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THE GENUS PARALEUCOPIS MALLOCH (DIPTERA:

CHAMAEMYIIDAE), WITH ONE NEW SPECIES 1

George C. Steyskal-

Specimens of a small, shining black fly that "were hovering about

the faces and getting into the eyes of workers" at the Boyd Desert Re-

search Center, Riverside County, California, were recently sent to me.

The species turned out to be an undescribed species of the genus

Paraleucopis Malloch (1913). The genus has until now consisted of

the sole species P. corvina Malloch, described from Kerr Ranch, New
Mexico, 23 April 1910, taken on Yucca sp., together with one specimen
from the same locality marked "from raven's nest, 5-4-1910." Of the

14 original specimens, 9 remain in the U.S. National Museum. A

single specimen, not included with the type series, from Dallas, Texas,

6 May 1910, was also recorded with the original description. No addi-

tional records have been noted.

The new species is sufficiently similar to P. corvina that all of the

distinctive characters that I can discern may be cited in comparison
with those of P. corvina, as follows.

Paraleucopis corvina Malloch (1913: 149)

(FIGURES 1-4)

Legs yellow; femora piceous medially; hind tibia sometimes brownish. Front

as long as wide at level of anterior ocellus, orbits converging anteriorly at angle

of 10-15 with each other, 1 small upper fo. Wing as in Fig. 1, length in male

'Accepted for publication: November 18, 1970 [3.0080].

-Systematic Entomology Laboratory, Entomology Research Division, Agr. Res.

Serv., USDA. Mailing address: c/o U.S. National Museum, Washington, DC
20560.
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FIGURES. 1-7, Details of Paralciicopis species. Paralcucopis corvina Malloch

1, wing; 2, oblique lateral view of male postabdomen (in plane of greatest ex-

panse of surstylus); 3, dorsal view of female postabdomen; 4, spermathecae.

Paraleucopis boijdcnsis, n. sp. 5, lateral and ventral views of male postabdomen;

6, dorsal ( left ) and ventral views of female postabdomen; 7, spermathecae.

1.8-2.0 mm, in female 2.0-2.15 mm. Male postabdomen (Fig. 2) with surstylus

unguiform, curved posterad. Female postabdomen as in Fig. 3; spermathecae as

in Fig. 4.

Paraleucopis boydensis, NEW SPECIES

(FIGURES 5-7)

Legs yellow, femora and tibiae blackish except broadly at ends, last 2 tarsal
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segments sometimes brownish. Front as long as wide, virtually parallel-sided,

with 2-3 distinct upper fo. Wing similar to that of P. corvina, but usually larger,

length in male 1.8-2.33 mm, in female 2.0 to 2.5 mm. Male postabdomen (Fig.

5 ) with surstylus showing squarish posterior shoulder and digitiform anterior proc-

ess. Female postabdomen as in Fig. 6; spermathecae 2, as in Fig. 7.

Holotype (male), allotype, and 4 male and 4 female paratypes, P.

L. Boyd Desert Research Center, 3.5 m. S. Palm Desert, Riverside

County, California, 26 April 1970 (Suzy and Saul Frommer); 1 male

paratype, same locality, 17-26 April 1970, malaise trap, dry creek near

Chilopsis, marker no. 57 (Saul Frommer and L. LaPre). Holotype,

allotype, and 1 pair of paratypes, no. 71193 in U.S. National Museum
of Natural History; remainder returned to Dr. Frommer, University of

California at Riverside.

Relationships: McAlpine (1963), in erecting the subfamily Cremi-

faniinae, referred only the genus Cremifania Czerny thereto, and

stated that Sciochthis Malloch might possibly also be a member of that

group. No additional data has come to hand regarding Sciochthis, but

the genus Paralcucopis, retained in the subfamily Chamaemyiinae by

McAlpine, with exceptions to the characters cited for that subfamily,

must be referred to the Cremifaniinae. The additional data yielded

by the present study show that Paraleucopis has all of the characters

cited in McAlpine's key, except the armed aedeagus. The postocellar

bristles are present, small and divergent; the proscutellum and post-

humeral bristle are absent; the surstylus of the male is large and

movable, and the aedeagal apodeme narrow and free, although with

a short forwardly curved process, but hardly to be called fultelliform.

I could find but 2 spermathecae in P. boydensis, but in P. corcina

there is a small, rather rudimentary 3rd spermatheca.
The 2 genera now comprising the Cremifaniinae may be distin-

guished as follows:

Vein Sc complete and strong to costa; pterostigma more than 1/3 as long as C
from R, to R_.,; arista not more than 1.5 times as long as antenna, basally thickened;

pteropleuron with 1 or more fine bristles; wholly dull flies with head largely yellowish
Cremifania Czerny

Vein Sc evanescent before attaining C; pterostigma very small; arista at least twice

as long as antenna, slender; pteropleuron bare; shining flies, body wholly black

Paraleucopis Malloch

I am grateful to Saul Frommer for the privilege of examining the

material upon which Paraleucopis boydensis is based and for permit-

ting the retention of the holotype in the collections of the U.S. Na-

tional Museum in company with that of the type species of its genus.
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2.0080. The Genus Paraleucopis Malloch (Diptera, Chamaemyiidae), with

one new species.

ABSTRACT. Paraleucopis boydensis, new species, is described from specimens
that were hovering about the faces and getting into the eyes of workers at Boyd
Desert Research Center, Riverside County, California. It is distinguished from

the type and previously sole known species of Paraleucopis, P. corvina Malloch,

principally by details of the male and female postabdomens. Notes and figures

of the latter species are also given. The genus is referred to the subfamily Cremi-

faniinae. GEORGE C. STEYSKAL, c/o U.S. National Museum, Washington, DC
20560.

Descriptors: Diptera; Chamaemyiidae; revision of Paraleucopis; Paraleucopis
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BUTTERFLIES OF THE SERPENTINE BARRENS OF
PENNSYLVANIA 1

Robert S. Anderson 2

The Philadelphia area is characterized by considerable diversity

of butterfly species because the juxtaposition of two major ecological

subdivisions of the United States produces a variety of habitats.

These physiographic areas (the Atlantic Coastal Plain and the Pied-

mont region of the Appalachians) are divided by the Fall Line lying

just South of the serpentine barrens which are found in certain parts

of Delaware and Chester Counties, Pennsylvania. Four years of field

work in these areas in Lima and Media, and particularly in the John

J. Tyler (Painter) Arboretum in Lima, form the basis of this report.

The barrens occur locally and are named for the underlying forma-

tions of serpentine or soil derived from this rock. The soil, for the

most part, does not support the growth of trees except for occasional

Willows and clumps of Sassafras. Various grasses cover the area as

well as heavy growths of Ground Pink (Plilox subulata) and patches

of Highbush Blackberry (Rulms allegheniensis), Choke Cherry (Pru-

nus virginiana) and various ferns. The edges of the barrens, espe-

cially near streams, are characterized by the presence of Milkweed

(Asclepias sijriaca] and Joe-Pye-Wecd (Eupatorium purpureum).

Many species of butterflies are attracted to the open terrain of the

barrens and visit wild flowers or maintain definite territorial areas

within the area. Woodland species are often found at the periphery;

many strong fliers follow prescribed routes which are retraced

throughout the day.

Accepted for publication: November 27, 1970 [3.0082].

-Variety Club Heart Hospital, Department of Pediatrics, University of Minne-

sota, Minneapolis, MN 55455.
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The food plants of many of the butterflies seen in the serpentine

barrens are to be found in the surrounding wooded areas, old fields,

roadsides, and waste places; however, all the species described herein

were observed regularly within the barrens.

Family SATYRIDAE (The Meadow Browns)

Euptychia cymela Cramer (Little Wood Satyr)

A fairly common insect near the wooded borders of barrens, as well as in low

brush. The flight is typically fluttering and erratic; the flight pattern is low, punc-
tuated with many periods of rest. E. cymela is single brooded, feeding on grasses

and overwintering as a partly grown larva. The adults may be found from mid

May until early August.

Cercyonis alope Fabricius (Common Wood Nymph)

Very common, having weak flight similar to . cymela, but easily distinguished

by its larger size. It is found in the open areas of the barrens as well as near and

in the woodlands. This butterfly is morphologically variable, individuals differ

markedly as to shade of brown and size of ocelli on the wings. These forms par-

tially reflect climatic and seasonal changes, also there is probably some overlap

with a Southern species, C. pegala. Alope is single brooded in this region, where

it is a breeding resident. The larvae feed on grasses after hibernation; adults fly

from June to early September.

Family DANAIDAE ( The Monarchs )

Danaus plexippus Linnaeus (Monarch )

The larvae feed on Milkweeds ( Asclepias spp. ) in the serpentine barrens.

Noxious substances contained in the Milkweed are assimilated protecting both

larvae and adults from predation. The Monarch is bivoltine with adults flying

from June to October; however, it is most common in the late fall. This strong

and tireless flier is strongly attracted to Milkweed and Butterfly Weed ( A. t u-

berosa). The migratory habits of this familiar species are well known. Northern

migration in the spring is made individually or in small groups, in the fall great

swarms of Monarchs move South.

Family NYMPHALIDAE (The Nymphs)
Subfamily NYMPHALINAE

Speyeria cybele Fabricius ( Great Spangled Fritillary )

Often seen flying rapidly and high, frequently over a prescribed route. This

Fritillary freely visits flowers such as Milkweed and Joe-Pye-Weed. The open-

ness of the barrens is attractive to S. cybele whose food plant (Viola spp.) is

found in the nearby wooded areas. It is on the wing from June to September.

Speyeria aphrodite Fabricius (Aphrodite Fritillary)

Much rarer than S. ctjbcle, which it strongly resembles in flight. Its habits

and food plants are the same as S. cybele.
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Phydodes thaws Drury (Pearl Crescent)

P. tJiaros is very common in this area, usually very active resting frequently

on rocks, leaves, bare soil, or at mud puddles. A very pugnacious insect, it vigor-

ously pursues any passing butterfly regardless of size, as well as dragonflies and

grasshoppers. It is triple brooded with the eclosion of broods overlapping so that

adults fly from late April to November. The larvae feed on Aster spp. found in

abundance in the woods.

Polygonia interrogationis Fabricius (Question Mark)

Rather rare in the serpentine barrens, although generally common in Penn-

sylvania. It may be encountered from July to September flying swiftly along

paths, stopping occasionally to rest on leaves in the sun. Nettle ( Urtica spp. )

and Elm (Ulmus spp.) are the local food plants.

Polygonia comma Harris (Comma)

Characteristics much as P. interrogationis but P. comma is more rarely seen.

Nymphalis antiopa Linnaeus ( Mourning Cloak )

Frequently one of the first butterflies seen in spring as faded and torn hiber-

nators appear on sunny days in February and March. It often flies in clumps of

trees alighting on trunks. The first new brood emerges in June or July, the second

brood is rarely seen since individuals hibernate immediately upon emerging in

August or September. Adults are rarely attracted to flowers; larvae feed on Wil-

low ( Salix spp.).

Vanessa atalanta Linnaeus (Red Admiral)

A swift flier addicted to flowers especially Thistles (Cirsium spp.). Frequents

open, sunny areas in the barrens, but also found in the surrounding woods. Adult

hibernators are seen in April, hibernating pupae emerge in May. One brood

flies in June and July, a second smaller brood is seen in August or September.

The food plant is Stinging Nettle (Urtica spp.).

Vanessa virginiensis Drury ( American Painted Lady )

This active, flower-loving species flies from June to October with 2-3 broods.

Considerable individual variation may be found, wet weather forms are larger and

more brightly colored than the "dry" forms. The larvae feed on Everlastings

(species of GnaphaUum, Antennaria, and Anaphalis), Ironwecd (Vernonia spp.),

and Burdock (Arctium spp.).

Vanessa cardni Linnaeus (Painted Lady or Cosmopolite)

A wide-ranging, international butterfly preferring open fields in which it is an

avid flower visitor. The numbers of V. cardni and V. virginiensis may fluctuate

greatly from year to year. In Europe, V. cardui is noted for its migratory habits;
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however, it is apparently not migratory in this area. It shows great seasonal and

individual variation. There are 3-4 broods with adults flying from May to Octo-

ber. Thistles ( Cardius spp. and Cirsium spp. ) are the principle larval food.

Subfamily LIMENITINAE

Limenitis arthemis astyanax Fabricius ( Red-Spotted Purple )

Although the Red-Spotted Purple is a strong and graceful flier, it is fond of

sunning with partially spread wings. It is seen rarely at flowers. While it may
be seen as early as June, it is more common from August to October. The food

plants are Wild and Choke Cherry ( Primus serotina and P. virginiana ) .

Family LYCAENIDAE (The Gossamer-Winged Butterflies)

Subfamily THECLINAE ( Hairstreaks )

Calycopis cecrops Fabricius ( Red-Banded Hairstreak )

C. cecrops is not common in the barrens, but may be seen visiting flowers from

August until October. The local food plant is Dwarf Sumac (Rhus copallina}.

Stn/mon melinus Hubner (Gray Hairstreak)

This fast-flying Hairstreak is seen frequently at flowers. It is bivoltine, adults

fly from May to October. Its habit of grinding its hind wings together when at

rest is shared by most other Hairstreaks. Larvae feed on a variety of plants in-

cluding Hops (Humitlus sp.), Mallow (Malva sp. ), Knotweed (Pohjgonum sp. ),

St. John's Wort (Hijpcricum sp. ), and Cultivated Beans (Phascolus sp.).

Strymon titus Fabricius (Coral Hairstreak)

Regularly found in the open areas of the serpentine barrens at flowers in July

and August. The food plants are Cherry (Primus serotina and P. virginiana}.

Satyrium falacer Godart (Banded Hairstreak)

Morphologically variable and frequently difficult to differentiate from

Satrium caryaevorus. Usually seen in open glades in woods at the edge of the

barrens. Oak (Quercus spp.), Hickory (Carya spp.), and Butternut (Juglans

cinerea) are the larval food plants. Adults fly in June and July.

Satyrium caryaevorus McDunnough ( Hickory Hairstreak )

Adults in July, habits and food are similar to S. falacer.

Subfamily LYCAENINAE ( Coppers )

Lijcaena phlaeas Linnaeus (American Copper)

This locally common species is as pugnacious as the Pearl Crescent. It stays

in open fields, pausing at flowers between swift and erratic flights. There are

at least three overlapping broods with adults from June to October. The food

plant is Sheep Sorrel (Rumex acctosclla).
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Subfamily PLEBEIINAE ( Blues )

Everes comyntas Godart ( Eastern Tailed Blue )

This Blue may be seen in the barrens and the near-by woodland. There is

much seasonal, individual, and sexual variation; females are often quite darkly

pigmented. The food plants are Tick Trefoils (Dcsmodium spp. ) and Clovers

(species of Trifolium, Mclilotus, and Lespedeza). Adults from May to October.

Lycacnopsis argiolus Linnaeus ( Spring Azure )

The Spring Azure can be seen as early as March, and is common until early

October. This butterfly is more restricted to the woods than the Tailed Blue.

Dogwood (Cornus florida), Sumac (Rhus sp. ), Blueberry (Vaccinium conjm-

bosum), and many other food plants are abundant.

Family PAPILIONIDAE (Swallowtails)

Papilio polyxenes Fabricius (Black Swallowtail)

P. polyxencs was seen more frequently in 1969 and 1970 than in previous

years. It stays in the open areas of the barrens, flying swiftly when not visiting

flowers. Adults have been seen from May to October. The larvae feed on mem-

bers of the Carrot family (UmbcUifcrae).

Papilio glaucus Linneaus (Tiger Swallowtail)

P. glaucus is seen in fields and woods, a strong flier given to avid flower-

visiting. The female shows sexual dimorphism with a dark form in addition to

the familiar yellow phase. Dark females have been more numerous in recent

years and are always more frequently seen in the latter portion of the summer.

The Tiger Swallowtail flies from May to August. The larvae feed on various trees

including Wild Cherry (Primus scrotina), Tulip Tree ( Liriodendron sp.), and

Birch (Betula sp.).

Papilio troilus Linneaus (Spicebush Swallowtail)

Aside from P. glaucus, this is the most common Swallowtail in the serpentine

barrens. It occurs with equal regularity in woods and open fields. It flies from

June to mid-October and is not seen as frequently at flowers as other Papilionidae.

Summer forms are larger and brighter than spring specimens. The food plants are

Spicebush ( Lindera sp. ) and Sassafrass.

Family PIERIDAE (Whites and Sulphurs)

Anthocharis genutia Fabricius ( Falcate Orange Tip)

While rare in Pennsylvania, the Falcate Orange Tip is locally common in the

woods near the barrens in April. It is usually associated with Cat-Brier (Smilex

glauca) thickets. It flies rather weakly and visits Bluets (Honstonia cacrulca)

blooming in clearings. There is only one brood with adults emerging from over-

wintering pupae in the early spring. Females lack the characteristic orange tip

and are seldom seen on the wing. Larvae feed on Rock Cress (Arabis per-
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foliatum), Bitter Cress (Cardamine sp. ), Winter Cress (Barbarea vulgaris), and

Shepherd's Purse (Capsella bursapastoris).

Colias curt/theme Boisduval (Alfalfa Butterfly)

A very common insect seen in grasses and on flowers of the serpentine barrens.

It is subject to great individual variation. One quarter to one half of the females

are white. Spring forms are often small with orange and yellow markings and re-

duced black borders. To further complicate the situation, it readily hybridizes

with Colias philodice and probably 10-20% of the specimens taken are hybrids.

This butterfly has extended its range northeastwards following the planting of

Alfalfa; it was uncommon in Pennsylvania before 1935, but is now firmly estab-

lished. Adults are seen from April until November or December as a result of at

least four overlapping broods. The food plants are Alfalfa (Medicago sp. ), White

Clover (Trifolium repens), Sweet Clover (Melilotus sp.), and Crown Vetch

(Coronilla sp. ).

Colias philodice Latreille (Common, Clouded, or Yellow Sulphur)

Extremely common with habits and seasons similar to the Alfalfa Butterfly.

Many females are white, and both sexes are subject to much individual, seasonal,

and local variation, as well as hybridization with C. eunjtheme. The food plant

is primarily Clover (Trifolium sp.).

Eurema lisa Boisduval and Leconte (Little Sulphur)

Small and low flying, the Little Sulphur is not usually seen at flowers. Indi-

viduals vary from yellow-orange to white. E. lisa is noted for its migratory habits

in the southern part of its range, but not in this area. Adults fly from May to No-

vember, but are most common in the fall. Larvae feed on False Sensitive Plant

(Cassia nictitans) and Clover (Trifolium sp.).

Picris rapac Linneaus (Cabbage Butterfly)

This extremely common butterfly is seen everywhere in the area. Usually ob-

served in the company of Sulphurs from March until mid-October. The larvae

feed on many kinds of wild and cultivated Crucifcrae with a preference for

Yellow Rocket ( Barbarea sp. ) .

Family HESPERIIDAE ( Skippers )

Subfamily PYRGINAE (Larger Skippers)

Epargtjreus clarus Cramer (Silver-Spotted Skipper)

A common skipper seen at flowers and sunning on the leaves of bushes and

low trees. Flying from May to September with larvae on Locust (Robinia pscu-

doacacia ) .

Achalarus lycidas Geyer ( Hoary Edge )

Frequently observed in the serpentine barrens. Its habits are similar to the
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Silver-Spotted Skipper; however, its flight is somewhat less energetic. Adults fly

in June and July. The food plant is Tick Trefoil (Desmodium sp.).

Thorybes bathyllus Abbot and Smith (Southern Cloudy Wing)

Visits flowers in open fields from June to September. Larvae feed on a num-

ber of Legumes.

Pyrgus communis Godart (Checkered Skipper)

This distinctive Skipper may be seen on low vegetation from July to Septem-
ber. When not alarmed, its flight is not as fast and erratic as other Skippers.

Food plants are Mallows (Malvaceae).

Pholisora catiilhis Fabricius (Sooty Wing)

Infrequently seen visiting flowers, but generally common in the area. Usually

rests on low objects in the sun with open wings. Flying from late May to October,

the larvae feed on Pigweed (Amaranthtts sp.) and Ragweed (Ambrosia sp. ) in

the serpentine barrens.

Erynnis icelus Scudder and Burgess (Dreamy Dusky Wing)

Habits similar to the previous species. Found only in June in open areas and

at mud puddles. Food plants are Birch (Betula spp.).

Subfamily HESPERIINAE (Smaller Skippers)

Ancyloxipha nnmitor Fabricius (Least Skipper)

Usually quite common but frequently overlooked because of its small size and

very low flying habits. It may be seen resting on grasses and often chases larger

butterflies. Feeding on a number of grasses, adults fly from June to early No-

vember.

Hesperia metea Scudder (Cobweb Skipper)

Rare, irregularly seen in late May. Probably feeding on grass.

Hesperia sassacus Harris (Indian Skipper)

A showy skipper not often seen at flowers, but often sits in sun on low objects.

Seasons and food preference similar to //. metea.

Polites coras Cramer (Yellow-Spotted Skipper)

This common Skipper is often observed on a number of wild flowers. It is

seen in all parts of the barrens, particularly along paths and on roadsides. Flying
from May to September, it is most common in the fall. Grasses make up the larval

food.

Polites thcmistoclcs Latreille (Tawny-Edged Skipper)

A common, flower-loving butterfly flying from May to October. Feeds on

grasses.
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Politcs peckius Kirby (Peck's Skipper)

Very similar in seasons and habits to P. thcmistocles.

Atrtjtone logan Edwards (Delaware or Yellow Skipper)

Common butterfly of midsummer (July and early August) which is known for

its pugnacious behavior. It, like many of the skippers of the serpentine barrens,

feeds on grasses.

Atrytonopsis hianna Scudder (Dusted Skipper)

Uncommon to rare and variable in numbers from year to year. The food

plants are grasses.
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OCCURRENCE OF A LATENT POLYPHENISM IN PIERIS

VIRGINIENSIS (LEPIDOPTERA: PIERIDAE) 1

Arthur M. Shapiro 2 3

"Seasonal polymorphisms" are well-known in insects of several

orders. They are better called polyphenisms to emphasize the lack of

genetic differences among the "morphs" ( phenotypes ) ,
which are pro-

duced by developmental switch mechanisms under environmental

control. The control mechanisms for the seasonal polyphenisms of

two Nearctic Pieris, P. protodice Boisduval and LeConte and P. napi

olcracea Harris, have recently been shown to be photoperiodic (Sha-

piro, 1968; Oliver, 1970). (These belong to different species-groups

or subgenera.) This is known to be true also for two Palaearctic

stocks of the P. napi group, P. n. napi from England and P. "adal-

winda" from northern Scotland and Orkney (Shapiro, unpublished

data). This paper reports a hitherto unsuspected polyphenism in an-

other member of the napi group, P. virginiensis Edwards.

Throughout its range, P. virginiensis is believed to be strictly uni-

voltine although the partly sympatric, closely related P. n. oleracea is

trivoltine in the overlap zone. Forbes
(
1960

)
mentions a "rare second

brood" of P. virginiensis at the southern end of its range, but no speci-

men data are cited. The normal phenotype of P. virginiensis is similar

to the vernal phenotype of P. n. oleracea, but has the vein-lines less in-

tensely dark and contrasting. In long series some variation in the in-

tensity of the pattern is evident, but at least traces are always present.

'Accepted for publication: November 29, 1970 [3.0083].
2Division of Science and Engineering, Richmond College, 130 Stuyvesant

Place, Staten Island, NY 10301.
3Thanks are due Mr. George Patterson of Wellsboro, Pa. for providing access

to a population of P. vir^inicn.sis, and to Mrs. Adrienne R. Shapiro and Mr. Frank

Slansky for their help in the field.
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Diapause in Pieris spp. is also under photoperiodic control, and

previous experiments have shown that early-to midsummer photo-

periods, which inhibit diapause in multivoltine species such as P. n.

olcracea, P. protodice, P. brassicae Linnaeus, and P. rapae Linnaeus,

induce diapause in P. virginicnsis. In P. protodice high temperatures

inhibit diapause even under inducing photoperiods, and it is possible

to separate the photoperiodic control of diapause and pattern. This

has been impossible in the napi group, although it has not been di-

rectly established whether the two effects are physiologically linked.

On 10 May 1970 four females of P. I'irginicnfiis were collected in

Tioga County, Pennsylvania and induced to oviposit the next day.

The larvae were reared on several photoperiod and temperature re-

gimes as well as on hosts other than the normal one, Dentaria diplnjlla

Michx. (
Cmciferae

)
. One batch of seven larvae was reared under

continuous illumination from a 60-watt incandescent bulb at 80F on

an abnormal host, Sisymbrium officinale var. leiocarpum DC (Cruci-

ferae). The only one of these conditions not previously tested with

this species was continuous light. The larvae grew slightly faster

than the normal rate, pupating 25-27 May. Three eclosed without

diapause: a male on 4 June and females on 3 and 5 June. These in-

dividuals have no trace of the dark vein-lines beneath (figure 1) and

are completely indistinguishable by color and pattern from the full

summer phenotype of P. n. oleracca. Their diapausing siblings eclosed

after three to six months as normally pigmented P. virginiensis.

Pieris virginiensis is apparently a highly specialized derivative of

FIGURE 1. Pieris virginiensis bred without diapause. Male at left, female at

right; ventral surfaces.
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the napi group, with a biology completely tied to the phenology of an

ephemeral, vernal host plant, dentaria. It will oviposit and can be

reared in captivity on as great a variety of Cruciferae as other, less

specialized Pieris spp. and any chemical basis for its apparent restric-

tion to dentaria in the field is unknown. (The preference could con-

ceivably depend on habitat selection rather than chemical cues; den-

taria is often the only Crucifer in the preferred P. virginiensis climax-

hardwoods habitat.
)

In any case, the April-May flight period of P. virginiensis allows

the resulting larvae to develop during the period of rapid dentaria

growth in mid-late May. The pupae enter diapause in early June

and shortly thereafter the plants die back until autumn. The adoption

of an essentially obligate diapause was, then, a critical step to syn-

chronize development with this host. Selection experiments suggest

that genetic manipulation of diapause is relatively easy in multivoltine

Pieris spp. (Shapiro, unpublished data). Assuming a direct physio-

logical link between diapause and phenotype in the napi group, adop-

tion of the P. virginiensis diapause system would submerge the pheno-

typic switch while leaving the mechanism intact. This is apparently

the history of P. virginiensis.

Except for the assumed stability of the climax forest habitat, it is

difficult to see what advantages accrued to P. virginiensis when it

abandoned multivoltinism and general Crucifer-feeding, both of which

favor a high reproductive potential, for univoltinism and monophagy.

Populations of P. virginiensis are presently declining through much of

its range, even in areas where the forest has been little disturbed. This

decline began long after the introduction of P. rapae, and does not

seem to be due to direct competition from that species. It may, how-

ever, reflect increased mortality due to the predators, parasites, or

pathogens of P. rapac an added burden which the low reproductive

potential of P. virginiensis would be unable to absorb.
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2.0083. Occurrence of a latent polyphenism in Pieris virginiensis (Lepidop-

tera: Pieridae).

ABSTRACT. Pieris virginiensis retains the phenotypic switch mechanism of its

multivoltine relatives although it is univoltine and one phenotype is never ex-

pressed in Nature. Univoltinism is correlated with specialization to an ephemeral

host plant. ARTHUR M. SHAPIRO, Division of Science and Engineering, Richmond

College, 130 Stuyvesant Place, Staten Island, NY 10301.

DESCRIPTORS: Pieris virginiensis; photoperiodism; diapause; polyphenism;
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REVISION OF THE NORTH AMERICAN SPECIES OF DIBOLIA
LATR. (COLEOPTERA: CHRYSOMELIDAE; ALTICINAE) 1

Edward C. Mignot 2

The genus Dibolia was erected by Latreille in 1830. Dibolia was

one of the first five new genera created from the old "supergenus"
Altica. Consequently, the limits of this genus are quite wide, and it

is doubtful that species from southeast Asia and Australia that have

been placed in Dibolia, truly belong in the same genus as species from

Europe and North America. However, it is not the purpose of this

paper to redefine the limits of Dibolia, this will be done in a future

paper.

Although there are approximately 50 valid species of Dibolia, only
4 previously described species occur in North America north of Mex-

ico. There is, however, a possibility that some of the Mexican species

of Di1)olia may extend into southern Arizona. This paper deals only
with those species that definitely occur in the United States and

Canada.

KEY TO THE NORTH AMERICAN SPECIES OF DIBOLIA

1. Apices of elytra very deeply sinuous at apex .... sinuata Horn

Apices of elytra rounded, not sinuous at apex 2

2(1). Antennae red-testaceous or red-brown 3

Antennae black . libonoti Horn

3(2). Pronotum black-bronze, copper-bronze, green-bronze, or blue-bronze, not reddish

4
Pronotum orange or red-testaceous 5

4(3). Form more oblong; elytra with spaces between striae with very few punctures
borealis Chevrolet

'Accepted for publication: December 1, 1970 [3.0085].
-Department of Biology, St. Mary of the Plains College, Dodge City, Kansas

67801.
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Form more ovate; elytra with spaces between straie with numerous fine punctures
ovata LeConte

5(3). Pronotum orange; antennae red-testaceous; elytra blue-black; pronotum width/
length ratio greater then 2.0; antenna segment 4 much longer than 3, slightly

longer than 5 ... catherinia NEW SPECIES
Pronotum and antennae red-brown; elytra green-black; pronotum width/length

ratio less than 2.0; antenna segment 4 subequal to 3, much shorter than 5

reyheria NEW SPECIES

Dibolia catherinia NEW SPECIES

Type locality: Atascosa Canyon, Arizona [Holotype: female,

August 20, 1949, on Penstemon leaf; ECMC].
DESCRIPTION OF HOLOTYPE. Oblong oval, convex, shining; orange or red-

testaceous except blue-black elytra and black along outer edge of metafemora;
total length 3.5 mm, greatest widtli 1.7 mm.

HEAD: shining, orange; tubercles flattened, separated by black line; fovea

small, deep, above each tubercle; punctation very fine, sparse; interocular distance

0.3 mm, l
/2 width of head; antennae slender, red-testaceous, extending to an-

terior quarter of elytra, fourth segment twice length of third, slightly longer than

fifth.

THORAX: orange, narrowly margined; length 0.55 mm, width 1.3 mm, width/

length=2.6; punctation fine, evenly distributed; immaculate; smooth; prosternum
red-testaceous. Scutellum triangular, blue-black, shining. Elytra shining, blue-

black, oval, rounded apex; slight humeral prominences; punctation fine, arranged
in striae, few fine punctures between striae; immaculate; length 2.8 mm, width

1.7 mm; ineso- and metasterna red-testaceous.

LEGS: red-testaceous except outer edge of metafemora black; first metatarsal

segment equal in length to 2+ 3; metatibial spur bifurcate, shallow between

apices.

ABDOMEN: sterna red-testaceous.

DISTRIBUTION: This species is known only from the type locality in Arizona.

DISCUSSION. This species is known only from the female holo-

type. It is, however, so different from any of the previously described

species of Dibolia as to warrant it as being new.

Dibolia reyheria NEW SPECIES

Type locality: Cheyenne, Wyoming [Holotype: male, Cheyenne,

Wyoming; ECMC].
DESCRIPTION OF HOLOTYPE. Oblong oval, convex, shining; red-brown except

elytra green-black and outer edge of metafemora black; total length 3.7 mm,
greatest width 1.8 mm.
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HEAD: red-brown, shining; tubercles slightly rounded, separated by black

line; fovea large, lateral to tubercles; interocular distance 0.3 mm, less than 2

width of head; antennae slender, extending to anterior third of elytra, third and

fourth segments subequal, 2 length of fifth.

THORAX: red-brown, shining, narrowly margined; length 0.7 mm, width 1.3

mm, width/length=1.9; punctation fine, evenly distributed; immaculate; smooth;

prosternum red-brown. Scutellum triangular, green-black, shining. Elytra shin-

ing, green-black, oval, rounded apex; slight humeral prominences; punctation

fine, arranged in striae; few fine punctures between striae; immaculate; length

2.8 mm, width 1.8 mm; meso- and metasterna red-brown.

LEGS: red-brown except black along outer edge of metafemora; first meta-

tarsal segment equal in length to 2+ 3; metatibial spur bifurcate, shallow be-

tween apices.

ABDOMEN: sterna red-brown.

MALE GENITALIA: arched dorsoventrally, ventral tip of median lobe pointed,

dorsal tip emarginate.

FEMALES. The females are slightly larger than the males.

PARATYPES. 1 (male, Cheyenne, Wyoming, ECMC), 1 (male, Helena,

Montana, ECMC), 1 (female, Helena, Montana, ECMC).
DISTRIBUTION: This species occurs in Montana and Wyoming.

