviously, is true parasitism (Redborg and MacLeod, 

1983). Some species of mantispid larvae do not board the 

female spider, but locate an intact egg sac and penetrate 

it. Other mantispids are parasitic on other insects. 

Adult mantisflies are predaceous. The author observed 

several mantispids, under hanging ultraviolet t'bugw lights 

at night, feeding on insects that had encountered the 

electric current around the light and fallen to the ground. 

A few were observed at porch lights waiting for insects that 

were attracted to the light. One such specimen, a male 

Mantis~a interru~ta Say, 1825, was captured and observed. 

It was fed flies and mosquitoes, to which it seemed partial. 

Prey was first seized by the stout, raptorial forelegs of 

the mantispid and the wings immediately chewed off at their 

bases. The head was always the first part of the prey to be 

consumed. This was also noted by Throne (1972). The 

specimen lived a little over two months in captivity. 

Many specimens that were captured, or ones already 



preserved, were noticed to be missing a foreleg. Loss of a 

foreleg seems to be a common occurrence in nature. However, 

this does not seem to hamper the ability to capture prey. 

No consistency was seen in which foreleg was lost. 

Literature on mantispid classification in the United 

States has been limited. Rehn (1939) published a study of 

North American mantispids but concentrated on the subfamily 

Platymantispinae, a minor part of the U.S. mantispid fauna. 

The Platymantispinae have recently been divided into the 

Symphrasinae, Drepanicinae, and Calomantispinae by Lambkin 

(1986a, 1986b) in his study of the family in Australia. The 

only other subfamily of the Mantispidae, Mantispinae, 

contains the majority of the United States mantispid fauna, 

easily identified by their single terminal claw on the 

anterior tarsi. Penny (1982) released a generic review of 

the New World Mantispidae, but did not deal with species 

identification. A specialist on the Mantispidae, Kevin 

Hoffman of Clemson University, was contacted, since the 

current literature available proved to be inadequate for 

specific identification of U.S. mantispids. Thanks to the 

gracious assistance of Mr. Hoffman, I was able to identify 

the mantispids. Hoffman plans to publish a list of 

synonymies of the United States mantispids in the near 

future (pers. comm., 1989). Synonymies of species for this 

family are therefore omitted. This study produced 4 species 

in 2 genera of Mantispidae (Table 4). 

For more information on the Mantispidae see Hungerford 



(1936), Rehn (1939), Penny (1982), and Lambkin (1986a, 

1986b). Keys for the Mantispidae partially adapted from 

Hoffman (pers. comm., 1989). 

Keys to the North-central Texas Genera 

and Svecies of Mantisvidae 

1. Anterior halves of wings distinctly darkened . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  1.Climaciella 

1'. Anterior halves of wings not darkened, wings mostly 

hyaline. . . . . . . . . . . . . . . . . . . .  .II. Mantisva 

I. Climaciella Enderlein, 1910 

1. Body brown, or brown with distinctive yellow banding or 

markings which give it a wasp-like appearance; usually wasp 

. . . . . .  mimicking; anterior halves of all wings fuscous 

. . . . . . . . . . . . . . . . . . . . . . . . .  14.brunnea 

11. Mantisva Illiger, 1798 

1. Dorsal part of prothorax covered with distinct, stout 

bristles along entire length in lateral view (Hoffman, per. 

comm., 1989); body dark brown with light yellow markings; 

wing veins dark brown; a very small species . .15. pulchella 



1'. Dorsal part of prothorax with few long bristles, mostly 

glabrous in lateral view; body and wing veins yellowish to 

brown; size highly variable . . . . . . . . . . . . . . .  . 2  

2 ( 1 ) .  A fuscous spot present at the apex of each wing and 

surrounding the second radial cross-vein of each wing (these 

. . . .  markings may be quite faint in preserved specimens) 

. . . . . . . . . . . . . . . . . . . . . . .  16. interruota 

2'. No fuscous spots present in wings, the wings being 

completely hyaline . . . . . . . . . . . . . . . .  .17. savi 

Accounts of Species of North-central Texas Mantisvidae 

14. Climaciella brunnea (Say, 1824) 

This species is easily recognized by the darkened 

anterior halves of the wings and its wasp-like appearance, 

although body color patterns vary. Most of the specimens 

were collected from some type of vegetation, such as weeping 

willow trees, broomweed, and grasses, or were taken out of 

the air. They were captured from late February to late 

October, 1956-1987 (Table 4). 

Specimens examined: 11 - 6 males, 5 females 

County records: Clay, Dallas, Denton, Wichita 

Additional records: TEXAS - Brazos; OKLAHOMA - 
Marshall 



15. Mantiswa sulchella (Banks, 1912) 

This is a very small mantispid with dark wing venation. 

It appears to be rare in our area, but its scarcity could be 

due to it being small and inconspicuous. One specimen 

examined was collected on November 1, 1975 from the ground 

in Wichita Co. and two specimens from Kerr Co., collected on 

October 8, 1983 from vwoods" and "lightsw, were also 

examined. All three specimens are males. 

Specimens examined: 3 males 

County record: Wichita 

Additional record: TEXAS - Kerr 

16. Mantispa interru~ta Say, 1825 

M, interrusta and M. savi, the following species, seem 

to be the most common mantispids in our area (Table 4). The 

fuscous markings on the wings are sometimes faint. This 

species exhibits considerable size variation, which is due 

to the variable sizes of spider egg sacs (Hoffman, pers. 

comm., 1989). M, interruwta is very similar, in general 

appearance, to M. safi Banks, 1897. Numerous specimens were 

collected from late May to late October, 1969-1989 (Table 4) 

from vegetation (peach trees, flowers, and grasses), around 

lights at night, and from the air using a Johnson-Taylor 

suction trap. McClendon (1906) reported this species from 

Victoria, Brownsville, San Antonio, and Austin, Texas. 

Specimens examined: 25 - 14 males, 11 females 
County records: Archer, Clay, Hardeman, 



Palo Pinto, Wichita 

Additional record: TEXAS - Kerr 

17. Mantis~a Banks, 1897 

Like M. interruvta, M. safi is common in our area 

(Table 4). The two species are separated by the absence of 

fuscous wing markings in M, d. The size of this species 

is also subject to much variation. This species was 

collected from early June to late October, 1951-1988 (Table 

4) from grasses, flowers, and trees (especially cottonwood), 

at lights, in houses, and from PhidiDDus texanus Banks, 1906 

egg sacs. 

Specimens examined: 25 - 14 males, 11 females 
County records: Archer, Clay, Denton, Jack, 

Montague, Wichita 

Additional records: TEXAS - Brown, Kerr; OKLAHOMA - 
Cotton, Marshall 

Other Mantis~idae of Hypothetical Occurrence 

There are two additional species in the subfamily 

Mantispinae, whose members are characterized by having a 

single claw on the anterior tarsi, which may occur in our 

area. 

Mantisoq viridis Walker, 1853 is easily recognized by 

the green (sometimes yellowish) coloration of the body and 

wing veins. It was reported from Texas by Banks (1907). 



Mantis~a scabrosq (Banks), 1912 is considered rather 

rare and is known from western Texas. It is characterized 

by having amber wing membranes with a brown spot around the 

second radial vein (Hoffman, pers. comm., 1989). 

Two species belonging to the subfamilies, Symphrasinae 

and Calomantispinae, both having two claws and an arolium on 

each of the anterior tarsi, are less likely to be found in 

our area. 

Pleqa dactvlota Rehn, 1939, of the Symphrasinae, can be 

recognized by the prolongation of the anterior tibia into a 

digitiform process and the anterior tarsi having four 

segments. 

Nolima kantsi Rehn, 1939, of the Calomantispinae, does 

not have a digitiform process of the anterior tibia and has 

five-segmented anterior tarsi. Both of these species have 

been taken from mountains in West Texas (Rehn, 1939). 

Family Myrmeleontidae 

Members of this family are commonly known as antlions 

and the larvae are often referred to as doodlebugs. This is 

the largest family of Neuroptera and contains 89 North 

American species (Borror et al., 1989). These insects 

closely resemble damselflies in their narrowly elongate 

abdomens and wings. The antlions are easily separated by 

the presence of short, clubbed antennae and denser wing 

venation. This study produced 12 species in four genera of 



Myrmeleontidae (Table 5). 

Antlions are found on various types of vegetation, rock 

surfaces, and buildings. The adults are attracted to lights 

and the larvae are found on the ground in sandy or powdery 

soil areas. Adults are poor fliers due to their 

exceptionally long abdomens, some almost twice the length of 

the wings. Adults usually feed at night on a variety of 

small insects. The larvae of many species dig pits in the 

sand or loose soil. They wait in the bottom with their body 

covered and mandibles open to capture unsuspecting prey, 

such as ants, which slide down the edge of the pit. Body 

fluids are removed from the prey and the larvae flips the 

dry carcass out of the pit with its flexible neck. 

Pit construction is also accomplished by using the 

flexible neck. As the larvae backs its body down under the 

sand, it tosses its head from side to side and upwards 

propelling sand out to form a depression. Eventually, as 

the larvae gets deeper into the sand, a pit is formed. 

Species that do not construct pits either wait on the ground 

surface and chase their prey, or they lie just beneath the 

sand surface waiting to ambush their prey. 

A wide variety of systematic characters are used for 

the identification of myrmeleontid adults. Determination is 

accomplished by using wing venation and coloration; 

structures and colorations of the head, thorax, abdomen, and 

legs; and the genitalia. This variety of characters makes 

identifications possible for damaged specimens, even those 



with the genitalia damaged or missing. In pinned specimens, 

the long, slender abdomens are very delicate and are often 

broken off and lost. These specimens are usually still 

identifiable. This is usually not possible with many other 

families of Neuroptera. 

For more information on the Myrmeleontidae see Adams 

(1956), as well as key sources. Keys for the Myrmeleontidae 

are adapted from Stange (1970) and Banks (1927). 

to the North-central Texas Subfamilies. Tribes, 

Genera, and Svecies of Mvrmeleontids 

1. A long, ventral sense hair is present at the base of 

hind femora; tibial spurs strongly arched (Fig. 15A). 

Acanthaclisinae; tarsal claws strongly bent 

(Acanthaclisini); forewings with two series of costal cells 

for most of their length; apical field widened beyond the 

stigma; last segment of labial palpi elongate and 

pedicellate (Fig. 15B); hindwings lacking a Banksian line 

(see Fig. 19J) . . . . . . . . . . . . . . . . . . .I. Vella 

1'. No ventral sense hair at base of hind femora; tibial 

spurs straight or nearly straight (Figs. 15C&E, 18C, 19M). . 



2 ( 1 )  Origin of the forewing radial sector usually beyond 

cubital fork; hindwing with four or more presectorial 

cross-veins. Myrmeleontinae; tibial spurs usually straight 

and rarely longer than the first tarsal segment; sense hair 

at bases of femora I and I1 never as long as the femur (Fig. 

. . . . . . . . . . . .  18C), (Myrmeleontini) .II. Mvrmeleon 

2'. Origin of the forewing radial sector usually before 

cubital fork; hindwing usually with two or fewer 

presectorial cross-veins (Figs. 16, 17, 19G-J). 

. . . . . . . . . . . . . . . . . . . .  Dendroleontinae. . 3  

3 (2'). Second anal vein of forewing runs parallel to the 

anal vein for a short distance, then turns down sharply and 

unites with the third anal vein for a distance (Fig. 17B); 

pilula axillaris and postventral lobes absent in the males 

(Glenurini); femora thickened; each forewing with two 

parallel dark marks (which may be quite faint), and one 

series of costal cells . . . . . . . . . . .  111. Psammoleon 

3 ' .  Second anal vein of forewing forms a fairly even curve 

and is either connected to the third anal vein by a short 

cross-vein or joined to it for a short distance (Fig. 17A); 

pilula axillaris (Fig. 16A) and postventral lobes of 

ectoprocts (Fig. 18D) often present in males; tibial spurs 

much shorter than forecoxa (Fig. lac), (Brachynemurini); CuA 

of hindwing runs along posterior branch of MP2; posterior 



gonapophysis of female cylindrical (Figs. 18E&F, 19K&L) . . 
. . . . . . . . . . . . . . . . . . . . .  .IV. Brachvnemurus 

I. Vella Navas, 1913  

1. Pronotum with median stripe and lateral margins dark, 

pale between; mesoscutellum pale with dark median stripe; 

wings sometimes with scattered dark markings . .  . 18 .  texana 

11. Mvrmeleon Linnaeus, 1767 

1. Wing veins spotted; pronotum more dark than pale; 

clypeus with two black spots; face dark brown to black; legs 

dark and usually with elongate light markings; tarsi mostly 

dark . . . . . . . . . . . . . . . . . . . . .  .19 .  crudelis 

1'. Wing veins yellowish and unmarked; pronotum mostly pale 

yellow with a dark median stripe; face reddish-brown; bases 

of wings yellow; legs and tarsi reddish, mostly unmarked . . 
. . . . . . . . . . . . . . . . . . . . . . . .  .zo.texanus 

111. Psammoleon Banks, 1899 

1. Tarsi glossy black; tibia and femora mostly glossy black 

with distinctive white hairs and bristles; tibia1 spurs 

elongate and little curved, hind spurs usually not quite 

reaching the joint between tarsi I1 and I11 (Fig. 15C); 



scars on vertex of head black; wings often with very dark 

venation, parallel dark marks of forewings almost parallel 

to wing lengthwise . . . . . . . . . . . . . .  .21. connexus 

1'. Tarsi pale, except for the last two tarsal joints and 

the tip of the last tarsal segment which are black; tibia 

and femora pale with black spots, front femora with a dark 

patch dorso-posteriorly; tibia1 spurs curved, hind spurs 

longer than the first two tarsal segments combined (Fig. 

15E); scars on vertex of head yellow; parallel dark marks of 

forewings directed toward anterior margin of wings . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  22.autti~es 

IV. Brachvnemurus Hagen, 1888 

1. Forefemur with a comb of long, curved, white bristles on 

the dorsal surface (Fig. 18C); ocular rim dorsally with one 

to three white, curved setae which project over the eye; 

pronotum with a broad, pale area through the middle, dark 

brown laterally; a very small species . . . . .  23. dorsalis 

1'. Forefemur without comb of knobbed bristles; ocular rim 

without setae (Fig. 18B); coloration of pronotum variable; 

sizelarger . . . . . . . . . . . . . . . . . . . . . . . .  2 

2 ( 1 )  Posterior area of hindwing broad, about twice as 

wide before medial fork as corresponding region of forewing; 



usually from 4-6 cross-veins between CuA and posterior 

. . . . .  margin of hindwing (Fig. 17D). lonsipalpis group 4 

2'. Posterior area of hindwing less than twice as wide 

before medial fork as corresponding region of forewing; 

usually more than six cross-veins between CuA and posterior 

margin of hindwing; CuA runs along posterior fork of MP2 for 

a long distance (Fig. 17C); abdomen of male usually longer 

than wings, postventral lobe at least twice as long as wide; 

forewing costal area narrower than presectorial area 

. . .  proximal to origin of radial sector. nebulosus group 3 

3 (2'). Tibial spurs of hindleg shorter than basitarsus 

(Fig. 19M); subcostal area with several large spots (Fig. 

19G); a wide, dark band medially on the pronotum (Fig. 19A). 

.24. irreqularis . . . . . . . . . . . . . . . . . . . . . .  

3 ' .  Tibial spurs of hindleg longer than basitarsus; 

subcosta, radius, and CuA of forewing with small spots and 

MP1+2 clear (Fig. 19H); pronotum marked with two thin, dark 

stripes, and head with two dark spots on vertex (Fig. 19B) 

.25. abdominalis . . . . . . . . . . . . . . . . . . . . . .  

4 (2). Labrum black; stigmas yellow; digging setae on 

ectaprocts of female short and flattened, about half the 

length of the posterior gonapophysis which is equal to or 

. . .  longer than three times its greatest width (Fig. 19L) 



. . . . . . . . . . . . . . . . . . . . . .  . 2 6 .  niqrilabris 

4 ' .  Labrum mostly pale; stigmas not yellow; digging setae 

on ectoprocts of female variable . . . . . . . . . . . . .  5 

5 ( 4 ' ) .  Body reddish-brown; stigmas reddish-pink with wing 

venation as in Fig. 191; abdomen distinctly banded with 

broad bands; vertex of head with reddish scars and interscar 

areas dark (Fig. 19D); postventral lobes of ectoprocts of 

males extremely long, over 2.5 times longer than the eighth 

abdominal segment; pilula axillaris present in males; female 

with digging setae and posterior gonapophysis as in B. 

. . . . . . . . . . . . .  nisrilabris (Fig. 19L) 27. sackeni 

5 ' .  Body and stigmas not reddish; abdomen without distinct 

broad bands; vertex of head with dark scars; pilula 

axillaris absent; digging setae on ectoprocts of female 

equal to or longer than posterior gonapophysis which is 

shorter than three times its greatest width (Fig. 19K) . . 6 

6 (5'). Abdomen mostly dark with submedian pale stripe; 

male with postventral lobe of ectoproct about 1.5 times 

longer than eighth abdominal segment; a fairly large 

. . . . . . . . . . . . . . . . . .  species. .28. carrizonus 

6% Dorsal half of abdomen mostly pale, usually with a 

fine, dark line medially; male with postventral lobe of 



ectoproct short, only about twice as long as wide; a fairly 

small species.. . . . . . . . . . . . . . . . 29. minusculus 

Accounts of Species of North-central Texas Mvrmeleontidae 

18. Vella texana (Hagen) 

Acanthaclisis texana Hagen, 1887, p. 147; McClendon, 

1906, p. 171. 

Vella texana: Banks, 1927, p. 84. --- 

These are extremely large antlions, by far the largest 

in our area. Only one specimen, a female collected on 

September 1, 1965 in Denton Co., was examined. No 

collection data was available for the habitat. The wings of 

this specimen are heavily spotted. This species is no doubt 

extremely rare in the area. McClendon (1906) first reported 

it (as Acanthaclisis texana) from ttTexasfl. Banks (1927) 

reported the species from Carrizo Springs, Texas. 

Specimen examined: 1 female 

County record: Denton 

19. Mvrmeleon crudelis Walker 

Mvrmeleon crudelis Walker, 1853, p. 388; Banks, 1927, 

p. 77; Froeschner, 1947, p. 128. 