DISCUSSION. This species is more closely related to the other new

species, D. catherinia, than it is to any of the previously described

species of Dibolia.

A B

FIGURE 1. A. Antenna segments 3, 4, and 5 of Dibolia catherinia; B. Antenna

segments 3, 4, and 5 of Dibolia rctjJieria.

Dibolia ovata LeConte

Dibolia ovata LeConte, 1859. Proc. Acad. Nat. Sci. (Philadelphia),

3:286. [Lcctotype: male; MCZC].

Type locality: California and Nevada.

Dibolia borealis Jacoby (Not Chevrolat), 1885. Biol. Centrali-

Americana Coleoptera, 4:358.

DESCRIPTION' OF SPECIES. Oval, convex, shining; black except antennae, pro-

and mesothoraxic legs, and posterior femora red-testaceous; total length 3.0 mm,

greatest width 1.6 mm.
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HEAD: shining; tubercles flattened; fovea small; punctation fine, sparse; in-

terocular distance about 2 width of head; antennae slender, extending to an-

terior quarter of elytra.

THORAX: black, narrowly margined; more than twice as wide as long; punc-

tation fine and course; smooth; immaculate. Scutellum triangular, black, shining.

Elytra shining, black, oval, rounded apex; moderate humeral prominences; mod-

erate punctation arranged in striae; abundant fine punctation between striae; im-

maculate.

LEGS: pro- and mesothoaxic legs and metafemora red testaceous, remainder

black; first metatarsal segment equal in length to 2+ 3; metatibial spur bifurcate.

ABDOMEN: black.

FEMALES. The females are slightly larger than the males.

Distribution: California and Nevada.

Dibolia libonoti Horn

Dibolia libonoti Horn, 1889. Trans. America Ent. Soc., 16:308 [Lec-

totype: male; ANSP].

Type locality: Arizona.

DESCRIPTION OF SPECIES. Oval oblong, convex, shining; black except elytra

blue-green and metafemora dark blue; total length 2.5 mm, greatest width 1.4

mm.
HEAD: shining; tubercles flattened; fovea small; punctation fine, sparse; inter-

ocular distance about 2 width of head; antennae slender, extending to anterior

third of elytra.

THORAX: black, narrowly margined; more than twice as wide as long; puncta-

tion fine and coarse, indistinct; smooth; immaculate. Scutellum triangular,

shining. Elytra shining, blue-green, oval, rounded apex; indistinct humeral

prominences; fine punctation arranged in striae; punctation between striae indis-

tinct; immaculate.

LEGS: first metatarsal segment equal in length to 2 + 3; metatibial spur bifur-

cate.

FEMALES. The females are slightly larger than the males.

Distribution: Arizona.

Dibolia sinuata Horn

Dibolia sinuata Horn, 1889. Trans. American Ent. Soc., 16:307 [Lec-

totype: male; Dallas, Texas; ANSP].

Type locality: Dallas, Texas.

DESCRIPTION OF SPECIES. Oval, convex, shining; black except thorax bronze-

black, elytra blue-green, antennae red-testaceous, and legs brown; total length

3.0 mm, greatest width 1.8 mm.
HEAD: shining; tubercles flattened; fovea small; punctation indistinct; inter-
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ocular distance about Vz width of head; antennae slender, extending to anterior

quarter of elytra.

THORAX: bronze-black, narrowly margined; more than twice as wide as long;

punctation moderate, indistinct; rough; immaculate. Scutellum triangular, shin-

ing. Elytra shining, blue-green, oval, rounded apex; slight humeral prominences;

punctation coarse, arranged in striae; many fine and coarse punctations between

striae; immaculate.

LEGS: brown; first metatarsal segment equal in length to 2+ 3; metatibial spur

bifurcate.

ABDOMEN: black.

FEMALES. The females are slightly larger than the males.

Distribution: Texas.

Dibolia borealis Chevrolat

Dibolia borealis Chevrolat, 1845. In Guer., Iconogr. Regne anim. Ins.,

:307 [Type: presumably lost].

Type locality. North America.

Dibolia aerea Melsheimer, 1847. Proc. Acad. Nat. Sci. (Philadelphia),

3:167 [Lectotype: male; MCZC].

Type locality: Eastern United States.

DESCRIPTION OF SPECIES. Oblong oval, convex, shining; bronze except an-

tennae, pro- and mesothoraxic legs, and posterior femora red-testaceous; total

length 3.0 mm, greatest width 1.6 mm.

HEAD: shining; tubercles flattened; fovea small; punctation indistinct, sparse;

interocular distance about Vz width of head; antennae slender, extending to an-

terior third of elytra.

THORAX: bronzed, narrowly margined; more than twice as wide as long; punc-

tation fine and coarse; smooth; immaculate. Scutellum triangular, bronzed, shin-

ing. Elytra shining, bronzed, oval, rounded apex; moderate humeral promi-

nences; course punctation arranged in striae; few fine punctations between striae;

immaculate.

LEGS: pro- and mesothoraxic legs and metafemora red-testaceous, remainder

bronzed; first metatarsal segment equal in length to 2+ 3; metatibial spur bifur-

cate.

ABDOMEN: bronzed.

FEMALES. The females are slightly larger than the males.

Distribution: Eastern United States and Canada.
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2.0085. Revision of the North America species of Dibolia Latr. (Coleoptera:

Chrysomelidae; Alticinae).

ABSTRACT. The genus Dibolia is revised for North America north of Mexico.

Two new species, Dibolia catherinia from Arizona and Dibolia rcyheria from

Wyoming and Montana, are described. EDWARD C. MIGNOT, Department of
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NOTE ON THE MATING BEHAVIOR OF THE CIGARETTE
BEETLE (LASIODERMA SERRICORNE (F.): ANOBIIDAE) 1

Edward N. Tobin and Lawrence W. Smith, Jr.
2

This paper reports research undertaken at the US Army Natick

(Mass.) Laboratories and has been assigned No. TP-861 in the series

of papers approved for publication. The findings in this report are

not to be construed as an official Department of the Army position.

Specific mating behavior is important in insect biology because of

its relationship to speciation, species isolation, and species recognition

(Alexander, 1962, 1964, Lloyd, 1966a, 1966b, and Wojcik, 1969a). A

knowledge of mating behavior is also important in the application of

sex attraction and sterilization control methods. According to Wojcik

(1969b), characteristic mating behavior has been described in less

than 0.1% of the 250,000 known species of Coleoptera.

This paper deals with the mating behavior of the cigarette beetle,

Lasioderma serricorne (F.). Observations are presented on the basic

features of courtship activities of virgin males when placed in obser-

vation chambers containing virgin females, and of preliminary meth-

ods for collection of a probable pheromone secreted by adult females.

MATERIALS AND METHODS. The rearing medium consisted of equal

parts of corn meal and white flour which were autoclaved, then 5%
brewer's yeast was added. Ca. 200 adults were placed in a 1 qt. jar

1/3 full of tightly packed medium. Pupae were obtained after ca. 4

weeks, removed from their cocoons, sexed, and placed in capped 3 ml

shell vials and stored at 80F and 70 5% R.H. When the adults

Accepted for publication: December 4, 1970 [3.0086].

-Applied Entomology Group, Pioneering Research Laboratory, US Army
Natick Laboratories, Natick, MA 01760.
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had emerged, virgin adult males of various age groups were intro-

duced into observation chambers containing virgin females. The cri-

teria for observation of the characteristic courtship and mating be-

havior included: 1) time spent searching for the virgin female by the

virgin male, 2) characteristic movement patterns of both sexes, 3)

time spent in copulation, and 4) length of time that females were at-

tractive to virgin males. The data obtained were based on forty-nine

matings.

RESULTS AND DISCUSSION. The amount of time spent locating the

virgin female by the virgin male was relatively short; less than 60 sec.

and usually 27 sec., except for antennectomized males. The time

antennectomized males took to locate the females was long and vari-

able and only two out of ten copulated successfully.

The receptive female did not move away when investigated by
the male. The male mounted the female a posteriori, clasped the an-

terior lateral margins of the female's prothorax with his prothoracic

tarsi and executed one or more preliminary copulatory movements.

During these movements, the genitalia were extended, rotated 180

and inserted in less than 15 sec. After insertion, the male dismounted

to the right of the female and assumed the characteristic end to end

position. The mated pair usually remained quiescent, except for ab-

dominal pulsations, until a few minutes before separation. Separa-

tion was accomplished by the female actively moving away and pull-

ing the male behind her until disconnection occurred.

Time spent in copula usually lasted more than 1 hour. Length of

copulation was defined as that time spent from the beginning of the

end to end position until separation. This average time was 73.8

minutes. The shortest and longest times were 47 minutes and 104

minutes, respectively.

Females were attractive to males prior to their first mating and

after each oviposition, but not during the intervening time. Males

were capable of mating every 24 hours and usually mated no more

than 8 times before dying. The longevity of the adult insects was ca.

16 days for males and 20 days for females. Females usually mated

after each oviposition and mated no more than 4 times.

Evidence of a sex pheromone was suggested by the quick locating

time
(
15 seconds

)
of females by the males in observation chambers

previously used for matings, and by the characteristic behavior of an-

tennectomized males. Additional evidence was obtained utilizing the
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method of Burkholder and Dicke
(
1966

) by passing air over 1000 fe-

males and recovering an attractive subsistance on 12.7 mm. diameter

assay discs. The discs were attractive to virgin males as indicated

by their movements towards it, attempts to mate with each other,

and by frequent extensions of their genitalia.
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2.0086. Note on the mating behavior of the cigarette beetle (Lasioderma

serricorne (F.): Anobiidae).

ABSTRACT. Males locate virgin females in 60 sec. or less, suggesting the

presence of pheromones in rearing medium. Time in copula usually lasted

more than 1 hr. EDWARD N. TOHIN and LAWRENCE W. SMITH, JR., Applied

Entomology Group, U.S. Army Natick Laboratories, Natick, MA 01760.
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GUIDE FOR WRITING DESCRIPTORS 1

Ross H. Arnett, Jr. 2

The title of an article is one form of an abstract, but because of the need for a short

phrase, it cannot be complete or even entirely accurate. No attempt should be made to

list all key words in the title. The most that can be done is to give the reader a general

idea of the contents of a work. For a broad topic, only a few words are needed for the

title, but for the more restricted or specialized topic, more words are needed to show the

restriction. It is here that the title fails us. Titles are an adaptation from fiction writing.

There never really has been a good system for articles. Perhaps it would be best if all

articles were simply given as "An article by John Doe." However, the new system of

adding index words, or descriptors has come to our rescue. This system is described here.

Beginning with volume 81 Entomological News has used "descriptors" or key words

as a means of indexing each document published, either in the journal form or as an

article for "Data Documents for Systematic Entomology" [DDSE]. These descriptors

are used for indexing each volume. The index to volume 81 is an example of this, and it

also shows the use of the three categories of index terms described below.

Volume 82 of Entomological News introduces a further modification of the DDSE
system. All documents received and accepted for publication in a future issue will be

listed in the current issue, the listing to be made just prior to the time the issue goes to

press. The list will include the document number, author, date of acceptance, title, and

descriptors. The following guide for listing descriptors should be used, and is expected

from each author submitting papers for consideration for publication in Entomological

News.

The rules for writing descriptors are essentially those used for indexing (see Arnett,

1970, pp. 84, 98-99, 125-127). The best way to select descriptors is to examine the text

without consideration of the title. All words needed must be listed even if they appear in

the title. If the job of selecting descriptors is carefully done, changes and omissions

needed in the title may be more obvious.

Descriptors fall into three groups: 1) the subject matter in general terms; 2) place or

area included in the article; period of time covered, or terms used to restrict the general

subject matter, but not those terms that are included in three; 3) taxa from higher

categories to species and subspecies, or phenomena or processes described. Some details

of procedure and some examples of these are given in this article, but only by practice in

selecting and listing descriptors can one become competent in this part of writing.

The selection of the proper descriptor for the subject matter is the most difficult of

the three categories. A great many of the papers in Entomological News are of a taxono-

1

Accepted for publication: April 8, 1971.
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mic nature. It is not inappropriate to use this word as a descriptor. The type of taxono-

mic paper may be used also, as revision, review, note, monograph, or similar term. Other

papers deal with the "physiology of", the "behavior of, the "life cycle of," and so on.

The geographical location or area covered helps to orient, and, often, eliminate. For

example, if a taxonomic paper includes only Old World taxa, then those interested only

in data on North American taxa may pass by the paper. Mention of the area in the title

is often omitted resulting in a great time loss reading each description trying to deter-

mine the area covered. Papers on ecology, behavior, and reports of field experiments

should carefully locate the area where the data were gathered. It is likely that physio-

logical research should be geographically oriented for interpretation of certain results. It

is difficult to know exactly how geographical areas should be reported, especially when

politically determined names are used. Attempts have been made to standardize geo-

graphical names, but these have not been accepted generally. For North America, it is

relatively simple, the countries seem stable, there is little change in states and provinces.

For descriptors, there is seldom need to list more subdivisions unless a particular island,

city, institution, or research area is mentioned. Those working in other areas have to use

their best judgement.
Names of organisms are the best and easiest to use of the classes of descriptors.

Names of taxa of all categories above species are used as index words only. Species,

however, should have modifiers. These modifiers must explain why the species is cited as

a descriptor when taxa of a higher category would otherwise serve as well. For example,

no need to mention all of the species in a generic revision. The name of the genus is

sufficient. However, if the data reported are not inclusive for the higher category, the

next lower must be used. If this is a species, then the type of information given about

the species in the paper is required. This might be a description (give stage), distribution,

behavior, reproduction, life cycle, population, or other information.

Finally, in papers dealing with function, the process or processes are given. Since

there is no acceptable classification of these processes at the present time each author

and editor is on his own for this. I strongly recommend the list as given in the contents

of Zoological Record, section 13, Insecta. But this can be improved upon.
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Data Documents for Systematic Entomology
The following articles have been received, and will be published in Entomo-

logical News as space permits. The date of acceptance is indicated, followed by

descriptors. The document number, prefixed by 1 ., indicates title only. Abstracts,

indicated by the prefix 2., are available from the editor. The complete article,

when published, will have this same document number, prefixed by 3, placed in

brackets after the first footnote.

Document numbers not previously accounted for. -1.0006, rejected; 1.0026, rejected;

1.0031, rejected; 1.0068, rejected; 1.0072, withdrawn; 1.0074, withdrawn; 1.0084, re-

jected.

Documents accepted for publication.- 1 .0079, November 9, 1970. Thornhill, Albert

R. and Kirby L. Hays. A new locality record for Neochrysops globosus Walton. Descrip-

tors: Diptera; Tabanidae; Neochrysops globosus in Alabama; Alabama, Neochrysops

globosus: tabanid trap.

1.0081, November 19, 1970. Walls, Jerry C. and Maleta Walls. Some stream-dwelling

dragonflies from Allen parish, Louisiana. Descriptors: Odonata; dragonflies; stream-

dwelling; Louisiana, stream-dwelling dragonflies.

1.0087, December 5, 1970. Knutson, L. V. Puparia of Salpingogaster conopida and

S. texana, with notes on prey (Diptera: Syrphidae). Descriptors: Diptera; Syrphidae;

Salpingogaster conopida, puparia; Salpingogaster texana, puparia; prey; Neotropical.

1.0088, November 26, 1970. Sanderson, Milton W. The genus Serica recorded on

Mexican mainland (Coleoptera, Scarabaeidae). Descriptors: Coleoptera; Scarabaeidae;

Serica porcula in Mexico; Mexico, Serica porcula in; Quercus grisea, host.

1.0089, December 15, 1970. Freytag, Paul H. The type specimens of the genus

Chunroides (Homoptera; Cicadellidae). Descriptors: Homoptera; Cicadellidae; Chunr-

oides; type specimens.

1.0090, January 9, 1971. Masters, John H. Heliconius cydno (Lepidoptera; Nymphal-

idae) attracted to heliotrope. Descriptors: Lepidoptera; Nymphalidae; Ithomiidae; Dana-

idae; Ctenuchidae. Heliconius cydno, on heliotrope; heliotrope; Venezuela.

1.0091, February 3, 1971. Hung, A. Chang-Fu. On the taxonomic status of Poly-

rhachis kirkae Donisthorpe and its presumed mimicry (Hymenoptera: Formicidae).

Descriptors: Hymenoptera; Formicidae; Polyrhachis nigriceps, synonymy; Polyrhachis

kirkae, synonymy; mimicry.

1.0092, February 3, 1971. Hung, A. Chang-Fu. Cytological studies of five species of

dragonflies (Odonata: Anisoptera). Descriptors: Odonata; Anisoptera; chromosomes;

Aeschna clepsydra and A. verticalis, chromosome number; Epicordulia princeps, chromo-

some number, Tetragoneuria spingera, chromosome number; Erythrodiplax bcrenice,

chromosome number.

1.0093, January 11, 1971. Sublette, James E. and Mary F. Sublette. The Ortho-

cladiinae (Chironomidae: Diptera) of California. 1. The Cricotopus infuscatus group.

Descriptors: Diptera; Chironomidae; Orthocaladiinae; Cricotopus infuscatus group; Cali-

fornia.

1.0094, February 9, 1971. Alexander, Charles P. New exotic crane-flies (Tipulidae:

Diptera) Part XXI. Descriptors: Diptera; Tipulidae; new species from India.
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PUPARIA OF SALPINGOGASTER CONOPIDA AND S. TEXANA,
WITH NOTES ON PREY (DIPTERA: SYRPHIDAE) 1

L. V. Knutson2

The syrphid genus Salpingogaster Schiner consists of about 40 de-

scribed species in Central and South America, with S. nepenthe

(Hull) and S. punctifrons Curran known from Florida and S. texana

Curran known from Texas. Immature stages of only S. nigra Schiner

(Guppy, 1913), S. dactylopiana Blanchard (Blanchard, 1938) and a

species probably correctly determined as S. nigriventris Bigot (Lahille,

1907) have been described. Data on the immature stages of "S. nigri-

ventris" published by Sack (1920, 1921) and Bruch (1923) appear
to be based on misidentified specimens. In the U. S. National Mu-
seum there are reared adults of S. texana and S. conopida (Philippi)

pinned with puparia. I am describing the puparia and associated

larval structures of these 2 species, and I am taking the opportunity
to bring together the published and some new prey records.

TAXONOMY

Salpingogaster belongs to the tribe Bacchini and appears to be

most closely related to Baccha Fabricius. A deeply looped third vein

of the wing of Salpingogaster has been the classical character used to

distinguish this genus from Baccha. However, this character does not

hold for the subgenus Eosalpingogaster Hull. The presence of heavy
ventral spines on the apical part of the hind femur in Salpingogaster,

1
Accepted for publication: December 5, 1970 [3.0087].

Systematic Entomology Laboratory, Agricultural Research Service, USDA
c/o U.S. National Museum, Washington, DC 20560.
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as opposed to bristly hairs in this location in Baccha, is a more reliable

distinguishing feature. Salpingogaster was classified into 2 subgenera

by Hull (1949), who proposed Eosalpingogaster for S. conopida, S.

nepenthe, and S. dactylopiana, and stated that these species have the

"Corners of first abdominal segment with a sharp hook. Third vein

with only a very low curve". The corners of the first abdominal seg-

ment range from sharply hooked to evenly rounded in specimens of

Eosalpingogaster that I have seen. The third vein of Eosalpingogaster

is very unlike the deeply kinked third vein of Salpingogaster s. sir.,

and is depressed into the first posterior cell to about the same extent

as in most species of Baccha.

Eosalpingogaster includes S. macula Schiner, S. nigriventris, and

S. texana in addition to the 3 species mentioned by Hull (1949). Sal-

pingogaster macula and S. nigriventris were placed as synonyms of

S. conopida by Shannon and Aubertin (1933), who had seen the co-

types of S. nigriventris, and by Fluke (1956). This synonymy should

be re-examined as study of the Eosalpingogaster specimens in the

U. S. N. M. collection indicates that there is considerable variation in

color patterns and that there are useful specific characters in the male

genitalia.

Published Information on the Immature Stages of Salpingogaster.

Guppy (1913) presented very superficial descriptions and figures

of the eggs, larvae, and pupae of a species that subsequently was de-

termined as S. nigra by Pickles (1932). Blanchard (1938) included

a good lateral view of the puparium of S. dactylopiana with his origi-

nal description of the species.

Considerable confusion surrounds the papers by Lahille (1907),

Sack (1920, 1921), and Bruch (1923) on "S. nigriventris". Lahille

(1907) presented a rather superficial drawing, in color, of the dorsum

of a puparium of "S. nigriventris". He included a dorsal view of the

adult in color, and a figure of the wing. In his revision of Salpingo-

gaster, Sack (1920) included a drawing of the puparium of "S. nigri-

ventris" without comment, and republished the same figure with a

brief description in 1921. Sack's figures and descriptions (1920, 1921)
of the adult and puparium show that his species is quite different from

Lahille's. Sack's statement (1921) that, "... die geschwungene dritte

Langsader, die die erste Hinterrandzelle fussformig erscheinen lasst
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. . .", may indicate that his "S. nigriventris" is a species of Salpingo-

gaster s. str., but the characters of the puparium indicate that it is a

species of Baccha. Bruch (1923) figured the larva, puparium, and

adult of "S. nigriventris" and stated that he owed his determination

to Sack, but it is not clear that Sack had actually seen his specimens.

Bruch's (
1923

) photograph of the dorsum of the adult compares well

with Sack's ( 1920, 1921
) figures of the thorax and descriptions. Bruch's

and Sack's figures and descriptions show that the larvae and pupae of

their "S. nigriventris" do not have the large tubercles that are char-

acteristic of S. dactylopiana as figured by Blanchard (1938), of "S.

nigriventris" as figured by Lahille (1907), and of S. texana and S.

conopida as described herein. The shape of the puparium of "S. nigri-

ventris" as shown in Bruch's (1923) photograph is similar to S. dacty-

lopiana, S. texana, and S. conopida, but in Sack's (1920, 1921) figure

the dorsum is more sharply downward sloping posteriorly and the

posterior end of the puparium is more attenuate. Both Sack and

Bruch mention 4 brown spots on the mid-dorsal line of the puparium
of "S. nigriventris", whereas in S. texana and S. conopida (and pos-

sibly in S. dactijlopiana) the mid-dorsal line is unmarked but there

are dark markings in front of the paired dorsal tubercles on segments

7 and 8. The figures of the cephalopharyngeal skeleton and posterior

spiracles of "S. nigriventris" presented by Bruch are not precise enough
for comparisons with my specimens of S. texana and S. conopida.

Bruch's statement (1923) that the species treated by Lahille (1907)

is a different species of the genus Baccha and that a tuberculate pu-

parium is characteristic of Baccha, seems to be only partly correct.

Lahille's species is different from Bruch's, but it is probably Bruch's

species that belongs to Baccha.

DESCRIPTIONS OF PUPARIA

The puparia of Eosalpingogaster are more similar to those of

Baccha. than to any other known Syrphinae. There are published

figures and descriptions of the puparia of Baccha clavata (Fabricius)

(Heiss, 1938), B. elongata (Fabricius) (Scott, 1939), B. fascipennis

Wiedemann (Harris and Hamrum, 1968), B. fiiscipcnnis Say (Heiss,

1938), and B. pulchrifrons Austen (Bhatia and Shaffi, 1933). In the

U.S.N.M. there are puparia pinned with adults of 9 additional species

(B. capitata Loew, B. costata Say, B. dimidiata (Fabricius), B. dolosa

Williston, B. gastrostacta (Wiedemann), B. lemur Osten Sacken, B.
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loewi Sedman, B. stenogaster Williston, and B. zeteki Curran).
None of the puparia of these 14 species or that of "S. nigriven-

tris" as described by Sack (1920, 1921) and Bruch (1923) has wart-

like body tubercles. However, puparia of Salpingogaster conopida.,

S. dactylopiana, S. texana, and "S. nigriventris" as described by Lahille

(
1907

) have 3 transverse rows of wart-like tubercles dorsally, dorso-

laterally, and laterally on the anterior, robust portion of the body ( seg-

ments 6, 7, and 8), and a series of smaller tubercles on the posterior

segments. Puparia of some species of Baccha differ in shape from

those of Salpingogaster in being very elongate (e. g., B. elongata)

or evenly tapered posteriorly (e. g., B. clavata), whereas other species

(e. g., B. fascipennis) are similar in general outline to Salpingogaster.

None of these 3 species of Eosalpingogaster has the small, lappet-like

tubercle vestiges that are typical of B. clavata.

Salpingogaster (Eosalpingogaster) texana Curran
PUPARIUM

(FIGURES 1, 2, 4, 6)

Length (entire), 6.0 mm; greatest width, 3.0 mm; greatest heighth, 3.2 mm;
width of conjoined posterior spiracular tubes, 0.53 mm; length of posterior spiracu-

lar tube, 0.25 mm. White with brownish spots on most tubercles; a short, indis-

tinct brownish patch dorsolaterally and a smaller, darker patch ventrolaterally on

segments 6, 7, and 8; margin of sole (attachment of ventral surface to substrate)

infuscated, especially posteriorly. Segmentation indistinct, integument minutely
and evenly shagreened. Clavate, rounded anteriorly, entire ventral surface flat,

strongly sloping posteriorly from segment 8 to apex. Segments 1-5 forming

cephalic caps, dorsal cap missing. Major, robust portion of body composed of seg-

ments 6, 7, and 8, this portion not as evenly rounded as in S. conopida. Trans-

verse row of paired tubercles on segments 6, 7, and 8: segment 6 with 1 pair of

small dorsal tubercles and 2 pairs of larger dorsolateral tubercles; segment 7 with

1 pair of large dorsal tubercles and 2 pairs of smaller dorsolateral tubercles; seg-

ment 8 with 1 pair of very large dorsal tubercles and 2 pairs of smaller dorsolat-

eral tubercles; segments 6, 7, and 8 each with 1 pair of minute lateral tubercles,

much smaller than lateral tubercles of S. conopida. Segments 9, 10, and 11 each

with 1 pair of minute, approximate, dorsal tubercles and segment 9 with a small

upper dorsolateral tubercle. Sole extending from segment 8 to apex. Posterior

spiracular tubes ( Fig. 1 ) faintly rugose, subshiny, black, broadly contiguous, to-

gether a little more than twice as broad as long, anterior basal margin evenly

arcuate, posterior basal margin deeply incised. Each spiracular plate with a black

spiracular scar ( SpS ) in upper, inner corner; a spiracular slit ( SS ) in upper, outer

corner; and a pair of basally converging slits on lower margin. All slits narrow,

slightly curved, yellow and surrounded by shiny spiracular prominence; slits ex-

tending over edge of plate and halfway down side of spiracular tube. Cephalo-
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FIGURES 1-6. Fig. 1. Salpingogaster texana Curran. Posterior spiracles of

pupa, posterior view. Fig. 2. S. texana. Cephalopharyngeal skeleton, from

puparium, lateral view. Fig. 3. Salpingogaster conopida (Philippi). Puparium,
dorsal view. Fig. 4. S. texana. Puparium, dorsal view. Fig. 5. S. conopida.
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pharyngeal skeleton (Fig. 2) length 0.825 mm, brownish; labrum (Lm), anterior

portion of pharyngeal sclerite, and outer wing (OW) of ventral cornu (VC)
black. Only the paired mandibles (M) form a discrete sclerite. Remaining
sclerites fused and margins indefinite, some anterior sclerites not visible in this

specimen. Based on 1 specimen: U. S. A., Texas, Mission; in USNM.

Salpingogaster (Eosalpingogaster) conopida (Philippi)

PUPARIUM

(FIGURES 3, 5)

Length (entire), 6.7 mm; (without cephalic caps), 5.5 mm; greatest width,

3.3 mm; greatest heighth, 3.0 mm; width of conjoined posterior spiracular tubes,

0.44-0.50 mm; length of posterior spiracular tube, 0.19 mm. Uniformly straw-

yellow to light brown or slightly darker dorsally in front of tubercle bases and

posteriorly along sides of sole. Segmentation indistinct, integument minutely and

evenly shagreened, without remnants of spinules. Clavate, rounded anteriorly,

entire ventral surface flat, strongly sloping posteriorly from segment 8 to apex.

Segments 1-5 forming cephalic caps, dorsal cap missing in both specimens. Major,

robust portion of body composed of segments 6, 7, and 8. Transverse row of

paired tubercles on segments 6, 7, and 8: 1 pair of large dorsal tubercles, 2 pairs

of large dorsolateral tubercles, and 1 pair of much smaller lateral tubercles. Seg-

ments 9, 10, and 11 each with 1 pair of minute, approximate, dorsal tubercles.

Sole extending from segment 9 to apex, integument very thin except around

margins. Posterior spiracular tubes smooth, shiny, black, broadly contiguous, to-

gether about twice as broad as long, anterior margin evenly arcuate, posterior

margin deeply incised. Each spiracular plate with a spiracular slit in upper, outer

corner and a pair of basally converging slits on lower margin, spiracular scar not

evident. All slits narrow, straight, only slightly lighter than surrounding raised,

shiny, spiracular prominence; slits extending over edge of plate and half-way
down side of spiracular tube. Cephalopharyngeal skeleton as described for S.

texana, length, 0.825 mm. Based on 2 specimens: Peru, Rio Charape, 29.8, C. H.

T. Townsend, and Brazil, Sao Paulo, 7.21.1919, H. F. G. Sauer; both specimens
in USNMNH.

PREY RECORDS

The 9 reared species of Salpingogaster have been reported, or are

recorded below, as predators of froghoppers (Aeneolamia Fennah,

Cephisus Stal, Mahanarva Distant, Sphenorhina Amyot and Serville,

and Zulia Fennah), aphids, (Aphis L. and Toxoptera Koch), and

Puparium, lateral view. Fig. 6. S. texana. Puparium, lateral view. DC, dorsal

cornu; DCC, dorsal cephalic cap; HS, hypopharyngeal sclerite; IW, inner wing;

Lm, labrum; M, mandible; OW, outer wing; PS, posterior spiracle; SDO, salivary

duct opening; SP, spiracular prominence; SpS, spiracular scar; SS, spiracular slit,

VC, ventral cornu; VCC, ventral cephalic cap.
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scale insects (Coccus L., Dactylopius Costa, Diaspis Costa, and Pseu-

daulacaspis Macgillivray )
.

Subgenus Eosalpingogaster

Salpingogaster conopida (Philippi)

This species has been recorded as a predator of Cephisus sicci-

folius Walker ( Aphrophoridae ) on Acacia sp., Cassia sp., and Eu-

calyptus sp. in Brazil and Argentina. It in turn is parasitized by

Ethelurgus rufipes (Brethes) (Ichneumonidae), Prosaspicera cerasina

(Brethes) (Figitidae), and Triclwmalus poltiventris Brethes and

Pachyneuron syrphiphagum Brethes ( Pteromalidae ) (d'Araujo e Silva,

et al, 1968).

Biological data associated with specimens in the USNM are

as follows: S A Par Labo Montevideo, No. 145.32, iss X.15, H. L.

Parker, Est de Sao Paulo Braz, predator of Coccus viridis [(Green)

Coccidae] 1 $
; same data except, X. 16.40, No. 145.33, 15. S A Par

Labo Montevideo, No. 451-51, iss V.20, H. L. Parker, Predactor Cotton

Scale, Chaco Arg., 1 9 . Montevideo, So. Amer. Paras Lab. Date

X.26.41, Host, scale, Parker, Maldonado, Urug, 2 $ .

Salpingogaster dactylopiana Blanchard

This species was described from specimens reared from Dactylo-

pius indicus Green (Dactylopiidae) in Argentina (Blanchard, 1938).

Salpingogaster nepenthe (Hull)

Hull (1943) described this species from Bonita, Florida, and

stated, "Ex Dactylopius tomentosus." The holotype and 2 paratypes
in the USNM collection are labeled, "Ex Dactyl, tomentosus".

Salpingogaster nigriventris Bigot.

Lahille (1907) stated that S. nigriventris was found feeding on

Pseudaulacaspis pentagons Fargioni-Fozzetti (Diaspididae) in Ar-

gentina. Sack (1921) stated that, "Dr. Ziircher fand die Puppe am
8.VIII. 1913 in der Niihe von St. Trinidad. Wahrscheinlich niihren

sich die Larven von kleinen Zikaden." Bruch (
1923

) reported this

species preying on Lecanium perinflatum Cockerell (Coccidae) on
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"Cestrum parqui, black peach" and "otras solanaceas". Sack's and

Bruch's determinations seem to be incorrect, and their material may
belong to the genus Baccha, or to Salpingogaster s. str.

Salpingogaster texana Curran

The holotype, which is in the American Museum of Natural His-

tory, is labeled, "Salpingogaster texana type 9, on Dactylopius cali-

fornicus, [SIC] Brownsville, Texas, Feb. 11, 1915, Timberlake Coll."