The wings of this species virtually lack any markings 

besides the veins being dotted. It is very similar to M. 



immaculatus DeGeer, 1773 but is much smaller, has an 

unforked third anal vein, and does not have the radial 

cross-veins reduced in number to produce unusually long 

radial cells. It seems to be very common in our area (Table 

5). Specimens were taken from around lights at night, in 

light traps, from vegetation, and resting on wires. The 

specimens on wires would align their bodies along the wire 

so that their dark body was parallel with the dark wire. 

This served as an excellent means of camouflage, as they 

were quite difficult to see. Camouflaging by this method 

was also extensively noted in the ascalaphids. This species 

was collected from mid-May to mid-October, 1955-1989 (Table 

5) and was previously known from Brazos Co., Laredo, San 

Antonio, and Brownsville, Texas (Banks, 1927). 

Specimens examined: 28 - 11 males, 16 females, 
1 sex? 

County records: Archer, Clay, Denton, Wichita 

Additional record: TEXAS - Jefferson 

20. Mvrmeleon texanus Banks 

Mvrmeleon texanum Banks, 1900, p. 596. 

Myrmeleon texanus: Banks, 1927, p. 76; McClendon, 

1906, p. 172. 

Only a single specimen of this species was examined. 

It came from a county of Oklahoma immediately adjacent to 

our area and undoubtedly occurs here. It was taken out of 



the air on October 26, 1974 in Cotton Co., Oklahoma. A 

reddish body with pale yellow markings and the wing venation 

readily separate it from M, crudelis. This species was 

previously known from Galveston, Austin, and Columbus, Texas 

(Banks, 1927; McClendon, 1906) . 
Specimen examined: 1 sex? 

Additional record: OKLAHOMA - Cotton 

21. Psammoleon connexus (Banks) 

Puren connexus Banks, 1920, p. 329. 

Psammoleon connexus (Banks), 1927, p. 64. - 

Black tarsi and vertex scars, nearly straight tibia1 

spurs (Fig. 15C), and more heavily marked wings will easily 

separate this from our other species of Psammoleon. The 

male genitalia are shown in Figure 15D. It does not seem to 

be near as abundant as P. auttipes Banks, 1906. All 

specimens were collected from late June to mid-July, 

1969-1989 (Table 5). Banks (1927) recorded it from Austin, 

Texas. 

Specimens examined: 4 males 

County records: Archer, Wichita, Young 

22. Psammoleon qutti~es Banks 

Psammoleon quttipes Banks, 1906, p. 99; 1927, p. 63; 

Smith, 1934, pp. 136, 138; Froeschner, 1947, p. 128. 



This species seems to be fairly common in our area 

(Table 5). Its large wings have the tips pointed as do P, 

connexus. The pale tarsi with black spots, pale vertex 

scars, and male genitalia (Fig. 15F) of P, suttipes readily 

separate it from P. connexus. Numerous specimens were taken 

at lights, in light traps, around swimming pools, in grass 

by lakes, and in a Johnson-Taylor suction trap by a pond. 

This species seems to have an affinity for water. It was 

taken from early June to early October, 1955-1988 (Table 5). 

Banks (1927) records it from Travis Co., San Antonio, 

Dallas, and Brownsville, Texas. Psammoleon inqeniosus 

Walker, 1861 was reported by McClendon (1906) from Blanco 

Co., Austin, Columbus, Brownsville, and Alice, Texas, but 

these specimens, in all likelihood, were either P. suttipes 

or P. connexus. 

Specimens examined: 22 - 12 males, 10 females 
County records: Archer, Clay, Dallas, Denton, 

Wichita 

23. Brachynemurus dorsalis Banks 

Brachvnemurus dorsalis Banks, 1903, p. 240; 

McClendon, 1906, p. 172. 

Brachynemurus curriei McClendon, 1906b, Ent. News 

7:93; 1906a, p. 172. 

Austroleon dorsalis: Banks, 1927, p. 54, pl. 1 (fig. 

22), pl. 4 (fig. 83). 

Netroneurus W m a e u s  Esben-Peterson, 1933, p. 111, 



fig. 3. 

Brachvnemurus dorsalis: Stange, 1970, p. 66, figs. 31, 

64, 67, 193, map 3. 

In June of 1989, one male specimen of this species was 

retrieved from a mass of insects which had accumulated in a 

swimming pool skimmer. This species is considerably smaller 

than other species of antlions in our area, except for B, 

minusculus Banks, 1899 which is comparable in size. The 

comb of white knobbed bristles on the forefemur (Fig. 18C) 

easily distinguishes B, dorsalis from all other antlions 

here. This species was previously reported from our area 

(Dallas, Texas) and various other areas of Texas such as 

Laredo, Mercedes, Brownsville, Sabinal, and Hondo by Banks 

(1927) . McClendon (1906) reported it from Laredo, and as 

B. curriei McClendon, 1906 from Brownsville, Texas. -- 
Netroneurus Dvmaeus Esben-Peterson, 1933 was described from 

a holotype male out of Dallas, Texas according to Stange 

(1970). He reported B, dorsalis from Bentsen State Park, 

Brownsville, cisco, College station, Eagle Pass, Edinburg, 

Goliad, Harlingen, Laredo, Mercedes, New Braunfels, Sabinal, 

San Antonio, Stockdale, and Victoria, Texas as well as 

various areas in Mexico. The male specimen collected from 

Wichita Co. extends the range northward by approximately 120 

miles. 

Specimens examined: 1 male 

County record: Wichita 



24.  Brachvnemurus irreqularis Currie 

Brachvnemurus irresularis Currie, 1 9 0 6 ,  p. 186 ;  

McClendon, 1 9 0 6 ,  p. 1 7 2 .  

Masteqa texanus Navas, 1 9 1 4 ,  p. 1 3 ,  fig. 1. 

Crvwtoleon texanus: Banks, 1 9 2 7 ,  p. 5. 

Hesweroleon irresularis: Banks, 1 9 2 7 ,  p. 36, pl. 1 

(fig. 4 ) ,  pl. 4 (fig. 9 4 ) ;  Smith, 1 9 3 4 ,  pp. 1 3 6 ,  1 3 8 ;  

Froeschner, 1 9 4 7 ,  p. 1 2 8 .  

Brachvnemurus irresularis: Stange, 1 9 7 0 ,  p. 7 8 ,  figs. 

7 1 ,  95, 200 ,  map 8.  

Stange ( 1 9 7 0 )  reported that this is the only 

myrmeleontid that is restricted to the Great Plains area of 

the United States. He listed it from Columbus, Somerset, 

and Waco, Texas and from several areas in Oklahoma. The 

original description by Currie was from a Columbus, Texas 

specimen (Banks, 1927 ;  Stange, 1 9 7 0 ;  McClendon, 1 9 0 6 ) .  It 

is easily identified by the single, wide, dark band on the 

pronotum (Fig. 19A)  and the tibia1 spurs of the hindleg 

being shorter than the first tarsal segment, which is 

elongated (Fig. 19M).  Only a single female specimen from 

our area was examined. It was collected on May 17,  1 9 7 0  in 

Denton Co., Texas. 

Specimen examined: 1 female 

County record: Denton 



25. Brachvnemurus abdominalis (Say) 

Mvrmeleon abdominalis Say, 1823, p. 163; Ed. Lec., 1: 

173. 

Mvrmeleon iniquus Walker, 1853, p. 330. 

Mvrmeleon salws Hagen, 1861, p. 227. 

Mvrmeleon iuvencus Hagen, 1861, p. 234. 

Macronemurus abdominalis: Hagen, 1866, p. 424. 

Brachvnemurus iuvencus: Hagen, 1888, pp. 57-59; 

Banks, 1907, p. 31. 

Brachvnemurus tenuis Banks, 1899, p. 204. 

Brachvnemurus abdominalis: Currie, 1903, p. 275; 

McClendon, 1906, p. 172. 

Brachvnemurus salws: Banks, 1907, p. 31. 

Hesweroleon abdominalis: Banks, 1913, p. 65; 1927, pp. 

38-39, pl. 1 (figs. 5, la), pl. 3 (figs. 53, 64); 

Smith, 1934, pp. 136, 139; Froeschner, 1947, pp. 125, 

128, fig. 3; Parfin, 1952, p. 425; Throne, 1972, p. 

123. 

HeS~eroleon   lac id us Navas, 1915, p. 51, fig. 1; 

Banks, 1927, p. 5. 

Hesweroleon tenuis: Banks, 1927, pp. 39-40, pl. 1 

(fig. 10). 

Hesweroleon iuvencus: Banks, 1938, pp. 413-414. 

Salws: Banks, 1938, pp. 413-414. 

Brachvnemurus abdominalis: Stange, 1970, pp. 76-77, 

figs. 73, 87, 201, map 7. 



This is by far the most common species of myrmeleontid 

in our area (Table 5). The body is straw yellow with brown 

markings and the wing veins are spotted in a characteristic 

manner (Fig. 19H). The males have the abdomen much longer 

than the wings, causing difficulty in flight. Specimens 

were taken from various types of field vegetation, lights at 

night, light traps, aerial nets, spider webs, and the 

Johnson-Taylor suction trap. They were collected from late 

March to mid-November, 1969-1988 (Table 5). This species is 

distributed all over the United States and was recorded from 

various parts of Texas by Stange (1970), Banks (1927), and 

McClendon (1906). 

Specimens examined: 50 - 17 males, 25 females, 
8 sex? 

County records: Archer, Clay, Denton, Wichita 

Additional record: TEXAS - Nueces 

26. Brachvnemurus niarilabris Hagen 

Brachvnemurus niarilabris Hagen, 1888, p. 72; Banks, 

1899, p. 205; Currie, 1903, p. 275. 

Hesperoleon niarilabris: Banks, 1913, p. 65; 1927, pp. 

27-28, pl. 1 (fig. 9), pl. 3 (fig. 52); Smith, 1934, 

pp. 135, 138; Parfin, 1952, p. 425; Markl, 1954, p. 

223, fig. 69; Stange, 1961, p. 676. 

Brachvnemurus niarilabris: Stange, 1970, pp. 136-137, 

figs. 37, 147, 162, map 24. 



An almost entirely black labrum and yellow stigmas 

easily distinguish this fairly large species. The pronotum 

exhibits four, dark, longitudinal lines with the outer two 

being only a little bit longer than half the length of the 

inner two (Fig. 19C). This species was not previously known 

from our area. Palo Duro State Park, near Amarillo, Texas, 

was the closest known record (Stange, 1970). Other records 

in Texas are known only from the Big Bend area. A single 

female specimen was collected near a pond on October 27, 

1974. 

Specimen examined: 1 female 

County record: Wichita 

27. Brachvnemurus sackeni Hagen 

Brachynemurus sackeni Hagen, 1888, p. 94; Banks, 

1895, p. 519; 1899, p. 205; currie, 1903, p. 276; 

McClendon, 1906, p. 172. 

Hesoeroleon sackeni: Banks, 1913, p. 65; 1927, pp. 

33-34, pl. 1 (fig. 12), pl. 3 (fig. 48); Smith, 1934, 

pp. 136, 138. 

Bollensa dinamensis Navas, 1932, p. 14, fig. 11. 

Hesoeroleon brevioilis Banks, 1938, p. 414; 1942, pp. 

135, 137. 

Brachvnemurus sackeni: Stange, 1970, pp. 144-145, 

figs. 143, 161, 215, map 28. 

Rusty-red overall body coloration and wing veins (Fig. 



19I), and a distinct broad-banded abdomen are identifying 

characteristics for this species. The type specimen is from 

this area, Dallas, Texas. Other specimens have been taken 

from various places across Texas and the western United 

States (Stange, 1970; Banks, 1927; McClendon, 1906). Of the 

two specimens collected, a female was taken from low brush 

in Hardeman Co. on May 14, 1987 and a male was taken neat 

Lake Kickapoo in Archer Co. on April 30, 1974. 

Specimens examined: 2 - 1 male, 1 female 
County records: Archer, Hardeman 

28. Brachvnemurus carrizonus Hagen 

Brachvnemurus carrizonus Hagen, 1888, p. 93; Currie, 

1903, p. 275; Banks, 1903, pp. 174-175, fig. 2; 

McClendon, 1906, p. 171. 

Hes~eroleon carrizonus: Banks, 1913, p. 64; 1927, pp. 

19-20, pl. 1 (fig. 20), pl. 3 (fig. 61); 1938, p. 

414, fig. 9; Smith, 1934, pp. 136, 140. 

Hesoeroleon doualasi Banks, 1927, pp. 20-21, pl. 1 

(fig. 16), pl. 3 (fig. 63) ; Smith, 1934, pp. 136, 140. 

Brachvnemurus carrizonus: Stange, 1970, pp. 117, 120, 

figs. 140, 150, 169, 225, map 18. 

This is a fairly large species, about as large as & 

nisrilabris, and has the abdomen mostly dark. The pronotum 

has four, dark, longitudinal lines, subequal in length (the 

outer lines sometimes are slightly shorter than the middle 



two) (Fig. 19E). The forewings have characteristic black 

sots along the subcosta, mediocubital area, and at the 

rhegma (Fig. 19J). This species was previously reported 

from various places in Texas by Stange (1970), Banks (1927), 

and McClendon (1906). A single female specimen was taken in 

Wichita Co. on April 8, 1963. 

Specimen examined: 1 female 

County record: Wichita 

29. Brachvnemurus minusculus Banks 

Brachvnemurus minusculus Banks, 1899, p. 203. 

Brachvnemurus texanus Banks, 1903, p. 175, figs. 5, 6; 

Currie, 1903, p. 278; McClendon, 1906, p. 172. 

Hesveroleon texanus (Banks), 1927, pp. 22-23, pl. 1 

(fig. 11), pl. 3 (fig. 98); Smith, 1934, pp. 135, 139; 

Adams, 1956, p. 92, figs. 42-43. 

Hesveroleon minusculus (Banks), 1927, p. 24, pl. 1 

(fig. 7), pl. 3 (figs. 54, 67); Smith, 1934, pp. 136, 

139; Adams, 1956, figs. 35, 38. 

Brachvnemurus minusculus: Stange, 1970, p. 130, figs. 

154, 164, map 27. 

This small species is pale dorsally. The pronotum has 

four dark longitudinal lines, the outer two being shorter. 

Often the outer lines are faded in the center and appear as 

four dark spots (Fig. 19F). Interantennal marks extend 

below the bases of the antennae as dark lines. This species 



was reported by Stange (1970) from Texas and Oklahoma, from 

Laredo, Texas as HesDeroleon texanus by Banks (1927), and 

from Amarillo and Laredo, Texas as B. texanus by McClendon 

(1906). One specimen was collected from Wichita Co. on 

August 1, 1969. The genitalia of this specimen is missing. 

Specimen examined: 1 sex? 

County record: Wichita 

Other Mvrmeleontidae of Hypothetical Occurrence 

There are numerous additional species of this family 

which may occur in the area. Stange (1970) reported 

Brachvnemurus nebulosus (Olivier), 1811, and & coauilletti 

Currie, 1898 from our area, B. blandus (Hagen), 1861, B, 

paDaqo Currie, 1899, B, pusillus Currie, 1899, B, nisrescens 

Stange, 1970, B, lonai~al~is Hagen, 1888, B, dissimilis 

Banks, 1903, B. marshi Stange, 1970, B. eiseni Banks, 1907, 

B. pallidus Banks, 1899, and & expansus Navas, 1913 from - 

other areas of Texas, and B, hubbardi Currie, 1898 and & 

schwarzi Currie, 1903 from Texas and Oklahoma. Banks (1927) 

reported Mvrmeleon inimaculatus DeGeer, 1773 from over most 

of the United States, listing Oklahoma but not Texas as a 

specific locality. He also reported Hesperoleon DaDaao 

(=B, pa~aso), H, hubbardi (=B, hubbardi), li, coauilletti 

(=& coauilletti), Scotoleon lonsipal~is (=B, lonqi~al~is), 

Mvrmeleon rusticus Hagen, 1861, and Paranthaclisis haseni 

(Banks), 1899 [I've seen a male of this species from Nueces 



Co. (Padre Island), Texas collected in June, 1988 by D. J 

Kocurko] from various areas in Texas. McClendon (1906) 

listed Brachynemurus lonqicaudus (Burmeister), 1839, B, 

hubbardi, p. texanus Banks, 1903 (=B, minusculus), B, 

curriei McClendon, 1906 (=& dorsalis Banks, 1903), 

Mvrmeleon immaculatus, M. rusticus, Acanthaclisis texana 

Hagen, 1887 (=Vella texana), and Dendroleon obsoletum (Say), 

1839 (Blanco Co.) all from Texas and & peresrinus (Hagen), 

1861 from Matamoras, Mexico. 

More extensive collecting, focused entirely on capture 

of myrmeleontids, will without a doubt produce many of these 

additional species. 

Family Ascalaphidae 

The insects belonging to this family are known as 

owlflies. The family, as a whole, is not extremely abundant 

in north-central Texas, but can occasionally be seen from 

May through September. Ululodes macleavanus (Guilding), 

1825 is the most commonly encountered species. 

Owlflies are easily recognized by their very long, 

clubbed antennae, extremely hairy bodies, and their strong 

resemblance to dragonflies. Some owlflies rest with their 

wings folded parallel to the body and some hold their wings 

out to the sides, as in the Odonata (Penny, 1981). 

Interesting habits regarding resting positions of owlflies 

are described under the U, macleavanus species account. The 



majority of owlflies captured were taken from resting 

places, such as wires or stems of plants during the day, or 

from lights at night. 

The larvae of the owlflies resemble myrmeleontid 

larvae, except larger. Unlike the antlions, none of the 

owlfly larvae dig pits for prey capture. Instead, they rest 

on the surface of sand, soil, plant litter, or living plants 

and under logs waiting to ambush and capture small insects 

for food. Many of these larvae camouflage themselves by 

attaching sand grains or debris to their backs. 

Taxonomy of the Ascalaphidae has long been in a state 

of confusion. Even after large works by Weele (1908), 

Shetlar (1977), and Penny (1981), the family remains plagued 

with taxonomic controversies. This study produced 3 species 

(including a suspected new species) in a single genus of 

Ascalaphidae (Table 6). For more information on the 

Ascalaphidae see Lago and Testa (1989), as well as 

previously mentioned works. Keys for the Ascalaphidae are 

adapted from Shetlar (1977) . 

Kevs to the North-central Texas Subfamilies, 

Genus, &@ S~ecies of Ascala~hidae 

1. Eyes entire, not divided by a transverse sulcus . . . . 
. . . . . . . . . . . . . . . . . . . . . . . Haplogleniinae 



1'. Eyes divided by a transverse sulcus. Ascalaphinae; both 

wings similar in shape; pterostigmas either all black or all 

yellowish or white (if hindwings have a wide notch in the 

basal portion, then all pterostigmas must be white); males 

with lobed ectoprocts which have long hair tufts . . . . . .  
1.Ululodes . . . . . . . . . . . . . . . . . . . . . . . . .  

I. Ululodes Currie, 1899 

1. Both pairs of wings with the pterostigmas dark brown or 

black; males sometimes with a circular brown clouding of the 

membrane of the hindwing just posterior to the pterostigmas; 

joints of antennae dark . . . . . . . . . .  .30. macleavanus 

1'. Both pairs of wings with the pterostigmas yellowish or 

. . . . . . . . . . . . . . . . . . . . . . . . . .  white .2 

2 (1). Pterostigmas usually yellowish; female hindwing not 

notched but usually marked with brown clouding which 

surrounds the pterostigma on the distal and posterior sides 

and extends posteriorly, bending in proximally and then back 

distally until it reaches the posterior margin, an 

additional brown cloud occurs proximally to this marking 

near the posterior margin; male hindwing notched on the 

posterior margin near the base, but with no brown clouding 

. . . . . . . . . . . . . . . .  present .31. guadrimaculatus 



2 ' .  Pterostigmas white; female hindwings not notched and no 

brown clouding is present in any wing . . . . . . 32. n, Z L  

Accounts of s~ecies of North-central Texas Ascala~hidae 

30. Ululodes macleavanus (Guilding) 

Ascalawhus =leavanus Guilding, 1825, p. 140; 1827, 

p. 510. 

Ascalawhus senex: Burmeister, 1839, p. 1001. 

Ulula microcewhala: Rambur, 1842, p. 359. -- 
Ascala~hus &rocewhalus: Walker, 1853, p. 437. 

Ascalawhus hvalinus: Hagen, 1861, p. 238. 

Ascala~hus avunculus: Hagen, 1861, p. 238. 

Ulula hvalina: McLachlan, 1871, p. 247; Banks, 1901, 

p. 172. 

Ulula macleavana: McLachlan, 1871, p. 247; Hagen, 

1873, p. 46. 

Ululodes hvalinus: Banks, 1900, p. 57. 

Ululodes hvalina: McClendon, 1906, p. 172, pl. 8, 

figs. 19-21. 

Ululodes macleavana m: Weele, 1908, p. 99-101; 

Navas, 1913, p. 73. 

Ululodes macleavana: Weele, 1908, p. 101-102; Navas, 

1913, p. 73. 

Ululodes macleavana haaeni: Weele, 1908, pp. 97-99, 

Navas, 1913, p. 73; Smith, 1934, p. 141, figs. 7, 9; 

Froeschner, 1947, p. 129. 



Ululodes mcleavana limbata: Navas, 1913, p. 73. 

Ululodes macleavanus: Shetlar, 1977, pp. 112-120, 240, 

map 41; Lago and Testa, 1989, pp. 14-15. 

This is the most commonly seen owlfly in north-central 

Texas (Table 6) and can easily be identified by the dark 

pterostigmas. Males will sometimes have a dark circular 

patch below the pterostigma of the hindwings. Tergites 

111-VI of the abdomen exhibit some very striking markings of 

irregular black patches surrounded by a wide gold border. 

Most specimens were taken from elongate, narrow structures 

such as wires, poles, or stems of plants. The owlfly 

characteristically aligns its body with the structure, 

projects the antennae straight forward, presses its wings 

against the substrate, and often holds the abdomen out at an 

angle, which makes it appear to be a small dead stem. The 

eyesight of this insect seems to be excellent. When a 

person approaches a resting owlfly, the insect will 

immediately move to the opposite side of the structure and 

hide itself the majority of the time. It will continue to 

move around the structure to hide itself as the observer 

attempts to look at it from another side. This game of 

"hide and seek" was also noted in the Mvrmeleon of the 

Myrmeleontidae. 

Several specimens were collected from late May to early 

October, 1969-1989 (Table 6). Habitats include fences, 

wires, vegetation, swimming pool, and places where they are 



attracted to lights at night, such as garages or porches. 

This species was reported by Shetlar (1977) from 

numerous places in both Texas and Oklahoma and is widely 

distributed in both states. He specifically listed records 

of specimens from Archer, Baylor, Dallas, Eastland, 

Henderson, Tarrant, Taylor, and Wilbarger Counties of 

north-central Texas. 

Specimens examined: 23 - 13 males, 10 females 
County records: Archer, Wichita, Young 

Additional records: TEXAS - Motley, Nueces; 
OKLAHOMA - Tillman 

31. Ululodes auadrimaculatus (Say) 

Ascalauhus auadrimaculatus Say, 1824, p. 305; 1859, p. 

204. 

Ascalaphus quadripunctatus: Burmeister, 1839, p. 1001; 

Hagen, 1861, p. 204. 

Suhualacsa auadri~unctatus: Lefebvre, 1842, p. 6. 

Ulula senax: Rambur, 1842, p. 357. -- 
Ascalaphus surinamensis: Walker, 1853, p. 436. 

Ascalaphus macleavanus: Walker, 1853, p. 439. 

Ascalaphus hvalinus: Hagen, 1861, p. 238. 

uuadripunctatus: McLachlan, 1871, p. 246. 

Ululodes auadripunctatus: Banks, 1899, p. 57; 1904, p. 

210. 

Colobopterus excisus Hagen, 1887, p. 193; Weele, 1908, 

pp. 123-124; Navas, 1913, p. 78; Smith, 1934, p. 141; 



Froeschner, 1947, pp. 125, 129, fig. 6; Throne, 1972, 

p. 121, fig. 5. 

Ululodes hvalinus: McClendon, 1902, p. 241. 

Ululodes auadrimaculata: Weele, 1908, pp. 109-110; 

Navas, 1913, p. 75; Beatty and Runner, 1970, pp. 

153-155; Froeschner, 1947, p. 129; Throne, 1972, pp. 

121-122, fig. 6. 

Ululodes guadrimaculata albifrons: Weele, 1908, p. -- 
111; Navas, 1913, p. 75. (not Ulula albifrons Banks, 

1901, p. 172.) 

Ululodes auadrimaculata floridana: Weele, 1908, p. 

111; Navas, 1913, p. 75. (not Ululodes floridana 

Banks, 1906, p. 99.) 

Ululodes auadrimaculatus: Shetlar, 1977, pp. 121-127, 

242, map 42; Lago and Testa, 1989, pp. 14, 16-17. 

Unfortunately, a female without collection data from 

the Midwestern State University insect collection, and a 

female from Archer Co., Texas, collected in September, 1988, 

were the only specimens examined from our area. The 

specimens are in perfect condition and have the four 

distinct brown markings of the hindwings. This is a larger 

species than macleavanus. For many years, the male of 

this species was identified as Colobo~terus excisus Hagen, 

1887, based on the basal notch in the hindwing. The males 

of both C. excisus and U, quadrimaculatus have the excised 

hindwings, but differ in their genitalia. No male specimens 



of U, auadrimaculatus were examined. Shetlar (1977) listed 

specimens from Brazos, Montgomery, Nacogdoches, and Sabine 

Counties of Texas and from Cleveland, Payne, and Pawnee 

Counties of Oklahoma. The Archer Co., Texas record extends 

the range of this species westward in the United States. 

Specimens examined: 2 females 

County record: Archer 

32. Ululodes n. 

Three female specimens were examined and are possibly 

forms of U, auadrimaculatus, but they are reported here as 

an undescribed species because of colorational differences. 

These differences include: no dark clouding in wings, 

completely white pterostigmas, very distinct black markings 

with gold borders on tergites 111-V, and thorax with very 

dense white and gray hairs. Of the two specimens collected 

from our area, one specimen had no collection data, and the 

other was found lying on the ground by the author on May 30, 

1989 in Archer County. 

Specimens examined: 3 females 

County record: Archer 

Additional record: TEXAS - Harrison 

Other Ascala~hidae of HvRothetiCal Occurrence 

One additional species, quite rare, which has been 

previously reported from north-central Texas, is Neuro~tvnx 



avvendiculatus (Fabricius), 1793. It belongs to the 

Haplogleniinae, due to its entire eyes. This very large 

owlfly has petiolate wings with a distinct thumblike 

projection at the posterior margin of the base of the 

forewings. McClendon (1906) reported N, iuvenilis 

(McLachlan), 1871, a junior synonym of N, awvendiculatus 

according to Shetlar (1977), from Dallas and Austin, Texas 

Shetlar (1977) reported it from various counties in Texas 

and Oklahoma. 

Family Hemerobiidae 

The adults of this family are usually called brown 

lacewings. In general appearance they are very similar to 

the green lacewings (Chrysopidae). They differ by being 

much smaller in size, brown in color, and having their 

costal cross-veins forked before the anterior margin of the 

forewings (Fig. 23A). Their eggs are laid directly onto a 

substrate such as plants, instead of being deposited on the 

ends of slender stalks as in the chrysopids. The larvae are 

predaceous and are often known as aphid wolves because of 

their voracious appetite for aphids, although other small 

insects are eaten. Debris, for camouflage, is carried on 

the backs of the larvae of some species. Both larvae and 

adult are predaceous and are considered beneficial insects. 

Many species have been considered or used for biological 

control, especially for aphids. Species of Hemerobius have 



been used more than any other genus of Hemerobiidae for this 

purpose. The majority of hemerobiids are associated with 

some kind, or kinds, of trees and are employed for 

biological control of some tree pests. 

While capturing hemerobiids, I noticed that usually, 

when disturbed, they would immediately drop from their 

position and feign death. This behavior was also noted by 

Carpenter (1940) and Froeschner (1947). 

Hemerobiidae is the third largest family of the 

Neuroptera in North America with 58 species (Borror et al., 

1989). Some authorities have placed the Svm~herobius in a 

separate family, Sympherobiidae, along with the extremely 

rare Psectra. The current general consensus is to treat 

these two genera under the Hemerobiidae. The Micromus were 

at one time subdivided into many genera (Eumicromus, 

Stenomicromus, Pseudomicromus, and 

Paramicromus=Ameromicromus), but Carpenter (1940) 

synonymized all of them under Micromus. Nakahara (1960) had 

since tried to reinstate these genera, based on characters 

of the male genitalia, but few authors have accepted this 

division. 

Besides using wing venation and body coloration 

characters, species can be identified by using characters of 

the male genitalia. Many parts of the male genitalia 

articulate freely, so the position of a particular 

specimen's genitalia may not necessarily correspond with a 

drawing of genitalia being compared. Carpenter (1940) used 



the term anal plates for genital structures which are 

usually termed ectoprocts by most other authorities. These 

terms are herein considered equivalent. 

Brown lacewings are typically more common in the 

northern United States, but north-central Texas produced 10 

species of three genera (Table 7). It was noted that in 

excess of 50% more females than males of the two species of 

Micromus were captured, whereas, most of the species of 

m~herobius produced an excess of 50% more males than 

females. Males and females of Hemerobius were fairly even 

in number. 

For more information on the Hemerobiidae see Gurney 

(1948), Nakahara (1965), Agnew et al. (1981), Kevan and 

Klimaszewski (1986, 1987), as well as key sources. Keys for 

the Hemerobiidae adapted from Carpenter (1940), Froeschner 

(1947), and Oswald (1988). 

Keys to the North-central Texas Genera 

and Species of Hemerobiidae 

1. Forewings without a recurrent humeral vein; costal area 

of forewing abruptly narrowed at base of wing (Figs. 20A&D) 

. . . . . . . . . . . . . . . . . . . . . . . . .  1.Micromus 

1,. Forewings with a recurrent humeral vein; costal area of 

forewing not abruptly narrowed at base (Figs. 21A&D, 22A, D, 

&G, 23A&B, 24A&D) . . . . . . . . . . . . . . . . . . . . .2 



2 ( 1 )  Forewings with no more than four outer gradate 

veins in each wing (Figs. 21A&D, 22A, D, &G); size smaller, 

3-6 mm in length . . . . . . . . . . . . .  .II. Svmaherobius 

2'. Forewings with five or more outer gradate veins in each 

wing, no cross-vein in forewing between MA and MP1+2 shortly 

after origin of MP1+2 (Figs. 23A&Br 24A&D); size larger, 6 

mm or more in length . . . . . . . . . . . .  111. Hernerobius 

I. Micromus Rambur, 1842 

1. Forewings with the inner gradate veins much more than 

their lengths apart; wing markings light brown; wings narrow 

(Fig. 20D); ectoprocts of male with single posterio-ventral 

processes which bend inward and cross, the processes being 

narrow in dorsal view and projecting ventrally in lateral 

view (Figs. 20E&F) . . . . . . . . . . . . .  .33. subanticus 

1'. Forewings with the inner gradate veins not more than 

their lengths apart, the gradate series being irregular due 

to the fourth inner gradate vein being distal to the third; 

wings broader (Fig. 20A); ectoprocts of male with single 

posterio-ventral processes which bend inward and cross, the 

processes being flattened and wider in dorsal view and 

sweeping upward in lateral view (Figs. 20B&C) . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . .  34.posticus 



11. Sympherobius Banks, 1904 

1. Cells of forewings filled with dark brown and margined 

with hyaline membrane (dark brown membrane often with a 

median hyaline stripe), wing veins dark brown, a radial 

cross-vein present between R1+2+3 and R4+5 before the origin 

of R2+3 (Fig. 22A); mesonotum with a yellowish "VN-shaped 

mark which opens anteriorly; ectoprocts of males with two 

elongate processes on each (Figs. 22B&C); basal 114 of 

antennae dark brown; a medium size, dark species. pictus 

group . . . . . . . . . . . . . . . . . . .  35. ~cidentalis 

1'. Cells of forewings not filled with dark brown; no 

yellowish "Vv- shaped marking on the mesonotum; ectoprocts 

of male with either one, three, or more elongate processes 

on each; size variable . . . . . . . . . . . . . . . . . .  2 

2 ( 1 )  Costal area of forewings narrow (Figs. 22D&G); 

ectoprocts of male with a single elongate process on each 

(Figs. 22E, F, H I  &I); basal 114 of antennae pale; generally 

smaller species. perparvus group . . . . . . . . . . . . .  3 

2'. Costal area of forewings broad (Figs. 21A&D); 

ectoprocts of male with three elongate processes on each 

(Figs. 21B, C, El &F); basal 114 of antennae dark brown; 

generally larger species for this genus. barberi group . . 4 



3 (2). Forewings very narrow and elongate with the inner 

gradate veins margined and widely separated; forewing 

coloration pale with distinct darker spots in the wing 

membrane and dark spots spaced around the apical and 

posterior margins of the wings (Fig. 22D); elongate process 

of male ectoproct bent in sharply and narrowed toward the 

tip, bent ventrally in lateral view (Figs. 22E&F); an 

extremely small species . . . . . . . . . . .  .36. ~ r ~ a r v u s  

3'. Forewings broader, with the two upper and two lower 

inner gradate veins close together; forewings darkened with 

very dark inner gradate veins (Fig. 22G); elongate process 

of male ectoproct bent in slightly at base, not abruptly 

narrowed toward tip (Figs. 22H&I); a small species . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  . 3 7 .  killinstoni 

4 (2'). Radial cross-vein present between R2+3 and R4+5 in 

forewing (Fig. 21A); ventrolateral process of the male 

ectoproct only slightly curved, not abruptly narrowed (Figs. 

21B&C) . . . . . . . . . . . . . . . . . . . .  .38. amiculus 

4'. Radial cross-vein absent in forewing (Fig. 21D); 

ventrol.atera1 process of the male ectoproct abruptly bent 

inward and narrowed toward the tip (Figs. 21E&F) . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  39.barberi 



111. Hemerobh Linnaeus, 1758 

1. Pale, median, longitudinal stripe of pronotum very 

narrow or absent; forewings narrowed and pointed, usually 

darkened somewhat; pterostigmas often reddish (Figs. 23A&B); 

ectoprocts of male with two processes each (the dorsal ones 

being larger) and bending inward in a smooth curve in dorsal 

view (Figs. 23C&D) . . . . . . . . . . . . . . .  .40. stiqma 

1'. Pale, median, longitudinal stripe of pronotum broad; 

forewings broader and lighter . . . . . . . . . . . . . .  .2 

2 ( 1 )  Distal half of posterior margin of forewing 

flattened, not rounded (Fig. 24A); ectoprocts of male with 

two processes each, the dorsal ones being larger and hooking 

sharply inward and forward, ventral processes project 

posteriorly in lateral view (Figs. 24B&C) . .  .41. pacificus 

2'. Distal half of posterior margin of forewing smoothly 

rounded (Fig. 24D); ectoprocts of male with two processes 

each, the dorsal ones being larger and, besides hooking 

inward sharply, possess an additional spine distally which 

make them appear forked, ventral processes project ventrally 

in lateral view (Figs. 24E&F) . . . . . . . .  .42. humulinus 



Accounts of S~ecies of North-central Texas ~emerobiidae 

33. Micromus subanticus (Walker) 

Hemerobius subanticus Walker, 1853, p. 282. 

Micromus anaustus Hagen, 1886, p. 287; Banks, 1905, p. 

50; McClendon, 1906, p. 171. 

Micromus nesoticus Navas, 1914, p. 16, fig. 3. 

Micromus subanticus: Banks, 1905, p. 46; Smith, 1934, 

pp. 125, 130; Carpenter, 1940, p. 250, fig. 53, pl. 2 

(fig. 22); Froeschner, 1947, p. 131; Parfin, 1952, p. 

423; Throne, 1971b, p. 82, fig. 5. 

Pseudomicromus subanticus: Nakahara, 1965, p. 211. 

This is the most abundant species of hemerobiid in our 

area. Population peaks occurred in April and September 

(Table 7). The majority of specimens were taken at lights 

or in light traps, but some were collected from vegetation 

or in a Johnson-Taylor suction trap. M, subanticus is 

easily recognized by the characters given in the key. 

Carpenter (1940) reported this species as common in most 

areas of the United States except the northwest region. 

Numerous specimens of M. subanticus were reported from 

southeastern Texas by Agnew et al. (1981) and are probably 

the most abundant hemerobiid in that area. M. subanticus 

was reported from Texas by McClendon (1906) as M, anaustus 

Hagen, 1886 and by Nakahara (1965) as Pseudomicromus 

subanticus from Brownsville, Texas. This species was taken 



in our area from early March to late November, 1966-1989 

(Table 7). 