The puparium is mounted beneath the fly, and both of the cephalic

caps are missing. Curran (1932) corrected the name of the prey in

his descriptions and stated, "TYPE . . . larva feeding on Dactylopius

confusus [Cockerell ( Dactylopiidae ) ] . The single female in the

USNM, whose puparium is described above, is labeled, "(Mission,

Tex., 111.17.27) (pupated 111.26.27, Emg. IV.7.27) (F. F. Bibby Col-

lector) (see pupa) (Host Dactylopius tomentosus Lam[arck] )

(Baccha conopida Phil. det. C. T. Greene)". The puparium is at-

tached to a piece of cactus, pinned separately, and is labeled, in the

same hand, "Baccha conopida Philippi, see adult, Mission Tex.,

IV.7.27".

Salpingogaster sp.

An unidentified, possibly undescribed, male in the U. S. N. M. col-

lection is labeled, "Argentina, Tucuman, Feb. 1932, bred from larvae

preying on cochineal, 1 $ No. 548.31." The male genitalia are specifi-

cally distinct from those of S. conopida.

Subgenus Salpingogaster s. str.

Salpingogaster nigra Schiner.

A short outline of the life cycle of an unidentified syrphid, the

larvae of which prey on Aeneolamia varia saccharina (Distant) and

Zulia pubescens (Fabricius) (Ceropidae) on sugar cane in Trinidad

was published by Guppy (1913). Pickles (1932) referred to the

species treated in Guppy's paper as S. nigra, presented additional bi-

ological data, and considered S. nigra as the, "... chief predaceous

enemy of Tomaspis saccharina, [=A. varia saccharina] . . ." in Trini-

dad.

Biological data associated with specimens in the USNM are
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as follows: Campeche, Mex., IX.58, J. Ledere, 59-11947, Aenolamia

sp. [Cercopidae] on sugar cane, 1 5,1 9.

Salpingogaster pygophora Schiner.

According to d'Araujo e Silva, et al. (1968), this species preys on

immature Mahanarva rubicunda indentata Walker (Cercopidae) on

sugar cane, elephant grass, and imperial grass in Brazil.

"S. ? pygophora" was cited as a predator of Sphenorhina rubra

(L.) in Trinidad by Pickles (1932).

Salpingogaster spp.

"Salpingogaster sp." was recorded as preying on adult and imma-
ture Sphenorhina liturata ruforivulata (Stal) (Cercopidae) on sugar
cane and various grasses in Brazil by d'Araujo e Silva, et al.

(
1968

)
.

These authors also cited a "Salpingogaster sp." preying on Aphis gos-

sypii Glover and Toxoptera citricidus Kirkaldy ( Aphididae )
in Brazil.

ACKNOWLEDGMENTS. I thank A. D. Cushman for figures 3-6, and B. D.

Burks, R. W. Carlson, R. C. Froeschner, D. R. Miller, and L. M. Russell for check-

ing the names of the prey and their parasites.
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2.0087. Puparia of Salpingogaster conopida and S. texana with notes on prey

(Diptera: Syrphidae).

ABSTRACT. The puparia of Salpingogaster conopida (Philippi), S. texana

Curran, S. dactylopiana Blanchard, and S. nigriventris Bigot (Diptera: Syrphidae)

are clavate and similar in shape to those of the 14 reared species of the related

genus Baccha Fabricius, but they are distinguished from the latter especially by
transverse rows of dorsal, dorsolateral, and lateral wart-like tubercles on segments

6, 7, and 8. The publications on the immature stages of S. nigriventris by Sack

( 1920, 1921 ) and Bruch ( 1923 ) probably are based on misidentifications. Larvae

of several species of Salpingogaster in Florida, Texas, and Central and South

America are predators of froghoppers (Aphrophoridae and Cercopidae), scale in-

sects (Coccidae, Dactylopiidae, and Diaspididae ) , and aphids (Aphididae) on

sugar cane and various other plants. L. V. KNUTSON, Systematic Entomology

Laboratory, USDA, c/o U.S. National Museum, Washington, D.C. 20560.

DESCRIPTORS: Diptera, Syrphidae; Salpingogaster; puparia; prey; Neotropical.



THE TYPE SPECIMENS OF THE GENUS CHUNROIDES

(HOMOPTERA: CICADELLIDAE) 1

Paul H. Freytag 2 3

The genus Chunroides was described in 1947 by Evans. At that

time he included in the genus only a single new species from British

Guiana, C. wallabensis Evans, this species being described from a

single female specimen.

While at the British Museum during the summer of 1964, the

author found another older species to belong to this genus. It also

was described from a single female specimen. This species was de-

scribed by Walker in 1858 as a membracid called Uroxipus ?? patulus

Walker.

Both specimens were briefly described and poorly, or not at all,

illustrated. It is the purpose of this paper to properly place these

species, illustrate them, and describe the differences between them.

Chunroides Evans

This genus includes large, robust leafhoppers which seem to be re-

stricted to Northern South America. The hind femur has but two ro-

bust apical seta.

aThis paper (70-7-156) is published with approval of the Director of the Ken-

tucky Agricultural Experiment Station, Lexington. Accepted for publication:

December 15, 1970 [3.0089].

2 I wish to thank Dr. William J. Knight at the British Museum for his assistance

in 1964 and for tracing some of the literature.

3Associate Professor, Department of Entomology, University of Kentucky, Lex-

ington, KY 40506.
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Chunroides wallabensis Evans

(Fics. 1-3)

Chunroides wallabensis Evans, 1947, 254, Fig. 236

Chunroides wallabensis Metcalf, 1966. 215 (Catalogued)
This species was adequately described by Evans, and only a brief

description of the female's color pattern and genitalia is given below.

Head, pronotum, and scutellum buff, mottled with brown. Face with

a dark brown spot under each ocellus. Forewing smoky brown
marked with several white areas; costal margin thickened and yellow;

veins brown with raised white spots.

Female 6 mm in length. Female 7th sternum evenly concavely
rounded. Ovipositor only slightly longer than pygofer.

Holotype female: Labeled "Wallaba Forest, British Guiana, Esse-

quibo R. Moraballi Creek, 12-XI-1929, Oxf. Univ. Expedn., BM 1929-

485".

I mm

4 5
FIGURES 1-3. Chunroides wallabensis Evans. Fig. 1, front view of face; fig.

2, dorsal view of head, pronotum, and scutellum; fig. 3, ventral view of female

genitalia. Figs. 4-6. Chunroides patulus (Walker) Fig. 4, front view of face;

fig. 5, dorsal view of head, pronotum, and scutellum; fig. 6, ventral view of female

genitalia.
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Chunroidcs patuhis (Walker) NEW COMBINATION

(Pics. 4-6)

Uroxiphus ? ? patulus Walker, 1853, 341.

Brachybelus patulus Stal, 1869, 292.

Brachybelus patulus Funkhouser, 1927, 351 ( Cataloged )

This species was first described as a membracid and remained as

such until 1927. What has happened to this species since that time

is unknown as there appears to be no mention of it in the literature

since Funkhouser's 1927 catalog. It, however, is a leafhopper belong-

ing to the genus Chunroides and is very closely related to wallabensis.

Head, pronotum, and scutellum buff, mottled with brown. Fore-

wing smoky brown marked with several white areas.

Female 6 mm in length. Female 7th sternum broadly rounded

with a shallow concave median. Ovipositor extending beyond pygo-

fer its own width.

Holotype female: Labeled "Santarem"

This species is more robust than wallanbensis and can be separated

from it by the reduced color pattern of the forewings and the longer

ovipositor.
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2.0089. The type specimens of the genus Chunroides (Homoptera: Cica-

dellidae).

ABSTRACT. The two female type specimens representing the genus Chun-

roides are briefly described and illustrated. Each type represents a species, C.

wallabensis Evans and C. patuhis (Walker) (new combination). PAUL H.

FREYTAG, Department of Entomology, University of Kentucky, Lexington, KY
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Data Documents for Systematic Entomology
The following articles have been received, and will be published in Entomo-

logical News as space permits. The date of acceptance is indicated, followed by

descriptors. The document number, prefixed by 1., indicates title only. Abstracts,

indicated by the prefix 2., are available from the editor. The complete article,

when published, will have this same document number, prefixed by 3, placed in

brackets after the first footnote.

Documents accepted for publication. -1.0095, February 13, 1971. Alley, Wayne P.

An unusual escape mechanism displayed by the wolf spider, Lycosaantelucana Montgo-

mery, 1904, at Badwater, Death Valley, California. Descriptors: Arachnida; Lycosidae;

wolf spider;/,^cosa antelucana, behavior; Badwater, Death Valley, California, wolf spider;

behavior, wolf spider.

1.0096, January 12, 1971. Gray, Richard E. "False brood" Colias philodice from

New Hampshire (Lepidoptera, Pieridae, Coliadinae). Descriptors: Lepidoptera; Pieridae;

Colias philodice, false broods; New Hampshire, Colias philodice.

1.0097, March 1, 1971. Lenko, Karol. An antennal anomaly in Strongylium texatum

(Coleoptera: Tenebrionidae). Descriptors: Coleoptera; Tenebrionidae; Strongylium texa-

tum, antennal anomaly; anomaly in Strongylium texatum', Brazil, Strongylium texatum.

1.0098, March 4, 1971. Wray, David L. Additions to the North Carolina faunal list.

Descriptors: Coleoptera; Odonata; Lepidoptera; Homoptera; Hymenoptera; North Caro-

lina, new state records.

1.0099, March 6, 1971. Hales, Donald C. and Arden R. Gaufin. Observations on the

emergence of two species of stoneflies. Descriptors: Plecoptera; stoneflies; emergence,

stoneflies; Isoperla petersoni, emergence; Nemoura cinctipes, emergence; Utah, stone-

flies.

1.0100, March 5, 1971. Hubbard, C. Andresen. Word from Napoleon's prison island.

Descriptors: Hymenoptera; Isoptera; Siphonaptera; Dermaptera; bats; gerbils; Africa,

insects and mammals; Saint Helena Island; Arthur Loveridge.

1.0102, April 16, 1971. Cutler, Bruce. The spider genus Serniopyla (Araneae: Saltic-

idae). Descriptors: Arachnida; Araneae; Salticidae; Serniopyla, revision; monotypic saltic-

id genera; spiders.

1.0103, April 17, 1971. Tippins, H. H. and Ramona J. Beshear. On the habitat of

Haliaspis spartinae (Comstock) (Homoptera: Diaspididae). Descriptors: Homoptera;

Diaspididae; Haliaspis spartinae, habitat; Georgia, Haliaspis spartinae; salt marsh.

1.0104, April 21, 1971. Morden, R. D. and G. P. Waldbauer. The developmental
rates of Thyidopteryx ephemeraeformis from four latitudes and notes on its biology

(Lepidoptera: Phaloniidae). Descriptors: Lepidoptera; Phaloniidae; Thyridopteryx ephem-

eraeformis, developmental rates; Chicago, evergreen bagworm; Champaign, evergreen

bagworm; Atlanta, evergreen bagworm; Savannah, evergreen bagworm; evergreen bag-

worm.

1.0105, April 22, 1971. Kime, Bernard H. Transpiration rates in Schedorhinotermes

derosus (Isoptera: Rhinotermitidae). Descriptors: Isoptera; Rhinotermitidae; Schedo-

rhinotermes derosus, transpiration rates; Australia, termite; termite.

(Continued on page 48.)



ON THE TAXONOMIC STATUS OF POLYRHACHIS KIRKAE
DONISTHORPE AND ITS PRESUMED MIMICRY

(HYMENOPTERA: FORMICIDAE) 1

A. Chang-Fu Hung 2

In a previous paper (Hung, 1967) I doubted the species dis-

tinctness of Pohjrhachis kirkae Donisthorpe and speculated that it is

probably a synonym of P. nigriceps Fr. Smith (both known only from

New Guinea
)

. This problem was finally solved in January 1969 when
I studied the types of both species at the British Museum (Natural

History )
.

Polyrhachis nigriceps was first described as new species from

Waigeu by Fr. Smith in 1863. In 1898 Emery described P. atalanta

from Dorey. Later in 1925 Emery himself synonymized P. atalanta

under P. nigriceps. Smith described nigriceps from a single worker.

I have carefully examined this specimen and have compared it with

the type series of kirkae and 12 other specimens identified as kirkae

by Donisthorpe himself. The first difference I noticed is the color

pattern between the types of these two species. They both have black

heads and yellow gasters, but the alitrunk and petiole are different in

color. The alitrunk and petiole of the type specimen of kirkae are

almost as black as the head, but they are nearly as yellow as the gaster

in nigriceps. However, not all kirkae have black alitrunk and petiole.

One specimen from Waigeu has the color pattern similar to that of

nigriceps and even two specimens among the type series have heads,

alitrunks, and petioles as yellow as the gaster. Actually, only those

Accepted for publication: February 3, 1971 [3.0091].
2Department of Biology, University of North Dakota, Grand Forks, NO

58201.
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specimens from Mt. Baduri, Japen Is. and one from Mimika R. have

the same coloration as the type. Recently, I have also studied one

more cotype and an additional specimen from Bisianumu. Their color

pattern matches that of the type of kirkae. Still it is obvious that the

color pattern varies in kirkae. Another difference I found between

the types of these two species is the anterior border of the clypeus.

However, this also shows variation even in kirkae itself
( Fig. 1

)
.

In addition to the above characters, I have also used the following
ten measurements and indices for comparison: head width (HW),
head length (HL), cephalic index (CI =HW X 100/HL), scape

length (SL), scape index (SI
= SL X 100/HW), pronotal width

(PW), Weber's length of mesosoma (WL), metathoracic tibial length

(MTL), pronotal spine length (PnSL), and propodeal spine length

(PpSL). As shown in Table 1, the measurements and indices of

nigriceps fall well within the range of kirkae with the exception of the

propodeal spines which are shorter in nigriceps.

On the evidence given above, I therefore propose that Polyrhachis
kirkae Donisthorpe 1937 be relegated to the synonymy of Polyrhachis

nigriceps Fr. Smith 1863. It is interesting to note that nigriceps was
first placed to the subgenus Myrmhopla by Donisthorpe (1932), yet

b

FIGURE 1. Anterior border of the clypeus in (a) nigriceps type, (b) kirkae

type, (c) kirkae cotype, and (d) kirkae type series. All drawn to same scale.
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TABLE 1. Ten measurements and indices of P. kirkae and P. nigriceps. (all

measurements are in millimeters).
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similar to tyrannicus, but no field association of these two species has

been reported in those areas.

The case of kirkae and loriai is again not very convincing. I have

all the five workers in the type series of kirkae which, according to

Donisthorpe (1937, 1940), were taken with its model by Cheesman

from Kokoda, Papua. Again, I do not have any specimen of loriai

from Kokoda, but I do have 17 specimens from Tapini (6), Nadzab

(4), Finsch Habor (4), Bisianumu (2), and Moroka (1). They all

have black heads and alitrunks. The legs, petioles and gasters are

yellow. However, none of the five specimens in the type series of

kirkae has yellow legs, and as I have already pointed out, only the

type and one cotype have the alitrunks and petioles as black as the

head. Two other specimens in the type series have almost a uniform

yellow all over the body. As to the fifth, it has a gaster as yellow as

that of loriai, but the legs and the alitrunk and also the petiole are

much darker than the gaster ( although not as black as the head
)

.

Thus, although this presumed mimicry has been vividly described

and illustrated by Donisthorpe, I find it hard to accept. Unfortu-

nately, only Miss Cheesman has had the great opportunity to en-

counter the species concerned in the field, and no other myrmecologist
has ever reported any similar observation since then. Obviously, more

field studies of the ants themselves are needed before we can draw

any conclusion.

ACKNOWLEDGMENTS. This study was partly supported by a grant from the

Graduate Student Research Fund at the Department of Biology, University of

North Dakota, and U. S. National Science Foundation Grant GB 6514, Paul B.

Kannowski, principal investigator. I would also like to thank Dr. H. E. Evans,

Dr. D. R. Smith, Mr. E. Taylor, Dr. R. W. Taylor and Mr. C. R. Vardy for pro-

viding me with specimens from their collections.
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2.0091. On the taxonomic status of Polyrhachis kirkae Donisthorpe and its

presumed mimicry (Hymenoptera: Formicidae).

ABSTRACT. On the taxonomic status of Polyrhachis kirkae Donisthorpe and its

presumed mimicry (Hymenoptera: Formicidae). Polyrhachis nigriceps Fr. Smith

and Polyrhachis kirkae Donisthorpe are both known only from New Guinea. The

comparison of the types of both species shows that P. kirkae Donisthorpe 1937 is

a synonymy of P. nigriceps Fr. Smith 1863. The presumed mimicry of kirkae in-

volving as models two species of ants in two other subfamilies has also been

studied. In both cases, the color patterns of the mimics do not seem to match

those of their models very well. A. CHANG-FU HUNG, Department of Biology,

University of North Dakota, Grand Forks, ND 58201.

DESCRIPTORS: Hymenoptera; Formicidae; Polyrhachis nigriceps; Polyrhachis

kirkae; synonymy; mimicry.
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(Data Documents for Systematic Entomology, continued from p. 42)

1.0106, April 23, 1971. Stahnke, Herbert L. The redescription of the scorpion

Hadrums aztecus (Vejovidae). Descriptors: Scorpionida; scorpion; Vejovidae; Hadrurus

azetecus, redescription; Mexico, scorpion.

1.0107, April 8, 1971. Wray, David L. A unique species of the genus Hypogastrura
from North Carolina (Collembola, Poduridae). Descriptors: Collembola; Poduridae;

Hypogastura gravesi, new species description; Hypogastrura, key to some species; North

Carolina, Collembola; springtail.

The Entomologist's Record
To encourage the publication of concise and useful new distribution

records, corrections of previously published erroneous records, misidenti-

fications, short field notes, and current news items about entomologists,
amateur and professional, entomology departments and museums, prompt
(monthly) publication is offered in this department.

Cornell Freshman follows "Crane-fly" career.- With the appearance of the catalog of

the Tipulidae of the Americas south of the United States by Charles P. Alexander and

Mabel M. Alexander, the Cornell Alumni readers of Entomological News are reminded

of the many honors received by one of the few living students of John Henry Comstock.

The class of 1913 may be justly proud of their classmate. That they are is attested by
the following excerpt from the Cornell Alumni News, January 1971 issue:

Charles P. Alexander entered our

freshman class in 1909 with the avowed

intention of learning all that was taught

covering the science of bugs. After get-

ting his BS in 1913, he stayed on at

Cornell for his PhD in 1918. How well

he continued with his "avowed inten-

tion" is evidenced by the fact that in his

80th year he was made an Honored

Member of the Pacific Coast Entomo-

logical Society. This was in recognition

of his 60 years of work on the craneflies

of the world. He is renowned as having

described 1 per cent of all known insect

species, and he has now published over

1,000 papers on the Diptera, totaling

over 15,000 pages. Of the 12,500 figures

illustrating his publications, all but 180

were drawn by him. His scientific papers

have appeared in 125 separate journals

and in more than 30 countries all over

the world. He has been awarded high

honors for his work over the years, many from foreign governments, such as Com-

mander, Order of Merit, Bernardo O'Higgins from the Chilean government.
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For 40 years he was professor of entomology, University of Massachusetts and, in

later life, also dean of the Graduate School of Sciences. When he retired in 1959, the

University awarded him an honorary DSc in recognition of his years of teaching and his

ability with administrative duties.

Dr. Alexander and his wife Mabel, live at 39 Old Town Road, Amherst, MA 01002.

She has worked closely with him, editing his manuscripts, of which some 1 ,000 papers

have reached print. They celebrated their Golden Wedding anniversary in November

1967, when the picture on the preceding page was taken.

Congratulations, Dr. and Mrs. Alexander, on fully accomplishing a lifetime ambi-

tion.

First International Congress of Systematic and Evolutionary Biology. The Society

of Systematic Zoology and the International Association for Plant Taxonomy have

joined forces to develop this first opportunity for botanical and zoological interaction

at the international level. The University of Colorado, Boulder, has extended a gracious

invitation to meet on that campus August 4-11, 1973. The diversity of ecological situa-

tions in the surrounding countryside makes this one of the most attractive sites in North

America, both aesthetically and scientifically. The presence of experienced, enthusiastic

biologists on that campus also provides an indispensable ingredient for the success of this

Congress.

To begin the planning phase, two committees have been appointed by the sponsoring

organizations, a Steering Committee and an International Advisory Committee. The

Steering Committee will be the principal organizing group. The International Committee

will provide valuable advice and guidance in the development of the Congress and it is

recognized by the International Union of Biological Sciences as the special working group

responsible for this event.

Program plans at this point encompass interdisciplinary symposia and contributed

paper sessions. The botanists will not convene a nomenclatural section but a zoological

one on this subject is anticipated. In the next few months the outline of the program and

other activities will begin to take form. All suggestions will be gratefully received, care-

fully considered, and as many adopted as practical or feasible. Correspondence may be

addressed to any member of the Steering Committee but preferably to the Secretary:

Dr. James L. Reveal, Department of Botany, University of Maryland, College Park,

MD 20740, USA.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence
for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road, Baltimore, MD 21207.

Publications received. As soon as a publication is received, it is listed in this section.

The following have come to the attention of the editor for this month:

6. Physiology

Beament, J. W. L., J. E. Treherne, and V. B. Wiggjesworth (eds.). 1970. Advances in

insect physiology, vol. 7. Academic Press, Inc., Ill Fifth Avenue, New York, NY
10003. Cloth, $ 21.00.

Highnam, K. C. and L. Hill. 1970. The comparative endocrinology of the invertebrates.

American Elsevier Publishing Co., Inc., 52 Vanderbuilt Avenue, New York, NY
10017. Cloth, $ 12.00.

Altman, P. L. and D. S. Dittmer (eds.). 1971. Respiration and circulation. Federation of

American Societies of Experimental Biology. Bethesda, MD 20014. xxv + 930 p.

Cloth, $ 30.00.

7. Embryology

King, R. C. 1970. Ovarian development in Drosophila melanogaster. Academic Press, Inc.,

Ill Fifth Avenue, New York, NY 10003. Cloth, $ 16.50.

8. Ecology

Brian, M. C. 1966. Social insect populations. Academic Press, Inc., Ill Fifth Avenue,

New York, NY 10003. vii + 135 p. Cloth, $ 6.00.

1 2. Medical Entomology and Parasitology

Jackson, G. J., R. Herman, and I. Singer (eds.). 1969. Immunity to parasitic animals,

vol. 1. Appleton-Century-Crofts, 440 Park Ave., New York, NY 10016. xiv + 292 p.

Cloth, $ 14.00.

Burt, D. R. R. 1970. Platyhelminthes and parasitism an introduction to parasitology.

American Elsevier Publishing Co., Inc., 52 Vanderbilt Ave., New York, NY 10017.

viii + 150 pp. Cloth, $ 8.75.

Faust, E. C., P. C. Beaver, and R. C. Jung. 1968. Animal agents and vectors of human

disease, 3rd ed. Lea and Febiger Co., Philadelphia, Pa. ix + 461 p. Cloth, $ 1 1.50.

Faust, E. C., P. F. Russell, and R. C. Jung. 1970. Craig and Faust's Clinical parasitology,

8th ed. Lea and Febiger Co., Philadelphia, Pa. viii + 890 p. Cloth, $ 22.50.

International Atomic Energy Commission, 1970. Isotopes and radiation in parasitology

II. Proceedings of a research co-ordination meeting. UNIPUB, Inc., P. O. Box 433,

New York, NY 10016. Paper, $ 4.00.

17. Identification aids

Coleoptera
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Kissinger, David G. 1970. Curculionidae tribe Ophryastini of North America (Coleo-

ptera). Taxonomic Publication, South Lancaster, MA 01561. v + 238 p. (inch 128

pis.). Paper.

'VVVVVVVVVVVVVVVVVVVVVVVVVX^^

1 . General

THE INSECT REALM, by Charles L. Hogue and Fred S. Truxel. Los Angeles County
Museum of Natural History, Los Angeles, CA 90007. 1970. viii + 99 p. Paper, $ 2.00.

This paper back handbook is a guide to The Hall of Insects of the Los Angeles

County Museum. It is well illustrated with drawings and photographs and contains

general discussion on the position of insects in the animal kingdom, the history of

insects, insect structure and function, insect growth and development, insects in relation

to their environment, insects and man, injurious insects, beneficial insects, common
household and garden insects, the kinds of insects and the collection and preservation

of insects. It should be of interest to entomologists, biologists, teachers, and museum
technicians.-Ed.

INSECTS, by David Sharp. Dover Publications, Inc., New York, NY 10014. (Reprint),

vol. 1, xi + 584 p., vol. 2, xii + 626 p. Paper, $ 4.50 each vol.

These two volumes are excellent unabridged and unaltered publications of the second

( 1901 ) printing of the work originally published in 1 895 by Macmillan and Co. as volume

V of The Cambridge Natural History series: Peripatus, Myriapods, Insects, and as volume

VI (published in 1899) as Insects. The reproduction of this out of print classic should be

commended. I have compared the plates of the original to the reprint and find them

equal to the originals. The two volumes contain a world of information, albeit somewhat

dated, that makes interesting reading. These inexpensive volumes should be in every

biologists, entomologists, and naturalists library. It is hoped that Dover Publications will

republish more of these unavailable classics. -V/.

WILLIAM MORTON WHEELER, by M. A. and H. E. Evans. Harvard University Press,

Cambridge, MA 02138. 1970. xii + 363 p. Cloth, $ 11.00.

Anyone interested in the development of biological research from the early days
when Wheeler was a student will find this book most interesting. In describing the

institutions and people who influenced Dr. Wheeler's work, the authors have compiled
a history rather than a biography. So many pages of the book are devoted to this back-

ground that it often becomes somewhat difficult to follow the story of Dr. Wheeler. This

is a fascinating book that anyone in the biological field will find both interesting and

worthwhile. Bernard Krafchick, Baltimore, Md.

'VVVVVVVVVVVVVVVVVVVVX^^

4. Natural history

THE WASPS, by Howard E. Evans and Mary Jane West Eberhard. Ann Arbor Science

Paperback, AAS 518, University of Michigan Press, Ann Arbor, MI 48106, 1970.

vii + 265 p. Paper, $ 3.45; cloth, $ 7.95.

All ot Evan's work is crammed with factual information; this work is no exception.
A considerable amount of the detailed discussion about wasp habits given in this small
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work is the result of observations made by the senior author. This is unnoticably worked

into a review of the pertinent information to be found in the past literature. Many
observers have written on wasp activity, but few with the skill of these authors.

They begin with a review of the major groups of wasps, followed by their life history.

Details about the nest behavior of the solitary wasps, the social paper wasps, and other

social wasps comprise the bulk of the book. It is concluded with a discussion of the

biotic relationship of the wasps.

Any reader interested in natural history will find this work of interest. This includes

entomologists who wish an up-to-date review of this large group of Hymenoptera.-f'c?.

'VVVVVVVVVVVVVVVVVVVVVVVVVV^

6. Physiology

INSECT VISION, by G. A. Mazokhin-Porshnyakov. Plenum Press, New York, NY 10017,

1970. xii + 306 p. Cloth, $ 27.50.

This most comprehensive monograph, translated from Russian by Roberto and Lill-

iana Masironi contains a compilation of information on the visual system of insects.

The bibliography contains 631 references including a number of foreign publications not

readily available. There are chapters on the structure of faceted eyes and visual centers,

optical properties of the faceted eye, retinomotor phenomena in faceted eyes, electrical

responses, contrast sensitivity and resolving power of the compound eye, perception of

shape, depth, and light polarization, color vision, structure, and function of simple eyes,

and light as a means of recognition and orientation.

This is a valuable source book and is recommended for entomologists, physiologists,

behavior specialists, and agricultural scientists. -V/.

RESPIRATION AND CIRCULATION, by P. L. Altman and D. S. Dittmer, Eds. Federa-

tion of American Societies of Experimental Biology, Bethesda, MD 20014, 1971.

xxv + 930 p. Cloth, $ 30.00.

This volume is one of the Biological Handbook series and constitutes a complete
revision and combination of two out-of-print publications: The Handbook of Respira-

tion and the Handbook of Circulation. There are 2 sections on invertebrate respiration

and circulation. There are charts giving such information as the heart rate of various

species of insects, hemolymph volume, hemocytes, composition of hemolymph, etc.

Though most of the 11 sections cover vertebrate respiration and circulation, this book

contains a considerable amount of reference material useful to the entomologist. -Ed.

THE COMPARATIVE ENDOCRINOLOGY OF THE INVERTEBRATES, by K. C. High-

nam and L. Hill. American Elsevier Publishing Co., Inc., 52 Vanderbilt Avenue, New
York, NY 10017, 1970. Cloth, $ 12.00.

This book is the United States edition of a book published in the United Kingdom in

1969 by William Clowes and Sons, Ltd., London. Since endocrinology from its beginn-

ing has been an experimental science, the legal constraints (particularly in the United

Kingdom) upon the use of vertebrate animals for experimental purposes has forced the

undergraduate student to consider vertebrate endocrinology a theoretical subject and to

use invertebrate experiments for laboratory confirmation of basic principles.

In this book the authors have attempted to show that the principles of hormonal

integration and coordination are as well exemplified in the invertebrate animals as in the
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vertebrate. These principles are demonstrated practically, using species which are not pre-

cluded by the vivisection regulations and which are often more suitable than vertebrates

for classroom use. A certain amount of practical detail is presented to illustrate relatively

simple experiments and techniques in hopes that these will encourage teachers and

students to initiate their own investigations.-F. W. Kutz, Columbia, Md.

ADVANCES IN INSECT PHYSIOLOGY, Vol. 7, by J. W. L. Beamont, J. E. Treherne,
and V. B. Wigglesworth, Eds. Academic Press, Inc., Ill Fifth Avenue, New York,
NY 10003, 1970. Cloth, $ 21.00.

Contributions from five authorities in the field of insect physiology are included in

this book as follows: (1) Function and structure of polytene chromosomes during insect

development by M. Ashburner; (2) Structure and function of the insect dorsal ocellus by
L. J. Goodman; (3) Polarity and patterns in the postembryonic development of insects

by P. A. Lawrence; (4) Regulation of intermediary metabolism, with special reference to

the control mechanisms in insect flight muscle by B. Sackor, and (5) Cellular mechan-
isms underlying behavior-neuroethqlogy by G. Hoyle. Each contribution is written in an

understandable manner and contains numerous references.-F. W. Kurtz, Columbia, Md.

'VVVVVVVVVVVVVVVVVVVVXA/V^^

7. Embryology

OVARIAN DEVELOPMENT IN DROSOPHILA MELANOGASTER, by R. C. King.
Academic Press, Inc., Ill Fifth Avenue, New York, NY 10003, 1970. Cloth,

$ 16.50.

Insects, because of their prodigious powers of reproduction, have always interested

students of oogensis. Since both the hereditary and extraovarian environment of Droso-

phila melanogaster can easily be experimentally manipulated in rather unique ways
which have an effect upon its reproductive powers, this fly possesses great advantages
over other insects and, in fact, over any other species, with respect to such studies. The

purpose of this book is to summarize the information on how reproduction is accomp-
lished and regulated by females of this species and to try to gain some insight into the

aberrant types of oogenesis characteristically seen in females homozygous for certain

recessive female sterile genes. -F. W. Kutz, Columbia, Md.

/\AAAAA/VVV\AAA/\AA/VV/W^A^

9. Ecology

SOCIAL INSECT POPULATIONS, by M. C. Brian. Academic Press, Inc., Ill Fifth

Avenue, New York, NY 10003, 1966. vii + 135 p. Cloth, $ 6.00.

This book is a short review of social insect populations (ants, bees, wasps, and ter-

mites) and the factors that influence the social structure and population growth. This

book should be of interest to biologists, entomologists, and research workers concerned
with population dynamics.-c?.

'^A/VVVVVVVVVVVVVX/VVVX/VVVVV^
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'VVVVVVVVVVVVVVVVVVVVVVV^

12. Medical entomology and parasitology

HERM'S MEDICAL ENTOMOLOGY, 6th ed., by Maurice T. James and Robert F. Har-

wood. The Macmillan Co., New York, NY 10022, 1970. 484 p. Cloth.

The revised edition of this standard text covers topics on structure, development, and

classification of insects and arachnids, feeding apparatus of insects and Acarina, epidemi-

ology, and evaluation of animal tissue feeding, and pathogen transfer by arthropods.

The control of medically important arthropods has been changed from an emphasis on

one of specific measures to one of generalities. The amount of taxonomic material has

been somewhat reduced. The overall coverage has not been reduced and the extensive

list of references has been enlarged and updated. This book should be of enormous value

to students of medical entomology, veterinarians, physicians, and others interested in the

public health aspects of entomology. -Ed.