Specimens examined: 81 - 23 males, 56 females, 
2 sex? 

County records: Archer, Dallas, Denton, 

Palo Pinto, Wichita 

34. Micromus posticus (Walker) 

Hemerobius posticus Walker, 1853, p. 283. 

Micromus insiuidus Hagen, 1861, p. 199; 1886, p. 285; 

McClendon, 1906, p. 171. 

Micromus sobrius Hagen, 1861, p. 199. 

Micromus uosticus: Banks, 1905, p. 45; McClendon, 

1906, p. 171; Smith, 1934, p. 130; Carpenter, 1940, p. 

248, fig. 51; Froeschner, 1947, p. 131; Parfin, 1952, 

p. 423; Throne, 1971b, p. 82, fig. 6. 

Ameromicromus posticus: Nakahara, 1965, p. 212. 

This species is not as common as other local species of 

this genus. It has two population peaks, March and 

September, which nearly coincide with peaks of M, subanticus 

(Table 7). All specimens were taken at lights or in light 

traps. The broader wings and closely arranged inner gradate 

veins of M, posticus (Fig. 20A) easily distinguish it from 

M. subanticus. Carpenter (1940) reported M, posticus as 

common in the eastern half of the United States and the most 

common species of this genus in the Nearctic region. A few 



specimens were reported by Agnew et al. (1981) from 

southeastern Texas. McClendon (1906) reported this species 

from Austin and Victoria, Texas and the synonymous & 

insi~idus Hagen, 1861 from Columbus, Texas. Nakahara (1965) 

did not report M, posticus from Texas, but listed it as the 

synonymous, Ameromicromus posticus, from Washington. 

Specimens were collected from late January to late April and 

early June to early October, 1972-1989 (Table 7). 

Specimens examined: 30 - 10 males, 20 females 
County records: Dallas, Denton, Wichita 

35. Svmvherobius occidentalis (Fitch) 

Hemerobius occidentalis Fitch, [I8551 1854, p. 799; 

1856, p. 95; Hagen, 1861, p. 201. 

Svmoherobius occidentalis: Banks, 1905, p. 40; Smith, 

1934, pp. 125, 129; Carpenter, 1940, p. 230, fig. 29, 

pl. 1 (fig. 10); Froeschner, 1947, p. 130; Throne, 

1971b, p. 83, fig. 11; Oswald, 1988, p. 414, figs. 35, 

48-51, 63. 

A female on July 6, two males on August 21, and one 

male September 1, were all collected from light traps in 

Wichita County in 1989. This species was considered rare by 

Carpenter (1940) and Throne (1971b), but not particularly 

rare by Agnew et al. (1981). In north-central Texas, it was 

the rarest species of hemerobiid (Table 7). Considered an 

eastern United States species, Oswald (1988) reported & 



occidentalis from three southern localities in Texas and a 

single area in northwestern Louisiana. Carpenter (1940) and 

Agnew et al. (1981) reported it from College Station, Texas. 

The dark brown membrane filling the cells of the forewings 

(Fig. 22A) and the yellow wVf8-shaped mark on the thorax 

immediately distinguish this species. The males are 

peculiar in having two elongate processes on each ectoproct 

(Figs. 22B&C) instead of one or three, as in most other 

Dmuherobius. 

Specimens examined: 4 - 3 males, 1 female 
County record: Wichita 

36. Svmoherobius Deroarvus (McLachlan) 

Hemerobius veroarvus McLachlan, 1869, p. 22; 

McClendon, 1906, p. 171. 

Svmoherobius soarsus Banks, 1911, p. 346. 

Eurobias Deroarvus: Kruger, 1922. 

Svmoherobius oeroarvus: Banks, 1905, p. 41; Smith, 

1934, p. 129; Carpenter, 1940, p. 237, fig. 36, pl. 2 

(fig. 15); Gurney, 1948, p. 218, figs. 11, 12, 19, 22; 

Oswald, 1988, p. 403, figs. 7-11, 65, 112. 

This is the smallest and palest Svmoherobius in 

north-central Texas and ranked third in abundance (Table 7). 

Almost all specimens were taken in light traps. Its widely 

separated inner gradate veins and narrow wings with distinct 

markings (Fig. 22D) are the best distinguishing features in 



this genus. Nakahara (1965) listed it from Kerrville and 

Rankin, Texas. Carpenter (1940) reported it from Bosque, 

Jackson, and Potter Counties of Texas and from Lugert, 

Oklahoma. Both Texas and Oklahoma were listed in the 

distribution given by Oswald (1988) and the species was 

listed under Hemerobius, from Texas, by McClendon (1906). 

This species was collected in our area from late July to 

late September in 1988 (Table 7). 

Specimens examined: 47 - 31 males, 16 females 
County records: Archer, Wichita 

Additional record: NEW MEXICO - Eddy 

37. sym~herobius killinstoni Carpenter 

Smuherobius killinstoni Carpenter, 1940, p. 238, fig. 

40, pl. 2 (fig. 11); Gurney, 1948, p. 218, figs. 15, 

16, 18, 21; Nakahara, 1965, p. 209. 

Svm~herobius texanus Nakahara, 1965, p. 209, fig. 2, 

pl. 1 (fig. 2). 

Svm~herobius killinstoni: Oswald, 1988, p. 408, figs. 

6, 18-20, 23-27, 35. 

April, August, and September were the only months of 

1988-89 that this small species was collected (Table 7). 

All specimens were taken at lights or in light traps. This 

species can be distinguished by the characters given in the 

key, but is similar to Svmpherobius arizonicus Banks, 1911. 

Wing maculations and structure (Fig. 22G) of the two species 



are usually indistinguishable and the species must be 

separated using male genitalia characters. This requires 

examination of internal parts of the genitalia, and clearing 

the abdomen in KOH. Male genitalia illustrations of S, 

killinqtoni are shown in Figures 22H&I and by Carpenter 

(1940), Gurney (1948), Nakahara (1965) as S. texanus, and 

Oswald (1988). The male of S. arizonicus remained unknown 

for about 50 years after the female was first described. 

MacLeod (1963) gave the first description of the male and 

figured the genitalia. Figures and descriptions were given 

by Oswald (1988). SL arizonicus is not presently known from 

Texas, but S, killinqtorni was reported from Dallas and El 

Paso, Texas by Carpenter (1940) and five areas of Texas by 

Oswald (1988). Nakahara (1965) described a new species , 

S, texanus from Kerrville, Texas, but his species was later 

found to be only small specimens of S, killinatoni and was 

synonymized by Oswald (1988). 

Specimens examined: 15 - 12 males, 3 females 
County record: Wichita 

38. Svmwherobius amiculus (Fitch) 

Hemerobius amiculus Fitch, [I8551 1854, p. 799; 1856, 

p. 95; Hagen, 1861, p. 201. 

Palmobius amiculus: Needham, 1905. 

Swadobius occidentaJ&: Needham, 1905 

(misidentification). 

Svmwherobius buenoi Navas, 1912, p. 198, fig 7a; 1914, 



p. 20. 

an~oherobius amiculus: Banks, 1904, p. 209; 1905, p. 

42; Smith, 1934, p. 129; Carpenter, 1940, p. 228, 

figs. 27-28; Froeschner, 1947, p. 130; Parfin, 1952, 

p. 423; Throne, 1971b, p. 83, fig. 10; Oswald, 1988, 

p. 431, figs. 1-3, 90, 96-102. 

This hemerobiid was the second most abundant species of 

the family in north-central Texas (Table 7). All specimens 

were taken in light traps or by general collecting around 

lights at night. The presence of the radial cross-vein 

(Fig. 21A) and differences in male genitalia (Fig. 21) 

separate this species from the closely related S. barberi 

(Banks, 1903). The broad costal area of the forewing (Fig. 

21A) and dark basal fourth of the antennae separate it from 

the other species of this genus. S, amiculus is considered 

an eastern United States species by most authors, with 

records in Texas being the farthest west in its 

distribution. Both Carpenter (1940) and Oswald (1988) 

reported it from Texas and Oklahoma, but neither showed 

records in the north-central Texas area. Agnew et al. 

(1981) listed the species as fairly common in both of their 

study areas in southeastern Texas. This species was taken 

from mid-March through late September in 1988-89 (Table 7). 

Specimens examined: 57 - 49 males, 6 females, 
2 sex? 

County records: Knox, Wichita 



39. Svm~herobius barberi (Banks) 

Hemerobius barberi Banks, 1903, p. 241. 

Svmoherobius barberi: Banks, 1905, p. 42; Smith, 1934, 

pp. 126-130; Carpenter, 1940, p. 235, fig. 35, pl. 1 

(fig. 9); Froeschner, 1947, p. 130; Parfin, 1952, p. 

423; Throne, 1971b, p. 83, fig. 9; Oswald, 1988, p. 

427, figs. 91-95, 103-106, 113. 

The literature indicates this species to be locally 

abundant, but collection during this study produced only 16 

specimens (Table 7). Carpenter (1940) stated, "This is the 

most common southern species of the genus." Specimens were 

taken in light traps and from vegetation, but most 

collecting was done around lights. Perhaps more collecting 

from vegetation would produce additional material of this 

supposedly common species. It is similar in appearance to 

S .  amiculus. The lack of a radial cross-vein in the - 
forewing of S. barberi (Fig. 21D) and differences in male 

genitalia (Fig. 21) are the best characters for separating 

the two species. Oswald (1988) suggested the possibility of 

occasional hybridization between these species, due to the 

striking similarity of forewing maculations and occasional 

presence of abnormal combinations of the two species1 male 

genitalic components. S. barberi is widely distributed 

across the United States. Carpenter (1940) and Oswald 

(1988) reported it from both Texas and Oklahoma. Kerrville 



and San Antonio, Texas were listed as localities for this 

species by Nakahara (1965). According to Agnew et al. 

(1981), this was the most commonly collected hemerobiid in 

College Station, Texas, but it was not abundant at their 

Ellis collection site. This species was found from early 

June through mid-October, 1988-1989 in north-central Texas 

(Table 7). 

Specimens examined: 16 - 7 males, 9 females 
County records: Archer, Wichita 

40. Hemerobius stiama Stephens 

Hemerobius stiama Stephens, 1835, p. 112. 

Hemerobius stiamaterus Fitch, 1853, p. 93; Banks, 

1905, p. 30; Smith, 1934, pp. 125, 129; Carpenter, 

1940, p. 202, figs. 1, 3, pl. 1 (fig. 2); Froeschner, 

1947, p. 131; Gurney, 1948, p. 216, fig. 10; Parfin, 

1952, p. 423; Nakahara, 1965, p. 213. 

Hemerobius crispus: Walker, 1853, p. 288. 

Hemerobius moestus Banks, 1897, p. 25; 1905, p. 31. 

Hemerobius dvari Currie, 1904, p. 85; Banks, 1905, p. 

49. 

Hemerobius stisma: Throne, 1971b, p. 79, fig. 1; Agnew 

et al., 1981, p. 16, pl. 4a, table 2; Kevan and 

Klimaszewski, 1986, p. 10; 1987, p. 343, figs. 69-72, 

87a-b, map 7. 

Most North American specimens of this species appeared 



as H, sticnnaterus Fitch, 1853 in the literature. Tjeder 

(1960) synonymized H, stiamaterus with the European H, 

stima. Nakahara (1965) had subsequently questioned this 

synonymy, based on the structure of the aedeagus. He felt 

that numerous more dissections of specimens needed to be 

done before the synonymy could be justified. The very thin 

longitudinal stripe on the pronotum, darker wings, and male 

genitalia (Fig. 23) are characteristics used to separate 

this species from other Hemerobius. Carpenter (1940) 

reported this species as the most difficult Nearctic 

Hemerobius to identify without using the male genitalia, and 

also as the most widely distributed Nearctic Hemerobius. 

Agnew et al. (1981) reported 23 specimens in April, one in 

May, and none in June, July, or August from near Huntsville, 

Texas. This very closely coincides with the fact that, in 

north-central Texas, this species was not taken from May 

through August, but occurred from early September to early 

April, 1976-1989 (Table 7). All specimens were collected at 

lights, in light traps, or from vegetation. One specimen 

was collected from live oak. 

Specimens examined: 29 - 13 males, 15 females, 
1 sex? 

County records: Archer, Clay, Jack, Wichita 

Additional record: OKLAHOMA - Cotton 

41. Hemerobius vacificus Banks 

Hemerobius pacificus Banks, 1897, p. 24; 1905, pp. 33, 



49. 

Hemerobius ~allescens Currie, 1904, p. 80. 

jjemerobius discretus Navas, 1917, p. 5. 

Hemerobius ~acificus: Carpenter, 1940, p. 203, fig. 4, 

pl. 1 (fig. 3); Gurney, 1948, p. 215, figs. 2, 3, 7; 

Kevan and Klimaszewski, 1987, p. 325, figs. 2, 3, 

36-39, 63-65, 83a-b, map 1. 

East Texas seems to be the easternmost distri.butiona1 

limit of this western United States species. In 

north-central Texas it is common (Table 7), but Agnew et al. 

(1981) took only two in southeastern Texas, making it their 

least encountered hemerobiid. Carpenter (1940) reported it 

from Jeff Davis Co., Texas. It closely resembles the next 

species discussed, H, humulinus, but can be differentiated 

by the shapes of the forewings and by the differences in the 

male genitalia (Fig. 24). H, pacificus seems to coincide 

with & stima in period of adult activity, as no specimens 

were collected from May through August. Specimens were 

collected from late September to late April, 1974-1989 at 

lights, in light traps, or from vegetation (Table 7). The 

two specimens from Agnew et al. (1981) were collected in 

February and March from a Johnson-Taylor suction trap. 

Specimens examined: 27 - 16 males, 10 females, 
1 sex? 

County records: Archer, Denton, Hunt, Wichita 



42. Hemerobius humulinus Linnaeus 

Hemerobius humulinus Linnaeus, 1758, p. 550; 

Killington, 1937, p. 5. 

Hemerobius humuli Linnaeus, 1761, p. 383; Walker, 

1853, p. 286; McLachlan, 1868, p. 180; Banks, 1905, p. 

32; Smith, 1934, pp. 125, 128. 

jlemerobius castaneae Fitch, 1856, p. 94; McClendon, 

1906, p. 171. 

Hemerobius tutatrix Fitch, 1856, p. 94. 

Hemerobius aossv~ii Ashmead, 1895, p. 27. 

Hemerobius alqonauinus Banks, 1924, p. 429. 

Hemerobius obliteratus Walker, 1853, p. 289. 

Hemerobius humulinus: Carpenter, 1940, p. 201, fig. 2, 

pl. 1 (fig. 1); Froeschner, 1947, p. 125, 131, fig. 2; 

Parfin, 1952, p. 423; Throne, 1971b, p. 80, fig. 2; 

Kevan and Klimaszewski, 1987, p. 350, figs. la-b, 

4-31, 86a-b, map 8. 

According to the distribution for H, humulinus 

presented by Carpenter (1940), north-central Texas is an 

area where this species would be rare. He reported it to be 

in northern and eastern parts of the United States, and had 

only a single specimen from Texas. It is not as rare in 

Texas as Carpenter estimated; Agnew et al. (1981) collected 

14 specimens from September through March in College 

Station, Texas. McClendon (1906) listed it from Texas (as 



H. castaneae Fitch, 1856). & Jlumulinus closely resembles 

H. pacificus, but can be differentiated by the characters - 

listed in the discussion of the latter. This study 

supported Carpenter's assessment of distribution of this 

species. It is the second rarest hemerobiid in our area 

next to muherobius occidentalis (Fitch), [I8551 1854. 

Only six specimens were collected from late March to early 

May and in September, 1966-1989 at lights, or from 

vegetation (Table 7). Perhaps more extensive collecting in 

this area would prove this species to be more common. 

Specimens examined: 6 - 3 males, 3 females 
County records: Archer, Denton, Wichita 

Other Hemerobiidae of Hvuothetical Occurrence 

An additional five species of brown lacewings were 

previously collected in Texas and Oklahoma but were not 

taken during this study. 

Svmuherobius limbus Carpenter, 1940 was reported by 

Carpenter (1940) and Oswald (1988) from Alpine (Brewster 

Co.), Texas. The wings of this species are very similar to 

S. killinstd, but are yellowish and much more pale. The - 

male genitalia will easily separate these two species since 

S. limbus has three processes on each male ectoproct, -- 

whereas S, killincrtoni has a single elongate process on each 

(Figs. 22H&I). This species seems to be quite rare. 

Svmuherobius urnbratus (Banks), 1903 was reported by 



Oswald (1988) from Sequoyah Co., Oklahoma and could possibly 

be found in north-central Texas. The wings are very similar 

to & occidentalis (Fig. 2 2 A ) ,  but are more uniformly 

brown. S, umbratus has three elongate processes on each 

ectoproct of the male, whereas, S, occidentalis has only two 

(Figs. 22B&C) . 
Three other species in two genera were reported from 

Texas by Carpenter (1940), but all would be considered rare 

in our area. All three species have very characteristically 

broad, rounded wings with extremely wide costal margins. 

Meoalomus moestus Banks, 1895 was listed from El Paso 

and Jeff Davis counties of far west Texas. 

Meqalomus uniformis Banks, 1935 is probably a Mexican 

species which enters the United States only around 

Brownsville (Carpenter, 1940). This species is known only 

from the holotype, a female from Brownsville, Texas. 

Boriomvia fidelis (Banks), 1897 was reported from 

Terlingua, Texas in the Big Bend area, but is generally a 

northeastern United States species. 

These hemerobiids can all be identified by using the 

keys provided by Carpenter (1940). 

Family Sisyridae 

The members of this family are commonly called 

spongillaflies because the larvae are aquatic and are 

atparasitic" on freshwater sponges, usually of Sponqilla or 



Mevenia (Parfin and Gurney, 1956). For this reason, the 

adults are usually collected near water. Being positively 

phototropic, they can be taken at lights. The family can 

probably be considered common when collecting around a body 

of water containing freshwater sponges. Of course, the 

emergence of broods and time of year are important factors 

concerning the abundance of specimens. More collecting, 

with emphasis toward collection around water, would without 

a doubt produce substantially larger amounts of specimens 

than those shown by this study. This would probably be true 

for both species of Climacia reported here, and possibly 

for Sisvra vicaria (Walker), 1853. 

Spongillaflies are similar in general appearance to the 

brown lacewings, but can be differentiated by the presence 

of many costal cross-veins that are forked in the 

hemerobiids (Fig. 23A)  compared to the sisyrids having all 

of their costal cross-veins simple (Fig. 25). 