RECENT ADVANCES IN RESEARCHES ON FILARIASIS AND SCHISTOSOMIASIS

IN JAPAN, by M. Sasa (ed.). University Park Press, Baltimore, MD 21202, 1970.

402 p. Cloth, $ 20.00.

This book describes some of the accomplishments made during the past four years

by the Japanese Working Group on Parasitic Diseases, Japan-United States Cooperative

Medical Science Program in the areas of filariasis and schistosomiasis. Human filariasis

and schistosomiasis are still widespread in developing or tropical countries throughout
the world causing sickness and disabling effects on several hundred millions of people.

No satisfactory methods of control and treatment of these two diseases that can be

easily applied in the developing countries have been developed yet.

This volume represents a wealth of current information on filariasis and schistoso-

miasis, particularly on studies in the vertebrate host.-F. W. Kutz, Columbia, Md.

PROBLEMS IN SYSTEMATICS OF PARASITES, by Gerald E. Smith (ed.). University

Park Press, Baltimore, MD 21202, 1969. 131 p. Cloth, $ 7.95.

The publication consists of the proceedings of a symposium held under the auspices

of the AAAS. There are excellent articles by W. L. Bullock on "Morphological features

as tools and as pitfalls in acanthocephalan systematics"; M. Voge on "Systematics of

cestodes-present and future"; J. L. Crites on "Problems in systematics of parasitic

nematodes"; H. W. Manten on "Problems in systematics of trematode parasites", and

N. D. Levine on "Problems in systematics of parasitic protozoa". As the dividing line

between entomologists and parasitologists sometimes becomes nebulous, this text may
prove quite useful for many entomologists. Dr. Schmidt's conclusion "The brave new

taxonomist . . . ,
is faced with challenges comparable to any in science. We wish him

courage and fortitude, for the future of biology depends in large part upon him
"

is

applicable to any systematist.-6?.

PLATYHELMINTHES AND PARASITISM-AN INTRODUCTION TO PARASITO-
LOGY, by D. R. R. Burt. American Elsevier Publishing Co., Inc., 52 Vanderbilt Ave.,

New York, NY 10017, 1970. viii + 150 p. Cloth, $ 8.75.

This book is based on the rationale that the Platyhelminthes or flatworms are parti-

cularly suited to demonstrate the various kinds of parasitic and other forms of animal
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associations that are of biological interest and often of medical and veterinary import-

ance. This book is an introduction to these associations and, although dealing mainly

with the flatworms, refers also to other groups to emphasize the general nature of these

unique relationships. The contents includes sections on classification, the host as an

environment, host-parasite relations and each of the important groups of flatworms.

Some aspects are only lightly touched and one of these is the biochemistry of these

parasites and parasitic relationships. In the last few decades great advances have been

made in these areas of the biochemistry of parasitism, but as this book is primarily

intended for undergraduate students who have not yet commenced a study of bio-

chemistry, it probably was prudent not to expand on this aspect. -F. W. Kutz, Columbia,

Md.

IMMUNITY TO PARASITIC ANIMALS, vol. 1, by G. J. Jackson, R. Herman, and I.

Singer (eds.). Appleton-Century-Crofts, 440 Park Avenue, New York, NY 10016.

xiv + 292 p. Cloth, $ 14.00.

This book represents the first complete review of immunity to parasitic animals to be

published in the past 25 years. During this period the scope and complexity of the

subject have increased to a point where it is almost impossible for any one authority to

describe and evaluate thoroughly the many contributions which have been made in this

field. Consequently, this book is a collaborative effort in which a variety of immunologic
and parasitologic view-points are expressed.

The major subdivisions of this two volume work are divided by type of host: mam-

malian, avian, lower vertebrate and invertebrate animals, and plants. The divisions by

chapters are organized around the various parasites with emphasis on the varieties of

host responses. Volume 1 deals with the immunologic aspects of parasitic infections in

plants, lower vertebrates, and invertebrates. Each chapter is well organized and well

documented with helpful references.-F. W. Kutz, Columbia, Md.

ISOTOPES AND RADIATION IN PARASITOLOGY II. Proceedings of a research co-

ordination meeting. International Atomic Energy Commission, Vienna, 1970.

UNIPUB, Inc., P. O. Box 433, New York, NY 10016. Paper, $ 4.00.

Domestic animals are a primary source of high quality protein, but much of this

protein potential is never realized because of low animal productivity. Parasitic diseases

are an important cause of this lowered productivity of animals, as well as the source of

debilitating illiness in man. Radiation-attenuated vaccines have been demonstrated as

an effective means of controlling certain of the helminthic parasites, and the Joint FAO/
IAEA Division of Atomic Energy in Food and Agriculture has been involved since 1963

in gathering, evaluating and disseminating information on these techniques. This book

contains the research papers presented at the second meeting, held in Vienna from 2 to 6

June 1969 together with the recommendations resulting from the deliberation of the

panel.-F. W. Kutz, Columbia, Md.

CRAIG AND FAUST'S CLINICAL PARASITOLOGY, 8th ed., by E. C. Faust, P. F.

Russell, and R. C. Jung, 1970. Lea and Febiger, Philadelphia, PA 19106. viii + 890 p.

Cloth, $ 25.00

It is difficult for a practicing entomologist to avoid becoming involved in some

manner with parasitology- either as an observing scientist or an unsuspecting host. This
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classical work in parasitology has been revised to include the most recent developments.

New methods of diagnosis, treatment and control are discussed. It is a comprehensive
text and reference work on protozoa, helminths, and arthropods as agents and vectors

of disease producing organisms. Information is presented in a readable and practical

manner. The section on "general introduction and orientation" includes excellent chap-

ters on the parasite and its environment; the epidemology and geographical distribution

of human disease caused by animal parasites; nomenclatural aspects of animal species

responsible for human disease; diagnosis of disease due to animal parasites or transmitted

by animal vectors; important landmarks in parasitology, etc. Section 2 is on protozoa
and protozoan infections. Section 3 covers the helminths and helminthic infections.

Section 4 is on arthropods and human disease. Section 5 is a technical appendix.
This text will be the most useful parasitology reference in an entomologist's or

biologist's library.-Ed.

ANIMAL AGENTS AND VECTORS OF HUMAN DISEASE, 3rd ed., by E. C. Faust,

P. C. Beaver, and R. C. Jung, 1968. Lea and Febiger, Philadelphia, PA 19106. ix +

461 p. Cloth, $ 11.50.

Clinical and practical aspects of human parasitic infections are presented in this third

edition. The book is intended as an introductory text and has been revised to include the

rapid changes in the field of parasitology over the last 5 years since the second edition

was published. The parasites are treated collectively and individually with a complete re-

evaluation of newer diagnostic techniques, modern therapeutic procedures and current

epidemiological information on transmission and human exposure. Special emphasis is

given to control of parasitic diseases, especially in underdeveloped areas where the need

for this knowledge is greatest. This authoritative work is a valuable contribution to the

field of human parasitology. -F. W. Kutz, Columbia, Md.

'VVVVVVVVVVVVVVVXA/X/VVVVA/VVX^

13. Pest management

CHEMICAL CONTROLLING INSECT BEHAVIOR, by Morton Beroza (ed.), 1970.

Academic Press, 111 Fifth Avenue, New York, NY 10003. xii + 170 p. Cloth, $ 10.00.

The symposium proceedings presented in this volume provide information on chemi-

cals for controlling insect behavior: such chemicals as may prove useful either for direct

control or for making other control measures more efficient. Jacobson, et al. discusses

sex pheromones of the Lepidoptera. Silverstein presents information on attractant phero-

mones of Coleoptera, and Tumlinson, et al. writes on boll weevil sex attractants. The

chemical basis of sterility is reviewed by Blum and Weatherston and Percy discusses

arthropod defensive secretions. Dr. Beroza concludes with current usage and develop-

ments with insect repellents and attractants in the U. S. D. A.

This informative book provides valuable current material for entomologists, eco-

logists, chemists, pesticide chemists, biochemists, bioorganicchemists, insect physiologists,

environmental lexicologists, pest control officials, agricultural chemical manufacturers,

agricultural specialists, and animal behavior analysts. -Ed.

'VVVVVVVVVVVVVVVVVX/VVVX/VVVVVVVX^



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans- A. Revision of the Mexican and Central American Spider Wasps
of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A. Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox- A. Monograph of the Ithomiidae (Lepidoptera) Part III. The
tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Heteroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. James R. Zimmerman- A. taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 110 pages, 10 plates, 26 maps. . . .$2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.



The Entomologist's Market Place
Advertisements of goods or services for sale are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column, and,
when necessary, the older ones at the top are discontinued.

Shield-backed katydids of the genus Steiroxys wanted for taxonomic study. D. C.

Rentz, Department of Entomology, Academy of Natural Sciences of Philadelphia, 19th

and the Parkway, Philadelphia, PA 19103.

For sale: Goliath beetles, Megasomas spp., Scarabaeidae, Cerambycidae, Lucanidae.

Send for list. R. L. Dunn, Box 468, Sedona, AR 86336.

For sale: Papers and reprints on entomology and arthropods (no Lepidoptera). List

sent in return for stamped self-addressed envelope. Rossell Rahn, Sawyer, MI 49125.

Subarctic entomology, particularly of South Georgia and Heard Island, with bio-

geographical summary. Ed. by J. L. Gressitt. Pacific Insects Monograph 23, 1970, 383 p.,

illus., incl. color pi. $ 9.50 hard binding; $ 8.50 wr., Bishop Museum Press, Box 6037,

Honolulu, HI 96818.

Wanted to buy: Living cocoons of H. cecropia, P. cynthia, A. polyphemus, H. Colum-

bia, and other species. Richard K. Zajdel, 1709 Jamestown Place, Churchill, PA 15235.

Wanted: Cleridae preserved in fluid (Formalin, Bouin's, etc.) for internal anatomy
studies. Will trade, buy or any other arrangement. Especially interested in foreign

material. G. Ekis, Entomology Department, Rutgers University, New Brunswick, NJ

08903.

Wanted: Adult Cuterebridae (Diptera) for revision in progress. Prompt return or

report. Curtis W. Sabrosky, Systematic Entomology Laboratory, USDA, c/o U. S.

National Museum, Washington, DC 20560.

For sale: Coleoptera and Lepidoptera of the World. List available for 40 cents in

international stamps. Write: Monsieur Richard Doisy, 9, rue des Bons Enfants, 89-Aux-

erre, France.

For sale: Complete set of "Pacific Insects", volumes 1-10, $ 66.00 plus shipping cost;

complete set only. R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303.

"Beetles of the United States" is being reprinted and is available from: American

Entomological Institute, 5950 Warren Road, Ann Arbor, MI 48105.

"The beetles of eastern United States and adjacent Canada" by J. Chester Bradley

and Ross H. Arnett, Jr. is nearing completion. Please send records, reprints, and notes

to: R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303, for inclusion in this

guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.
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REVISION OF THE GENUS PHYSORHINUS (COLEOPTERA,
ELATERIDAE) IN NORTH, CENTRAL, AND SOUTH AMERICA 1

PART II: Descriptions

Dietrich Schaaf

Physorhinus boliviensis Candeze, 1893

Physorhinus boliviensis Candeze, 1893. Elat. Nouv. 5:40.

Type locality: Bolivia, as stated in original description (lectotype,

male, in the Institut Royal des Sciences Naturclles de Belgique collec-

tions).

P. boliviensis is distinguished from P. quadrinotatus by the position
of the basal elytral maculae, which are centrally located in the former

species and laterally located in P. quadrinotatus. P. boliviensis also

has more distinctly developed elytral striation, while P. quadrinotatus
has only the sutural stria readily distinguishable. Geographically, P.

quadrinotatus occurs in Central America, while P. boliviensis is known

only from Bolivia.

DESCRIPTION. Male, lectotype, Bolivia. Frons orange yellow, distinct triangu-
lar brown macula at base of head. Punctation dense, individual punctures sepa-
rated by less than own diameter, varying considerably in size. Antennae light

brown, about .4 of body length; segments 4-11 with median longitudinal dark

streak; segment 4 roughly square, distal segments more elongate, but not more
than twice as long as wide. Nasale rectangular, flat. Pronotum red brown, sub-

triangular, gently convex, sides parallel at rear, hind angles bicarinate. Pronotal

punctation moderately dense, uneven, most punctures separated by diameter or

more, 2 sixes distinguishable. Lateral pronotal punctation larger, dense, coarse:

punctures separated by less than own diameter, becoming obsolete near hind

angles. Elytra rich red brown, 2 small basal yellowish maculae located in center

'Continued from Volume 81, pp. 225-232. [3.0056]
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of elytra and outlined with piceous border; 2 larger oval yellow apical maculae

similarly outlined. Elytra broad, gently convex, tapered to narrowly rounded,

finely serrate apices from about middle. Nine elytral striae distinguishable,

sutural, 7-9 most distinct, 2-6 somewhat obscure. Underside piceous red brown,

abdomen brown, legs yellowish brown. Metacoxal plates not greatly expanded,

apices rounded, not reaching second abdominal segment.

Male genitalia: More than twice as long as broad, basal piece slightly subtri-

angular; parameres short and stout, outer margins moderately curved (Figure 2a).

Female genitalia: Bursa roughly pyriform, 2 toothed sclerites near vaginal

canal opening similar to those of P. erijthrocephalus and P. insularis, but smaller;

spermatheca contorted, bearing broad band of scales (Figure 4a).

DISCUSSION. A specimen labeled "type" by Candeze was examined and is

here designated the lectotype. It is not known whether more than one specimen

was available to Candeze at the time of description. The original description and

the information on the label of the lectotype give no locality data other than Bo-

livia.

Individual variation: Antennal length 5.00 mm, antenna/body length .42, pro-

notal length/width .91-.96, elytral length/width 2.41-2.50, pronotal length/elytral

length .38, total length 9.50-12.00 mm.

FIGURE 1. First 3 antennal segments (a) Physorhinus xanthoccphalus (b,

Anchasttis digitatus.
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1.0 mm
FIGURE 2. Male genitalia, ventral view: (a) P. boliviensis (b) P. cruciatus

(c) P. distigma (d) P. distigma (e) P. erythrocephahis (f) P. frontalis (g) P.

/uscu/us.
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Specimens examined: 2: 1 male, 1 female. BOLIVIA: 1M; lectotype (IRSN);

IF, Sara Province (MFNC).
Distribution: Recorded only from Bolivia.

Physorhinus cruciatus Champion, 1895

Physorhinus cniciatus Champion, 1895. Biol. Centrali-Americana, In-

secta, Col. 3:388.

Type locality: Mexico, Chiapas, Tapachula, as stated in original

description (holotype, unique male, in British Museum (Natural His-

tory) collections).

Four subequal, poorly defined maculae which cover most of the

elytral surface, leaving only the sutural line and a median transverse

fascia, along with rather shallow lateral pronotal punctation, and its

habitat on the southern Pacific coast of Mexico serve to separate this

species from the others here described. It strongly resembles P. in-

sularis superficially, but the latter species differs in having a coarser,

deeper lateral pronotal punctation, a generally lighter color, stronger

elytral striation and a flatter, more triangular pronotum. In addi-

tion, P. insularis is known only from the island of Guadeloupe in the

eastern Caribbean.

DESCRIPTION. Male, holotype, Mexico, Chiapas, Tapachula. Frons orange

yellow with triangular reddish brown spot in center of base of head; punctation

dense, shallow and uneven: varying in size. Antennae light brown, segments
4-11 with median longitudinal dark streak, segment 4 almost square, distal seg-

ments not more than twice as long as wide. Nasale flat, about twice as broad as

long. Pronotum clear reddish brown, gently convex and almost rectangular,

sides parallel at rear, narrowing slightly anteriorly; hind angles bicarinate. Pro-

notal punctation on disc moderately dense, uneven, shallow; anterior lateral pro-

notal punctation larger, shallow; 2 sizes distinguishable, punctures separated by
less than own diameter, becoming less dense and obsolete toward hind angles.

Elytral sutural line and median transverse fascia reddish brown; 4 large ill-defined

flavous maculae covering most of elytral surface, anterior pair more rusty in color

than apical pair. Elytra narrow, convex, tapered within last third of length, apices

acute, very feebly serrate. Elytral striation weak; sutural, 6 and 7 most strongly

developed. Underside red brown to piceous red brown, abdomen reddish brown,

legs yellow. Metacoxal plates broadly triangular, apices rounded and reaching

second abdominal segment.
Male genitalia: Slightly less than 3 times as long as broad, basal piece angu-

lar, parameres only slightly curved along outer margins (Figure 2b).

DISCUSSION. Although this species is represented by only one unique speci-

men, no change is recommended in its status because of its apparently separate

distribution, and the few differences separating it from P. insularis. Further in-

formation is needed before the present status could be changed.
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1.0 mm
FIGURE 3. Male genitalia, ventral view: (a) P. insularis (b) P. longicornis

(c) P. marginatus (d) P. scxuotatus (e) P. stcllatus (f) P. sturmii (g) P. xantho-

cephalus.
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Individual variation: Antennal length 6.00 mm, antenna/body length .44, pro-

notal length/width 1.00, elytral length/width 2.64, pronotal length/elytral length

.38, total length 13.70 mm.

Specimens examined: 1 male (holotype), MEXICO, Chiapas, Tapachula

(BMNH).
Distribution: Recorded only from the type locality as cited above.

Physorhinus distigma Candeze, 1859

Physorhinus distigma Candeze, 1859. Mon. Elat. 2:390-391. Cham-

pion, 1895. Biol. Central!-Americana, Insecta, Col. 3:386-387.

Physorhinus sericeus Candeze, 1859. Mon. Elat. 2:392. (synony-

mized: Champion, 1895. Biol. Centrali-Americana, Insecta, Col.

3:387.)

Physorhinus cephalicus Candeze, 1889. Elat Nouv. 4:31. (synony-

mized: Champion, 1895. Biol. Centrali-Americana, Insecta, Col.

3:387.)

Physorhinus moseri Schwarz, 1902. Deutsche Ent. Zeitschr., p. 146.

NEW SYNONYMY.

Physorhinus yuccae Wickham, 1903. Canadian Ent. 35:67. NEW
SYNONYMY.
Type locality of P. distigma: Mexico, as stated in original descrip-

tion (lectotype, male, in Institut Royal des Sciences Naturelles de

Belgique collections )
.

This extremely variable species can be distinguished from its con-

geners by two flavous maculae toward the apices of the elytra. The

maculae may be round or elongate, large or small. In some cases the

maculae are replaced by lateral flavous bands extending from the

bases to the apices of the elytra. Specimens bearing elytral bands

may be separated from P. lateralis by the less convex, less densely

punctate pronotum, and by the presence of serration on the elytral

apices; and from P. xanthocephalus by the absence of carinae on the

antennal segments. Yet other individuals lack both maculation and

elytral bands, and these may be distinguished from the superficially

similar P. jusculus and P. frontalis by the flatter and less densely punc-

tate pronotum.
DESCRIPTION. Male, lectotype, Mexico. Frons orange yellow, red brown tri-

angular macula at center of base of head. Punctation dense, somewhat less so

toward base, several puncture sizes distinguishable, most punctures separated by
own diameter or less. Antennae light brown, slightly more than one third of body

length, segments 4-11 with median longitudinal dark streak; segment 4 almost as
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1.0mm

FIGURE 4. Female genitalia: (a) P. boliviensis (b) P. distigma, type 1 (c)
P. distigma, type 2 ( d ) P. distigma, type 3 ( c ) P. distigma, bursal sclerite, type
4 (f) P. enjthrocephalus (g) P. frontalis (h) P. jusculus (i) P. insularis.
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wide as long, distal segments more elongate, apical segment about 3 times as long

as wide. Nasale flat, broadly rectangular. Pronotum red brown, subtriangular,

slightly convex, sides parallel at rear; hind angles bicarinate. Pronotal punctation

moderate, most punctures separated by own diameter or more; 2 puncture sizes

distinguishable; anterior lateral pronotal punctation only slightly coarser and

denser, becoming obsolete -toward hind angles. Elytra red brown with 2 small

round yellow maculae toward apices; elytra slightly fusiform and convex, narrow;

tapered from middle to narrowly rounded finely serrate apices. Elytral striation

obsolete except for sutural stria and mid portion of seventh stria. Underside

piceous red brown, abdomen brown, legs yellow brown; apices of metacoxal plates

acutely triangular, not quite reaching second abdominal segment.

Male genitalia: Variable, parameres long and slender with outer margins little

curved; or short with outer margins more strongly curved (Figure 2c, 2d).

Female genitalia: Variable; (1) bursal sclerites long and toothed, spermatheca

purse shaped, accessory gland proximal; or (2) bursal sclerites long and toothed,

spermatheca bulbous, spermathecal scales forming contorted band, accessory

gland arising through cup shaped sclerite; or (3) similar to genitalia of P. erythro-

cephalus, bursal sclerites heavy, subtriangular, coarsely toothed, spermatheca elon-

gate, purse shaped, accessory gland distal; or (4) similar to the latter, differing

in having smaller, rounded sclerites without teeth (Figures 4b, 4c, 4d, 4e).

DISCUSSION. Candeze described three species, P. distigma, P. sericetis and P.

ccphalicus. A specimen of P. distigma from the Candeze syntypes is here desig-

nated the lectotype. Champion considered these three species extreme forms of

one species; P. distigma having rounded maculae, variety sericeus having elongate

maculae or lateral bands, and variety cephalicus being immaculate and generally

more piceous in color. More will be said about this variation in the discussion

below. The type specimen of P. moseri was examined and does not differ in basic

specific characters from those noted in the above description. The holotype of P.

ijuccae likewise agrees closely with immaculate specimens of P. distigma occur-

ring in northeastern Mexico, close to the type locality of P. yuccae near Browns-

ville, Texas. P. moseri and P. yuccae are therefore synonymized with P. distigma.

Individual variation: Examination of the material showed that Champion's
three varieties, P. distigma, P. sericeus and P. cephalicus, often occur in the same
restricted locality. Furthermore, females with or without elytral maculae of any
size or shape, or with elytral bands, might have any one of genital types 1, 2 or 3

described above. Type 4 is rare in the material examined and occurred in a few

specimens with elytral maculae from Mexico and Brazil. Almost always, but not

without exception, specimens with genitalia type 3 also have a triangular brown
macula at the base of the head, and similarly, those without maculae at the base

of the head almost always have genitalia of types 1 and 2, the latter occurring in-

frequently. Specimens without elytral maculae (some of which proved to have

very obscure maculae when examined with a microscope), and those with elytral

bands occur in the northern part of the range in Mexico, northern Central America
and the Caribbean; specimens with elytral maculae also occur in this part of the

range exclusive of the Caribbean area, from which only three banded specimens
were seen. In summary, on the basis of the available data, it is not possible to
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consistently associate genital characters, external morphological traits and/or geo-

graphical location in this diverse group.

A similar situation exists among the males. Specimens with long straight para-

meres occur throughout the range ( most frequently in the north ) , as do those

with short curved parameres, along with some examples which appear to be in-

termediate between the two extremes. Antennal length 3.10-6.90 mm, antenna/

body length .33-.49, pronotal length/width .83-1.00, elytral length/width 2.21-

2.78, pronotal length/elytral length .31-.41, total length 8.50-17.00 mm.

Specimens examined: 275: 121 males, 154 females. UNITED STATES: 1M,

Texas, nr. Brownsville, July (USNM); IF, Texas, Brownsville (ISNS); AN-
TIGUA: IF, English Harbor, Apr. 1958 (USNM); NETHERLANDS AN-
TILLES: 1M, IF, Eustatius, Jan. 1968 (FMNH); MEXICO: 1M, lectotype

(IRSN); 3M, 3F, Candeze syntypes (IRSN); IF, Vera Cruz, Atoyac (BMNH);
IF, Vera Cruz, 32 mi. s. Alvarado, July 1962 (CNCI); 2M, Vera Cruz, 32 mi. s.

Acayucan (CNCI); 1M, 2F, Vera Cruz, Lake Catemaco, Aug., 1960 (CNCI);
IF, Vera Cruz, Cordoba, July 1938 (FMNH); 1M, 2F, Cordoba (BMNH); 1M,

3F, Cordoba (CASC); 1M, 2F, Vera Cruz, Motzorongo (MFNC); 1M, Vera Cruz,

Penuela, July 1941 (FMNH); 4M, 3F, Chiapas, Tapachula (BMNH); 2F, Tapa-
chula (DEIC); IF, Tapachula (MFNC); IF, Tapachula (IRSN); 7F, Chiapas,
El Zapotal, July 1957 (UCBC); IF, Chiapas, Comitan, Aug. 1956 (UCBC); 2F,

Chiapas, ruins at Palenque, June 1956 (AMNH); 3M, 2F, Jalapa (BMNH); 2M,

Jalapa (AMNH); 1M, 10 mi. e. Cuernavaca, July 1963 (UCBC); IF, Cuema-

vaca, June (CASC); IF, Oaxaca, Tuxtepec, Oct. 1933 (USNM); 2M, IF, Cerro

de Plumas (BMNH); 1M, Tabasco, Teapa (BMNH); IF, Soconusco (MFNC);
IF, Tejupilon, Temescalepse, July 1932 (CASC); 1M, Durango, El Salto, June
1937 (CASC); IF, 5 mi. s. Monterrey, July 1963 (CNCI); 1M, IF, Rio Linares,

20 mi. w. Linares, Nov. 1948 (CASC); IF, Tampico (USNM); IF, Huichihuayan

(FMNH); 1M, Sinaloa, Venedio, June 1918 (CASC); 1M, Sinaloa, 6 mi. e. Villa

Union, June 1965 (UCBC); IF, 21 mi. e. Villa Union, July 1964 (CNCI); 1M,
27 mi. e. Villa Union, July 1964 (CNCI); IF, Sinaloa, 19 mi. s. Caliacan, June
1963 (UCBC); 1M, Sinaloa, 5 mi. n. Mazatlan, July 1965 (UCBC); 2M, IF, 5

mi. n. Mazatlan, July 1964 (CNCI); 2F, Sonora, 7 mi. w. Alamos, Aug. 1964

(UCBC); 1M, IF, Guerrero, 8 mi. n. Iquala, Aug. 1958 (CNCI); GUATEMALA:
5F, 1M, Trece Aguas (USNM); 1M, Vera Paz, Alta (USNM); 2M, IF, Vera Paz,

Purula (BMNH); 1M, Purula (DEIC); 1M, Purula (IRSN); IF, Perula

(MNHN); 1M, 2F, Vera Paz, Teleman (BMNH); IF, Teleman (MFNC); 1M,
Teleman (MNHN); 2M, IF, Pantaleon (BMNH); 1M, Pantaleon (MFNC); IF,

Pantaleon (USNM); 1M, El Reposo (MFNC); 2M, El Reposo (BMNH); 2M,

IF, Chacoj (BMNH); IF, Vera Pa/., Coban (BMNH); 1M, Vera Paz, La Tinta

(BMNH): IF, Vera Paz, San Juan (BMNH); 1M, Vera Paz, Tamahu (BMNH);
2F, Vera Paz, Pancina (BMNH); IF, Vera Paz, Senahu (BMNH); IF, Vera Paz,

Panzos (BMNH); 1M, Panzas (MNHN); 1M, 2F, Zapote (BMNH); IF, Geron-

imo (BMXH); 1M, El Zumbador (BMNH); 1M, Las Mercedes (BMNH); 2M,
IF, El Reposo (BMNH); IF, Tumbador (MFNC); 1M, San Jeronimo, July

1947 (AMNH); 1M, San Jeronimo, July 1947 (GEFC); IF, 9 km. s. San Jeron-

imo, June 1966 (CNCI); 2M, IF, 2 km. w. San Martin, Oct. 1965 (CNCI); 3F,

Cuyotenango, Finca San Rafael, May-June 1965 (CNCI); 3M, Zunilito, Cafetal



66 Ent. News, Vol. 82, March 1971

1.0mm

FIGURE 5. Female genitalia: (a, c-h drawn to small scale, b drawn to large

scale (a) P. lateralis (b) P. longicornis (c) P. marginatus (d) P. quadrinotatus

(e) P. sexnotatus (f) P. stellatus (g) P. sturmii (h) P. xanthocephalus.
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San Juan, Apr. 1966 (CNCI); IF, Zacopa, Santa Rosalia, Jan. 1942 (FMNH);
IF, Chicacao, June 1965 (CNCI); IF, Uaxactun, El Peten, March (USNM);
1M, Bobas, May 1924 (USNM); HONDURAS: IF, Atlantida, Lancetilla, Sept.

1930 (GEFC); 1M, La Ceiba, July 1949 (CNCI); La Ceiba, Sept. 1916

(USNM); 1M, Lombardia (USNM); 1M, Ratuch River, May 1947 (CASC);
BRITISH HONDURAS: 1M, Belize (BMNH); IF, Punta Gorda, May 1932

(AMNH); NICARAGUA: 6F, Chontales (BMNH); COSTA RICA: IF, Guapiles,
March 1934 (USNM); 2F, Santa Clara, Hamburg Farm, Aug. 1936 (USNM);
2F, Santa Clara, Hamburg Farm, Mar. 1925 (USNM); IF, Santa Clara, Ham-
burg Farm, July 1925 (USNM); 4F, Limon Plain, Reventazon, Hamburg Farm,

June-Aug. 1936 (USNM); IF, Limon Plain, Reventazon, Hamburg Farm, Apr.
1934 (USNM); IF, Limon Plain, Reventazon, Hamburg Farm, Jan. 1934

(USNM); 2F, Limon Plain, Waldeck Farm, May 1930 (USNM); 1M, IF, Si-

quirres, Sept. 1927 (GEFC); 1M, Turrialba (USNM): 1M, 5F, Turrialba

(MFNC); 2M, Turrialba (MNHN); 1M, Turrialba, May 1951 (USNM); IF,

Tucurrique (MNHN); IF, Pejivallo, Aug. 1927 (GEFC); 1M, La Emilia, Sept.
1927 (GEFC); IF, San Pedro (USNM); IF, San Francisco de Guadalupe
(BMNH); IF, Guadalupe, Dec. 1933 (USNM); 1M, San Jose, Sept. 1933

(USNM); 1M, San Jose (USNM); IF, San Jose (BMNH); PANAMA: 1M,
Volcan de Chiriqui (MNHN); 2M, 3F, Bugaba (BMNH); 1M, Bugaba (IRSN);
1M, Bugaba (MFNC); IF, Boquete, July 1961 (CNCI); IF, La Chorrera

(BMNH); IF, Darien, Santa Fe, May 1967 (OSUC); IF, Darien, Canal Zone,
Oct. 1934 (CASC); IF, Canal Zone, Barro Colorado Is., July 1961 (CNCI); IF,

Canal Zone, Tabernilla, July 1907 (USNM); IF, Canal Zone, Paraiso (USNM);
IF, Canal Zone, Nueva Limon, Apr. 1944 (CASC); IF, Old Panama, Jan. 1911

(USNM); IF, Trinidad River, May 1911 (USNM); 2M, Porto Bello, Feb.-Mar.

1911 (USNM); IF, Gulf of Panama, Taboga Island, Sept. 1924 (BMNH);
COLOMBIA: 1M, 2F, Rio Frio, May 1925 (AMNH); 2M, Rio Frio, May 1928

(MCZC); 1M, Rio Frio, May 1929 (MCZC); 2M, Magdalena, Aracataca, Aug.
1920 (GEFC); 1M, San Juan de Cordova (BMNH); BRAZIL: IF, Candeze

syntype (IRSN); 1M, Nova Teutonia, Mar. 1954 (CNCI); 1M, Nova Teutonia,
Nov. 1954 (CNCI); 1M, Nova Teutonia, Oct. 1956 (CNCI); IF, Nova Teutonia,

Jan. 1957 (CNCI); 1M, Nova Teutonia, July 1957 (CNCI); 1M, IF, Nova
Teutonia, Oct.-Nov. 1957 (CNCI); 2M, Nova Teutonia, Nov.-Dec. 1950

(GEFC); 1M, IF, Nova Teutonia, Mar.-Apr. 1951 (GEFC); 3F, Santa Catarina,

Hansa Humboldt, Feb.-Mar. 1934 (AMNH); 1M, Santa Catarina, Mafra, Feb.

1934 (AMNH); 1M, Mafra Dec. 1934 (AMNH); 2M, 2F, Santa Catarina, Hansa

(MNHN); 3M, Santa Catarina, Lages (MFNC); IF, Santa Catarina, Foinville

(DEIC); 2M, Sao Paulo, Valle de Rio Pardo, Dec. 1898 (BMNH); 1M, IF,

Goyas, Jatahy, Sept.-Nov. 1897 (DEIC); IF, Jatahy, Sept.-Nov. 1897 (MNHN);
IF, Hatahy (MFNC); 1M, 2F, Mendes (MNHN); 1M, IF, Ega (BMNH); 1M,
Rio Tijuca (MNHN); 1M, Parana, Caviuna, Dec. 1945 (GEFC); 1M, Ilha Santo

Amaro, nr. Santos (BMNH); PERU: 1M, Rio Toro (DEIC: ECUADOR: IF,

Bal/apamba (DEIC); ARGENTINA: 2F, Salta, Tablillas (CASC); PARA-
GUAY: 2M, IF, Alto-Parana, Hohenau (BMNH).

Distribution: Southeastern United States, Antigua, Netherlands Antilles, Mex-
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ico and Central America south to Northern Argentina and Paraguay, west to

eastern Ecuador and eastern Peru.

Physorhinus erythrocephalus (Fabricius), 1801

Elater erythrocephalus Fabricius, 1801. Syst. El. 2:241.

Elater flaviceps Perty, 1830. Del. Anim. Artie, p. 21. (synony-
mized: Candeze, 1859. Mon. Elat. 2:390).

Physorhinus faviceps Blanchard in d'Orbigny, 1846. Voyage dans

I'Amerique Meridionale p. 136.

Physorhinus erythrocephalus Candeze, 1859. Mon. Elat. 2:389-390.

Champion, 1895. Biol. Centrali-Americana, Insecta, Col. 3:386.

Type locality: British Guiana, Essequibo (lectotype, male, in Zo-

ologisk Museum, Copenhagen).
This widespread species may be determined by its 4 large distinct

yellowish elytral maculae, the apical pair being somewhat smaller

than the basal pair. In elytral maculation it resembles P. marginatus,

but the latter species also has broad flavous lateral bands bordering
the pronotum, and these are not found in P. erythrocephalus.

DESCRIPTION. Male, lectotype. British Guiana, Essequibo. Frons orange

yellow, obscure triangular brown macula at base of head; punctation dense, punc-
tures separated by less than own diameter at center of head, somewhat less dense

toward base. Antennae yellow brown, slightly more than one third of body

length, segments 4-11 with median longitudinal dark streak; proximal segments
almost square, distal segments more elongate, approximately twice as long as

wide. Nasale rectangular, flat. Pronotum red brown, convex, subtriangular; sides

parallel at rear, hind angles bicarinate. Pronotal punctation uneven, moderate,

2 sizes distinguishable; most punctures separated by own diameter or more; lateral

punctation larger, shallow, unevenly spaced, 2 sizes; punctation becoming obso-

lete from about middle of pronotum toward hind angles. Elytra red brown with

2 large orange yellow basal maculae, and 2 smaller oval apical yellow maculae,

all 4 partially and faintly outlined by piceous border. Elytra broad, gently con-

vex, tapered from less than one half of total length, apices gently rounded, dis-

tinctly serrate. Sutural and seventh elytral striae best developed of nine distin-

guishable striae, 2-6 somewhat obscure. Underside reddish brown, abdomen

yellow brown, legs light yellow brown, Metacoxal plates strongly expanded

caudally, triangular apex reaching to second abdominal segment.
Male genitalia: More than twice as long as broad, parameres slender and

strongly curved along outer margin (Figure 2e).

Female genitalia: Very similar to that of P. insularis. Bursa roughly pyriform,

bearing large, strongly toothed sclerites; spermatheca elongate, accessory gland

distally located (Figure 4f).

DISCUSSION. Two of Fabricius' syntypes were examined; one of these is here

designated the lectotype.
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Individual variation: There is considerable variation in size and color among
the specimens examined, but the pattern of elytral maculation is quite constant.

Most specimens show the triangular macula at the base of the head; in specimens

examined from Mustique, Becquia and Grenada Islands, the lateral anterior pro-

notal punctation is no larger than that of the pronotal disc. Male genitalia show

variation in the length of the parameres and aedeagus, the longest examples being

found in the above-mentioned islands. Antennal length 3.10-5.50 mm, antenna/

body length .34-.4G, pronotal length/width .83-1.00, elytral length/width 2.22-

2.68, pronotal length/elytral length .34-.42, total length 8.70-14.00 mm.

Specimens examined: 127: 58 males, 67 females, 2 sex unknown. COSTA
RICA: IF, San Isidro, July 1964 (SEMC); PANAMA: IF, Barro Colorado Is.,

Jan. 1959 (FMNH); IF, Barro Colorado Is., July 1938 (FMNH); IF, Barro

Colorado Is., May 1967 (OSUC); IF, Barro Colorado Is., Jan. 1964 (CNCI); 4F,

Santa Fe, Apr.-May 1967 (OSUC); 3M, 2F, Bugaba (BMNH); 1M, Porto Bello,

Mar. 1911 (USNM); WEST INDIES: 2M, 2F, Mustigue Is. (BMNH); IF,

Becquia Is. (BMNH); 1M, IF, Grenada (BMNH); IF, Trinidad, Arima Dist.,

May 1957 (BMNH); 1M, Trinidad, Caparo (MNHN); IF, Trinidad, Arima

Valley, Feb. 1964 (AMNH); 2F, Trinidad, Santa Margarita Hill, May 1959

(CNCI); BRITISH GUIANA: 1M, 1 sex unknown, Essequibo, Fabricius syn-

types (UZMC); 2F, Essequibo River, Moraballi Creek, Oct.-Nov. 1929 (BMNH);
IF, Upper Kutari River, Jan.-Mar. 1936 (BMNH); FRENCH GUIANA: 6M,

3F, Kourou (MNHN); 1M, 2F, Pariacabo, Kourou River (MNHN); IF, Passoura

(MNHN); 1M, 2F, Cayenne (BMNH); 1M, St. Laurent du Maroni, 1862

(MNHN); 2M, St. Laurent du Maroni (MNHN); VENEZUELA: IF, San Es-

teban (MNHN); IF, Caracas (MFNC); 1M, Caracas (MNHN); 1M, Caracas,

1923 (MNHN); 2F, Caracas Valley, July 1897 (CASC); 1M, Caracas Valley,

Jan. 1922 (FMNH); 6M, 2F, Caracas Valley, May 1922 (FMNH); 1M, IF, El

Valle, June 1922 (FMNH); COLOMBIA: 1M, Monterredondo, Cundinamarca,

1961 (MGFC); IF, Rio Frio (MCZC); BRAZIL: 1M, IF, Ega (BMNH); IF,

Ega (MNHN); 1M, Para (BMNH) 1M, Para (MFNC); 1M, IF, Sao Paulo,

Valle de Rio Pardo, Dec. 1898 (BMNH); 1M, Goyas, Jatahy (MFNC); 2M,

Jatahy (MNHN); 2M, Jatahy, 1897 (DEIC); 1M, Mato Grosso, Campo Grande,

Oct. '1947 (AMNH); 1M, Mato Grosso, Porto Velho, Rio Tapirape, 1963

(CASC); IF, Parana, Caviuna, Dec. 1945 (AMNH); IF, Parana, Caviuna, Dec.

1945 (GEFC); 1M, Vila Amazonas, Amapa, Mar. 1964 (CASC); 6M, IF, Minas

Geraes, 1915 (MNHN); 1M, 2F, Pernambuco, Jan. 1883 (USNM); IF, Santa

Catarina, Hansa Humboldt, 1932 (AMNH); 4F, Hansa Humboldt, 1933

(AMNH); 4F, 1 sex unknown, Hansa Humboldt, 1934 (AMNH); IF, Rio de

Janeiro, Itataiaia, Mar. 1960 (FMNH); PERU: IF, Huanuco, Leonpampa, Dec.

1937 (AMNH); IF, Huanuco, Tingo Maria, Apr. 1949 (AMNH); IF Tingo

Maria, June 1937 (AMNH); 1M, Tingo Maria, Feb. 1947 (USNM); IF, Middle

Rio Ucayali (AMNH); IF, Tunin, Satipo Valley, July 1944 (GEFC); IF, Rio

Santiago,' Nov. 1924 (GEFC); 1M, Junin, Sani Beni, Nov. 1935 (CUIC); IF,

Puerto Maldonado, Madre de Dios, Apr. 1947 (GEFC); 1M, Callanga (MGFC);
IF, Callanga (DEIC); IF, Ocobambe (DEIC); 1M, Rio Toro (MFNC); BO-

LIVIA: 1M, Cosincho, Beni (USNM); IF, Bucna Vista, Ichilo, Nov.-Dec. 1948

(CASC); 1M, Santa Cruz de la Sierra (MFNC); ECUADOR: IF, Chiguinda
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(BMNH); PARAGUAY: 1M, Alta-Parana, Hohenau, 1954 (BMNH); ARGEN-
TINA: 1M, Salta, Tablillas (CASC).

Distribution: Widely distributed from Costa Rica and the eastern Caribbean

south to Bolivia, Ecuador, northern Argentina and northern Paraguay.

Physorhinus frontalis Candeze, 1859

Physorhinus frontalis Candeze, 1859. Mont. Elat. 2:394. Champion,
1895. Biol. Centrali-Americana, Insecta, Col., 3:388-389.

Type locality: Mexico, Yucatan, as stated in original description

(lectotype, male, in Institut Royal des Sciences Naturelles de Bel-

gique collections).

P. frontalis differs from P. fusculus in having little or no punctation

on the pronotal hind angles. In most cases, the dark pronotum and

light colored elytra of P. sturmii distinguish it from P. frontalis. P.

frontalis often has a reddish brown border surrounding the yellow
frons. This border is expanded slightly just in front of the eyes. It

crosses the base of the head as a solid band with a gap in its center.

The brown border and the more convex pronotum help to separate

this species from the occasional dark specimen of P. sturmii. Genital

characters, as set forth in the diagnosis of P. sturmii, are also useful in

separating P. frontalis from dark specimens of P. sturmii.

DESCRIPTION. Male, lectotype, Mexico, Yucatan. Frons orange yellow, bor-

dered all around by narrow red brown band which is expanded in front of eyes
and at base of head, and has a gap in the center at base of head. Punctation

dense, evenly spaced, most punctures separated by less than own diameter. An-

tennae yellow brown, slightly more than a third of body length, segments 4-11

subtriangular, each with faint median longitudinal streak; segment 4 about twice

as long as wide, apical segment about 3 times as long as wide. Nasale flat and

rectangular. Pronotum red brown, squared, convex; sides converging anteriorly,

parallel from about middle to strongly bicarinate hind angles, the area between

the carinae flat, not convex. Pronotal punctation dense, deep, variable in size

and distribution, most punctures separated by own diameter or less; lateral an-

terior pronotal punctation very dense, coarse, larger than punctation on disc, be-

coming obsolete just before hind angles. Elytra red brown; broad, flat, very

slightly fusiform; tapered within last third to broadly rounded apices without ser-

ration. Nine distinct elytral striae, all but sutural and ninth punctate. Underside

piceous red brown, abdomen red brown, legs yellow brown; apices of metacoxal

plates obtusely triangular, not reaching second abdominal segment.

Male genitalia: More than twice as long as broad, basal piece subtriangular;

parameres slender, strongly curved along outer margins; apices with fine produced

points on inner margins giving the appearance of a small notch at the tip of each

paramere (Figure 2f).
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Female genitalia: Bursa pyriform; bursal sclerites long and narrow, coarsely

toothed; spermatheca bulbous (Figure 4g).

DISCUSSION'. Two Candeze syntypes were examined, one is here designated

the lectotype.

Individual variation: The specimens examined are quite uniform, varying

principally in the extent and intensity of the border of the frons. In a few speci-

mens the apices of the elytra showed very weak and fine serration. Antennal

length 3.75-5.00 mm, antenna/body length .34-.40, pronotal length/width .86-1.00,

elytral length/width 2.17-2.50, pronotal length/elytral length .38- .44, total length

10.25-13.25 mm.

Specimens examined: 18: 7 males, 11 females. UNITED STATES: IF,

Texas, Candeze syntype (IRSN); MEXICO: 1M, Yucatan, lectotype (IRSN);

2F, Sinaloa, nr. Mazatlan, July 1965 (UCBC); IF, Sinaloa, 5 mi. n. Mazatlan,

July 1964 (CNCI); IF, Sinaloa, 5 mi. n. Mazatlan, July 1964 (UCBC); IF,

Sonora, 7 mi. w. Alamos, Aug. 1964 (.UCBC); 3M Presidio (BMNH); 1M, Yuca-

tan (MNHN); IF, Yucatan, Temax (ANSP); IF, San Pedro, Nov. 1949

(USNM); HONDURAS: 1M, IF, Morazan, Zamorano, July 1948 (USNM); IF,

12 km. w. Olanchito, Nov. 1948 (CNCI); EL SALVADOR: IF, San Salvador,

Ciudad Universitaria, Dec. 1960 (CNCI); COSTA RICA: 1M, Atenas (USNM).
Distribution: This species is recorded only from the southwestern United

States, Mexico and Central America south to Costa Rica. No specimens were

seen from Guatemala and Nicaragua, although it is likely that the species occurs

in these two Central American countries.

Physorhinus fiisculus Champion, 1895

Physorhinus fuscuhis Champion, 1895. Biol. Centrali-Americana, In-

secta, Col. 3:385 (new name for Anchastus frontalis Horn, 1885,

not P. frontalis Candeze, 1859. Mon. Elat. 2:394).

Type locality: United States, New Mexico, Las Vegas (holotype
no. 3366, female, in Academy of Natural Sciences of Philadelphia col-

lections
)

.

This species differs from the others here described by the dense

pronotal punctation which extends onto the slightly concave area be-

tween the strong carinae on the pronotal hind angles. P. frontalis

and dark specimens of P. sturmii, both of which may resemble it, do
not have such strong punctation on the hind angles.

DESCRIPTION. Female, holotype, United States, New Mexico, Las Vegas.
Frons orange yellow, obscure brownish triangular macula at base of head; head

punctation dense overall, evenly distributed, with several puncture sizes; punc-
tures separated by less than own diameter. Antennae yellow brown, slightly

more than one third of body length, segments 4-11 with median longitudinal

streak; segment 4 almost square, distal segments more elongate, apical segment
about three times as long as wide. Nasale flat, rectangular. Pronotum reddish
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brown, squared, convex; sides converging anteriorly, subparallel at rear; hind

angles strongly bicarinate, the area between the carinae very slightly concave.

Pronotal punctation deep and dense, 2 sizes distinguishable, most punctures sepa-

rated by own diameter or less; lateral pronotal punctation larger, very coarse,

dense and deep, somewhat smaller toward rear, and extending onto hind angles.

Elytra reddish brown, somewhat lighter toward apices; broad, convex, very slightly

fusiform; tapered within last third to narrowly rounded apices without serration.

Nine elytral striae present, 2-6 distinctly punctured, 2 and 3 somewhat obscure.

Underside brown, abdomen and legs yellow brown; broadly rounded triangular

apices of metacoxal plates not reaching second abdominal segment.

Female genitalia: Very similar to that of P. sturmii. Bursa pyriform, 2 bursal

sclerites each with 2 stout teeth on inner surface; spermatheca small, accessory

gland distal (Figure 4b).

Male genitalia: About twice as long as wide, parameres not strongly curved

along outer margins ( Figure 2g ) .

DISCUSSION. Champion assigned Anchastus frontalis Horn to the genus Phy-

sorhinus, but since the specific name frontalis was preoccupied in that genus, A.

frontalis became P. fusculus.

Individual variation: Antennal length 4.00-6.00 mm, antenna/body length .32-

.49, pronotal length/width .86-1.00, elytral length/width 2.40-2.83, pronotal

length/elytral length .33-.3S, total length 9.20-14.20 mm.

Specimens examined: 56: 45 males, 11 females. NEW MEXICO: IF, Las

Vegas, holotype (ANSP); Hidalgo Co. IF, Animas Mrs., Aug. 1952 (CASC);
ARIZONA: 1M, Globe, July 1933 (CASC); IF, Jerome (CASC); 1M, Buboqui-
vari Mts., Kits Peak, Aug. 1916 (CASC); 1M, Mt. Lemmon Canyon, July 1952

(CNCI); 3M, (ANSP); Cochise Co. 3M, Carr Canyon, Aug. 1952 (CASC); 1M,
Carr Canyon, Aug. 1952 (CNCI); 1M, IF, 5 mi. w. Portal, May 1956 (CNCI);

1M, 5 mi. w. Portal, Aug. 1959 (UCBC); 1M, 1 mi. s. Portal, July 1965

(MWSC); 1M, 1 mi. s. Portal, (CNCI); 1M, Rustler's Park, June 1958

(CASC); 1M, Ramsey Canyon, 15 mi. s. Sierra Vista, June 1964 (CNCI); 1M,
Sierra Vista, May 1965 (CNCI); Pima Co. 4M, Molino Basin, June 1958

(CASC); 3M, Molino Basin, June 1958 (CNCI); 1M, IF, Brown's Canyon, July

1952 (CASC); 1M, Brown's Canyon, July 1952 (CNCI); 1M, IF, Madera Can-

yon, Aug. 1963 (UCDC); Santa Cruz Co. 1M, 3F, Madera Canyon, July 1963

(UCDC); IF, Madera Canyon, Sept. 1963 (UCDC); 2M, Madera Canyon, July

1965 (UCDC); 2M, IF, Madera Canyon, June 1965 (MWSC); 4M, Madera

Canyon, July 1965 (MWSC); 2M, Santa Rita Mts., Madera Canyon, June 1963

(CUIC); 1M, Sonoita (MWSC); 1M, Bear Canyon Bridge, Lochiel-Bisbee Rd.,

July 1965 (CASC); 2M, Pajarito Mts., Pena Blanca, July-Aug. 1961 (ISNS); Co-

conino Co. 1M, Oak Creek Canyon, Aug. 1952 (CNCI); 1M, Oak Creek Canyon,

Aug. 1952 (CASC); Maricopa Co. 1M, 9 mi. n. Sunflower, July 1964 (UCBC).
Distribution: Recorded only from the southwestern United States.

Physorliinus insularis Candeze, 1881

Physorhinus insularis Candeze, 1881. Elat. Nouv. 3:58. Fleutiaux
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and Salle, 1889. Ann. Soc. Ent. France 9:413. Fleutiaux, 1911.

Ann. Soc. Ent. France 80:258.

Type locality: Guadeloupe, as stated in original description (lec-

totype, female, in Institut Royal des Sciences Naturelles de Belgique
collections )

.

Like P. cruciatus, P. insularis has four ill-defined yellowish maculae

covering most of the elytral surface, but it differs from the latter spe-

cies in having coarser and deeper punctation on the anterior lateral

portion of the pronotum, more distinct elytral striation and a less con-

vex, more triangular pronotum. It has been found only on the Carib-

bean island of Guadeloupe, far from the known range of P. cruciatus.

DESCRIPTION. Female, lectotype, Guadeloupe. Frons yellow; small faint

brown macula at base of head; punctation dense and evenly distributed, indi-

vidual punctures separated by own diameter or less. Antennae light brown, less

than half of body length, segments 4-11 with very faint median longitudinal

streak. Nasale flat, rectangular. Pronotum light yellow brown, weakly convex,

broadly subtriangular; carinae on hind angles well developed. Pronotal puncta-
tion on disc dense, uneven, 2 sizes distinguishable; lateral anterior punctation

larger and denser, forming a roughly pitted surface, becoming smaller and obso-

lete on hind angles. Elytra light yellowish brown, only sutural line and partial

transverse fascia slightly beyond center light reddish brown; elytral surface flat,

broad; tapered from just beyond center to narrowly rounded serrate apices. Nine

striae present on each elytron, sutural and seventh most distinct. Underside light

reddish brown, legs light yellow brown. Metacoxal plates reaching second ab-

dominal segment, apices obtuse.

Female genitaUa: Similar to that of P. crythroceplialus; bursa with two large

sclerites, each bearing coarse teeth on inner surface, spermatheca slender proxi-

mally, enlarged and purse shaped distally; accessory gland distal (Figure 4i).

Male genitalia: Broad, about twice as long as wide; basal piece subtri-

angular, parameres strongly curved at outer margins (Figure 3a).

DISCUSSION*. No holotype was designated when P. insularis was first de-

scribed. One of four Candeze syntypes examined is hereby designated the lecto-

type.

Individual variation: Antennal length 5.50-6.90 mm, antenna/body length
A3-AS, pronotal length/width .8S-.94, eKirul length/width 2.40-2.71, pronotal

length/elytral length .33-.3S, total length 10.60-15.80 mm.
Specimens examined: 17: 6 males, 11 females. GUADELOUPE: 2M, IF,

Candeze syntypes (IRSN); IF, Candeze syntype (MNHN); IF, (MGFR); 1M,
IF (IRSN); 1M, IF (BMNH); IF, 1899 (MNHN); 2M, 2F, Trois Rivieres, 1904

(MNHN); 3F, Trois Rivieres (MNHN).
Distribution: It is quite possible that P. insularis may be found on islands im-

mediately adjacent to Guadeloupe. No known collections made elsewhere, no

known collections with more precise locality data, other than Trois Rivieres, which
is a town on the southern coast of the island.
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Physorhintis lateralis Candeze, 1859

Physorhimis lateralis Candeze, 1859. Mon. Elat. 2:393.

Type locality. Peru, Tumbez Province (NEOTYPE, female, in Mu-
seum National d'Histoire Naturelle collections, here designated).

This species might be confused with those specimens of P. dis-

tigma which have lateral elytral bands. It may be distinguished from

them by its rather dense pronotal punctation and by the lack of serra-

tion at the elytral apices. In addition, it is known only from Peru,

while the banded P. distigma occurs in Mexico, Central America and

the Caribbean. P. xanthocephalus, which also has lateral elytral

bands, differs from P. lateralis in having carinae on the antennal seg-

ments.

DESCRIPTION. Female, neotype, Peru, Tumbez Province. Frons brownish

yellow, dark brown triangular macula at base of head; punctation very dense,

coarse; punctures varying in size, separated by less than own diameter. Antennae

brown, about one third of body length; segments 4-10 with faint dark median

longitudinal streak; segment 4 almost as wide as long, apical segment about 2.5

times as long as wide. Pronotum reddish brown, strongly convex, almost

square; sides converging gradually only within anterior half of pronotum, parallel

posteriorly; hind angles bicarinate. Pronotal punctation dense, unevenly spaced,
2 puncture sizes distinguishable, most punctures separated by own diameter or

less. Lateral pronotal punctation denser, coarser, 2 sizes; becoming obsolete from

about middle of pronotum toward hind angles. Elytra red brown along a wide

sutural band, each elytron with a broad flavous lateral band from base to apex;

elytral shape broad, not convex, slightly fusiform; tapered within last third to

broadly rounded apices without serration. Underside reddish brown, legs and

abdomen brown; apices of metacoxal plates broadly triangular, not reaching sec-

ond abdominal segment.

Female genitalia: Only the bursa was examined. Two large and 2 smaller

sclerites near vaginal canal opening, the larger pair with 2 stout teeth each on

inner surface, 1 stout tooth on inner surface of each of smaller pair ( Figure 5a ) .

Male genitalia: Unknown.
DISCUSSION. It is not known how many specimens Candeze had at the time

of his original description. None of these could be located after extensive cor-

respondence with museums, and the one specimen examined is here designated
the neotype. It agrees with Candeze's superficial description, and it comes from

Peru, given as the type locality by Candeze. As is the case with P. cruciatus, the

validity of this species cannot be discussed until additional collecting and research

provide more data.

Individual variation: Antennal length 3.80 mm, antenna/body length .34, pro-

notal length/width 1.00, elytral length/width 2.50, pronotal length/elytral length

.40, total length 11.10 mm.
Specimens examined: 1 female (neotype), PERU, Province Tumbez

(MNHN).
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Distribution: Recorded only from Peru, no restricted locality data available.

Physorhinus longicornis Champion, 1895

Physorhinus longicornis Champion, 1895. Biol. Central-Americana,

Insects, Col. 3:389.

Type locality. Guatemala, Cerro Zunil, as stated in original de-

scription (lectotype, male, in British Museum (Natural History) col-

ections )
.

This species is recognized by its exceptionally long antennae, which

are at least one half or more of the total body length. It somewhat

resembles P. sturmii in coloration and shape, but can be readily dis-

tinguished by the longer antennae, the more slender and tapered

body, the absence or very weak development of the outer pronotal

carinae and the serrate elytral apices.
DESCRIPTION". Male, lectotype, Guatemala, Cerro Zunil. Frons clear pale

yellow; punctation dense and uneven, individual punctures separated by less than

own diameter and varying in size. Antennae brown, three fourths as long as

body, segments 4-11 slender, from 3 to 5 times as long as broad, each with a dark

median longitudinal streak; segment 3 about twice as long as 2. Nasale flat and

rectangular. Pronotum reddish brown, gently convex, narrowed anteriorly, sides

parallel posteriorly; inner oblique carina alone present on hind angles, and

weakly developed. Pronotal punctation on disc moderate and unevenly scattered,

2 sizes distinguishable; lateral anterior pronotal punctation slightly larger, sepa-

rated by one diameter or less, becoming obsolete well before hind angles. Elytra

light yellow brown, darker along sutural line, narrow and elongate, tapered from

about middle to acute, serrate apices. Elytral striae present but not strongly de-

veloped, sutural stria most distinct. Underside and legs brown, abdomen light

yellow brown. Metacoxal plates broadly triangular, apices acute, just reaching

second abdominal segment.
Male genitalia: Slender, about 3 times as long as broad, parameres moderately

curved along outer margins (Figure 3b).

Female genitalia: Bursa small in comparison to other species of the genus,

roughly pyriform, two slender bursal sclerites bearing fine transverse ridges on

inner surfaces; spermatheca slightly contorted (Figure 5b).

DISCUSSION. Champion did not designate a holotype in his original descrip-

tion. All 5 syntypes were examined, and one of these is here designated the

lectotype.

Individual variation: Antennal length 5.50-8.00 mm, antennal/body length

.51-.75, pronotal length/width .80-.86, elytral length/width 2.64-2.93, pronotal

length/elytral length .27-.30, total length 10.00-12.75 mm.
Specimens examined: 5: 2 males, 3 females. GUATEMALA: 2M, 3F, Cerro

Zunil (1JMNII).
Distribution: Recorded only from the type locality.
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Physorhinus marginatus Candeze, 1859

Physorhinus nwrginatus Candeze, 1859. Mon. Elat. 2:391.

Type locality-. Brazil, as stated in original description (lectotype,

male, in Institut Royal des Sciences Naturelles de Belgique collec-

tions).

P. marginatus is separated from all other species treated here by
the orange yellow lateral margins of the pronotum. It somewhat re-

sembles P. erythrocephahis in having 4 large distinct yellow orange
maculae on the elytra, but these are subequal, and in P. erythrocepha-

lus the basal pair is distinctly larger.

DESCRIPTION. Male, lectotype, Brazil. Frons orange yellow; triangular red

brown macula at base of head; punctation fine, dense and variable in size, indi-

vidual punctures separated by less than own diameter. Antennae light brown,

slightly less than one half of body length, segment 1 with very weakly developed
median longitudinal carina, segments 4-6 also with weakly developed carinae, and

segments 7-11 with median longitudinal streak. Nasale flat, almost square. Pro-

notum broad, subtriangular, weakly convex; hind angles bicarinate. Pronotal disc

piceous red brown, lateral margins with broad orange yellow bands which are

wider at base than at apex and extend onto notopleural region. Pronotal punc-

tation dense on disc, 2 distinct sizes with individual punctures separated by own
diameter or less; anterior lateral punctation somewhat larger, becoming obsolete

well before hind angles. Elytra piceous red brown with 4 subequal oval orange

yellow maculae; elytra broad and flat, tapered from about middle to obtuse

apices with very fine serration; sutural stria and striae 5-9 most distinct. Under-

side and legs reddish brown. Apices of metacoxal plates broadly rounded, not

reaching second abdominal segment.

Male genitalia: Less than 3 times as long as wide, parameres not strongly

curved along outer margins, inner lateral margins of parameres narrowly joined

at base to form rounded arch ( Figure 3c ) .

Female genitalia: Bursa with single elongate sclerite bearing transverse

notches; spermatheca with elongate, prominent accessory gland (Figure 5c).

DISCUSSION. A lectotype is here designated from among the 3 Candeze syn-

types which were examined.

Individual variation: The 13 specimens here examined are quite uniform,

and differ from the lectotype chiefly in that the ground color of the elytra and

pronotum tends to be more piceous than described above. The carinae which

may be found on antennal segments 4 through 8 also vary in amount of develop-

ment. Antennal length 5.25-5.60 mm, antenna/body length .42-.46, pronotal

length/width .97-1.00, elytral length/width 2.39-2.66, pronotal length/elytral

length .38-.41, total length 11.30-13.00 mm.

Specimens examined: 13: 7 males, 6 females. FRENCH GUIANA: 2M, 2F,

St. Laurent, 1862 (MNHN); 1M, St. Laurent (MNHN); 1M, St. Laurent, 1913

(MNHN); IF, St. George, 1900 (MNHN); IF, Nouveau Chantier (MNHN);
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1M, Passoura (MNHN); IF, La Forestiere (MNHN); BRAZIL: 1M, lectotype

(IRSN); 1M, IF, Candeze syntypes (IRSN).

Distribution: Known only from French Guiana and Brazil. There are no re-

stricted locality data with the Brazilian specimens examined, and no known recent

collections within the present range or in new localities.

Physorhinus quadrinotatus Champion, 1895

Pkysorhinus quadrinotatus Champion, 1895. Biol. Centrali-Americana,

Insecta, Col. 3:387-388.

Type locality. Panama, Bugaba, as stated in original description

(lectotype, in British Museum [Natural History] collections).

This species differs from the similar P. boliviensis in having the

small basal elytral maculae more laterally placed, and in having all

but the sutural elytral striae more or less obsolete. The apical elytral

maculae are also smaller and rounder. In addition, it appears to be a

Central American form, while P. boliviensis is known only from Bo-

livia.

DESCRIPTION. Female, Costa Rica, Turrialba (MFNC). Frons clear pale

yellow; punctation dense at center of head, less so toward base, uneven; most

punctures separated by own diameter or less; 2 puncture sizes distinguishable.

Antennae .40 of total body length, brown; segments 4-11 elongate, each with

faintly visible longitudinal median streak; segment 4 about twice as long as wide,

apical segment 4 times as long as wide. Nasale flat, rectangular, almost square.

Pronotum red brown, roughly subtriangular, slightly convex, sides subparallel at

rear, hind angles bicarinate. Punctation on disc moderate, unevenly spaced, most

punctures separated by own diameter or more; anterior lateral punctation some-

what larger and denser, obsolete well before hind angles. Elytra shiney red

brown, 2 laterally placed, basal small round yellow maculae; 2 round apical

maculae slightly larger; apices of elytra slightly piceous. Elytra narrow, some-

what fusiform, convex; tapered from about middle to narrow, distinctly serrate

apices; sutural striae only distinct, the rest obsolete. Underside reddish brown,

legs light yellow brown; apices of metacoxal plates obtusely triangular, not reach-

ing second abdominal segment.

Female genitalia: Bursa pyriform, with 2 sclerites bearing transverse ridges;

spermatheca somewhat flattened and contorted, accessory gland near distal por-

tion ( Figure 5d).

Male genitalia: Not examined.

DISCUSSION. The original description of this species agrees closely with the

4 specimens examined for this study. The British Museum (Natural History)

contains 5 of Champion's syntypes, and one of these bears the museum "type

label. It is here designated the lectotype.

Individual variation: Antennal length 5.00-5.40 mm, antenna/body length
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.41-.42, pronotal length/width .S9-.93, elytral length/width 2.57-2.62, pronotal

length elytral length .34-.3G, total length 11.30-12.75 mm.

Specimens examined: 4 females. COSTA RICA: 2F, Turrialba (MFNC);
IF, Santa Clara, Feb. 1922 (USNM); NICARAGUA: IF, Chontales, 1905

(BMNH).
Distribution: Recorded from Nicaragua, Costa Rica and Panama.

Physorhinus sexnotatus Steinheil, 1875

Physorhinus sexnotatus Steinheil, 1875. Col. Hefte 14:126.

Type locality. Panama, Porto Bello (NEOTYPE, male in United

States National Museum collections, here designated).

Six elytral maculae, and carinae on antennal segments 1 and 4-8 or

9 distinguish P. sexnotatus from the allied species. The basal elytral

maculae are small and sometimes obscure, the second pair may be

large; or small, round and laterally placed, in which case the speci-

mens somewhat resemble P. quadrinotatus, but the latter species does

not have carinae on the antennal segments.
DESCRIPTION. Male, neotype, Panama, Porto Bello. Frons clear orange

yellow; yellow brown border at base of head; punctation dense, variable in size,

most punctures separated by own diameter or less, except at base of head where

they are less dense. Antennae brown, slightly less than half of body length, seg-

ments 1 and 4-9 each with median longitudinal carina, the latter best developed

on proximal segments; segments 4-11 elongate, not more than twice as long as

wide. Nasale slightly concave, lateral anterior borders raised into oblique ridges.