The eggs of sisyrids are laid in clusters on objects 

overhanging freshwater. Upon hatching, the larvae drop into 

the water, search for a sponge, and feed. Pupation occurs, 

using silk for a cocoon, on objects near the water 

(Carpenter, 1940). 

Parfin and Gurney (1956) list six species in two genera 

(three species each in Climacia and Sisvra) for the United 

States. Two of the species of Climacia, C, areolaris 

(Hagen), 1861, and C, _cha~ini Parfin and Gurney, 1956, occur 

in our area (Table 8). The third species of this genus, C, 



californica Chandler, 1953, is known only from California - 

and Oregon. All three species have yellow and dark brown 

markings on the forewings (Figs. 26B&E). The other genus, 

Sisvra, has a single species, S, vicaria (Fig. 25B), which 

may occur in north-central Texas. S. fuscata (Fabricius), 

1793 and S, apicalis Banks, 1908, the other two species of 

this genus in the United States, are not close to Texas in 

their distributions. S .  fuscata ranges from the Atlantic 

coast westward to Minnesota in the United States, and S, 

aaicalis has only been found in Florida and Georgia in the 

United States and is considered uncommon there (Parfin and 

Gurney, 1956). All three species of this genus have brown 

wings, usually with a coppery sheen. 

For more information on the Sisyridae see Carpenter 

(1940) and White (1976), as well as key sources. Keys for 

the Sisyridae partially adapted from Parfin and Gurney 

(1956), Needham and Betten (1901), and Smith (1934). 

Keys to the North-central Texas Genera 

and Svecies of Sisvridae - 

1. Forewings marked with yellow and dark brown markings, 

two well-defined series of gradate veins present; Rs of 

fore- and hindwings with only one major fork below (or just 

proximal to) the pterostigma; forewing with MP3+4 with a 

single fork, branches of Cul unforked, and the third anal 

vein running into and uniting with the second anal vein 



before the wing margin (Figs. 25A, 26B&E) . . .  .I. Climacia 

1,. Forewings uniformly brown with a coppery sheen, no 

definite series of gradate veins; Rs of fore- and hindwings 

with two major forks which are far proximal to the 

pterostigma; forewings with MP3+4 repeatedly forked, 

branches of Cul forked, and the third anal vein is free from 

the second anal vein and runs to the wing margin (Fig. 25B) 

. . . . . . . . . . . . . . . . . .  .Sisyra Burmeister, 1839 

I. Climacia McLachlan, 1869 

1. Second outer gradate vein of forewing distal to the 

first outer gradate above it, making the series of gradates 

irregular at this point; single major fork of Rs occurring 

below the pterostigma (Figs. 25A, 26B); radiomedial streak 

thick, extending from MP to Sc in the forewing, dark 

proximal spot of pterostigma extending down across the inner 

gradate veins (Fig. 26B); tenth sternite of male genitalia 

with ventral corners only slightly produced posteriorly in 

lateral view (Fig. 26A); wings darker and more distinctly 

. . . . . . . . . . . . . . . .  marked overall 43. areolaris 

1'. Second outer gradate vein of forewing proximal to the 

first outer gradate above it, forming a regular series of 

gradate veins in a "stairstep" fashion; gradate veins 



margined with dark brown or black, giving them the 

appearance of dark spots; single major fork of Rs occurring 

just proximal to the pterostigma; radiomedial streak thin, 

extending from MP to Rs in the forewing, dark proximal spot 

of pterostigma not extending down across the inner gradate 

veins (Fig. 26E); tenth sternite of male genitalia with 

ventral corners strongly produced posteriorly in lateral 

view and bases of setae prominent, giving the edges a 

serrate appearance (Fig. 26D); wings paler . . . 44. cha~ini 

Accounts of Species of North-central Texas Sisvridae 

43. Climacia areolaris (Hagen) 

Micromus areolaris Hagen, 1861, p. 199. 

Climacia dictvona Needham and Betten, 1901, p. 558, 

figs. 34-36, pl. 12 (figs. 1-5); Banks, 1905, p. 26. 

Sisvra lamwra Navas, 1914, p. 60; 1935, pp. 33-34. 

Climacia areolaris: McLachlan, 1869, p. 21; Banks, 

1905, pp. 25-26; Smith, 1934, pp. 125, 128; Navas, 

1935, p. 32, figs. 15-18; carpenter, 1940, p. 255 (in 

partim), figs. 57-58, pl. 3 (fig. 24); Froeschner, 

1947, pp. 125, 132, fig. 4; Parfin, 1952, p. 424; 

Parfin and Gurney, 1956, p. 486, figs. 7G-H, 8E-K, 9B, 

D, G-H, 11, 12, 18, pl. 2 (fig. 1); Throne, 1971b, p. 

86, fig. 18. 

During this study, only five specimens (one male, four 



females) were collected. All of them were taken near the 

edge of the water of Lake Granbury in Hood Co., Texas during 

mid-to late April, 1987-1988 (Table 8). This species is, no 

doubt, more abundant than collection indicates. White 

(1976) collected a total of 567 specimens (442 females, 125 

males) from a boathouse area at Lake Texhoma, Texas and 

Oklahoma using a Texas-type blacklight trap at dusk. The 

neoholotype and allotype of this species are both from 

Grant, Oklahoma. Parfin and Gurney (1956) listed this 

species from Dallas Co., and Goliad, Texas; from Broken Bow, 

Grant, Sayre, and Sherwood, Oklahoma; and from Forest Hill 

and Shreveport, Louisiana. Specimens of Climacia areolaris 

listed under Hemerobiidae by McClendon (1906) from Columbus, 

Texas (holotype) and from 'lTexassl in the Belfrage collection 

proved to be C, chawini Parfin and Gurney, 1956, as did the 

specimens from Bosque Co., Sutton Co., and Victoria, Texas, 

and Eddy Co., New Mexico reported by Carpenter (1940) also 

as C, areolaris (Parfin and Gurney, 1956). The Oklahoma and 

Shreveport, Louisiana specimens listed by Carpenter (1940) 

are actually C, areolaris as presented. This species is the 

most common of the genus in the eastern United States, and 

the only one east of the Mississippi River (Parfin and 

Gurney, 1956). 

Specimens examined: 5 - 1 male, 4 females 
County record: Hood 

44. Climacia chauini Parfin and Gurney, 1956 



Climacia chauini Parfin and Gurney, 1956, p. 495, fig. 

22, pl. 2 (fig. 2). 

Climacia areolaris: McClendon, 1906, p. 171; 

Carpenter, 1940, p. 255 (in partim). 

A single specimen of this species was taken in 

north-central Texas during this study. It was a male 

collected at a porch light on June 8, 1988 in Archer Co., 

Texas, just after dusk. The rest of the specimens examined 

were collected near a creek in Kerr Co., Texas, on October 

11, 1975. The holotype of this species is a male from 

Columbus, Texas, the allotype a female from Corpus Christi 

State Park, Texas, and seven paratypes from Seguin, 

Victoria, Sutton Co., and the Belfrage collection in Texas, 

and Eddy Co., New Mexico (Parfin and Gurney, 1956). 

Specimens collected prior to the description of this species 

in 1956 were identified as C, areolaris, as noted under the 

discussion of that species. The lone specimen from 

Missouri, listed as C, areolaris by Froeschner (1947), is 

undoubtedly C, chauini based on the differences listed in 

his notes for C. areolaris. Parfin and Gurney (1956) 

reported that C, areolaris is replaced by C, chauini in New 

Mexico and central Texas, but in north-central Texas there 

seems to be an intergradation of the two species. 

Specimens examined: 12 - 5 males, 7 females 
County record: Archer 

Additional record: TEXAS - Kerr 



Other Sisvridae of Hv~othetical Occurrence 

There are six species of sisyrids known to occur in the 

United States (Parfin and Gurney, 1956). In addition to the 

two species already known to occur in north-central Texas, 

one additional species probably occurs here. 

Sisvra vicaria (Walker), 1853, a fairly common and 

mostly eastern sisyrid, was listed from Colorado Co., Texas 

by Carpenter (1940) and from Colorado, Kerr (Guadalupe River 

near Hunt), and Bexar (San Antonio) Counties of Texas, and 

Albion, Oklahoma by Parfin and Gurney (1956). Two males of 

S. vicaria were taken in a blacklight trap at Lake Texhoma -- 

during the study conducted by White (1976) which produced 

567 C. areolaris. Since no larvae of Sisvra had been 

collected from the lake, White felt that the two males were 

probably immigrants from a nearby pond. This species is 

easily separated from our two species of Climacia by the 

uniformly brown wings with coppery sheen found in Sisvra 

(Fig. 25B). Sisvra umbrata Needham and Betten, 1901 is a 

junior synonym of S, vicaria. 

Family Chrysopidae 

The adults of this family are known as common, green, 

or golden-eyed lacewings. The fact that some of the species 

have scent glands has attributed a common name of stinkflies 

to many of its members. The offensive odor exuded from the 



glands is used as a predator defense mechanism. The larvae 

are highly predaceous on aphids, hence their common name 

aphid lions. Scale insects, eggs, small caterpillars, 

mites, and selected immature spiders and insects are also 

eaten (Smith, 1922). The larvae of a few of the species of 

chrysopids are known as trash-carriers, due to the packets 

of debris that they construct and place on their backs for 

camouflage. The eggs are very characteristic for this 

family, being elliptical in shape and usually laid singly on 

the ends of long, filamentous stalks. This places them 

above the substrate away from predators, including their own 

kind, which are foraging for food. Larvae and most adults 

are predaceous, although some adults are nectar feeders. 

They are considered highly beneficial insects and are mass- 

produced in many areas as biological control agents. 

Chrysopids are known to occasionally harbor parasites 

(Smith, 1922). Some specimens from this study were found to 

have parasitic mites on the wings, legs, and thorax, but no 

parasitic insects were found on the lacewings. The 

beautiful, leafy-green pigmentation associated with 

chrysopids is found in the majority of the species. A few 

species are never green, and some, normally green, may fade 

to a brownish color in the fall as they overwinter as 

adults. 

The Chrysopidae is the second largest family of the 

Neuroptera, with 87 species in North America (Borror et al., 

1989). The current study produced 13 species (including one 



new species) in seven genera (Table 9). The taxonomy of 

this family is currently being revised, mainly through the 

continual efforts and contributions of Dr. Phillip A. Adams. 

In the past, the chrysopids have been classified using wing 

venational and body colorational characters. This has 

proven to be practical, but not always accurate, since some 

species are very similar in external appearance. Recently 

trends have been to use the internal genitalia for 

speciation, as well as defining genera. Some of the first 

work published on United States species, using genitalia as 

well as classical characters, was done by Bram and Bickley 

(1963). They provided figures of the internal male 

genitalia of nine of the more common species of Chrysopidae. 

No females were figured in this work, and few have been 

figured up to the present time. Since the early 1960ts, the 

majority of advances have been made by Dr. Adams and Dr. J. 

Allan Garland. The once enormous genus Chrvso~a has been 

subdivided into several genera, and many subgenera elevated 

to generic status, based on the internal genitalia. Many of 

the extremely common lacewings in the United States now 

belong to the genus Chrvso~erla. This taxon was previously 

considered as a subgenus of Chrvso~a until elevated to 

generic status by Adams and Penny (1987). In the present 

study, I have refrained from using genitalia to identify 

chrysopids, due to lack of literature on genitalia of 

American Chrysopidae. Wing venational and body colorational 

characters have been adapted for identifying genera and 



species of chrysopids in this study, using the most current 

classification. This seems to be most practicable until the 

nomenclature of this family stabilizes. Figure 27 provides 

explanation of some of the terminology used in identifying 

the Chrysopidae. Dr. Charles S. Henry is currently 

experimenting with courtship songs of chrysopids as means 

for speciation. According to Henry and Wells (1990), the 

songs seem to be distinctive for individual species. 

For more information on the Chrysopidae see Smith 

(1922, 1932, 1934), Bickley (1952), Adams (1963, 1975, 1978, 

1982), Tauber (1969), Throne (1971a), Adams and Penny 

(1987), and Henry and Wells (1990), as well as key sources. 

Keys for the Chrysopidae adapted from Banks (1903, 1939, 

1950), Froeschner (1947), Bickley and MacLeod (1956), Bram 

and Bickley (1963), Agnew et al. (1981), Adams and Garland 

(1982), and Garland (1985). 

Kevs to the North-central Texas Genera 

and S~ecies a Chrvso~idae - 

1. Hindwings with only one series of gradate veins (the 

outer); color ranges from brown to reddish-brown; small in 

size . . . . . . . . . . . . . . . . . . . . .I. Eremochrysa 

1 .  Hindwings with two series of gradate veins; color 

usually green or yellowish, bluish-green, or brown to 

reddish-brown (in some overwintering species); larger in 



size.. . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2 1 .  In forewings, the first cross-vein from Rs+MA 

meeting MP1 at a point proximal to the origin of Rs+MA 

(inset of Fig. 27A); antennae much longer than the wings; 

pterostigmas all darkened with brown or purple . .II. Nodita 

2'. In forewings, the first cross-vein from Rs+MA meeting 

MP1 at a point distal to, or even with, the origin of Rs+MA 

(Fig. 27A); antennae equal to, or usually shorter than wings 

(occasionally slightly longer than wings, Ceraeochrvsa); 

pterostigmas green, yellow, or hyaline . . . . . . . . . .  3 

3 (2'). Most of venation narrowly margined with brownish 

clouding; the innermost inner gradate vein of forewing 

ending on a branch of Rs; a narrow, black band extends from 

the eye, across the genae and edge of the clypeus down to 

the labrum; antennae pale; left mandible with a basal tooth 

. . . . . . . . . . . . . . . . . . . . . . . .  1II.Mallada 

3 , .  Venation usually not margined with brownish clouding 

(if margined, only in isolated areas such as the gradate 

veins); the innermost inner gradate vein of forewing ending 

on the pseudomedia (Fig. 27A) . . . . . . . . . . . . . .  . 4  

4 (3'). Forewings with costal cells, at the widest part of 

the costal area, widened so that at least one of them is as 



wide as high; antennae almost all black, a little lighter 

toward tip; body and part of wings bluish-green in color . . 
. . . . . . . . . . . . . . . . . . . . . .  .IV.yumachrvsa 

4'. Forewings with costal cells, at the widest part of the 

costal area, higher than wide (Fig. 27A); antennae with only 

the basal 1/4 black, or entire flagellum pale (excluding 

scape and pedicel); wings and body coloration variable . . 5 

5 (4'). Basal 114 of antennal flagellum black, pedicel 

brown, scape with distinct lateral dark stripe, and head 

pale without a genal stripe; antennae usually slightly 

longer than wings; antennal sockets never surrounded by 

. . . . . . . . . . . . . .  dark; palpi pale V. Ceraeochrvsa 

5. Antennae either entirely pale, or with the basal 114 of 

flagellum black and scape without a lateral dark stripe (if 

basal 114 of antennae is black and a lateral dark stripe is 

present on scape, then genae has dark line running from eye 

to mouth, Chrvsova exceota); antennae equal to or shorter 

than wings; antennal sockets sometimes surrounded with dark 

markings; palpi banded with black, or entirely pale . . .  .6 

6 (5'). Either antennae with basal 1/4 of flagellum black, 

or head with a glossy black band present across the frons 

beneath antennal sockets, or orange spotting present on 

head, thorax, or abdomen (but none of these characters 



present in combination with the other) . . . . .VI. Chrvsowa 

6'. None of the above three characters present; antennae 

entirely pale (Fig. 27B); genae with a straight, dark line 

and/or suffused with red; a white or yellowish median, 

dorsal stripe present on the body . . . . . VII. Chrvsowerla 

I. Eremochrvsa Banks, 1903 

1. Wing veins alternately spott.ed with light and brown; 

head marked with brown or reddish markings; genae with a 

dark line running from eye to mouth; area between bases of 

antennae dark brown; scape of antennae with a lateral dark 

line; palpi banded with dark brown . . . . . 4 5 .  punctinervis 

11. Nodita Navas, 1916 

1. A dark reddish-brown spot present below bases of wings; 

most veins dark, radius pale; six cubital cross-veins beyond 

divisory vein; antennae pale; head, thorax, and abdomen 

marked with scattered reddish-brown patches; callus cerci 

dark brown . . . . . . . . . . . . . . . . . . . . 4 6 .  texana 

111. Mallada Navas, 1925 

1. Labrum black laterally, green medially; costal 

cross-veins all dark; no black markings on pronotum . . . . 



IV. Yumachrvsa Banks, 1950 

1. Wings with almost all veins dark; head yellow with dark 

genal stripe; palpi with dark bands; scape of antennae with 

broad, dark lateral stripe, pedicel brown; pronotum with 

brown dorso-lateral line on each side; wings pointed 

apically . . . . . . . . . . . . . . . . . . . . . 4 8 .  11, a 

V. Ceraeochrvsa Adams, 1982 

1. Gradate veins dark and often margined with faint brown 

clouding; costal cross-veins and radial cross-veins between 

R1 and Rs all dark; pronotum with brown stripe on lateral 

margins; wings pointed apically . . . . . .49. lineaticornis 

VI. Chrvso~a Leach, 1815 

1. Orange spotting present (which is quite variable): 

usually two or three orange spots near each lateral edge of 

pronotum, dorso-posterior edge of each eye socket orange, 

area between bases of antennae orange, thorax with scattered 

orange spots, abdomen with large brownish-orange patches 

dorsally; reddish-orange line on the genae; gradate veins 

black, various parts of other veins darkened; antennae 

pale . . . . . . . . . . . . . . . . . . .50. auadriwunctata 



1'. No orange spotting on head, thorax, or abdomen . . .  .2 

2 (1'). Antennae with basal 114 of flagellum black; no 

black band present beneath antennal sockets, at most, only a 

pair of black spots present on clypeus . . . . . . . . . .  3 

2'. Antenna1 flagellum entirely pale or slightly brownish; 

black band present across frons beneath antennal sockets . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

3 (2). Scape of antennae unmarked; head white, robust, and 

blunt; usually a pair of dorso-lateral black spots on 

clypeus, antennal sockets unmarked; venational coloration 

highly variable, wings pointed apically; a large species. 

(If antennae is entirely pale, than neither red markings nor 

black lines are present on the genae. Only black spots are 

present, if anything) . . . . . . . . . . .  .51. niaricornis 

3 , .  Scape of antennae with a broad lateral dark stripe; 

head yellow, robust, and blunt; genae with a dark stripe 

running from eye to mouth; outer edge of antennal sockets 

dark, extending around anteriorly and fading under socket; 

costal cross-veins all black, some scattered dark venation; 

wings widened and broadly rounded apically . . .  52. 

4 (2'). Pedicel of antennae with a black or brown ring; 

vertex of head usually with two or four small black spots, 



which may be fused; pronotum occasionally with small black 

spots; genae with a black stripe, clypeus unmarked; wing 

venation usually with scattered parts of veins darkened; a 

species with highly variable coloration . . . .  .53. oculata 

4'. Pedicel of antennae unmarked; vertex of head with two 

elongate black bands; pronotum with a wide, dark, 

dorso-lateral stripe on each side; genae with a black 

stripe, clypeus with lateral margins black; wings with 

longi.tudina1 veins green, gradate veins and cross-veins 

black . . . . . . . . . . . . . . . . . . . .  54. incom~leta 

VII. Chrvso~erla Steinmann, 1964 

1. Genae with a straight, dark line running from eye to 

mouth, line sometimes suffused with red; gradate veins pale 

or green, like the rest of the venation; extremely common 

species . . . . . . . . . . . . . . . . . . . . .  55. carnea 

1,. Genae suffused with red from eye to mouth (if genae is 

unmarked, refer to couplet 3 under Chrvso~a, & 

nisricornis); gradate veins variable . . . . . . . . . . .  2 

2 ( 1 )  Gradate veins brown or black; wings broader and 

rounded apically, or narrower and pointed apically; a very 

common species . . . . . . . . . . . . . . .  .56. rufilabris 



2'. Gradate veins pale; wings narrowed and pointed 

apically; venation dense in comparison with other species; 

divisory vein usually ends at or beyond the point where the 

first cross-vein from Rs+MPl meets Rs+MA; seven or more 

inner gradate veins present in forewing . . . . 57. harrisji 

Accounts of Species of North-central Texas Chrvso~idae 

45. Eremochrvsa punctinervis (McLachlan) 

Chrvso~a ~unctine_r& McLachlan, 1869, p. 24; 

McClendon, 1906, p. 171. 

Eremochrvsa ~unctinervis: Banks, 1903, p. 159; 1950, 

p. 53, pl. 3 (figs. 5, 7); Smith, 1932, p. 583; 1934, 

p. 131; Froeschner, 1947, p. 133; Bickley and MacLeod, 

1956, p. 199; Agnew et al., 1981, p. 14, pl. 3d; 

Garland, 1985, p. 748. 

This chrysopid is easily identified by its brown color, 

since the majority of other chrysopids are green. It is a 

small chrysopid (the smallest in our area), has spotted wing 

venation, and usually lacks the inner series of gradate 

veins in the hindwings. Occasionally one or two inner 

gradates may be present in the hindwing. It was originally 

described from Bosque Co., Texas and has been recorded from 

Austin and Victoria (Brazos Co.), Texas (Bickley and 

MacLeod, 1956), College Station and Ellis prison, Texas 

(Agnew et al., 1981), "Texas" as Chrvsova ~unctinervis 



(McClendon, 1906), and Oklahoma (Smith, 1934). Specimens 

were collected from early April and early June through 

mid-October, 1966-1989 from around lights, in light traps, 

Johnson-Taylor suction trap, and by sweeping vegetation. 

E. punctinervis was the third most abundant chrysopid in our - 

area. Its population peaked in August (Table 9). 

Specimens examined: 278 - 170 males, 97 females, 
11 sex? 

County records: Archer, Denton, Wichita 

46. Nodita texana Banks 

Nodita texana Banks, 1939, p. 3; Bickley and MacLeod, -- 
1956, p. 188. 

Characters listed in the key easily separate this 

genus from other chrysopid genera in our area. Many 

specimens of Nodita were listed in the literature, prior to 

the description of this genus, under the closely related 

Leucochrvsa McLachlan, 1868, which now contains only two 

North American species. Nodita contains seven North 

American species, all of which have been reported from Texas 

and are generally considered rare. N. texana was not rare 

in north-central Texas, since 47 specimens were collected. 

The other six species were not collected. The holotype and 

paratype of N. texana were described from Travis Co., Texas 

(Banks, 1939). All specimens from Wichita Co. were taken 

from light trap samples from late April and mid-July through 



late September, 1976-1989 (Table 9). 

Specimens examined: 47 - 24 males, 16 females, 
7 sex? 

County records: Dallas, Denton, Wichita 

47. Mallada macleodi Adams and Garland 

Mallada macleodi Adams and Garland, 1982, p. 240, 

figs. 1-4, 9-10, 20; Garland, 1985, p. 748. 

Chrvsova cockerelli: Smith, 1922, pp. 1365-1367, figs. 

162-163. 

This recently described species is recognized by the 

amber clouds surrounding the wing veins, black stripes on 

the genae and clypeus edge, and lack of black pronotal 

markings. This species closely resembles perfectus 

(Banks), 1895, which has similar markings. These two 

species are differentiated by the genitalia of each sex and 

by the labrum, which is entirely black in perfectus and 

black with the middle green or light brown in M, macleodi. 

Chrvsopa cockerelli Banks, 1903, is a synonym of PI, 

perfectus, and the specimen listed by Smith (1922) as C, 

cockerelli is a synonym of M. macleodi (Adams and Garland, 

1982). Four species of Mallada have been recorded from the 

United States, with only M. macleodi being reported from 

Texas. The holotype of M. macleodi is from Erath Co. 

(Stephenville), Texas. Additional specimens have been 

collected from Burnet, Brewster, and Randall counties, 



indicating a broad range across the state. Collection data 

indicate it is fairly uncommon in north-central Texas (Table 

9). Five females were collected on September 6 and 7, 1988, 

around lights in Wichita Falls, and one female was taken by 

the outside lights of the Bolin Science Hall at Midwestern 

State University (Wichita Falls, Texas) on August 18, 1989. 

The KOH procedure and microscopic examination of the 

internal genitalia confirmed identifications. The larvae of 

this species is one of the "trueN trash carriers (Smith, 

1922 as Chrvsowa cockerelli). 

Specimens examined: 6 females 

County record: Wichita 

48. Yumachrvsa n. sv. 

A male collected on August 5 ,  1988, from a light trap 

and a female collected on September 7, 1988, at lights, both 

in Wichita Falls, Texas, were not identifiable based on 

available literature. They were sent to Dr. Phillip A .  

Adams who graciously examined the pair. He determined them, 

in all probability, to be a new species of Yumachrvsa. The 

new species is very closely related to 1C, apache (Banks), 

1938, which is known from the Davis mountains in Texas. 

The characters for Y, apache are almost all veins dark and 

hind femora with a black band (Banks, 1950), which also fit 

these specimens. Other species of Yumachrvsa do not have 

these characters. Dr. Adams believes that Yumachrvsa may 

have as many as six undescribed species from America north 



of Mexico (pers. comm., 1988). Bickley and MacLeod (1956) 

reported Yumachrys~ (as a subgenus) and listed its 

distribution as being confined to the Southwest. Agnew et 

al. (1981) captured a single specimen, which they identified 

as Ceraeochrvsa lineaticornis, from College Station, Texas 

in a Johnson-Taylor suction trap in September. Dr. Adams 

suspects that this specimen is a member of Yumachrvsa (pers. 

comm., 1988). After examining the colored plate shown for 

C. fineaticornis by Agnew et al. (1981, pl. 3b), the - 

specimen is believed to be the same as the new species of 

Yumach- from Wichita Co. It is identical in general -- 
appearance to the two specimens from this area. Only 

examination of the genitalia will confirm the relationship. 

This species is considered rare in north-central Texas. 

Specimens examined: 2 - 1 male, 1 female 
County record: Wichita 

49. Ceraeochrvsa lineaticornis (Fitch) 

Chrvsova lineaticornis Fitch, 1856, p. 91. 

Chrvsova_ amvla Walker, 1853, p. 268; Banks, 1903, p. 

151. 

Chr~sova puncticornis Fitch, 1856, p. 92; Hagen, 1861, - 

p. 214. 

Allochrvsa varvula Banks, 1903, p. 143; Bickley and 

MacLeod, 1956, p. 184. 

Chrvsova columbiana Banks, 1903, p. 150; Smith, 1932, 

p. 585; Bickley and MacLeod, 1956, p. 190. 



Chryso~a stichoatera Navas, 1914, p. 61. 

Chrvsooa lineaticornis: Hagen, 1861, p. 215; Banks, 

1903, p. 150; Smith, 1922, p. 1361, pl. 76; 1932, p. 

585; Bickley and MacLeod, 1956, p. 190; Bram and 

Bickley, 1963, p. 10, figs. 23-25, 31; Throne, 1971a, 

p. 74, fig. 14. 

Ceraeochrysa lineaticornis: Adams, 1982, p. 73, fig. 

5 ;  Garland, 1985, p. 748. 

Four females, collected from mid-July to early 

September, 1988 in a light trap, were sent to Dr. Phillip A. 

Adams, who identified the specimens as C, lineaticornis. An 

additional two light trap specimens were taken on September 

9 and 13, 1988. However, the genitalia were missing and sex 

could not be determined. In 1989, two males were collected 

on August 25, one male on September 1, one male on September 

5, and a female on September 18 from light traps in Wichita 

County. This species can generally be recognized by a black 

lateral line on the scape, but shares this character with 

Chrysowa excewta Banks, 1911 and Yumachrysa n, 

Ceraeochrvsa lineaticornis can be differentiated from the 

former by the lack of a black genal stripe, and from the 

latter by having only the basal 114 of antennae dark, only 

some veins dark, ivory-colored head, and the unbanded pale 

palpi. C, lineaticornis seems to be fairly uncommon in 

north-central Texas. It is believed that Agnew et al. 

(1981) mistakenly reported this species from a single 



specimen taken in September at College Station, Texas, which 

is in all probability Yumachrvsa n, ~ e ,  (see account of that 

species). C. lineaticornis has been reported from much of 

the eastern half of the U. S., with the closest records to 

Texas being from Arkansas (Throne, 1971a). Aside from the 

probable error by Agnew et al. (1981), no previous records 

of this species have been found from Texas. The larvae of 

this species are ''trueW trash carriers (Smith, 1922). 

Specimens examined: 11 - 4 males, 5 females, 
2 sex? 

State and county records: TEXAS: Wichita 

50. Chrvsova auadriwunctata Burmeister 

Chrvsova auadriwunctata Burmeister, 1839, p. 980; 

Schneider, 1851, p. 84. 

Chrvsoua sulvhurea Fitch, 1856, p. 89; McClendon, 

1906, p. 171. 

Chrvsoua sicheli Fitch, 1856, p. 89; Hagen, 1861, p. 

218. 

Chrvsova auadripunctata: Hagen, 1861, p. 218; Banks, 

1903, p. 153; McClendon, 1906, p. 171; Smith, 1922, p. 

1349, pl. 81; 1932, p. 597; 1934, p. 135; Froeschner, 

1947, p. 134; Bickley and MacLeod, 1956, p. 194; Bram 

and Bickley, 1963, p. 8, figs. 19-20, 29; Throne, 

1971a, p. 70, fig. 8; Agnew et al., 1981, p. 9, pl. 

2c; Garland, 1985, p. 748. 



The bright orange spots cause this species to be the 

most attractive of all chrysopids. These spots, described 

in the key, may appear faint, as they tend to fade in 

alcohol storage or from prolonged exposure of pinned 

specimens to light. In north-central Texas, this species is 

fairly common, with population peaks occurring in April and 

September (Table 9). Specimens were taken from mid-February 

to mid-October, 1966-1989 in light traps and the 

Johnson-Taylor suction trap, from around lights, vegetation, 

spider webs, and swimming pools. C, guadri~unctata has been 

previously reported from Austin, Texas by Banks (1903) and 

McClendon (1906, [also reported as C, sulwhurea]), from 

College Station and Ellis prison, Texas by Agnew et al. 

(1981), and from "Texasm by Bickley and MacLeod (1956). 

This species was the fifth most common chrysopid of this 

study, whereas, Agnew et al. (1981) reported it as the third 

most abundant species at both College Station and Ellis. 

The larvae are known to carry some loose trash on their 

backs, but are not considered "trueu trash carriers because 

they do not form a compact packet of trash (Smith, 1922; 

Throne, 1971a) . 
Specimens examined: 111 - 47 males, 48 females, 

16 sex? 

County records: Archer, Dallas, Denton, Tarrant, 

Wichita 



51. Chrvsopa niaricornis Burmeister 

Chrvsowa niqricornis Burmeister, 1839, p. 979. 

Chrvsowa colon Fitch, 1856, p. 88; Hagen, 1861, p. 

214. 

Chrvsowa ervthroce~hala Banks, 1898, pp. 201-202; Bram 

and Bickley, 1963, p. 10. 

Chrvsop~ ~aiuscula Banks, 1906, p. 98; Bram and 

Bickley, 1963, p. 10. 

Chrvsowa crotchi Banks, 1938, p. 76; Bickley and 

MacLeod, 1956, p. 197; Garland, 1985, p. 739. 

Chrvsowa niaricornis: Hagen, 1861, p. 214; Banks, 

1903, p. 149; Smith, 1922, p. 1347, pl. 80; 1932, p. 

584; 1934, p. 132; Froeschner, 1947, p. 133, pl. 1 

(fig. 7); Bickley and MacLeod, 1956, p. 190; Bram and 

Bickley, 1963, p. 9, figs. 21-22, 30; Throne, 1971a, 

p. 69, fig. 4; Agnew et al., 1981, p. 12, pl. 2f; 

Garland, 1985, p. 748. 

This was the largest species of chrysopid collected in 

this study. It can usually be recognized by the black basal 

114 of the antennae, an unmarked scape, and one pair of 

black spots on the edge of the clypeus. Some specimens have 

an additional pair of black spots on the genae. Rarely were 

these characters absent in specimens from north-central 

Texas. Widely distributed in the Nearctic region, this 

species is common in our area with population peaks 

occurring in April and September through October (Table 9). 



Froeschner (1947) considered this species uncommon in 

Missouri. Specimens were taken from mid-March to mid-May, 

and late July to early November, 1966-1989 from around 

lights, in light traps, and from vegetation in our area. 

Although most published records indicate this species is 

widely distributed in the United States, Agnew et al. (1981) 

reported two specimens from April and October at College 

Station, and one specimen from June at Ellis prison. These 

records were the only previous findings of C. nigricornis in 

Texas. This species was noted to emit the chrysopid 

disagreeable odor. 

Specimens examined: 82 - 46 males, 31 females, 
5 sex? 

County records: Archer, Denton, Tarrant, Wichita 

52. Chrvsooa excevta Banks 

Chrvso~a excewta Banks, 1911, p. 340; Smith, 1932, p. 

585; Bickley and MacLeod, 1956, p. 190; Garland, 1985, 

p. 748. 

Five specimens, from a group of problematic chrysopids 

sent to Dr. Phillip A. Adams for identification, were 

determined to be this species. Adams (pers. comm., 1989) 

considered this a rare species in collections, even though 

its range in the midwestern states is surprisingly large. 

C. excevta is easily recognized by having the basal 114 of - 
antennae black, a dark genal stripe running from the eye to 



the mouth, and lack of dark lateral bands on the pronotum. 

The dark lateral stripe on the scape of the antennae is 

often faint. This species is fairly uncommon in 

north-central Texas (Table 9). Three specimens (one male, 

two females) were collected at an ultraviolet light in 

Vernon, Texas on June 6, 1988 and two females were taken on 

September 6, 1988 at lights and September 7, 1988 in a light 

trap in Wichita Falls, Texas. An additional specimen, with 

the abdomen missing, was taken in a light trap in Wichita 

Falls on September 14, 1988. C. coloradensis Banks, 1895 is 

similar to exce~ta, but is differentiated by having black 

lateral bands on the margins of the pronotum. No previous 

Texas records of Chrvsooa exceota were noted, even though 

the type locality is in New Mexico. 

Specimens examined: 6 - 1 male, 4 females, 1 sex? 
State and county records: TEXAS: Wichita, 

Wilbarger 

53. ChrvSo~a oculata Say 

Chrvso~a oculata Say, 1839, p. 45. 

Chrvsooa chlorowhana Burmeister, 1839, p. 979; Banks, 

1903, p. 147; Smith, 1922, p. 1345; 1932, p. 587; 

1934, p. 132; Froeschner, 1947, p. 133; Parfin, 1952, 

p. 424; Bickley, 1952, p. 41. 

C h r v s o ~  gurv~tera Burmeister, 1839, p. 980. 

Chrvs013a latioennis Schneider, 1851, p. 118. 

Chrvsooa albicornis Fitch, 1856, p. 84; Banks, 1903, 



p. 149; Smith, 1922, p. 1343; 1932, p. 590; 1934, p. 

133; Froeschner, 1947, p. 133; Bickley, 1952, p. 41. 

Chrvso~a ille~ida Fitch, 1856, pp. 84-85; Banks, 1892, 

p. 373; Smith, 1932, p. 590; 1934, p. 133; Froeschner, 

1947, p. 133; Parfin, 1952, p. 424; Bickley, 1952, pp. 

41-46. 

C ~ ~ V S O D ~  omikron Fitch, 1856, p. 85; Hagen, 1861, p. 

211. 

Chrvsoua xanthoce~hala Fitch, 1856, pp. 85-86; Smith, - 

1932, p. 589; 1934, p. 133; Froeschner, 1947, p. 133; 

Parfin, 1952, p. 424; Bickley, 1952, p. 41. 

Chrvsoua fulvibucca Fitch, 1856, p. 86; Banks, 1892, 

p. 373. 

Chrvsoua mississiuuiensis Fitch, 1856, p. 86; Banks, 

1892, p. 373. 

Chrvsoua biuunctata Fitch, 1856, pp. 87-88; Hagen, 

1861, p. 214; Smith, 1932, p. 589; 1934, p. 133; 

Parfin, 1952, p. 424; Bickley, 1952, p. 41. 

Chrvso~a transmarina Hagen, 1861, p. 213. 

Nothochrvsa annulata MacGillivray, 1894, pp. 169-170; 

Banks, 1903, p. 143 (as Allochrvsa annulata). 

Chrvsopa assimilis Banks, 1899, p. 202; 1903, p. 149; 

Bickley and MacLeod, 1956, p. 192; Garland, 1985, p. 

739. 

C ~ ~ Y S O D ~  seuarata Banks, 1911, p. 341; Smith, 1932, p. 