Pronotum yellow brown, roughly subtriangular, gently convex, sides subparallel

at rear, hind angles bicarinate. Pronotal punctation moderate on disc, evenly

spaced, 2 sizes distinguishable; most punctures separated by own diameter or

more; lateral punctation coarser and larger, 2 sizes, punctures separated by own
diameter or less; becoming obsolete about half way to hind angles. Elytra yellow

brown; 2 small irregular maculae at center of anterior edge, 2 large and laterally

placed just caudad of first pair, 2 medium, oval yellow maculae toward apices.

Elytra broad, gently convex; tapered within last third to narrowly rounded serrate

apices. Sutural stria most obvious, seventh distinct between second and third

pairs of maculae, 2-6 somewhat obscure. Underside red brown to yellow brown,

legs light yellow brown; metacoxal plates narrowly produced, apices reaching just

over sutural line of second abdominal segment.

Male genitalia: Two thirds as wide as long, parameres slender, outer margins

not strongly curved ( Figure 3d ) .

Female genitalia: Bursa roughly pyriform, with or without 2 sclerites near

vaginal canal opening, when present each sclerite bears 2 stout teeth on its inner

surface; spermatheca flat, expanded and recurved distally (Figure 5e).

DISCUSSION. According to the original description, P. sexnotattis was de-

scribed from one specimen taken at Canoas, Colombia. A search involving cor-
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respondence with museums failed to locate the specimen, and it is presumed lost,

requiring the designation of the neotype.

Individual variation: The Costa Rican specimens examined differ from those

from Panama and further south in having a darker ground color, and in the size

and position of the second pair of elytral maculae, which are small and laterally

placed rather than large, oval and extending toward the center of the elytra. In

other respects they are alike, including the peculiar condition of the female geni-

talia in which bursal sclerites may be present or absent. Antennal length 3.20-

4.70 mm, antenna/body length .32-.47, pronotal length/width .83-.95, elytral

length/width 2.23-2.53, pronotal length/elytral length .S4-.42, total length 7.70-

10.80 mm.

Specimens examined: 42: 28 males, 14 females. COSTA RICA: 1M, Tur-

rialba (MNHN); 2M, 2F, Turrialba (MFNC); 1M, IF, Limon Plain, Reventa-

zon (USNM); PANAMA: 12M, 4F, Porto Bello, .Feb.-Mar. 1911 (USNM); IF,

Barro Colorado Is., Feb. 1929 (USJsTM); 1M, Barro Colorado Is., Jan. 1959

(FMNH); FRENCH GUIANA: IF, Riviere Lunier, 1899 (MNHN); 1M, Pas-

soura (MNHN); BRAZIL: 5M, 3F, Ega (BMNH); 1M, Ega (MNHN); IF,

Para (BMNH); 2M, Mato Grosso, Corumba (MNHN); PERU: 2M, Huanuco,

Tingo Maria, Oct. 1946 (GEFC); BOLIVIA: IF, Cochabamba, Cristal Mayu,

Aug. 1949 (FMNH).
Distribution: This species is apparently widespread, being recorded in Central

America from Costa Rica south through Panama, and in South America from

Colombia, French Guiana, Brazil, Peru and Bolivia.

Physorhinus stellatus Candeze, 1859

Physorhinus stellatus Candeze, 1859. Mon. Elat. 2:391-392.

Champion, 1895. Biol. Centrali-Americana, Insecta, Col. 3:389.

Type locality: Colombia, as stated in original description (lecto-

type, in British Museum [Natural History] collections).

P. stellatus may be distinguished from P. sexnotatus, the only other

species with six elytral maculae, by its generally larger size, the more
caudal placement of the basal elytral maculae, the lack of carinae on

the antennal segments, and the absence or very weak development of

the outer carinae on the pronotal hind angles.
DESCRIPTION. Female, Colombia, Fusagasuga (MNHN). Frons clear pale

yellow; finely and densely punctate except at base of head where punctation is

sparse; punctures separated by own diameter or less. Antennae yellow brown,
about .4 of body length, segments 4-11 with very faint median longitudinal

streaks; segment 4 about two thirds as wide as long, distal segments more elongate
and narrow, up to 4 times as long as wide. Nasale flat, rectangular. Pronotum

yellowish brown, lightest on hind angles and sides; distinctly subtriangular, very

slightly convex laterally and anteriorly, sides diverging toward rear, hind angles
with weak oblique inner carinae only. Pronotal punctation small, sparse and un-

even on disc, most punctures separated by own diameter or more; lateral puncta-
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tion somewhat larger, coarser and denser, becoming obsolete well before hind

angles. Elytra shiney yellow brown with 2 small round centrally located basal

yellow maculae, 2 slightly larger round yellow maculae placed laterally and be-

hind first pair, 2 large round yellow maculae with dark borders toward apices.

Elytra narrow, slightly fusiform, convex; tapered from about middle to narrow,

finely serrate apices. Elytral striation absent except for sutural striae. Underside

yellow brown, legs light yellow brown. Apices of metacoxal plates very acutely

produced, not reaching second abdominal segment.

Female genitalia: Bursa pyriform, bursal sclerites absent; spermatheca slender,

contorted, with broad band of fine scales near bursal opening; accessory gland

long and slender, proximally located ( Figure 5f ) .

Male genitalia: More than twice as long as broad, parameres and aedeagus

long, slender, straight; outer margins of parameres hardly curved (Figure 3e).

DISCUSSION.- Two Candeze syntypes from the Institute Royal des Sciences

Naturelles de Belgique were examined; one is in extremely poor condition, the

other is missing antennae and legs. A single syntype in the collection of the

British Museum (Natural History) bearing the museum "type" label is here desig-

nated the lectotype. No restricted type locality data are given on the syntype
labels or in the original description.

Individual variation: The specimens examined are remarkably constant, vary-

ing chiefly in color, the extent of carinal development on the pronotal hind

angles; and the shape of the acutely produced metacoxal plates. Antennal length
5.00-6.20 mm, antenna/body length .43-.51, pronotal length/width .81-.90, elytral

length/width 2.64-2.88, pronotal length/elytral length .29-.33, total length 9.75-

14.10 mm.

Specimens examined: 24: 15 males, 9 females, 1 sex unknown. COSTA
RICA: 5M, IF, Turrialba (MFNC); IF, Turrialba (MNHN); PANAMA: 9M,
4F, Volcan de Chiriqui (BMNH); IF, Potrerilos, 1935 (CASC); COLOMBIA:
IF, Fusagasuga, June 1915 (MNHN); IF, Candeze syntype, 1 sex unknown
Candeze syntype (IRSN); ECUADOR: IF, Chiquinda (BMNH).

Distribution: Recorded from Costa Rica, Panama, Colombia and Ecuador.

Physorhinus sturmii Germar, 1840

Physorhinus sturmii Germar, 1840. Zeitschr. Ent. 2:439.

Candeze, 1859. Mon. Elat. 2:393-394.

Champion, 1895. Biol. Central!-Americana, Insecta, Col. 3:388.

Type locality: Mexico, as stated in original description (lectotype,

male, in Museum National d'Histoire Naturelle collections
)

.

In most cases P. sturmii can be distinguished by its dark pronotum
and yellow brown elytra with a dark sutural line. P. longicornis has a

similar color pattern, but in the latter species the antennae are ex-

tremely long, the outer carinae on the hind angles of the pronotum are

absent or very weakly developed, and the elytral apices are serrate.
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Very dark individuals of P. sturmii do occur, and these may be dis-

tinguished from the similar P. fuscuhis by the less dense and coarse

punctation on the pronotal hind angles. The more convex pronotum
and the characteristic border around the yellow frons of P. frontalis

serve to separate these dark specimens of P. sturmii from P. frontalls.

If these latter characteristics are in doubt, the finely notched apices

of the male parameres in P. frontalis will separate the males of the two

species (Figure 2f, 3f), while the elongate female bursal sclerites of

P. frontalis are quite different from the shorter, rounded sclerites of

P. sturmii (Figure 4g, 5g).
DESCRIPTION. Male, lectotype, Mexico. Frons clear orange yellow; puncta-

tion even, extremely dense, punctures separated by less than own diameter, sev-

eral puncture sizes distinguishable. Antennae yellow brown, slightly less than

one half of body length, longitudinal median streak present on segments 4-11;

proximal segments about two thirds as broad as long, apical segment about 3.5

times as long as wide. Nasale flat, shallow and rectangular. Pronotum red

brown, gently convex, squared; sides converging anteriorly, hind angles slightly

divergent and strongly bicarinate, the area between the carinae flat, not convex.

Pronotal punctation on disc dense, small, evenly spaced; punctures separated by
own diameter or less, 2 sizes distinguishable; anterior lateral punctation larger,

very dense and coarse, punctures decreasing in size and density posteriorly, but

still evident on hind angles. Elytra clear yellow brown, humeral area and sutural

line reddish brown; elytra broad, slightly convex, tapered from less than midpoint
to narrowly rounded apices without serration. Nine elytral striae present, 2 and

3 somewhat obscure, the rest distinct. Underside piceous red brown, abdomen
and legs brown, apices of metacoxal plates broadly triangular, not reaching sec-

ond abdominal segment.
Male genitdlia: Slender, more than twice as long as broad, parameres not

strongly curved along outer margins (Figure 3f).

Female genitdlia: Bursa pyriform, 2 rounded sclerites, each with two stout

teeth on inner surface; spermatheca short, small; accessory gland distally placed.

Very similar to that of P. fusculus (Figure 5g).
DISCUSSION. One of Germar's syntypes has been examined and is here desig-

nated the lectotype.

Individual variation: With the exception of two specimens here examined in

which the pronotum and elytra were uniformly dark, the material examined
shows no marked or unusual variation. Antennal length 4.50-6.25 nun, antenna

body length .35- .47, pronotal length/width .8fi-.93, elytral length/width 2.45-2.80,

pronotal length /elytral length .31-.35. total length 1 1.00-13.50 mm.
Specimens examined: 19: 13 males, 6 females. MEXICO: 1M, Germar syn-

type (MNHN); 4M, Puebla, Tehuacan, 1903 (MNHN); 1M, Puebla (CASC);
2M, 3F, Pachuca, July 1937 (CASC); 1M, Del Valle, June 1928 (CASC); 1M,
Del Valle (CASC); 1M, Toluca (BMNH); IF, Parada (BMNH); 1M, Jalapa

(BMNH); IF, Chihuahua, Finos Altos (BMNH); IF, Durango (MFNC); 1M,
Morelos, Hermosa (MFNC).
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Distribution: Known only from Mexico. Two specimens were also seen bear-

ing labels reading "Brazil". This may have been an error in labeling; no further

data were available.

Physorhinus xanthocepJifihis Germar, 1840

Physorhinus xanthocephalns Germar, 1840. Zeitschr. Ent. 2:245-246.

Heyne-Taschenberg, 1908. Exot. Kafer, p. 158.

Type locality: Brazil, as stated in original description (lectotype,

female, in Museum fiir Naturkunde collections).

P. xanthocephahis is one of 3 species which have lateral flavous

bands on the elytra. It may be distinguished from P. lateralis and P.

distigma by the carinae on the antennal segments, which are lacking

in the latter 2 species.

DESCRIPTION. Female, lectotype, Brazil. Frons clear orange yellow, basal

corners of the head with red brown margins next to eyes; punctation dense, un-

evenly spaced, several sizes distinguishable; most punctures separated by own di-

ameter or less except toward base where punctation is less dense. Antennae

brown, about .4 of body length, segments 4-8 with dark median longitudinal

carinae, segments 9-11 each with dark median longitudinal streak. Antennal seg-

ments 4-11 elongate, not more than 3 times as long as wide. Nasale flat, broadly

rectangular. Pronotum rich reddish brown, subtriangular, gently convex, sides

parallel at rear, hind angles bicarinate, outer carinae weak. Pronotal punctation

moderate, small, uneven, 2 sizes distinguishable; most punctures separated by
own diameter or more. Anterior lateral pronotal punctation larger and coarser, 2

sizes, becoming obsolete on hind angles; most punctures separated by diameter

or less. Elytra reddish brown basally, becoming yellow brown toward apices; 2

broad flavous bands along outer margins of elytra, bands expanded abruptly

towards midline and then contracted again before base. Elytra broad, gently

convex, slightly fusiform; tapered from about middle to narrow serrate apices.

Sutural stria only distinct, striae 6 and 7 weakly developed, the rest all obscure.

Underside rich reddish brown, legs light yellow brown; apices of metacoxal plates

sharply acute, not reaching second abdominal segment.
Female genitalia: Bursa pyriform, 2 slender finely toothed sclerites near va-

ginal canal opening; spermatheca flat and expanded, recurved distally ( Figure

5h).

Male genitalia: About twice as long as broad, parameres not strongly curved

along outer margins, very similar to that of P. sexnotatus ( Figure 3g ) .

DISCUSSION. Germar's collection was broken up and part of it was acquired

by his nephew Schaum. Part of this material was in turn later acquired by the

Museum fiir Naturkunde in Berlin. Two specimens from that museum bearing

the labels "coll. Schaum" were examined, and one of these is here designated the

lectotype. No restricted type locality data are available.

Individual variation: The specimens examined are quite uniform in appear-

ance. Antennal segment one usually bears a carina; this is not evident in the
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specimen described. Sometimes the midportion of the elytral band is absent,

leaving 2 apical maculae, and two basal maculae of distinctive shape because of

their abrupt expansion and contraction toward and away from the midline. An-

tennal length 4.10-5.20 mm, antenna/body length .3Q-.46, pronotal length/width

.S2-.93, elytral length/width 2.42-2.73, pronotal length/elytral length .31-.38, total

length 9.60-12.40 mm.

Specimens examined: 22: 7 males, 15 females. BRAZIL: IF, Germar syn-

type, lectotype (MFNC); IF, Germar syntype (MFNC); 1M, (MFNC); IF,

Theresopolis (BMNH); 5F, Rio de Janeiro (BMNH); 2F, Rio de Janeiro, Mon-

tagnes des Orgues, 1902 (MNHN); 1M, Espirito Santo (MNHN); 2M, 2F, Minas

Geraes, Caraca (MNHN); 1M, IF, Minas Geraes, Caraca, 1885 (MNHN); IF,

Santa Catarina (MNHN); 1M, IF, Santos, Ihla Santo Amaro, Mar.-Apr. 1912

(BMNH); PARAGUAY: 1M, Paraguari (DEIC).

Distribution: Recorded from Brazil and Paraguay.
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ABSTRACT. The taxonomy of 17 previously described species of Physorhinus

from the southwestern United States, Central America and South America reveals

a problem in its separation from the closely related genus Anchastus. Examina-

tion of 12 species of Anchastus, including the type of the genus, and 2 species of

Physorhinus from the Galapagos Islands ( not included in this work ) ,
in addition

to the 17 species mentioned above, indicates that characters used to separate the

2 genera are not completely reliable. These characters include the color of the

frons, the relative lengths of antennal segments 2 and 3, the nature of the separa-

tion between the pleurosternal sutures and the extent of development of the

metacoxal plates. Genital characters and the nature of the articulation between

antennal segments 1 and 2 may form a more reliable basis for separating the

genera. The limited examination of Anchastus also indicates that it includes

more than 1 genus as it now stands. P. moseri and P. yuccae are synonymized
with P. distigma, a highly variable species which requires further study to clarify

its status. Eleven lectotypes and 2 neotypes are designated. DIETRICH SCHAAF,

Department of Fisheries and Wildlife, Michigan State University, East Lansing,

MI 48823.
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to: R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303, for inclusion in this

guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.
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THE ORTHOCLADIINAE (CHIBONOMIDAE: DIPTERAj OF
CALIFORNIA I. THE CRICOTOPUS INFUSCATUS GROUP 1

Tames E. Sublette and Mary F. Sublette 2

In earlier reviews of the California chironomid fauna (Sublette,

1960, 1964) a third part embracing the Orthocladiinae was projected.

The wealth of new material encountered has necessitated publication

in smaller parts rather than as a single companion third part to the

two mentioned above. This is the first of a projected series forming a

continuation of the earlier works.

The Cricotopus infiiscatus group is named for those species re-

sembling C. infuscatus (Malloch) (Sublette, 1970) in genitalic fea-

tures. In the Californian fauna only C. juscatus Wirth has been pre-

viously described.

Morphological terminology and definition of the genus Cricotopus
follow Brundin ( 1956 )

. All illustrations, except leg and abdominal

color patterns, are drawn to the same scale. Figures of abdominal

chaetotaxy are shown with the anterior end of each tergum to left.

ACKNOWLEDGMENTS. We should like to thank Saul I. Frommer, Department
of Entomology, University of California, Riverside, and Charles Apperson, Hum-
bolt State College, Arcata, for the loan of material and W. W. Wirth, V. S. De-

partment of Agriculture, Washington, D. C., for supplying paratype examples of

Cricotopus juscatus Wirth.

Cricotopus edurus Sublette and Sublette, NEW SPECIES

HOLOTYPE MALE (Type No. 71259, USNM). P. L. Boyd

'This project has been supported and financed, in part, by the Federal Water

Quality Administration, Department of the Interior, Pursuant to the Federal Water
Pollution Control Act. [3.0093]

-Eastern New Mexico University, Portales, New Mexico 88130.
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Desert Research Center, Palm Desert, Riverside County, California,

at UV light between markers and 1, Saul Frommer and Larry
LaPre. 20 June 1969.

Coloration: Narrow ground color of head and thorax infuscate yellow; an-

tennal pedicels, thoracic vittae, a spot on each pleuron, mesosternum and post-

notum blackish-brown; a narrow border of the scutellum concolorous with the

dark marking of the thorax, center of scutellum slightly paler; palpi and antennal

flagella infuscate; fore legs entirely blackish; middle and hind legs with the basal

half of the femora dark brown, slightly paler than the apical half; middle and

hind tibiae with a broad median infuscate yellow band; remainder of legs dark

(figure 1). Abdomen dark brown except for terga 6 and 7 which have the api-

cal one-third infuscate yellow with the band on each tergum being slightly nar-

rower in the center (figure 2).

Head: Antennal ratio, 1.21. Palpal proportions, 9:17:21:34. Frontal tuber-

cles absent. Eyes hairy, dorsal extensions short and wedge-shaped. Clypeus

very broad, as wide as the antennal pedicel. Antennal flagellum fully haired to

near the tip; with an apical rosette of short hairs. Postocular bristles in a partially

doubled row, reaching almost to the v-shaped vertex. Tentorium, figure 3.

Thorax: Pronotum (figure 4) moderately broad and slightly tapered with the

two halves contiguous along a suture, anteriorly with a slight notch; laterally with

the usual clump of about 6 bristles. About 22 fine dorsolateral bristles in a par-

tially doubled row which is slightly expanded posteriorly. Dorsomedial bristles

in one row, short, decumbent. About 4 prealar bristles. Scutellum with a straight

row of about 9 bristles.

Wing: Membrane glabrous. Costa slightly extended beyond R4+5 ; length of

extension, 0.02 mm. R4+5 ends proximal to M at 0.16 of the distance between the

apex of Cul and M. R., +3 ends at 0.50 of the distance between the apex of R,
and R4+v Cu., strongly sinuate at tip; tip at an angle of 24 to main axis of Cu.,.

Anal ends distal to f-Cu, at 0.40 of the distance between f-Cu and apex of Cu.,.

Anal lobe well developed, right angled. Venarum ratio, 1.09. Wing length, 1.75

mm. Squama fully fringed.

Legs: Foretarsus with short hairs only. Foretibial spur long; ratio of length of

spur to apical diameter of tibia, 32:32. Middle tibial spurs subequal in length;

ratio of length to apical diameter of tibia, 20:32. Ratio of length of hind tibial

spurs, 15:40; longer spur rather sinuate with inconspicuous side denticles reaching

almost to the middle of the spur; ratio of length of longer spur to apical diameter

of the tibia, 40:39. Hind tibial comb of 12 bristles. Pulvilli absent. Claws mod-

erately curved, with blunt spatulate tips; basally each claw with one long hair.

Leg proportions:

F Ti Ta, Ta, Ta
3

Ta
4

Ta- Leg Ratio

FORE 37 52 30 18 12 10 7 0.58

MIDDLE 42 43 20 12 8 6 6 0.47

HIND 41 49 27 14 11 7 6 0.55

Abdomen: Chaetotaxy of third tergum, figure 5; genitalia, figure 6.
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Cricotopus edurus Sublette and Sublette, NEW SPECIES: Figure 1, color

pattern of legs, semidiagrammatic. Figure 2, color patterns of abdomen, semi-

diagramatic. Figure 3, variations in tentorium, paratype males. Figure 4, lateral

view of pronotum of holotype male. Figure 5, chaetotaxy of Tergum III, lateral

view, holotype male. Figure 6, genitalia, holotype male. Figure 7, genitalia,

allotype female.
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ALLOTYPE FEMALE (USNM). P. L. Boyd Desert Center, 3.5

miles South Palm Desert, Riverside County, California, Horsethief

Creek, flying over stream, 12 April 1970, L. LaPre.

Head: Antennal proportions, 30:15:17:17:40. Palpal proportions 20:32:40:80.

Clypeus with 17 bristles. Postocular bristles in a partially doubled row, reaching
almost to the midline of the head.

Thorax: Pronotum as in male. About 30 dorsolateral bristles in a staggered
row. Dorsomedi?! bristles in one row, short, decumbent. About 7 prealar bristles.

Scutellum with a staggered row of about 14 bristles.

Wing: Membrane glabrous. Costa extended 1.12 mm. beyond R4+ .v R4+5

ends almost directly over Cur R2+3 ends 0.44 of the distance between the apex
of R

7
and R4+ ,,.

Anal ends distal to f-Cu at 0.238 of the distance between f-Cu

and apex of Cu . Venarum ratio, 1.14. Wing length, 2.49.

Legs: Ratio of length of foretibial spur to apical diameter of the tibia, 13:14.

Ratio of lengths of middle tibial spurs, 8:9; ratio of length of longer spur to apical

diameter of tibia, 9:15. Ratio of lengths of hind tibial spurs, 9:17; ratio of length

of longer spur to apical diameter of the tibia, 17:18. Hind tibial comb of 14

bristles. Pulvilli absent. Claws moderately curved.

Leg proportions:

F

FORE 61

MIDDLE 62

HIND 60

Abdomen: Coloration similar to holotype male but more intense; membranes
between terga narrowly pale. Spermatheca, 0.105 X 0.068 mm; width of duct

at base of spermathecum, 0.008 mm. Genitalia, figure 7.

Paratypes: P. L. Royd Desert Research Center, (in Deep Canyon) 3.5 miles

S. Palm Desert, Riverside Co., California, 3 males at white light, 5 males, 1 fe-

male at UV light, 15 May 1969, Marker #58, Saul Frommer and L. LaPre; 2

males, 18 May 1969, Malaise trap, Marker 5680, M. E. Irwin; 1 female, 23 July

1969, at UV light, 100' downstream from gauging station, Saul Frommer, L.

LaPre and W. Ewart; 1 male, 20 June 1969, at UV light, between Markers #0-1,
Saul Frommer and L. LaPre; 2 males 15 May 1969, isolated pools between
Marker #54-58, Saul Frommer and L. LaPre; 4 males, 21 females, 26 June

1969, at UV light, Markers #01, Saul Frommer and L. LaPre; Deep Canyon,
Riverside Co., Calif., 5 females, 23 June 1964, E. I. Schlinger; 9 females, 24

September 1963, at light, E. I. Schlinger and M. E. Irwin; 4 females, 28 October

1963, at light, E. I. Schlinger and M. E. Irwin; 12 females, 18 May 1964, at light,

M. E. Irwin; 1 female, 28 March 1963, E. I. Schlinger. (Paratypes deposited in

the USNM, California Academy of Science, University of California, Riverside,

and the author's collections ) .

MALES. Wing length, range 1.54 to 1.95, mean 1.80 mm (8); foreleg ratio,

range 0.54 to 0.61, mean 0.58 (8); middle leg ratio, range 0.42 to 0.47, mean

Ti
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II

12

Cricotopus parafuscatus Sublette and Sublette, NEW SPECIES, holotype
male: Figure 8, color pattern of legs, semidiagrammatic. Figure 9, color pattern
of abdomen, semidiagrammatic. Figure 10, lateral view of pronotum. Figure 11,

chaetotaxy of Tergum III, lateral view. Figure 12, genitalia.

0.45 (8); hind leg ratio, range 0.54 to 0.57, mean 0.56 (8); antennal ratio, range
1.09 to 1.29, mean 1.21 (6); venarum ratio, range 1.09 to 1.12, mean 1.10 (8).

FEMALES. Wing length, range 1.40 to 1.81, mean 1.61 (9); foreleg ratio,

range 0.55 to 0.61, mean 0.56 (8); middle leg ratio, range 0.41 to 0.46, mean
0.43 (11); hindleg ratio, range 0.52 to 0.61, mean 0.56 (13); venarum ratio,

range 1.06 to 1.14, mean 1.10 (11).
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Diagnosis: This species closely resembles infuscatus Malloch and

fuscatus Wirth in genitalic features. It differs from the former in

having a narrower, less curved dististyle; more bristles on the ninth

tergum and a differently shaped paramere as well as having distinct

color differences. From the latter it differs in having the middle and

hind tibiae banded with yellow rather than solidly dark and by having

the abdomen with some paler markings rather than being solidly in-

fuscate.

Cricotopus parafuscatus Sublette and Sublette, NEW SPECIES

HOLOTYPE MALE (Type No. 71260, USNM). Whittier Nar-

rows, California, November 1959, L.D.A.

Coloration: Head, thorax and abdomen heavily marked with blackish-brown;

frons, clypeus and thoracic pleural areas infuscate yellow; pronotum and a narrow

area in front of the scutellum slightly paler than the remaining dark color. Tho-

racic vittae fused with only a slight antero-lateral indication of the infuscate

yellow ground color; legs completely dark (figure 7); abdomen largely dark but

with lighter markings at the apices of terga 6-8 (figure 8).

Head: Antennal ratio, 1.44. Palpal proportions, 8:11:15:25 (apical segment
somewhat shriveled, length estimated). Eyes hairy, dorsal extensions moderately

long and wedge-shaped. Clypeus broadly triangular, 0.83 rimes the width of the

antennal pedicel, with 11 bristles. Antennal flagellum fully haired to near the tip.

Postocular bristles in a single row, reaching almost to the midline of the head.

Tentoria obscured.

Thorax: Pronotum narrow, figure 9. About 14 dorsolateral bristles in a

single, staggered row. Dorsomedial bristles in a single, staggered row, short, de-

cumbent. About four prealar bristles. Scutellum with about 8 bristles in a

straight row.

Wing: Membrane glabrous. Costa very slightly extended beyond R
4+r) ; length

of extension, 0.023 mm. R
t+

- ends considerably proximal to M almost directly

over Ciii. R J+:! ends at 0.50 of the distance between the apex of R, and R 4+r,.

Cu., rather strongly downcurved beyond the middle then recurved, down-curved

portion at an angle of 23 to basal part of Cu.,. Anal margin of wings crumpled.

Anal lobe well developed, right angled. Venarum ratio, 1.11. Squama with at

least 11 fringe hairs. Wing length, 2.53 mm.

Legs: Foretarsus with short hairs only. Foretibial spur long; ratio of length of

spur to apical diameter of tibia, 12:9. Middle tibial spurs subequal in length;

ratio of lengths, 5:5; ratio of length of spurs to apical diameter of tibia, 5:10.

Ratio of length of hind tibial spurs, 3:13; longer spur sinuate with side denticles

reaching almost to the middle of the spur; ratio of length of longer spur to apical

diameter of the tibia, 13:12. Hind tibial comb of 13 bristles. Pulvilli present,

very small. Claws moderately curved, with bifurcate tips.
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17

Cricotopus fuscatus Wirth, paratype male: Figure 13, color pattern of legs,

semidiagrammatic. Figure 14, color pattern of abdomen, semidiagrammatic.

Figure 15, pronotum, lateral view. Figure 16, chaetotaxy of Tergum III, lateral

view. Figure 17, genitalia.

Leg proportions:

FORE
MIDDLE
HIND

Ti
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Diagnosis: This species most closely resembles furtivus, n.sp., and

fuscatus Wirth in coloration. It can be differentiated from the former

as described under that species; from fuscatus it differs in having

21

22

23

Cricotopus obscurifuscus Sublette and Sublette, NEW SPECIES: Figure 18,

color pattern of legs, semidiagrammatic, holotype male. Figure 19, color pattern

of abdomen, semidiagrammatic, holotype male. Figure 20, tentorium, paratype

male. Figure 21, pronotum, lateral view, holotype male. Figure 22, chaetotaxy,

Tergum III, paratype male. Figure 23, genitalia, holotype male.
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R4+5 over Cu l5 rather than distal to it. In genitalic features the more

sparcely setose basal lobe of the basistyle also serves to separate this

species from fuscatus.

This species is differentiated from the remainder of the Nearctic

species of the infuscatus group in the key which follows.

24

27

Cricotopus irwini Sublette and Sublette, NEW SPECIES, holotype male:

Figure 24, color pattern of abdomen, semidiagrammatic. Figure 25, color pattern
of legs, semidiagrammatic. Figure 26, tentorium. Figure 27, pronotum, lateral

view. Figure 28, chaetotaxy, of Tergum III, lateral view. Figure 29, genitalia.
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Cricotopus fuscatus Wirth

Cricotopus fascatus Wirth, 1957, Pan-Pacific Ent. 60:247-250.

Material Examined:

PARATYPE MALE, Sagehen Creek, Hobart Mills, California, 23

August 1954, E. M. Brock.

Coloration: As described by Wirth ( 1957) (See figures 13 and 14).

Head: Antennal ratio, 1.34. Palpal proportions, 12:20:20:45. Frontal tu-

bercle absent. Eyes hairy, dorsal extensions long and wedge-shaped. Clypeus

moderately broad, 0.71 times the width of the antennal pedicel, with about 16

bristles. Antennal flagellum fully haired to near the tip; with an apical rosette of

short hairs. Postocular bristles in a single, staggered row, reaching almost to the

midline of the head. Tentoria obscured in mounting.

Thorax: Pronotum (figure 15) rather broad, apically tapered towards the

middle then almost parallel-sided to near the apex which is slightly produced an-

teriorly; with a slight notch. About 19 dorsolateral bristles mostly in one row oc-

casionally staggered to form doubled row. Dorsomedial bristles in one staggered

row, short, decumbent; beginning some distance back from the pronotum. Five

prealar bristles. Scutellum with a transverse row of about 11 bristles.

Wing: Costa extended 0.06 mm. beyond R4+5 . R4+5 ends moderately proximal

to M at 0.22 of the distance between the apices of Cu
:
and M. R., +

.

5
ends at 0.50

of the distance between the apex of R, and R4+v Cu., slightly down-curved, then

abruptly upturned near the tip; apical down-curved portion at an angle of 18 to

the basal part of Cu.,. Anal ends distal to f-Cu, at 0.31 of the distance between

f-Cu and apex of Cu.,. Anal lobe well developed. Venarum ratio 1.09. Wing
length, 2.49 mm. Squama fully fringed.

Legs: Foretarsus with short hairs only. Foretibial spur long, ratio of length of

spur to apical diameter of tibia, 25:19. Middle tibial spurs subequal in length;

ratio of length to apical diameter of tibia, 7:21. Ratio of length of hind tibial

spurs, 10:26; longer spur sinuate with 1 or 2 inconspicuous side denticles; ratio

of length of longer spur to apical diameter of the tibia, 26:25. Hind tibial comb
of 14 spines. Pulvilli absent. Claws strongly curved, with digitate tips; basally

each claw with 3 hairs.

Leg proportions:

F

FORE 52

MIDDLE 57

HIND 53

Abdomen: Chaetotaxy of Tergum III, figure 16; genitalia, figure 17.

Other material examined: Paratypes, 1 male, 1 female, Sagehen Creek, Hobart

Mills, California, 23 August 1954, E. M. Brock. (USNM) Male: Wing length,

2.53. Venarum ratio, 1.14. Antennal ratio, 1.31. Leg ratios, fore, 0.62; middle,

Ti
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0.48; hind, 0.58. Female: Wing length, 2.89. Venarum ratio, 1.10. Antennal

proportions, 9:6:7:7:20. Leg ratios, fore, 0.57; middle, 0.46; hind, 0.57.