590; 1934, p. 132; Froeschner, 1947, p. 133; Parfin, 

1952, p. 424; Bickley, 1952, p. 44. 



Chrvsopa rubicunda Navas, 1913, p. 20; Smith, 1932, p. 

587. 

Chrvso~a & Smith, 1932, p. 588; 1934, p. 133; 

Froeschner, 1947, p. 133; Parfin, 1952, p. 424; 

Bickley, 1952, p. 41. 

Chrvso~a oculata: Banks, 1903, p. 147, pl. 2 (fig. 9); 

McClendon, 1906, p. 170; Smith, 1922, p. 1343-1346, 

pl. 79; 1932, p. 587, pl. 1 (fig. 4); 1934, pp. 

133-134; Froeschner, 1947, p. 133; Parfin, 1952, p. 

424; Bickley, 1952, pp. 41-46; Bickley and MacLeod, 

1956, pp. 191-192, fig. 1; Bram and Bickley, 1963, p. 

7, figs. 12-14, 26; Throne, 1971a, p. 69, figs. 5-6; 

Agnew et al., 1981, p. 12, pls. 2d, 2e; Garland, 1985, 

pp. 751-753, fig. 2. 

Goldeneyed lacewing is the common name usually applied 

to this species. Elaborate black facial markings and a 

black ring around the pedicel are the species1 

distinguishing characters. The black facial and head 

markings are highly variable and, along with venational 

color variations, have caused the naming of numerous 

varietal forms. Bickley (1952) performed some genetic 

studies with some of these color varieties and concluded 

that the varietal names were of no value. This conclusion 

was based on inconsistencies and intergradations in color 

patterns and a partial comprehension of the genetic status 

of some of the varietal characters. Banks (1903) believed 



that many of these color forms, that had been described as 

distinct species, were actually C. oculata. Smith (1932, 

1934) presented all of these color forms as C. oculata and 

gave their previously specific names varietal status. This 

broad-winged chrysopid usually has a broad, black band under 

the antennal sockets which extends up between the sockets. 

It also extends up laterally on the head between the eye and 

lateral edge of the antennal socket. Black markings on the 

vertex range from four distinct spots to two longitudinal 

bands and the pronotum usually has numerous black spots 

dorsally, although these may be absent. The black ring 

around the pedicel is a consistent character. C. oculata 

has a wide distribution and was described from the "U.S." 

Many authors consider it as the most common lacewing 

throughout most areas of the Nearctic region, but in 

north-central Texas it ranked third in chrysopid abundance 

(Table 9). Agnew et al. (1981) reported it as the fourth 

most abundant chrysopid at their Ellis site and fifth at 

College Station. Specimens in our area were collected at 

lights, from vegetation, and in light traps from early March 

through late October, 1957-1989. Population peaks of this 

species occurred in April and September (Table 9). It was 

previously reported in Texas from Austin by McClendon (1906) 

and from College Station and Ellis prison by Agnew et al. 

(1981). This is the most notorious species of chrysopid for 

emitting a disagreeable odor when disturbed. This has 

attributed the common name of stinkflies to all chrysopids 



by some people, even though all chrysopids do not emit the 

odor. 

Specimens examined: 215 - 52 males, 136 females, 
27 sex? 

County records: Archer, Denton, Kaufman, Montague, 

Palo Pinto, Wichita 

Additional records: TEXAS - Kerr; OKLAHOMA - 
Stillwater 

54. Chrvsowa incompleta Banks 

Chrvsova incomvleta Banks, 1911, pp. 340-341; Bickley 

and MacLeod, 1956, p. 196; Bram and Bickley, 1963, pp. 

7-8, figs. 15-16, 27; Throne, 1971a, p. 72, fig. 10; 

Agnew et al., 1981, p. 12, pl. 3a. 

A single male specimen of this species was collected on 

October 6, 1988 at a porch light in Wichita Falls, Texas. 

This species is very similar to C. oculata but can be 

differentiated by the lack of a black ring around the 

pedicel, presence of wide dark bands near the lateral edges 

of the pronotum, wide dark band under antennae not extending 

up between antennal sockets nor up between the eyes and 

lateral edges of antennal sockets, presence of two, dark, 

longitudinal bands on vertex (never spots), black bands on 

the edges of the genae and clypeus, and generally much 

darker wing venation. C, incomuleta has previously been 

reported from most coastal eastern states of the U.S. 



Throne (1971a) reported it from Wisconsin. Agnew et al. 

(1981) reported it from College Station and Walker Co., 

Texas. They collected a single specimen from a 

Johnson-Taylor suction trap in September at College Station 

and mentioned collecting specimens from pine and oak in 

sandy areas of Walker Co. & incomwleta is considered quite 

rare in north-central Texas. 

Specimen examined: 1 male 

County record: Wichita 

55. w s o w e r l a  carnea (Stephens) 

Chrvsowa carnea Stephens, 1836, p. 103. 

Chrvsowa ulorabunda Fitch, 1856, p. 88; Hagen, 1861, 

p. 221; McClendon, 1906, p. 171; Banks, 1903, p. 155; 

1907, p. 28; Smith, 1922, pp. 1359-1361, fig. 161; 

1932, p. 593, pl. 1 (fig. 1); 1934, p. 134; 

Froeschner, 1947, p. 134; Bickley and MacLeod, 1956, 

pp. 192-193. 

Chrvsowa robertsonii Fitch, 1856, p. 88. 

Chrvsowa wseudoqrawha Fitch, 1856, p. 89. 

Chrvsowa illinoiensis Shimer, 1865, p. 208; Riley, 

1870, pp. 25-26. 

Chrvsowa californica Coquillet, 1890, p. 288; Smith, 

1932, p. 594; 1934, p. 134; Froeschner, 1947, p. 134. 

Chrvsowa downesi Smith, 1932, pp. 594-595, pl. 1 (fig. 

3); Bickley and MacLeod, 1956, p. 193. 

Chrvso~a harrisii: Smith, 1932, pp. 595-596; 1934, pp. 



130-131, 134; Bickley and MacLeod, 1956, p. 193. 

Chrvsoua harrisii externa: Smith, 1932, p. 596; 1934, 

p. 134. 

Chrvsoua carnea: Tjeder, 1960, pp. 148-149; Adams, 

1963, pp. 222-223, figs. la, lb; Bram and Bickley, 

1963, pp. 4-5, figs. 1, 3-6; Throne, 1971a, pp. 72-73, 

fig. 11; Agnew et al., 1981, p. 5, pls. Id, le. 

Chrvsouerla carnea: Garland, 1985, pp. 753-755, fig. -- 
3. 

This species is by far the most common species of 

chrysopid, and neuropteran, in north-central Texas (Table 

9). It is referred to by most biologists as the common 

green lacewing. A straight, black line on the genae, 

uniform coloration of the wing veins, and a pale, median 

dorsal stripe on the body distinguish this species. For 

many years it has been known to overwinter as an adult. 

The overwintering adults change color from leafy-green to 

yellowish-brown. Adults were collected from every month of 

the year, with the lowest numbers being from June through 

August (Table 9). This same seasonal trend was shown for 

C. carnea in July and August by Agnew et al. (1981) in East -- 
Texas. For many years this species was known in the United 

States as C. plorabunda Fitch, 1856. Tjeder (1960) 

synonymized it with the Palearctic C. carnea based on 

characters of the genitalia. Many U.S. authors still 

believe that C. plorabunda is the correct name for this 



species in the United States. Henry and Wells (1990) have 

determined this species has distinctive courtship songs 

different from Palearctic C. carnea. In 1957, the 

Department of Agriculture released numerous specimens from a 

European stock of C. carnea all across the United States in 

an attempt to control the spotted alfalfa aphid (Tjeder, 

1960). Therefore, in that year, the Nearctic population 

became mixed with the introduced Palearctic population of 

the species in our country. It is now the most common and 

widely distributed species of this family in the world. 

C. carnea has been listed by many authors as being present -- 

in Texas. Agnew et al. (1981) reported it as second in 

overall chrysopid abundance, becoming the most abundant 

overall during the Spring at College Station and Ellis 

prison. Specimens in our area were collected from grasses, 

mesquite trees, other vegetation, lights at night, light 

traps, the Johnson-Taylor suction trap, and in houses from 

1965-1989. Population peaks occurred in March and September 

(Table 9). No doubt C. carnea is in all counties of 

north-central Texas. 

Specimens examined: 719 - 312 males, 379 females, 
28 sex? 

County records: Archer, Callahan, Collin, Dallas, 

Denton, Ellis, Knox, Montague, 

Tarrant, Wichita 

Additional record: TEXAS - Kerr 



56. Chrvsowerla rufilabris (Burmeister) 

Chrvsowa rufilabris Burmeister, 1839, p. 979; 

Schneider, 1851, p. 79. 

Chrvsowa interruwta Schneider, 1851, p. 76; Banks, 

1903, p. 152; Smith, 1934, pp. 130, 135; Froeschner, 

1947, pp. 133-134; Bickley and MacLeod, 1956, pp. 

194-195; Bram and Bi-ckley, 1963, p. 6. 

Chrvsowa attenuata Walker, 1853, p. 242; Kimmins, 

1940, p. 447. 

Chrvso~a repleta Walker, 1853, p. 244. 

Chrvsoua novaeboracensis Fitch, 1856, p. 90; Hagen, 

1861, p. 219. 

Chrvsoua citri Ashmead, 1880, p. 13; Banks, 1907, p. 

28. 

Chrvsowa medialis Banks, 1903, p. 154; Bickley and 

MacLeod, 1956, p. 195; Bram and Bickley, 1963, p. 6. 

Chrvso~a rufilabris: Hagen, 1861, p. 219; Banks, 1903, 

p. 152; McClendon, 1906, p. 170; Smith, 1922, pp. 

1356-1359, pl. 83; 1932, p. 597; 1934, p. 135; 

Kinmins, 1940, p. 447; Froeschner, 1947, pp. 133-134; 

Bickley and MacLeod, 1956, p. 194, fig. 6; Bram and 

Bickley, 1963, pp. 5-6, figs. 7-8; Throne, 1971a, p. 

74, fig. 13; Agnew et al., 1981, p. 5, pls. l b ,  lc. 

Chrvsowerla rufilabris: Garland, 1985, pp. 756-757, 

fig. 5. 

m s o v e r l a  rufilabris is the second most abundant 



species in the area. Like C. carnea, it was collected in 

every month of the year. C, rufilabris was much more 

abundant than C. carnea in July and August (Table 9). The 

combination of the red suffusion on the genae (varying from 

dark red to a very light pink) extending from the eye to the 

mouth, black or brown gradate veins, and a yellow or white 

median dorsal stripe on the body distinguish this species 

from others. The shape of the wings is quite variable, 

ranging from broad with rounded tips to narrow with pointed 

tips. Unlike C. carnea, this species usually retains its 

leafy-green color throughout the fall and winter months. 

Occasionally it fades to a light yellow, but never brown. 

This is contrary to specimens collected at Milwaukee, 

Wisconsin in the fall of 1918, which had changed to a 

reddish-brown, according to Smith (1922). The potential use 

of this species as a biological control agent is extremely 

high, since it has the potential to be mass-produced. C, 

rufilabris is a known natural predator of numerous crop 

pests (Garland, 1985). This widely distributed species has 

been reported from throughout the United States by many 

authors. Bickley and MacLeod (1956), McClendon (1906), and 

Agnew et al. (1981) reported it from Texas. Agnew et al. 

(1981) reported it as the most abundant chrysopid at College 

Station and Ellis prison in their study of eastern Texas 

chrysopids. Specimens in the present study area were taken 

from lights at night, in light traps and the Johnson-Taylor 

suction trap, by sweeping vegetation, and in swimming pool 



water from 1955-1989. Population peak of this species 

occurred in September (Table 9). It should be found in all 

counties of north-central Texas. 

Specimens examined: 394 - 190 males, 189 females, 
15 sex? 

County records: Archer, Clay, Dallas, Denton, 

Montague, Wichita 

Additional records: TEXAS - Brewster; MEXICO - 
Tamaulipas, San Luis Potosi 

57. Chrvsoverla harrisii (Fitch) 

Chrvsowa harrisii Fitch, 1856, p. 90; Banks, 1903, pp. 

155-156. 

Chrvso~a stenostima Navas, 1914, p. 61. 

Chrvsowa harrisii: Froeschner, 1947, p. 134; Bram and 

Bickley, 1963, p. 7, figs. 2, 9-11; Throne, 1971a, pp. 

73-74, fig. 12; Agnew et al., 1981, p. 9, pl. If. 

Chrvso~erla harrisii: Garland, 1985, p. 755, fig. 4. 

A single female specimen was collected on September 7, 

1988 at a light in Wichita Falls, Texas. This species is 

similar to C. carnea and C, rufilabris, but can be 

distinguished from the former by lack of a black line on the 

genae, which is suffused with red, and from the latter by 

lack of dark gradate veins. It is extremely similar to, and 

most difficult to distinguish from, C. externa Hagen, 1861 

and C, comanche Banks, 1938. C. externa has the divisory 



vein usually ending before the point where the first 

cross-vein from Rs meets the pseudomedia and has less than 

seven forewing inner gradate veins, whereas, C, harrisii has 

the divisory vein usually ending at or beyond the meeting 

point of the first cross-vein from Rs and the pseudomedia 

and has seven or more forewing inner gradate veins. wL 

comanche and C. lanata Banks, 1910 (=C. externa) are ---- 

difficult to distinguish on the basis of external 

charactersN (Adams, 1963), but can be identified with 

confidence by using the internal male genitalia. C, 

harrisii has a white or yellowish median dorsal stripe on 

the body, as do the other Chrvsoverla of north-central 

Texas. Some species accounts of C, harrisii (Smith, 1932, 

1934; Bickley and MacLeod, 1956), as well as from a varietal 

form, C, harrisii externa (Smith, 1932, 1934) from early 

literature, were used by Garland (1985) in synonymizing 

these specimens with C. carnea. Throne (1971a) states, "C. 

harrisii seems to be a more northern species found most 

abundantly on conifers." This may account for the scarcity 

of this species in our area, since few native conifers are 

present. It was previously reported from Texas at College 

Station and Ellis prison by Agnew et al. (1981). An 

additional female specimen was taken out of the air in Gregg 

Co. of north-eastern Texas on November 26, 1976. 

Specimens examined: 2 females 

County record: Wichita 

Additional record: TEXAS - Gregg 



Other Chrvso~idae of Hv~othetical Occurrence - -- 

Sixteen additional species in nine genera of this 

family have been previously recorded from Texas and may 

possibly be found in north-central Texas. Most of these are 

in Nodita, whose seven North American described species have 

all been previously reported from Texas. Bickley and 

MacLeod (1956) reported N. callota (Banks), 1914 from 

Austin, and N, njqrinervis Banks, 1939 from trTexastt, while 

Agnew et al. (1981) reported both N, pavida (Hagen), 1861 

and N- floridana (Banks), 1897 from College Station. N, 

antennata (Banks), 1906 was listed (as Leucochrvsa 

antennata) from Brownsville by McClendon (1906) and from 

rtTexastv by Bickley and MacLeod (1956). Finally, N, 

americana (Banks), 1897 was listed (as Leucochrvsa 

americana) from Austin by McClendon (1906) and from uTexasv 

by Smith (1934), Froeschner (1947), and Bickley and MacLeod 

(1956). Banks (1939) provided a key to the North American 

species of Nodita. 

Two additional Ceraeochrvsa may occur in this area. 

C. valida (Banks), 1895 was reported (as Chrvsowa bimaculata -- 

McClendon, 1901) from Laredo, Austin, and San Antonio by 

Banks (1903) and Bickley and MacLeod (1956). McClendon 

(1906) also reported it from these three areas and 

Brownsville. Adams (1982) synonymized C, bimaculata under 

Ceraeochrvsa valida. Bickley and MacLeod (1956) reported 

Ceraeochusa cincta (Schneider), 1851 from "Texasrt (as 



ChrvSo~a bicarnea Banks, 1920). 

The small lacewings of Eremochrvsa have an additional 

two species known from Texas. E, pumilis Banks, 1950 was 

reported from the Chisos Mountains by Banks (1950) and 

Bickley and MacLeod (1956). Banks (1903, 1950) and Bickley 

and MacLeod (1956) listed & (Lolochrvsa) haaeni Banks, 1903 

from Austin, while Banks (1903) also listed San Antonio as a 

locality in his description of the species. 

Yumachrvsa _apache (Banks), 1938 was reported (as 

Chrvsopa (Yumachrvsa) anache) from the Davis Mountains of 

West Texas by Bickley and MacLeod (1956). 

Chrvsooerla externa (Hagen), 1861 was previously 

reported (as Chrvsoua externa) from Greenville, near the 

eastern edge of the north-central Texas area, and from 

Austin by McClendon (1906), from College Station and the Rio 

Grande Valley (as Chrvsova externa) by Agnew et al. (1981), 

and from lrTexasN by Adams and Penny (1987), who described it 

in great detail. I examined two male specimens of this 

species from Mexico, which were in the Midwestern State 

University insect collection (one from San Luis Potosi, 

collected from vegetation on December 30, 1975, and the 

other male from Aguascalientes, collected on Eucalvwtus bark 

on January 5, 1977). A sister species, Chrysouerla comanche 

(Banks), 1938 was described from Laredo (Bickley and 

MacLeod, 1956; Adams, 1963). Agnew et al. (1981) collected 

it in College Station. Figures of the internal male 

genitalia of C, comanche and C .  externa (as C. lanata Banks, 



1910) are provided by Adams (1963), whereas, Agnew et al. 

(1981) gives color plates of the habitus of each species. 

Three additional species, each in separate genera, have 

been reported from Texas, but should be considered rare in 

the north-central area. 

Members of the genus Meleoma Fitch, 1856 

characteristically have widely separated antenna1 scapes, a 

frontal cavity on the head, and males have an interantennal 

horn. Only one species, M, arizonensis (Banks), 1903, of 

this genus has been reported from Texas. Numerous specimens 

of this species were reported from Palo Duro Canyon State 

Park, Randall Co., Texas by Tauber (1969). Her work 

provides a plate of the hindwing and figures the male 

genitalia for M, arizonensis. 

The genus Chrvsopiella Banks, 1911 contains lacewings 

which lack the inner series of gradate veins in both pairs 

of wings. Members of this genus are found chiefly in the 

western United States and Mexico (Bickley and MacLeod, 

1956). Chrvso~iella sabulosa (Banks), 1897 was reported 

from ttTexaslt by Banks (1948). 

Chrvsovodes Navas, 1913, whose members are 

distinguished by genitalic characters (Adams and Penny, 

1987), is represented by one species in Texas. Chrvso~odes 

(Neosuarius) collaris Schneider, 1851 is reported from 

"Texas" by Adams and Penny (1987) and from Brownsville and 

other localities in Texas (as the synonymous Chrvso~a 

sisnatalis Banks, 1911) by Bickley and MacLeod (1956) . Both 



male and female genitalia, as well as head, pronoturn, and 

forewing, are figured by Adams and Penny (1987). 



a = aedeagus 
I P  - inal plate 
IA, 1st A, 21, 2nd A, JA, 3rd A : anal reins 
b basal part of Y 
ba = b u a l  appendage of lenital hooks 
bc = bursa Gpulatrix 
bl Banksian lines 
C = costa 
CIA : anterior cubitua 
CUP = posterior cubitua 
CuP+lA : a fused rein composed of the posterior cubitus and first anal rein 
CUI = cubital croas rein 
Cul. Cu2 branches of cubitus 
cr costal croas rein 
d : dirisorj rein 
dp = d0rlll process of ectoproct 
ds = digging aetae 
e = ectoproct 
f : flagellun of antennae 
R : lonarcus 
6 : ienital hoots 
h : hypaadrium 
8 : recurrent huleral rein 
ibp : inner distally bifurcate plate attached to median apical incision of bpandriun 
ig = inner gradate aeries of cross reins 
LP = lateral plates 
n. 2nd a. 3rd I ledial croas reins 
I!':: w d i a  
M - anterior media 
m i  = median apical incision of hypandriw 
I-cu : nedio-cubital cross rein 
IIP = posterior media 
!PI, IIPZ : branches of posterior media 
llPl42, UP3+4 - fused branches of posterior media 
og ; outer gradate serles of cross relna 
p : plicaturae 
pg ' posterior gonapophysia 
pl - pedicel of antennae 
psn = pseudo#edia 
pt ' pteroltipa 
r, re, 1st r, 2nd r - radial cross reins 
l = radius 
r-a ' radio-ledial croas rein 
Rs : radial sector 
l s + Y  - a f u e d  rein composed of the radial sector and anterior media 
81, 82, 83 : branches of radius 
P2t3, R4+5 - fused branches of radius 
s = stylus 
Sc = subcoata 
sp : stape of antennae 
Is, 98, 10s = sternites 
IP = tenin11 plttt 
It, Bt, 9t = teryites 
u : uncini 
rlp : rentrolateral process of ectoproct 
rp = rentral proceas of ectoproct 
4 ' fourth s e g e n t  of maxillarr palpus 



Map 1. Counties of Texas with enlarged view of the designated north-central Texas area. 



Pique 1, L&a taana. A) wing m a t i a n  of Lmgia, 8) plate of forewing, (Carpenter, 1940). 

Pime 2. Polptoedotes  ptmctatm. A) ving venation. B) plate of brewing, (Carpenter, 1910). 



Pique 3. C6suliodes rastricomis male teminaiia.  A) dorsal view. 8)  lateral view. (Stark and Lago, 1983). 

Pipre I. S ia l i s  d a t a  u l e  genitalia. A)  ventral view, 8)  terminal plate, caudal view. C) genital and terminal 
plates, lateral view, (Boss, 1937). 

tigm 5, leoeonis mrqinata wle. A) t en ina l i a ,  ventral vicu. I) s m ,  lsttrtl v im.  C) aedeagw, dorsal view. D) 
s m ,  iaterai view. I) h t m i  genitalia, dorsal view. I) wings, (Keinander, 19721, 



t i m e  6. Illeuropterlr simillh. A) d t  internal genitalia, lateral view. II) saw,  ventral view. C) aings. 
D) generalized atdm of Ilewopteryginat, lateral view. 1) f a d e  genitalia, lateral vim. I) s a w ,  ventral view. 
(1, I, and I, J o b o n ,  1980b; I, C, and D, Ilcinander, 1972). 

lime 7.  Crmiupterrx (1.1 t e m a  m l t ,  A) telminalia, lateral view. 1) acme, caudal view. C) tipandrim, r a t r a l  view. 
D) internal genital ia ,  ventral view, a) paranere and aedeaw,  lateral view. I) m t m l  regrents 8-10. (Wcinander, 
1972). 



t i w e  8 .  C a n i ~ t e r p  (C.J auicrpa m l e ,  A) t e m a l i a ,  lateral r i a ,  0) sane, caudal view. C) i n t e n d  genitalia, 
ventral view. D) paranere, lateral vim. I) hlpsndrim, ventral v i a .  I )  head of Coniopttrn (C.1 restsoodi. (1-1, 
Ileinander, 1974; I ,  1972). 

t i w e  9. C r m i ~ t t r n  (c.J siqplicior aale. A) teminalia, lateral view. 0) sm, caudal via, C) internal genitalia 
and gonuclu, ventral viex. D) parare ,  lateral vim, I) hnandriuo, ventral vieu. I) animal s e g ~ n t s  8-10, 
(I(einander, 1972). 



figure 10. Conioptu~~ jC.j forcipata mle. 1) terPlnalia, lateral view, E) ssme, ca&l vim. C) utarnal genitalia, 
ventral view. I) paraacre, lateral view. 1) hnpandrim, ventral vim, I) antenna1 s e q ~ t s  8-10. ( J o b o n ,  19BOa). 

tim U. -is flinti mle. 11 tetdualu, lateral dm. I) lntcrnal gautalra, ventrat v i a .  C) sm, latual 
vim, D) sings of Saridalu, (Wunander, 1912), 



tiwe U. 1) Smidalis  a n p t a ,  male tetminaiia, lateral view, B) same, caudal view. C) sane, pararere, lateral view, 
D) Smidalls  vicina, m l e  t e d ~ l i a ,  lateral view, a) same, caudal view, I) saw, parmere, lateral view. (Heinander, 
1972). 

ti* 13. Smidalis  incnnspicua male. A) teminal ia ,  lateral view. I) internal geaital ia ,  lateral v im.  C) saae, 
dorsal view. (Ilcinandtr, 1312). 



tip 14. Conrentria califorpica rmle. A) t d n a l i a ,  lateral vim. 1) sgr, ratral  sir. C) sgr, c a l l  view. 
D) parawe and tenth stemite,  lateral r im.  1) wings. (XeiPander, 1912). 

tipre 15. Hrmleootidae. A) VelIa texana, tibial spur. 1) saw, labial palpus. C) Psmiecm connew, tibial spurs. 
D) sane, tale tcrninalia, I) PsmIm guttipcs, tibial spurs. I) sane, male tuminalia. (redram f r m  Badu, 1921). 



tima 16. Teminologl of Hlneleatidae wing raatian ad arw4 A) sings shoving principal veins, cross veins, and 
cells. 8) mngs of Brachyna~uuci shwlng wing areas. (Jtanqe, 1970). 



time 11. lirmlenntidae wing bases. 1) forming, Brachpaunu. I) forewing, H p l m a ,  C) hindwing, Bnchpenurus 
adulosus grow, B. didsu. D) hindwing, Brachpm longipalpis group, 8. aigrilabris. (Stange, 1970). 



Pigw 18. llnatmical features of the Brachgnmurini. II) dorsal vies of head, thorax, and anterior part of atdm. 8 )  
frontal vies of head. C) foreleg. D) generalized mle atdm and teminalia, lateral vim, 1) female genitalia of 
 bra^^, ventral vim, P) f m l e  terminalia of Cnopholm, lateral vim. (Stanqe, 1970). 



lime 1). 7amoPic characters of BracApauw, I) dorsal view of head and pronotun, irregularis. 8) sane, 
Ihldnalis. C) saw, nigrilabris. D) saw, srckeni. g) smt, carriranns. I) saw, min~cuins. 6) wings, irregularis. 
I) saw, rWaminalis. 1) saw, sackmi. J) raw, canironus. I) femle tumipaiia, crrrirmus, L) saw, dissinilis. 
I) hindtarsw, irrcpularis. (Stmge, 1970). 



tigm 20. 4 llicrrrmu posticus, wing vmatirm. B) smc, a l e  genitalia, dorsal riew. C) smc, latual riew. 
D) llicroau subat icu ,  plate of forwing, 1) same, r l e  genitalia, dorsal dr, I )  am, lateral view. (Carpmter, 
1910). 

P i m e  21. A) S w e r d i u s  ariculus, mag venatirm, B) s m ,  a l e  geoitalia, dorsal view. C) saw, lateral v im.  
D) Smherobiu barberr, plate of forewing. 1) same, r l e  genitalia, dorsal riew. I)  same, lateral vieu. (Carpenter, 
1910). 



tiwe 22. 1) Smhuebius occidatalir, plate of forming, 1) sane, male genitalia, dorsal vim. C) s m ,  lateral vim. 
D) Smherobiu perpdm, plate of forming. 1) s m ,  male genitalia, dorsal dew. I) sane, lateral view. 
G )  Smherobiu iillingtani, plate of forkring. 1) same, male genitalia, dorsal vim. I )  same, lateral view. 
(AS, Cupenter, 1940; B and I after Carpenter, 1940). 

tiqm 23. Earrobius stigna. A) wing venation. 8) plate of forewing. C) llale genitalia, k s a l  d m .  D) same, lateral 
view, (Carpenter, 1910). 



time 24, a) Bcyrobiw pacificus, plate of forming, 0) same, m l e  genitalia, dorsal r i a .  C) saw, lateral v i a .  
D) Bcwrobiw burlinw, plate of forming. K) sane, m l e  genitalia, dorsal vim. I) rare, lateral via, (Carpenter, 
1940), 

tigun 25. [iing venation of Sisaidae. 1) Clincia areafaris. I) Sisrra vicaria. (Padin ad Gumel, 1956). 



t i m e  26. 4) C l h c i s  a reo lu i s ,  a l e  genitalia, lateral  view. I) s m ,  plate of wings. C) sate, f m l c  genitalia, 
lateral  view. 0) Cliareia chapini, m l e  genitalia, lateral  view. 1) saw, plate of wings. I) saw, f w l e  genitalia, 
lateral  view. (Parfin md Gurney, 1956). 

t i m e  21. Chqsopidae. I) genera1i:d forewing venatim using CYuysopa oculata. Inset shows difference in  Idodita. 
B) basal s w t s  ai m t m a  of b r p o p r l a  mfilabris. ( A  af ter  Bicklel and HacLeod, 1956 and Agneu e t  a l . ,  1981: 
0, Blcklel and HacLeod, 1956). 



TAIOI KON'IB NO TOTAL 
J F II A !I J J A S 9 R D DATE SPECIWENS 

i C i ; 6 C O C O l O ; O O  - 
Total 0  : 2 i4 3 3 0 ! : : 3 0 : 24 

64 





TAB:: 3,  H06TKIP COliZCTiOHS OF COlIOPTERYCIDRE IN NORR-CEIIRhl TEXAS 
................................................................................................................ 
------.--.-----------.--..---------------m------------.---.-...-------------------------..--F-- ----------------- 

TPOA' HObTB - MTAI 
J F A H J J A S O N D  SPECIXEXS 

? 0 0 0 0 0 0 0 0 0 0 0 0  
I o t a ; :  t :  2 3 0 i ! 6  9 2 O 0 1C 

Coniopteryr(C.jsinlpliclor m 0 0 0 0 0 0 0 4 7 C 0 O 
f O O 0 3 C O i 8 S O O O  
? C C O O O O O O i O O 1  

Total 0 0 3 O S 0 1 i1 13 0 3 0 16 

Smdalls angusta m O O O G O O C O 0 O G O  
or ~ i c i n a  ~ 3 0 0 C C 0 0 : ~ 0 0 0  



Conwentria callfornica n O O C O O O O l C O O C  
i o  0 0 0 0 0 0 0 0 0 0 0 
? C 0 0 0 0 0 0 0 0 0 0 0  

T o t a l 0 0 0  C O O 0  1 0 0 0 0  - 
119 

n : male, f : fm:e, 7 : genitalia ussing 



h'antlspa pulchella m S 0 0 3 C O O O O 1 : O O  
L o t 0 : 0 0 0 C t ~ 0 0 0  

T o t a l O O O D G C C O O O i O O  

E m;e, i : female 



TWiZ, 5 ,  DNWY COLLZCTIOIIS OP HYRnELEOlTIDIIE IN RORTK-CIW TEXAS 

TAXOR HOUTB 10 TOTI;, 
J P X d H I J A S 0 N O  DATE SFEC;XENS 

8rachpemurus nlgnlabrls m 0 O 0 O 0 i 0 0 0 0 0 0 0 
f O 0 0 t 0 0 0 0 0 1 ; t 0  
: I O C c O C O O O O o C C  

Total 0 C C C 0 0 0 0 0 1 i 0 0 



Tm6 5,continued HON7HLY COLLBCTIOBS OP M E O B I I D I I Z  IB BORTB-CBTRRI TEXAS ~ . ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . . - . ~ ~ - . ~ . - . - - - - - - - - - - - - - - - . - - . - - - - - - - - - - - - - - - - - - - - - . - - -  -----------------------------------------------------------------------------------.---------------------------- 
T K O B  HOh'Tn WO TOTL 

i p H k H ; J A S 0 N D 1A:E S?ECiHEXS . -- - - -- - - - - - - - . - 

I." 

n : maie, i : h i e ,  ? : genita;:a rmsrlng 



TABLE 6, H O N T a Y  COlLECPIGl iS  0 1  h S C L A P H I D A E  I N  NOBTH-CMTRA; TEXAS 
------------------------------------------.-....-------.-.---------------------------.-..------------------.---. ---------------------------------.-----------.-.-----------------7-------------------...------.------------.---- 

?AXON HONTH -- NO TOTAI 
j ? H R ; J A S 0 X 2 3A.i S??CIHSNS --- -. - - - 

Ululodes guadr:oaculata m 3 : 3 G C S G 3 C C I C C  

Ululodes n.sp, n O O O O G O G O O O C G O  
r c c : o : 3 o t o o C C :  

T o t a i O G C O ! 2 0 ~ 3 C : C :  <. 
L C  



TULE 1. XORTHLY COLLECTIONS OP BWKROBlIDliE Ih' NORIB-CEATRAL TEXAS 
---------------------..------*------------..------..--..---v--------------------.*....------------..-..------.-- ----------------------..-.---------------------..-----.---------------.-.*-*-----.------.----------------------- 

TAXON ~om TOTEL 
J P ~ A K J J A S O H D  S P E C I ~ S  

Micronus subant icus  m O O O 2 2 2 i 1 1 5 0 0 0  
f O O 5 1 3 3 O 2 2 9 5 2 0  
? ~ 1 1 0 0 0 0 0 0 0 0  

Total 0 0 5 :O 5 5 1 3 44 5 2 0 81 

S p p h e a b i u s o c c i d e n i a l i s  m 0 0 0 0 0 0 C 2 1 0 0 0 
f 0 0 0 3 0 0 1 0 0 0 0 0  
? 0 0 0 0 0 0 0 0 0 0 0 0  

T o t a i O  0 0  0 0 0  1 2  i C  0 0 4 

S p p h e : o b i u s h l l i n g t o m  n 0 0 0 8 0 0 0 i 3 C C 0 
f 0 0 0 3 0 3 0 0 n C 0 0  
? 0 0 0 0 0 0 0 0 0 0 0 0  

T o t a l 0  0 O l i  3 0 0 1 3  O 0 0 15 

h e r o b i u s  stigma m i 0 2 3 0 0 0 0 5 C : C  
f 0 0 3 3 0 0 0 0 5 i 0 2  
? 0 0 0 0 0 0 0 0 1 0 C G  

T o t a l 2  0 5 6 0 0 0 0 1 1 ;  1 2  28 

E m r o b i u s  pac i f icus  ~ 1 0 2 8 0 0 0 0 O i 2 1  
f C 0 4 3 0 0 0 0 i : l O  



- ". - - k e ,  i = h i e ,  ? : genitaiia missing 



TMLE 8 ,  HONTfiY CclLEcliDaS OP SISRIDRB I# NORTH-CMTRhl TEXAS 
.--*---------------------------------------------------------------------------.--.-------------.--..--------..- --------------------------------------------*-----------------------------------.-.---------------.------------- 

TUON HOUTE :OTL 
SPECIHBS : e A _ . . l _ r _ J a  AA-ND 

Clisilc~a dapini m 0 0 Q C O i 3 0 0 0 0 0  
f O O O O O O O o O O O 0  

T o t a l O O O O O  i O O O C O O  - 

m : male, f = female 



:A319 3. HO%KY CKECTiOIS OF CHRIS0PiDi.B :N NORTH-CEHTIUL TEXAS 
-.---------------------------->--.---------------.----------.-.-----------------.-.--.--.--.------------..------ 
.-*-----s-----.------------.-------------------.-------------.------------------.-------.----------------.-----. 

TISCt; HOATli 10 TOT& 
J P H A H J J A S 0  N 3 DATE SPECIHEh'S 

E r m c h r y s a p i m e t i n e r n s  m 0  0  i  2 O 9 8 141 1 0  0  0  C 
f O  0  C 0 O : i i 2 6 8  4 2 0  0  0 
? O O O O C O O l l O O t i C  

Totai 0  0  0  2 0  20 20 226 8  2 0 0  0  213 

? 0 0 0 1 0 C 0 3 1 2 C C P j 0  
Total 0 1  i  11 4 1 2 8  65 12 O 3 0  11: 

Ckysopa n i g r i c c r n l s  m O O 3 2 8 G O O 1 6 S O : t  
f 0  0  : i O  3 0 1  i 1 1 3  2 0  0  
? 0 0 0 0 0 0 0 1 3 1 0 3 C  

Totai 0  0 3 38 3 : 1  3 iO 2 2  2 0  0  6 2  

Chrysopa oeulata r O O C 8 i 2 4 1 3 2 3 0 0 1  
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ABSTRACT 

Nine of the 15 North American families of Neuroptera, 

26 genera, and 57 species, including two undescribed, are 

here recorded for north-central Texas. Four species are 

new state records. The majority of specimens represent new 

records for Texas counties. Distributional records of some 

additional species are given for counties of Texas outside 

the north-central area, as well as some for Oklahoma. 

Abundances, sex ratios, and monthly collection totals are 

given for each species. Habitat, distribution, and natural 

history data are presented for several species. Keys and 

figures are provided for identifying species of adult 

neuropterans from north-central Texas. Listings of species 

which may occur in the study area are included. 
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