34

Cricotopus subfuscus Sublette and Sublette, NEW SPECIES, holotype male:

Figure 30, color pattern of abdomen, semidiagrammatic. Figure 31, color pattern
of legs, semidiagrammatic. Figure 32, tentorium, paratype male. Figure 33, pro-

notum, lateral view. Figure 34, chaetotaxy of Tergum III, lateral view. Figure

35, genitalia.
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Cricotopus obscurifuscus Sublette and Sublette, NEW SPECIES

HOLOTYPE MALE, (Type No. 71261, USNM) collected Hat

Creek, Fall River Mills, Shasta County, California, Collection No. 143,

5 August 1969, C. Apperson.

Coloration: Back of head, antennal pedicels, thoracic vittae, postnotum, a spot

on the mesopleuron, mesosternum and legs (figure 18) with blackish-brown mark-

ings. Scutellum and abdomen (figure 19) paler brown.

Head: Antennal ratio, 1.13; palpal proportions, 13:18:23:34. Eyes hairy,

dorsal extensions short and wedge-shaped. Clypeus moderately broad, 0.90

times the width of the antennal pedicel; slightly wider at the top, with about 12

bristles. Antennal flagellum partially haired to near the tip. Postocular bristles

very small, in a single row, reaching almost to the midline of the head. Ten-

torium, figure 20.

Thorax: Pronotum, figure 21. About 6 dorsolateral bristles in one slightly

staggered row. Dorsomedial bristles in a partially doubled row, short, decumbent.

Three prealar bristles. Scutellum with a straight, transverse row of about 10

bristles.

Wing: Costa slightly extended beyond R
4+:> ; length of extension, 0.035 mm.

R
(+r,

ends considerably proximal to M, almost directly over Cur R., +3 ends at

0.47 of the distance between the apex of R, and R4+r,. Cu., moderately down-

curved at tip; down-curved portion at an angle of 20 to main axis of Cu.,. Anal

ends distal to f-Cu, at 0.28 of the distance between f-Cu and apex of Cu
2

. Anal

lobe well developed, right angled. Venarum ratio, 1.14. Wing length, 1.73 mm.

Squama with about 15 fringe hairs.

Legs: Foretarsus with short hairs only. Ratio of length of foretibial spine to

apical diameter of the tibia, 35:31; spine with a single, small lateral denticle

slightly before middle. Middle tibial spurs of unequal length, ratio of length,

19:12; each with at least two short, heavy side spines just before middle. Hind

tibial spurs unequal, ratio of lengths, 45:15; longer spine strong and sinuate with

a heavy side denticle just before middle; comb of 13 bristles. Claws strongly

curved, digitate at tips.

Leg proportions:

F

FORE 42

MIDDLE 45

HIND 45

Abdomen: Chaetotaxy, figure 22; genitalia, figure 23.

Paratypes: 3 males, Hat Creek, Fall River Mills, Shasta Co., California, C.

Apperson, Collection No. 143, 5 August 1969. (Paratypes in California Academy
of Science and the author's collection.) Wing length, range 1.73 to 1.78, mean

1.76 (3). Venarum ratio, range 1.07 to 1.12, mean, 1.09 (3). Leg ratios: fore,

Ti
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range 0.59 to 0.62, mean 0.60; middle, range 0.45 to 0.47, mean 0.46; hind, 0.54

to 0.57, mean 0.56 (3).

Diagnosis: This species most closely resembles irwini, n.sp. and

basalis Staeger in coloration. The three species may be separated

most readily by genitalic features as well as color characteristics. In

addition, this species can be differentiated from irwini by having a

shorter costal extension, a lower middle leg ratio, and a broader pro-

notum.

This species is differentiated from related Nearctic species in the

key which follows.

Cricotopus irwini Sublette and Sublette, NEW SPECIES

HOLOTYPE MALE, (Type No. 71262, USNM) Deep Canyon,
Riverside County, California, 18 May 1964, at light, M. E. Irwin.

Coloration: Head and thorax, except for narrow yellow pleural area, dark

brown; abdomen yellow and brown fasciate (figure 24); legs fasciate, the band

on the foretibia pure white; those of the middle and hind legs somewhat infuscate

(figure 25).

Head: Antennae lost. Palpal proportions, 15:24:31:47. Eyes densely hairy,

dorsal extensions short and almost parallel-sided, about 3 facets wide near apex.

Clypeus width 0.97 times the width of the antennal pedicel, with about 15

bristles. Postocular bristles in a single row, reaching almost to the midline of the

head. Tentorium, figure 26.

Thorax: Pronotum, figure 27, rather narrow, apically tapered. About 12 dorso-

lateral bristles, in mostly one row. Dorsomedial bristles in a staggered row; 3

prealar bristles. Scutellum with a straight row of 4 bristles.

Wing: Costa extended beyond R
)4.-; length of extension, 0.042 mm. R4+ -,

ends

almost directly over Cu r R., vt ends at 0.56 of the distance between the apex of

R, and R
1+r,. Cu., strongly down-curved then slightly recurved near tip; down-

curved portion at an angle of 19 to the basal part of Cu.,. Anal ends distal to

f-Cu, at 0.042 of the distance between f-Cu and apex of Cu.,. Venarum ratio,

1.10. Wing length, 1.60 mm. Squama with about 12 fringe hairs.

Legs: Foretarsus with short hairs only. Ratio of length of foretibial spur to

apical diameter of the tibia, 11:10. Ratio of length of middle tibial spurs, 5:5.

Ratio of length of hind tibial spurs, 10:15, comb with about 13 spines.

Leg proportions:
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row of transverse setae near posterior border and with a sparce lateral row on each

side (figure 28); genitalia, figure 29.

Diagnosis: The unusually strongly projecting and setiferous basal

lobe on the basistyle is distinctive among Nearctic Cricotopus. The
combination of color characteristics as given in the key which follows

is also unique.

Cricotopus siibfuscits Sublette and Sublette, NEW SPECIES

HOLOTYPE MALE (Type No. 71263, USNM), Hat Creek, Fall

River Mills, Shasta County, California, 5 April 1969, C. Apperson.
Coloration: Antennae, thoracic vittae, postnotum, mesosternum, a spot on each

mesopleuron and a narrow rim on scutellum blackish-brown. Head and thoracic

ground color infuscate yellow, palpi somewhat darker. Abdomen (figure 30),

almost uniformly infuscate with a slight greenish tinge. Legs (figure 31), with

the coxae, trochanters and femoral-tibial joint blackish-brown; remainder of legs

infuscate with the apical tarsomere darker than other segments.

Head: Antennal ratio, 1.39. Palpal proportions, 18:28:30:51. Eyes hairy,

dorsal extensions long and wedge-shaped. Clypeus with 10 bristles, width of

clypeus 1.03 times the width of the antennal pedicel. Antennal flagellum fully

haired to near the tip. Tentorium, figure 32.

Thorax: Pronotum broad and almost parallel-sided on the apical two-thirds

(figure 33). At least 12 dorsolateral bristles. About 20 dorsomedial bristles in a

single, staggered row; 5 prealar bristles. Scutellum with a staggered row of about

14 bristles.

Wing: Length of costal extension beyond R4+5 ,
0.034 mm. R4+ r,

ends proximal
to M, at 0.21 of the distance between Cu

:
and M. R., +3 ends at 0.50 of the dis-

tance between the apex of R, and R4+v Cu., down-curved near apex; down-
curved portion at an angle of 18 to basal part. Anal ends at 0.182 of the dis-

tance between f-Cu and apex of Cu.,. Venarum ratio, 1.12. Wing length, 2.17

mm. Squama with about 11 fringe hairs.

Legs: Foretarsus with short hairs only. Ratio of length of foretibial spur to

apical diameter of the tibia, 13:15. Ratio of middle tibial spur length, 6:6. Ratio

of hind tibial spur lengths, 6:16, about 13 bristles in the comb. Pulvilli absent.

Claws apically bifurcate, moderately curved.

Leg proportions:

FORE
MIDDLE
HIND

Abdomen: With a mid dorsal row of 3 to 5 setae on each tergum; each with

a posterior, transverse row and a lateral longitudinal row on each side; each seta

surrounded by a paler area; tergum I with the rows expanded, tergum III, figure

F
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34; genitalia, figure 35. The narrow and strongly projecting parts of the basal

lobe are distinctive.

Paratypes: Eleven topotypic males, wing length, range 2.04 to 2.44, mean
2.33 mm. (11); venarum ratio, range 1.09 to 1.12, mean 1.11 (10); antennal ratio,

range 1.30 to 1.54, mean 1.39 (9); foreleg ratio, range 0.58 to 0.63, mean 0.61

(10); middle leg ratio, range 0.44 to 0.48, mean 0.46 (11); hind leg ratio, 0.54

to 0.61, mean 0.58 (10).

Diagnosis: This species can be separated from all other members
of the infuscatus group on genitalic features as well as color as is given
in the key which follows.

Cricotopus furtivus Sublette and Sublette, NEW SPECIES

HOLOTYPE MALE (Type No. 71264, USNM), Horsethief Creek,
10 miles S. Palm Desert, Riverside County, California, over stream,
12 April 1970, Saul I. Frommer.

Coloration: Antennal pedicels, back of head, thoracic vittae, mesosternum, a

spot on each mesopleuron, postnotum and legs ( figure 36 ) with blackish-brown

markings; antennal flagella, palpi, scutellum and abdomen (figure 37) somewhat

paler.

Head: Antennal ratio, 1.33. Palpal proportions, 8:11:15:25. Eyes heavily
haired; dorsal extensions moderately long and wedge-shaped. Clypeus almost

quadrate, slightly wider at base; width of clypeus 0.50 times the width of the

antennal pedicel; with 13 bristles. Antennal flagellum fully haired to near the

tip. Postocular bristles in a single row, reaching halfway between the dorsal apex
of the eyes and the midline of the head. Tentorium, figure 38.

Thorax: Pronotum, figure 39. About 24 dorsolateral bristles in a staggered,

partially doubled row. About 16 dorsomedial bristles in a single, staggered row,

short, decumbent. Five prealar bristles. Scutellum with a transverse row of

about 11 bristles.

Wing: Costa slightly extended beyond R4+5 ; length of extension, 0.035 mm.
R

4+r>
ends considerably proximal to M at 0:13 of the distance between Cu, and M.

R.
J+:!

ends at 0.43 of the distance between the apex of R, and R4+5 . Cu., moder-

ately down-curved, then recurved at tip; down-curved portion at an angle of 15

to main axis of Cu,. Anal ends distal to f-Cu, at 0.20 of the distance between
f-Cu and apex of Cu.,. Venarum ratio, 1.13. Wing length 2.13 mm. Squama
fringed with about 12 hairs.

Legs: Foretarsus with short hairs only. Ratio of length of foretibial spur to

apical diameter of the tibia, 22:17; spur with one short side spine below the

middle. Middle tibial spurs subequal in length; ratio of length to apical diameter
of tibia, 10:18; spurs with one or two short side spines below middle. Ratio of

lengths of hind tibial spurs, 9:22; longer spur somewhat sinuate with side spines
below the middle of main spine; comb of about 12 spines. Pulvilli absent. Claws
curved with digitate tips.
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40

Cricotopus furtivus Sublette and Sublette, NEW SPECIES, holotype male.

Figure 36, color pattern of legs, semidiagrammatic. Figure 37, color pattern of

abdomen, semidiagrammatic. Figure 38, tentorium. Figure 39, pronotum, lateral

view. Figure 40, chaetotaxy of Tergum III, lateral view. Figure 41, genitalia.
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9'. Basal and apical dark fasciae subequal in length 10

10. Yellow tibial fasciae on all legs infuscate; basal and apical dark fasciae on

middle and hind tibiae broad (gentalia, cf. figure 6, Oliver, 1962)
basalis (Staeger) (N. Canada, Greenland, N. Europe)

10'. Yellow fasciae infuscaae only on fore leg; dark fasciae on middle and hind

tibiae narrow, (genitalia, figure 23) obscurifusus n.sp.

11. Genitalia with anal point (Sublette, 1966, figure 8) wing length about 2.5 mm.
varipes (Coquillett) (Eastern N. America)

11'. Genitalia without anal point (Sublette, 1967, figure 23) wing less than 2.0 mm.
exilis Johannsen (Eastern N. America)
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2.0093. The Orthocladiinae (Chironomidae: Diptera) of California, I. The

Cricotopus infuscatus group.

ABSTRACT. The Cricotopus infuscatus group in California includes C. fuscatus

Wirth and six new species, C. parafuscatus, C. edurus, C. obscurifuscus, C. irwini,

C. subfusciis, and C. furtivus. A key to Nearctic species of the group is given.

JAMES E. SUBLETTE and MARY F. SUBLETTE, Eastern New Mexico University,

Portales, NM 88130.
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CYTOLOGICAL STUDIES OF FIVE SPECIES OF
DRAGONFLIES (ONDONATA: ANISOPTERA)'

A. Chang-Fu Hung-

Although the taxonomy and biology of North American dragonflies

have been thoroughly studied by many authors, their cytology, in

comparison with that of Old World species, has long been neglected.

Gumming (1964) and Cruden (1968) reported on the cytogenetics

of New World Odonata and to these extensive data I should like to

add chromosomal descriptions of five species either not covered by
these authors or reported at different chromosome numbers.

Nymphal testes were used for this investigation. They were dis-

sected in normal saline and permanent slides were made following

the technique described previously (Hung, 1969) except without

colchicine treatment. Nymphs from which the testes were removed

were preserved for my personal collection and are available upon re-

quest. The identification of the species was based on Needham and

Westfall (1955).

Aeschna clepsydra Say

July 13, 1968. English Coulee, University of North Dakota

Campus, Grand Forks, N. D. (ace. nos. 68-50-1, 68-50-3).

Of the 44 cells studied, 36 showed 14 elements (including the m-

chromosomes
) at diakinesis. In some cases, the single X chromosome

has already divided into two chromatids and formed a ring before the

first meiotic division (which is equational in Odonata), thus it cannot

Accepted for publication: February 3, 1971 [3.0092].
2Department of Biology, University of North Dakota, Grand Forks, ND

58201.
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be distinguished from other bivalents (Fig. 1). However, in meta-

phase II, the X chromosome can be recognized in both polar and

equatorial views (Fig. 2).

Aeschna vertical^ Hagen

May 30, 1968. Turtle River across US Highway # 2, about 0.4

mile west of Turtle River Park entrance, Grand Forks Co., N. D. (ace.

no. 68-43).

Not many cells can be studied in the slides prepared. From the 5

cells studied, it seems to show 14 elements at diakinesis with a barely

recognizable pair of m-chromosomes and the X cannot be distin-

guished (Fig. 3).

Epicordulia princeps Hagen

May 18, 1968. Lake Itasca, Minn. Along the shore near the stu-

dent cabins of the Forestry and Biological Station of the University of

Minnesota (ace. no. 68-34-3).

11 ordinary bivalents, one pair of terminally associated m-chromo-

somes and one univalent X were found in all the 13 cells studied

(Fig. 4).

Tetragoneuria spinigera Selys

Found with E. princeps at the same locality (ace. no. 68-34-1).

Among the 150 nymphs collected there are 148 nymphs of T. spinigera

and only 2 of E. princeps.

The species displayed 14 elements at diakinesis. There seems to

be no m-chromosomes in this species since all chromosomes, except

the univalent X, have chiasmata (Fig. 5). Another species in this

genus, T. petechialis from Texas, has n = ll and lacks m-chromosomes

(Gumming, 1964).

Erythrodiplax bercnice Drury

Date and locality are the same as A. clepsydra (ace. no. 68-50-2).

Gumming (1964) reported n = 11-13 for several species in this genus.

According to Cruden (1968) this species has n = 13 and lacks m-

chromosomes. However, among the 12 cells studied in this investiga-

tion, only one cell has 13 elements (without univalent X) at diakinesis.
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FIGURES 1-6. Fig. 1. Acschna clepsydra, diakinesis. Note the terminal!}

associated m-chromosomes (arrow). Fig. 2. A. clepsydra, metaphase II with \
chromosomes (arrows). Fig. 3. A. vcrticalis, diakinesis. Fig. 4. Epicordiilia

princeps, diakinesis with m-chromosomes (arrow) and univalent X chromosome.

Fig. 5. Tetragoneuria spinigcra, diakinesis (tlie X chromosome is arrowed). Fig.

6. Erythrodiplax berenice, diakinesis (the arrow indicates m-chromosomes).
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All other cells show 14 elements including X and m-chromosomes

( Fig. 6
) ;

hence it seems that n = 14 for this species.
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2.0092. Cytological studies of five species of dragonflies (Odonata: Anisop-

tera ) .

ABSTRACT. Chromosomes of the following 5 species of dragonflies from Min-

nesota and North Dakota are reported: Acschna clepsydra, n=14 with m-

chromosomes; Aeschna verticalis, n=14 including m-chromosomes; EpicorduUa

princeps, n=13 including m-chromosomes; Tetragoneuria spinigera, n=14 and

without m-chromosomes; EnjtJirodiplax berenice, n=14 with m-chromosomes.

A. CHANG-FU HUNG, Department of Biology, University of North Dakota, Grand

Forks, ND 58201.
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OBSERVATIONS ON THE EMERGENCE OF TWO
SPECIES OF STONEFLIES 1

Donald C. Hales- and Arden R. Gaufin3

Factors controlling the emergence of stoneflies differ with species.

Evidence of this was observed on upper Trout Creek, Wasatch

County, Utah during a two-year study, 1964-66. Two abundant spe-
cies occupying the same habitat had very different emergence pat-
terns. Adults of Nemoiira cinctipes Banks were observed every
month except December. Since they were collected in late Novem-
ber and early January, it is reasonable to assume they also emerged
in December. Isoperla pctcrsoni Needham and Christensen emerged
only in late summer.

Nemoiira cinctipes is a common stonefly species in streams of

Western United States. Baumann (1967) compiled collecting records

for the Wasatch Mountain Front, the eastern boundary of the Great

Basin in Utah. Emergence there is associated with elevation. Adults

begin to appear in late January at the lower elevations (1,500m) and

emergence comes progressively later as elevation increases. Adults

were noted in late June and early July at elevations of 2,620 to 2,730
m. Gaufin, et al., (1966) indicated that overall emergence time of

Nemoura cinctipes in other areas in Utah is similar to that found in

the Wasatch Mountain Front. Sheldon and Jewett (1968) showed

emergence periods for stoneflies in Sagehen Creek, which drains

from the east side of the Sierra-Nevada Mountains in Nevada County,

Accepted for publication: March 6, 1971 [3.0099].
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California. Nemoura cinctipes emerged from February through June.

The elevation was about 2,040 m.

The distribution of Isoperla petersoni is not as well defined as that

of Nemoura cinctipes, but its occurrence is restricted to springs and

to streams largely influenced by springs. Its emergence in Trout

Creek was in late August and early September. Over its range adults

emerge primarily from late May through November (Gaufin, et al.,

1966).

Immature Nemoura cinctipes occurred over the entire two and

one-half mile of Trout Creek, but were most abundant in the upper
500 meters. Nymphs of the stonefly, Isoperla petersoni, were abun-

dant at the spring and in the upper 100 meters of the stream.

The main source of water in Trout Creek is a spring arising at its

head (2,430 m eler. ). The discharge of the spring ranged from 1.27

to 1.83 m3
(4.5 to 6.5 cfs). Several smaller springs in the upper 1,200

meters of Trout Creek also contributed about 1 cfs. The water tem-

perature at the main spring was 5.5 C and remained constant over

the 2-year study. It varied only a few degrees in the first 500 meters

downstream. The dissolved oxygen remained at or near saturation at

all times. Substrate in the upper 75 to 100 m was heavily covered

with moss, Hygrohi/pnum bestii (Ren. and Bryn. ex Ren.).

Most species of stoneflies have definite seasonal emergence pat-

terns that are related to rhythms in the environment. Emergence of

Nemoura cinctipes appears to be associated with vernal warming
water temperatures. Water temperature is a reflection of elevation

in mountain streams. Thus, emergence occurs earliest at the lower

elevations and latest at the higher elevations.

Emergence of Nemoura cinctipes at Sagehen Creek occurred from

February through June with the greatest numbers from late March to

late April ( Sheldon and Jewett, 1968
)

. Sagehen Creek is fed by sev-

eral springs. Brinck (1949) notes that prolonged emergence periods
are characteristic of cold springs. In upper Trout Creek where the

water temperature was constant, emergence period extended over

the entire year. While it is apparent from general observations that

adults were present in the greatest numbers during March, Nemoura

cinctipes was a common form in collections throughout the year.

In contrast, Isopcrla petersoni had a definite relatively short emer-

gence period in Trout Creek. It is evident that water temperature
does not influence emergence of this species, at least in the same way
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as it does Nemoura cinctipes. Possibly emergence time is dependent

upon accumulated temperature units or by the periodicity of other

environmental factors.

In summary, Isoperla petersoni has very narrow tolerance limits.

It is associated with moss in cold spring-fed streams. Its short emer-

gence period may be associated with its restricted habitat. Nemoura

cinctipes, on the other hand, is broadly tolerant and has adapted to a

variety of conditions. It normally shows a definite emergence period,
but in Trout Creek under uniform temperature conditions it repro-
duces the year around.
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2.0099. Observations on the Emergence of Two Species of Stoneflies.

ABSTRACT. In a small, cold, spring-fed, mountain stream in which water

temperature remained constant, Nemoura cinctipes Banks emerged year around
and Isoperla petersoni Needham and Christensen emerged in late August early

September. Nemoura cinctipes normally exhibits a definite emergence period-

ically that appears to be associated with water temperature. Emergence of the

two species is evidently controlled by different factors. DONALD C. HALES,
South Dakota Cooperative Fishery Unit, South Dakota State University, Brook-

ings, SD 57006 and AHDEV R. GAUFIN, Department of Biology, University of

Utah, Salt Lake City, UT 84102.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road, Baltimore, MD 21207.

1 3. Pest Management

PESTS OF COFFEE, by R. H. LePelley. Humanities Press, New York. 1970. xii + 590 p.

Cloth, $ 22.00.

Dr. LePelley's definitive work on coffee pests is part of the Tropical Science Series.

The book includes chapters on coffee production and coffee growing areas of the world,

coffee as a host plant, control of coffee pests (including natural, biological, chemical, and

cultural control methods). The second part discusses individual pests and their control.

There are chapters on the various orders of insects as well as on other arthropods,

nematodes, and vertebrate pests. The third part consists of a systematic list of the re-

corded coffee insects of the world and a list of the parasites and predators of coffee

insects. This is followed by an extensive bibliography. The book is well written, though
more illustrations would have been a welcome addition. Ed.

THE 1970 INSECTICIDE, HERBICIDE, FUNGICIDE QUICK GUIDE AND DATA
BOOK, by B. G. Page and W. T. Thomson. Thomson Publications, P. O. Box 5601,

Fresno, CA 93755. 1970. iv + 157 p. Looseleaf, $ 15.00.

This book is designed to be used as a quick guide to pesticides that are used to con-

trol a certain pest on a specific crop. Crops are listed and the pesticides recommended are

indicated. A second section lists the pesticides and the insects or other pests they control

There is also a small section on miscellaneous information such as sprayer calibration,

useful formulae, conversion tables, etc. This book, would be useful to county agents,

farmers, and other field workers.-Ed.

AGRICULTURAL CHEMICALS BOOK 1, INSECTICIDES, ACARACIDES, AND
OVICIDES; BOOK 2, HERBICIDES; BOOK 3, FUNGICIDES, GROWTH REGULA-
TORS, REPELLENTS, AND RODENTICIDES, Rev. Eds. by W. T. Thomson. Thom-
son Publications, P. O. Box 5601, Fresno, CA 93704. 1970. Plastic binding, $ 10.00

each volume.

These books are guides to agricultural chemicals and their uses. Chemicals are listed

by groups of related compounds, however, an alphabetical index simplifies location of a

compound. For each compound, information is provided on the names, structural for-

mula, type, origin, toxicity, formulation, phytotoxicity, uses, importnat pests controlled,

rates, application, precautions, and related compounds. Each book has a section on cali-

bration, conversion tables, formulae, and glossary. These books should prove useful to

farmers, agronomists, pest control operators, county agents, and research workers. -Ed.

(Continued on p. 112.)



A NEW LOCALITY RECORD FOR NEOCHRYSOPS GLOBOSUS WALTON
(DIPTERA: TABANIDAE) 1

Albert R. Thornhill and Kirby L. Hays
2

During the summers of 1969 and 1970, research on horse fly dispersal was con-

ducted at the Piedmont Substation of the Auburn University (Alabama) Agricultural

Experiment Station at Camp Hill, Alabama, in Tallapossa County. Four female speci-

mens of the deer fly Neochrysops globosus Walton were collected during this period.

This is the first record of this species from Alabama, and prior to these collections only

two specimens were known. Neochrysops globosus was described by Walton in 1918

from a single specimen collected by Robert Fouts at Cabin John Bridge, Maryland, July

20, 1916. In 1965, L. L. Pechuman found a second specimen of the species in a group of

undetermined tabanids from the Illinois Natural History Survey collection. Pechuman's

specimen was collected 13 miles north of Paris, Henry Co., Tennessee, June 9, 1948, by
S. S. Roback. A second label on the specimen stated that it was collected on wild carrot

and sand.

The four specimens collected in Alabama were captured on cylindrical traps designed
to simulate cows. These traps were fabricated in the following manner. A cylinder 15

inches in diameter and 3 feet long was constructed with plywood ends and hardware

cloth sides and suspended horizontally by a length of pipe through the center of the

cylinder and through wooden legs on each end. The cylinder was covered with black

kraft paper which was coated with Stickem Special*
1 to capture the attracted tabanids.

Small pieces of dry ice were placed inside the cylinder to attract tabanids as gaseous CO 2

was released by the dry ice.

Two specimens of N. globosus were collected during the summer of 1969. On June

12, 1969, a specimen was captured on a trap placed in a plot of Kudzu, Pueraria lobata

(Willd.) Ohwi, in a low open area adjacent to a small creek. This specimen was observed

when it hit the trap and became entangled in the adhesive-the time was approximately
1 :00 p.m. Another specimen was collected June 19, 1969, on a trap in an upland pasture
area 660 feet from the first site.

Both of the specimens collected during 1970 were captured on a trap in an upland

loblolly pine (Pimis taeda L.) woods about '/i mile from the area where the specimens

'Accepted for publication: November 9, 1970 (3.0079).
2
Department of Zoology-Entomology, Auburn University, Auburn, AL 36830.

3Michel and Pelton Co., Emeryville, California.
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were collected in 1969. The dates of the 1970 collections were June 28 and July 4, 1970.

It appears from these collection data that N. globosus is a diurnal species and with the

use of similar traps by other collectors it is hoped that more specimens of this species

will be secured and more information on its biology and range obtained.

At the present time, the specimens are in the possession of C. B. Philip, L. L. Pechu-

man, the University of Michigan Museum of Zoology, and the Auburn University Ento-

mology Museum.
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(Entomologist's Library, continued from p. 110.)

14. Field guides

A FIELD GUIDE TO THE INSECTS OF AMERICA NORTH OF MEXICO, by D. J.

Borror and R. E. White. Houghton Mifflin Co., Boston, 1970. xi + 404 p. Cloth

$ 5.95.

This pocket guide lives up to the usual excellence of the Peterson Field Guide series.

Most of the 579 families of insects included in this guide are well illustrated by clear

drawings, of which 142 are in color. Introductory chapters provide information on

collecting and preserving insects. There are short chapters on the structure of insects and

the growth and development of insects. There is an interesting "pictorial key" to the

families of Coleoptera, but unfortunately in the attempt to simplify, certain unavoidable

inaccuracies occur. There are inconsistencies in labelling the illustrations, some have

only a common name, indicating a family, some a generic name and some a specific

name. It is not the reviewers intent to find all the errors in the book, but merely to point

out that there are a number of inaccuracies, i.e., the Coleopterous family listed on

p. 182 as Aegiolitidae should be Salpingidae, the Bostrichidae are usually called Bostri-

chid Powder-post Beetles, not Branch and Twig Borers and though most members of the

family have the head "nearly or completely concealed from above", the subfamilies

Dysidinae and Psoinae have the heads completely visible from above. The book would be

more valuable if there were more generic examples, and those common insects of agri-

cultural or medical importance were more fully described. -Ed.



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans- A Revision of the Mexican and Central American Spider Wasps
of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox-A Monograph of the Ithomiidae (Lepidoptera) Part III. The
tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Heteroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. James R. Zimmerman-A taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninac). 110 pages, 10 plates, 26 maps. . . .$2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.



The Entomologist's Market Place
Advertisements of goods or services for sole are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added

.
at the end of the column, and,

when necessary, the older ones at the top are discontinued.

Shield-backed katydids of the genus Steiroxys wanted for taxonomic study. D. C.

Rentz, Department of Entomology, Academy of Natural Sciences of Philadelphia, 19th

and the Parkway, Philadelphia, PA 19103.

For sale: Goliath beetles, Megasomas spp., Scarabaeidae, Cerambycidae, Lucanidae.

Send for list. R. L. Dunn, Box 468, Sedona, AR 86336.

For sale: Papers and reprints on entomology and arthropods (no Lepidoptera). List

sent in return for stamped self-addressed envelope. Rossell Rahn, Sawyer, MI 49125.

Subarctic entomology, particularly of South Georgia and Heard Island, with bio-

geographical summary. Ed. by J. L. Gressitt. Pacific Insects Monograph 23, 1970, 383 p.,

illus., incl. color pi. $ 9.50 hard binding; $ 8.50 wr., Bishop Museum Press, Box 6037,

Honolulu, HI 96818.

Wanted to buy: Living cocoons of//, cecropia, P. cynthia, A. polyphemus, H. Colum-

bia, and other species. Richard K. Zajdel, 1709 Jamestown Place, Churchill, PA 15235.

Wanted: Cleridae preserved in fluid (Formalin, Bouin's, etc.) for internal anatomy
studies. Will trade, buy or any other arrangement. Especially interested in foreign

material. G. Ekis, Entomology Department, Rutgers University, New Brunswick, NJ

08903.

Wanted: Adult Cuterebridae (Diptera) for revision in progress. Prompt return or

report. Curtis W. Sabrosky, Systematic Entomology Laboratory, USDA, c/o U. S.

National Museum, Washington, DC 20560.

For sale: Coleoptera and Lepidoptera of the World. List available for 40 cents in

international stamps. Write: Monsieur Richard Doisy, 9, rue des Bons Enfants, 89-Aux-

erre, France.

For sale: Complete set of "Pacific Insects", volumes 1-10, $ 66.00 plus shipping cost;

complete set only. R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303.

"Beetles of the United States" is being reprinted and is available from: American

Entomological Institute, 5950 Warren Road, Ann Arbor, MI 48105.

"The beetles of eastern United States and adjacent Canada" by J. Chester Bradley

and Ross H. Arnett, Jr. is nearing completion. Please send records, reprints, and notes

to: R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303, for inclusion in this

guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.
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NEW EXOTIC CRANE-FLIES (TIPULIDAE: DIPTERA)
PART XXI 1

Charles P. Alexander2

The preceding part under this general title was published in Ento-

mological News, vol. 81: 233 - 240. In the present paper I am dis-

cussing further Hexatomine crane-flies, all collected by Dr. Fernand
Schmid in many parts of India. As was done in the last paper I am
figuring the wing venation of certain species of these flies that had
been described in earlier parts of the present series of reports but

have not been illustrated. The species discussed at this time belong
to the vast genus Hexatoma Latreille. Types of the new species are

preserved in the Alexander Collection.

Hexatoma ( Eriocera ) biflavocincta, NEW SPECIES

General coloration of body dull black; antennae, halteres and legs

black; wings blackened, with two broad orange yellow bands, cell

M, lacking, m-cu far clistad.

FEMALE. Length about 16 mm; wing 13.5 mm; antenna about 3 mm.
Rostrum black, unusually long, subequal to remainder of head, palpi black.

Antennae black, 9- segmented; first flagellar segment nearly equal to the three

succeeding segments combined; vestiture of flagellum relatively long, black. Head
dull black, including the small narrow vertical tubercle that is directed chiefly

cephalad.

Thorax dull black, praescutum with two poorly indicated intermediate blackish

gray stripes, posterior half of mediotergite more pruinose; mesonotal vestiture

dark, relatively short and delicate. Halteres black. Legs black throughout.

Accepted for publication: February 10, 1971 [3.0094].
Contribution from the Entomological Laboratory, University of Massachusetts,

Amherst, MA 01002.

Ent. News, 82, 113-120, 1971. 113
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Wings ( Fig. 1 ) blackened, with two broad orange yellow crossbands, the first

at base, extending to shortly beyond the arculus, more extensive in costal field,

second band before cord, behind extending to vein Cu; veins brown, orange

yellow in the brightened bands. Macrotrichia on outer branches of Rs, lacking on

M. Venation: Rs long, about one-half longer than R; R
2+s+4 subequal to basal

section of R
5 ;
R2+3 and the transverse R

2 subequal, about one-third R1+2 ; cell M
l

FIGURES 1-10, Venation of Hexatoma (Eriocera) species. Fig. 1. Hexatoma

(Eriocera) biflavocincta, new species. Fig. 2. Hexatoma (Eriocera) ceroxantha,

new species. Fig. 3. Hexatoma (Eriocera) xanthopoda, new species. Fig. 4.

Hexatoma (Eriocera) agni Alexander. Fig. 5. Hexatoma (Eriocera) kala Alex-

ander. Fig. 6. Hexatoma (Eriocera) karma Alexander. Fig. 7. Hexatoma

( Eriocera ) pennata Alexander. Fig. 8. Hexatoma ( Eriocera ) perlongata Alex-

ander. Fig. 9. Hexatoma (Eriocera) vamana Alexander. Fig. 10. Hexatoma

( Eriocera ) vulpes Alexander.



Ent. News, Vol. 82, May 1971 115

lacking; m-cu far distad, about one-fourth its length before fork of M3+4 ;
m-cu

about one-half longer than distal section of Cu^; vein 2nd A long and sinuous.

Abdomen black, second tergite more cinereous on basal half, base of third

segment narrowly gray; genital segment and ovipositor fiery orange. Cerci very

long and slender, distal half gently upcurved.

HABITAT. India. Holotype: 9, Lifakpo, Kameng, North East

Frontier Agency, Assam, 3,100 feet, May 29, 1961 (Schmid).
Hexatoma (Eriocera) biflavocincta is quite distinct from other re-

gional species in the loss of cell M, of the wings. The most similar of

these is H.
(
E.

) bengalensis Alexander, 1933
(
bicolor Macquart, 1838

preoccupied )
. It should be emphasized that both bands of the wings

are orange yellow, the outer one not whitened as in species such as H.

(E.) nepalensis (Westwood, 1835), and others.

Hexatoma (Eriocera) ceroxantha, NEW SPECIES

Belongs to the spinosa group; size large (wing approximately 20

mm); antennae short in both sexes, yellow; general coloration of

thorax gray, praescutum with four darker stripes; knobs of halteres

dark brown; femora brownish black, bases yellowed, tips vaguely pale;

wings brownish yellow, restrictedly patterned with darker; macrotri-

chia of veins small and sparse.

MALE. Length about 14-16 mm; wing 18.5-21 mm; antenna about 3.8-4 mm.
FEMALE. Length about 21-25 mm; wing 19-23 mm; antenna about 3.8-4

mm.
Rostrum dull orange to yellow, palpi light brown, terminal segment brownish

black. Antennae short in both sexes, yellow, the terminal segment very slightly

darker; male antennae 7-segmented, female 10-segmented. Head brownish

gray, vertical tubercle yellowed, of moderate size in male, slightly larger in fe-

male; head vestiture long and pale.

Pronotum brownish gray. Mesonotum light gray, praescutum with four

stripes, the intermediate pair more brownish gray, separated anteriorly by a

narrow brown line, lateral stripes gray, slightly darker than the ground, inter-

spaces more or less darkened, lateral and humeral regions clear gray; scutal lobes

slightly variegated by two brownish gray areas, scutellum darkened basally, more

obscure orange in female, central part of mediotergite slightly darkened; meso-

notum with abundant erect pale setae. Pleura and pleurotergite extensively light

gray, anepisternum darker; dorsopleural membrane dark cinnamon brown. Halteres

with stem yellow or brownish yellow, knob dark brown. Legs with coxae light

gray pruinose, trochanters yellow; femora dark brown to black, bases narrowly
more yellowed, tips vaguely and more narrowly pale; tibiae and tarsi brownish

yellow to light brown. Wings (Fig. 2 ) with the ground brownish yellow, stigma

pale brown; very narrow and inconspicuous very pale brown washes over cord,

over vein Cu in cell M, and along vein 2nd A, cell Sc clear light yellow; veins
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yellow, brown in the patterned areas, Sc clear light yellow. Macrotrichia of veins

small and sparse, with few on outer ends of veins R
3

to M4 . Venation: R2+3+4

subequal to or shorter than basal section of R
5 ;

cell M, subequal to or slightly

longer than its petiole; m-cu longer than distal section of C
1

.

Abdominal tergites brown, sternites and hypopygium yellowish brown.

HABITAT. India. Holotype: <?, Lachen, Sikkim, 8,930 feet, May
23, 1959 (Schmid). Allotopotype: 9, pinned with type. Paratypes,

$ $
, Lachung, Sikkim, 8,610 feet, July 6, 1959; 9

, Lathong, 6,560 feet,

May 15, 1959; 9, Chateng, Sikkim, 8,700 feet, June 12, 1959; Zema,

Sikkim, 8,900 feet, May 24, June 11 - 14, 1959; 9, Yedang, Sikkim, in

Rhododendron association, 10,600 feet, June 9, 1959 (
all Schmid )

.

There are numerous species of the s^nnosa group of Hexatoma in

central and eastern Asia, including several with very long antennae in

the male sex, such including Hexatoma (Eriocera) lanigera Alexan-

der and H. (E.) tibetana Alexander, in western China. The most

similar regional species is H. (E.) fulvoapicalis Alexander, which sim-

ilarly has pale antennae and femoral apices, differing in the venation

and coloration, especially of the thorax and abdomen.

Hexatoma (Eriocera) latigrisea, NEW SPECIES

Belongs to the nepalensis group; general coloration of head and

thorax dull black; femora yellow, tips abruptly black; wings brown,

base narrowly yellowed, disk with a whitened area, vein R 2 moder-

ately oblique, less than one-half vein R2+3+4; abdomen with segments

one to six extensively nacreous gray with about the posterior fifth

black, outer segments uniformly black.

MALE. Length about 18 mm; wing 14 mm; antenna about 4.1 mm.

Rostrum and palpi black. Antennae of male 8-segmented, scape and pedicel

black, flagellum light yellow basally, outer two segments black; flagellar segments

long-cylindrical, progressively shorter outwardly, the more proximal ones with

numerous long coarse black setae. Head dull black.

Thorax dull black, praescutum with four plumbeous stripes, die intermediate

pair narrow, only slightly broader than the interspaces, scutal lobes similarly

plumbeous. Halteres brownish black. Legs with coxae and trochanters black;

femora yellow, tips abruptly black, including about the outer sixth or eighth, nar-

rower on fore pair; tibiae and basitarsi obscure yellow to brownish yellow, tips

more narrowly blackened, remainder of tarsi black. Wings brown, base narrowly

yellowed, including the prearcular field and narrow bases of Anal cells, cells C
and Sc darker yellow; a whitened discal area that involves cells R

I;
r and M, its

outer edge at fork of Rs; veins light brown, more yellowed in the brightened

areas. Outer radial veins with very sparse scattered black trichia. Venation: R
2
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moderately oblique, less than one-third R 1+2 or one-half R2+3 ; cell M\ lacking;

m-cu at near six-seventh M3+4 .

Abdomen with segments one to six extensively nacreous gray, with about the

posterior fifth of each black, subterminal segments black, the hypopygium slightly

less intensely so.

HABITAT. India. Holotype: 5, Kujjalong, Kameng, North East

Frontier Agency, Assam, 4,500 feet, June 28 - 30, 1961 ( Schmid )
.

The present species is most similar to Hexatoma (Eriocera) as-

samensis (Edwards), differing especially in the venation of the radial

field and in details of coloration of the wings and abdomen.

Hexatoma
(
Eriocera

) neognava, NEW SPECIES

Belongs to the longicornis group; size medium (wing about 13

mm); antennae of male elongate, about three times the wing, spinoid

setae of the proximal flagellar segments sparse or lacking; mesonotal

praescutum light gray with four brown stripes; halteres yellow; femora

yellow, tips narrowly dark brown, tibiae and tarsi brownish black to

black; wings faintly darkened, cells C and Sc strongly yellowed, a re-

stricted darkened pattern that especially includes the veins; male

hypopygium with outer dististyle slender, narrowed gradually into an

elongate spine.
MALE. Length about 10-11 mm; wing 12-14 mm; antenna about 35-40 mm.
FEMALE. Length about 11-12 mm; wing 11.5-13 mm; antenna about 2.8-3

mm.
Rostrum very small, brown, palpi short, black. Antennae of male very long,

approximately three times the wing; scape, pedicel and basal third of first flagellar

segment light brown, remainder black; flagellar segments very long-cylindrical,

without conspicuous spinoid setae as in related species; in female, antennae short,

dark brown or black throughout. Head light gray, in male with a very large oval

vertical tubercle that bears long erect pale setae, the tubercle much smaller in the

female.

Prothorax brownish gray. Mesonotal praescutum light gray, with four brown

stripes, the intermediate pair paler posteriorly; interspaces in male with long erect

whitened setae, in female vestiture very small and inconspicuous; scutum and

postnotum brownish gray, scutellum slightly more yellowed. Pleura gray. Halteres

yellow. Legs with coxae gray, trochanters more infuscated; femora yellow, tips

narrowly dark brown; tibiae and tarsi brownish black to black. Wings faintly

darkened, cells C and Sc strongly yellowed; stigma brown, very narrow; darker

brown seams over and including most veins, more conspicuous along cord, Rs and
outer radial veins, veins Cu and 2nd A with the adjoining membrane paler

brown; veins brown, darker in the patterned areas, more yellowed in costal field.

Venation: R2+3+4 from about one and one-half to twice R2+3 ,
R 1+2 and R., subequal,

cell R
2
at margin about one-half more extensive than cell R 3 ; m-cu shortly beyond
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fork of M, in cases to one-third its length. One paratype male has an adventitious

crossvein in cell R
3

of one wing only.

Abdomen, including hypopygium, dark brown, sparsely pruinose. Ovipositor

with valves short and fleshy, as in the species group.

HABITAT. India. Holotype: 5, Dhar, Pauri Garhwal, Kumaon,

7,220 feet, August 17, 1958 (Schmid). Allotopotype: 9, pinned with

type. Paratopotypes, one $
,
three 9 9

,
on two pins. Paratypes, $ 9

,

Gery, Pauri Garhwal, 6,890 feet, August 16, 1958; one 9, Lohajang,

Pauri Garhwal, 6,070 feet, August 21, 1958 (all Schmid).

Hexatoma (Eriocera) neognava is most similar to species such as

H. (E.) gnava Alexander and H. (E.) verticalis (Wiedemann), differ-

ing most evidently in the armature of the male antennae and in the

details of the male hypopygium where the outer dististyle is slender,

outwardly narrowed into an elongate spine and the inner style only

moderately dilated, its length about two and one-half times the width.

The spinoid setae of the male antennae, as above mentioned, are

found in the Nearctic H. (E.) longicornis (Walker) and H. (E.)

spinosa (Osten Sacken) and less conspicuously in the regional H.

(E.) verticalis and gnava. These have been discussed and their ap-

parent function described in an earlier paper (Alexander, C. P., and

J. T. Lloyd, Pomona College Jour. Ent and Zool., 6: 12 - 37, 1 fig., 3

pis.; 1914).

Hexatoma (Eriocera) xanthopoda, NEW SPECIES

Allied to flavipes; general coloration of head and thorax opaque

gray, praescutum with four brownish black stripes; antennae of female

11-segmented, flagellum yellow, terminal segment brown; legs yellow;

wings brown, with a narrow nearly parallel-sided whitened band be-

fore cord, stigmal region with two small yellowed areas; veins strongly

yellowed, R 2 oblique, Rs relatively short, less than three times R-+3+4,

cell Mj lacking; abdomen black, bases of intermediate segments

broadly light gray, genital segment fiery orange.
FEMALE. Length about 15 mm; wing 11.5 mm; antenna about 3.6 mm.
Frontal prolongation of head gray, palpi with proximal two segments brown,

remainder black. Antennae of female 11-segmented; scape brown, gray pruinose,

remainder of organ yellow, terminal segment dark brown; flagellar segments out-

wardly decreasing in length and diameter, terminal segment about one-half

longer than the penultimate, all segments with long black setae. Head light gray,

vertex more darkened medially, anterior vertex broad, with three black spots in a

transverse row; posterior vertex with abundant black setae.

Pronotum light brown. Mesonotal praescutum opaque gray, with four sub-
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nitidous brownish black stripes, the narrow intermediate pair bordered by darker;

scutum gray, each lobe with a major blackened area; scutellum and mediotergite

opaque brown, posterior fourth of latter light gray, pleurotergite brown, narrowly

pruinose ventrally; mesonotum with conspicuous erect black setae on praescutum,
scutum and scutellum, the last longest, postnotum glabrous. Pleura dark brown,

vaguely pruinose, dorsopleural membrane light brown, darker surrounding the

anterior spiracle. Halteres short, dark brown. Legs with coxae dark brown, tro-

chanters brown above, more yellowed ventrally; remainder of legs yellow

throughout. Wings (Fig. 3) brown, costal border more yellowish brown; a nar-

row, nearly parallel-sided white band before cord, narrower in cell R,, extending
from vein R into cell Cu, not quite reaching vein 1st A; small vague yellowed
areas in outer radial field before and beyond vein R.,; bases of cells Cu and 1st A
pale yellow, slightly including cell 2nd A adjoining the vein; veins strongly

yellowed, especially at and before cord. Sparse macrotrichia on outer veins from

R
3 to M.r Venation: Sc, ending nearly opposite anterior end of vein R

2 , the latter

oblique, subequal to R2+3 ; Rs relatively short, less than three times fL+3+4 , the

latter subequal to basal section of R-; cell M
1 lacking; m-cu at near three-fourths

M3+4 -

Abdomen black, subopaque; intermediate segments with more than basal half

light gray, genital segment fiery orange; ovipositor with valves very long and

slender.

HABITAT. India. Holotype: 9, Nongrim, Khasi-Jaintia, Assam,

3,500 feet, October 11, 1960 (Schmid).
The most similar species include Hexatoma (Eriocera) flavipes

( Brunetti )
and H. (E.) homochroa Alexander, which differ in colora-

tion of the body, wings and veins. Both of these species have the tips

of the femora and tibiae darkened.

Hexatoma (Eriocera) agni Alexander

Hexatoma (Eriocera} agni Alexander; Ent. News, 74: 100-101; 1963.

Type from Bongba Khunov, Manipur, Assam. Fig. 4 (venation).

Hexatoma (Eriocera} kola Alexander

Hexatoma (Eriocera} kola Alexander; Ent. News, 73: 210-212; 1962.

Type from Sirhoi Kashong, Manipur, Assam. Fig. 5 (venation).

Hexatoma (Eriocera} karma Alexander

Hexatoma (Eriocera} karma Alexander; Ent. News, 73: 212-213;

1962.

Type from Hkayam Bourn, Manipur, Assam. Fig. 6 (venation).
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Hexatoma (Eriocera) pennata Alexander

Hexatoma (Eriocera) pennata Alexander; Ent. News, 73: 214-215;

1962.

Type from Sirohi, Manipur, Assam. Fig. 7 (venation).

Hexatoma (Eriocera) perlongata Alexander

Hexatoma (Eriocera) perlongata Alexander; Ent. News, 72: 114-115;

1961.

Type from Bop, Sikkim. Fig. 8 (venation).

Hexatoma (Eriocera) vamana Alexander

Hexatoma (Eriocera) vamana Alexander; Ent. News, ,72: 116-117;

1961.

Type from Sathupara, Madras. Fig. 9 (venation).

Hexatoma (Eriocera) vulpes Alexander

Hexatoma (Eriocera) vulpes Alexander; Ent. News, 72: 119-121;

1961.

Type from Kuttalam, Madras. Fig. 10 (venation).

2.0094. New exotic crane-flies (Tipulidae: Diptera), Part XXI.

ABSTRACT. Hexatoma (Eriocera) biflavocincta, new species from India; Hex-

atoma (Eriocera) ceroxantha, new species from India; Hexatoma (Eriocera) lati-

grisea, new species from India; Hexatoma (Eriocera) neognava, new species from

India, and Hexatoma ( Eriocera ) xanthopoda, new species from India are de-

scribed and seven species previously described are illustrated. C. P. ALEXANDER,

Entomological Laboratory, University of Massachusetts, Amherst, MA 01002.

DESCRIPTORS: Diptera; Tipulidae; new species from India.



THE REDESCRIPTION OF THE SCORPION, HADRURUS
AZTECUS (VEJOVIDAE)

1

Herbert L. Stahnke 2

Sometimes it is important to redescribe a species. This occurs

when errors are placed in the literature as a result of descriptions not

based on type specimens and/or the original description is not ade-

quate. Both situations exist for Hadrurus aztecus. Although the orig-

inal description is better than that usually found during the time of its

publication, the new realization of the close interrelationship of many

scorpion taxa and the need for more quantitative data in current sys-

tematics, together with the errors referred to above give significance

to this redescription.

Hadrurus aztecus Pocock, 1902

Hadrurus aztecus Pocock, 1902, Biologia Centrali-Americana, Scor-

piones, Pedipalpi, Solfugae, p. 7; Ewing, 1928, Proc. United States

Natl. Mus., vol. 73, p. 9; Hoffman, 1931, An. Inst. Biol. Mexico, vol. 2,

pp. 340-356; Stahnke, 1945, American Mus. Novitates, No. 2198, pp.

8-9; Stahnke, 1969, Ent. News, vol. 80, no. 3, p. 59; Williams, 1970,

Calif. Acad. Sci., Occasional Papers, no. 87, pp. 9-11.

TYPE MATERIAL. The holotype, a male, is 101.7 mm long, with

a trunk length of 41.0 mm and metasoma length of 60.7 mm. Reposi-

tory British Museum (Natural History), "no. 81.88, collected by Hoege
in Jalapa, Mexico and received from Mr. Godman." Hoffman (1931)

questions the correctness of the locality of the holotype. He states,

"the type Pocock comes from Jalapa, Veracruz. We have never seen

Accepted for publication: April 23, 1971 [3.0106].
2Poisonous Animals Research Laboratory, Arizona State University, Tempe,

AZ 85281.
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specimens from this place. It is well known that in the material used

by the Biologia Centrali Americana one finds some frequent mistakes

between "Jalapa" and "Oaxaca" (e.g. Hoege coleoptera collections)

and one can well imagine that the type Pocock described came from

the state of Oaxaca." It may be that the species is not as abundant

in Jalapa and the current use of ultraviolet in night collecting may re-

veal them. The differences between the holotype and Hoffman's ma-

terial would substantiate this opinion.

DESCRIPTION OF HOLOTYPE: Dorsum of trunk (fig. 1) a dark reddish

to blackish brown except general area of interocular triangle which is yellowish,

sterna and cauda concolorous yellowish brown except for reddish aculeus and

small areas at sites of caudal articulations. There is no evidence of "inferior keels

of metasoma outlined by contrasting black lines" as reported by Williams (1970)

(fig. 2, 3, 10, 11). Pocock, likewise, does not report such markings in his original

description. Pedipalp and legs, as well as pectines, yellowish; tibial finger and

tarsus with a slight reddish tinge which is somewhat darker at the cutting edges

and at the tarso-tibial articulation.

PROSOMA: Carapace (fig. 1) median anterior protrudes 2.33 mm beyond
level of a line tangent to anterior margin of first pair of lateral eyes. Ratio of this

distance to distance between exterior margins of first pair of lateral eyes 0.29.

Anterior-posterior divergence 0.32 mm/mm of length. First two pair of lateral

eyes subequal in diameter, third pair about one-half diameter of either of the

other two. Entire carapace densely covered by fine to very coarse granules;

coarse granules less dense in interocular area. Sparsely hirsute. Median ocular

tubercle quite prominent with distinct superciliary crests and median eyes set at

an angle of about 20 from the vertical. Ratio of width of carapace at level of

median eyes to width of tubercle 5.17. Furrows: Anterior median broad and

well developed; median ocular and lateral ocular well developed; central trans-

verse strongly developed; central median moderately developed and broad;

transverse median well developed and continuous with the posterior laterals;

posterior median anterior half broad and shallow, posterior half deep and almost

slit-like; posterior marginal moderately developed but not continuous with pos-

terior laterals which are broad and deep. Sternum much broader than long

(ratio of width to length 1.6); sides concave; posterior two-thirds vaulted with a

slit-like median groove.

APPENDAGES: Chelicera (fig. 8) movable finger forked with superior tine

about two-thirds length of inferior one. Superior margin with four denticles,

second one very large, the anterior two smallest. Inferior margin (fig. 9) with

very large reddish tooth which curves slightly posteriad. Fixed finger with two

denticles, most proximal bicuspid with distal cusp about one-third larger than

other cusp.

Pedipalps: Tarsus sparsely hirsute without scallops or basal lobe. Median

granules on cutting edge (fig. 6, 7) arranged in nine slightly oblique rows, each

of which has a large proximal dentate granule except the basal row. Nine in-

ternal large lateral granules are present (fig. 7) but contrary to Williams' (1970)
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assertion, supernumerary granules are not present. Tibia ( fig. 6 ) lightly to mod-

erately hirsute. Manus superior surface agranular except as noted below. Keels:

Exterior marginal moderately developed and bearing irregularly arranged coarse

granules; superior digital weakly developed with area strongly vaulted but

agranular; superior inner secondary obsolete with area somewhat vaulted but

agranular; interior marginal well developed and bearing large confluent granules.

Exterior surface of manus has about twenty-two trichobothria.

ro

FIGURES 1-5. FIG. 1. Dorsum of //. aztccus ( <$ ) holotype, FIG. 2. Lateral

view of H. aztccus metasoma, FIG. 3. Ventral view of same, FIG. 4. Dorsum of

telson showing basal aculear "blisters", FIG. 5. Venter of same in region of genital

operculum and pectines.
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8

FIGURES 6-9. FIG. 6. Right pedipalp of H. aztecus ( $ ) holotype, FIG. 7.

Tarsus of same showing granular armament of cutting edge, FIG. 8. Dorsal view

of chelicera of same, FIG. 9. Ventral view of same.

Patella (fig. 6). Keels: Dorso-inner well developed with prominent confluent

granules; dorso-exterior moderately developed with only a few coarse granules;
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exterior median well developed but agranular; ventro-inner well developed with

a row of coarse granules; ventro-exterior well developed with a row of broad

confluent granules. Surfaces: Dorsal with a few large macrochaetes and bearing

large coarse granules on distal one-third with proximal two-thirds almost entirely

granular; inner bearing numerous large macrochaetes mainly on proximal one-

half, only lightly granular; ventral agranular; exterior agranular but bearing a few

macrochaetes. Femur (fig. 6). Keels: Dorso-inner strongly developed with row
of large coarse granules; dorso-exterior strongly developed with a somewhat ir-

regular row of large granules; exterior median absent; ventro-inner with row of

large rounded granules which continue along proximal margin; ventro-exterior

absent and agranular. Surfaces: Dorsal agranular except for few moderate sized

granules on proximal one-third; inner with scattered large granules and macro-

chaetes; ventral agranular except for some large granules on proximal one-third

and along proximal margin; exterior agranular but bearing a row of about seven

large macrochaetes.

Walking Legs: All segments bearing large macrochaetes concentrated in the

main on patella, tibia and tarsomeres. Tarsomere I of legs I-III with distinct

bristle combs. Tarsomere I of leg I equipped with three rows of spinules: About

twenty over two-thirds of exterior edge just superior to comb; a similar row over

entire length of inner inferior edge and a short distal row inferior to comb. Legs
III and IV have only one inferior row of these spinules. Inferior edge ( sole ) of

all tarsomere Us with a row of spicules along with a scattering of small macro-

chaetes. Median and lateral lobes well developed with latter not distinctly

rounded. Exterior and interior pedal spurs present; exteriors of legs IV bearing
three to four marginal spinules; inners bearing one or two such spinules. Lateral

surfaces of all segments of legs agranular except femur of legs II-IV which are

finely granular. Row of large serrate granules on inferior edge of all leg femurs

but only over distal one-half of edge on leg IV.

OPISTHOSOMA: Mesosoma (fig. 1). Tergites very sparsely hirsute; gran-
ular laterally and posteriorly but anterior nearly agranular in medial area;

seventh densely covered with coarse granules and bearing vestiges of a pair of

lateral keels plus a rather broad median keel. Keels absent on other tergites.

Sternites all finely and densely granular on lateral margins but without definite

minute punctiform depressions; seventh with one pair of lateral keels bearing
rather large confluent granules; stigma narrow elongate. Genital operculum

(fig. 5) anterior margin protruding more than posterior; plates divided but genital

papillae obsolete. Pectines (fig. 5) moderately hirsute, small middle lamellae

somewhat circular, vaulted and about twelve in number but with about five along

second marginal lamella; angle of free edge of most proximal middle lamellae

about 100; third marginal lamella about 1.15 times length of second; ratio be-

tween length of pectines and dentate margin 1.10. Pectinal teeth number 35/37

( $ ) with sensilla covering from 50</c-75% of their inferior edges. Fulcra well

developed, subtriangular, of moderate size and each bearing from two to three

apical microchaetes. Basal piece ( fig. 5 ) with slit-like median notch on anterior

margin and posterior margin lobe-like; ratio of length to width 0.63.

OPISTHOSOMA: Mctasoma (fig. 6, 7). Intercarinal spaces sparsely granular.
Cauda sparsely hirsute. Dorsal furrow weakly developed except for the more
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pronounced development on segment V. Keels: Dorsal weakly to moderately

developed with row of coarse granules; laterals moderately well developed with

row of serrate granules; median laterals well developed but agranular on segment

I, the same on distal two-thirds of II and III, except III has a few coarse granules,

weakly developed on IV with one or two coarse granules, moderately developed
on proximal one-third of V with a few large granules; inferior laterals agranular

and weakly developed on segments I-III except that III has a few coarse

granules posteriad, well developed on IV but with a row of coarse somewhat

serrate granules, strongly developed on V with large denticulate granules; in-

ferior medians with slight vestige on segment I, weak on II-IV, agranular on I and

II, some large granules distad on III, IV coarsely but irregularly granular, seg-

ment V with these keels strongly developed and bearing large denticulate

granules; these keels do not converge sharply proximad as indicated by Williams.

Anal arch well developed with anterior crest bearing large somewhat cone-shaped

granules and posterior crest agranular except for a few moderate sized granules

on lateral termini. Intercrestal areas bearing about nine macrochaetes. Telson

bearing a moderate number of macrochaetes on ventral surface, numerous micro-

chaetes and indefinitely defined, irregularly distributed granules except for ventro-

proximal area which bears large coarse granules. Dorsum smooth except for two

elongate ovoid "blister-like" vaulted patches at base of aculeus (fig. 4). (Hoff-

man states that these do not exist on female. ) Aculeus shorter than vesicle, mod-

erately curved and of a reddish to blackish color.

DISCUSSION. Hoffman male in American Museum of Natural

History is more blackish than holotype. It, likewise, bears the two

basal aculear "blisters" as does the type and lacks the inferior caudal

stripes reported by Williams. Hoffman's statements are confusing.

He states, "the postabdomen with the vesicle, the pedipalps and legs

are of a yellowish color and more or less the same shade as H. hirsutns.

The fingers are darker, the stinger black and the ventral plates of the

abdomen are more or less blackish. The keels of the post-abdomen

( particularly the inferior ones ) and the keels of the pedipalps present
the same dark color of the fingers." The color photographs of the

AMNH Hoffman (Zapotitlan, Puebla) (fig. 10, 11) do not support
most of the above statements. It is also worthy of note that Hoffman

reports the pectines incomplete on his c? Zapotitlan, Puebla specimen
but the AMNH is complete in this respect.

Tables I and II demonstrate certain values. First, any attempt to

"standardize measurements" will stagnate systematics. In each taxa

certain parameters are better genetic indicators than others, therefore

the systematist, to prevent getting into a nit, must consider many
parameters. Table II demonstrates again the value of ratios over raw

data in pointing out true differences. With raw data alone the sexual
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I

1 1

FIGURES 10-11. FIG. 10. Dorsal view of Hoffman's $ H. aztecits, Zapotitlan,

Pueb., American Museum of Natural History, FIG. 11. Ventral view of same.

( From color photographs. )

dimorphism (ratios marked with asterisk) would be difficult to detect.

Likewise, ratios point up errors in measurement and provide the sys-
tcmatist an opportunity to correct them before publication, e.g. com-

pare Williams ratios for chela length to width in tables 1, 2, 5. The
values for the males are 1.96, 4.09, 3.52. Obviously the same structures
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TABLE I. Measurements of H. aztecus in millimeters.

Hoffman data Williams



Ent. News, Vol. 82, May 1971 129

TABLE I (contd.)

Hoffman data Williams
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"Movable pedipalp fingers always distinctly shorter than carapace in

females, in males they are approximately the same length." Ratios

between tarsus L/carapace length, 9 s 0.88-0.95, $ s 0.96-1.00. Again,
ratios are more realistic than generalized relative statements.

Williams' data reported in his table 2, and given in the last column

of our table I with the resulting ratios in table II, suggests that the

specimen he used was not a typical H. aztecus, if indeed it did belong
to this species. Hoffman's specimens, on the other hand, show insuffi-

cient variance to indicate the presence of a subspecies; but the differ-

ences are more likely only interspecific. Obviously more material is

needed, both juvenile and adult, to reach a firm conclusion.

ACKNOWLEDGEMENTS: Appreciation is expressed to the staff of the

Arachnology Department of the British Museum ( Natural History ) for the many
courtesies shown us during our visit and for the unhampered access to their

scorpion material. Appreciation is also expressed to the American Museum of

National History for the privilege of examining the Hoffman specimen.

2.0106. The redescription of the scorpion, Hadrurus aztecus (Vejovidae).

ABSTRACT. Hadrurus aztecus Pocock, 1902 (Vejovidae); the redescription

of the holotype of tin's species clarifies its taxonomic position. HERBERT L.

STAHNKE, Poisonous Animals Laboratory, Arizona State University, Tempe, AZ
85281.

Descriptors: Scorpionida; scorpion; Vejovidae; Hadrurus aztecus, redescrip-

tion; MEXICO, scorpion.



THE GENUS SERICA RECORDED ON MEXICAN MAINLAND
(COLEOPTERA, SCARABAEIDAE) 1

Milton W. Sanderson2

Serica porcula Casey (1884, p. 177), described from Arizona, has since been

recorded by Dawson (1947, p. 232) from New Mexico, Colorado, and Alpine,

Texas. Howden ( 1960, p. 461 ) added the Chisos Basin in the Big Bend National

Park, Texas, recording the species above 5,000 feet at light and on gray oak,

Quercus grisea. Specimens were collected by Howden from April 28 throughout

May of 1959. The first record of the genus Serica for the Mexican mainland is

presented, one other species being known from Baja California. The range of

S. porcula is extended about 175 miles south of the Chisos Mountains on the

basis of two collections from the state of Coahuila. The localities are Sierra de

la Madera, Canon del Fuenteno, July 14-15, 1969, J. M. Mathieu and M. W.
Sanderson, 2 males in black light trap; and Rancho La Encantada, Sierra de la

Encantada, July 16, 1969, J. M. Mathieu and M. W. Sanderson, 1 female in

black light trap. A variety of shrubs and trees, including Quercus, was examined

at night but no additional individuals were collected. The two localities in Coa-

huila are in pine-oak forest at an elevation of 5,000 to 6,000 feet.

LITERATURE CITED

CASEY, T. L. 1884. Contributions to the descriptive and systematic Coleopter-

ology of North America. Part II. pp. 61-198.

DAWSON, R. W. 1947. New species of Serica VIII. J. New York Ent. Soc.

55: 223-235.

HOWDEN, H. S. 1960. A new species of Phyllophaga from the Big Bend Region
of Texas and Coahuila, with notes on other Scarabaeidae of the area.

Canadian Entomologist 92(6): 457-464.

Descriptors: Coleoptera; Scarabaeidae; Serica porcula in Mexico; Mexico,

Serica porcula; Quercus grisea, host.

Accepted for publication: November 26, 1970 [3.0088].
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SOME STREAM-DWELLING DRAGONFLIES FROM
ALLEN PARISH, LOUISIANA. 1

Jerry G. Walls and Maleta Walls2

While collecting crawfish and aquatic insects in southwestern Louisiana, series

of several interesting stream-dwelling dragonflies were observed or collected at

three localities in Allen Parish. Most collections were made at Whiskey Chitto

Creek, 10 miles west of Oberlin on La. Hwy. 26; here Whiskey Chitto Cr. is a

broad, shallow, sand-bottomed stream with clear, flowing water. The shores are

sparsely covered with second-growth hardwoods, and the eastern shore is a ten

to fifteen foot high bluff. Other collections were made by the senior author or

Dudley C. Carver at Six-Mile Creek near Arkadelphia Church, 3.5 miles north

of La. Hwy. 126, and at Six-Mile Creek on La. Hwy. 112. Six-Mile is a small,

shallow stream with densely wooded shores of mixed hardwoods and pine. Speci-

mens were collected by shooting with dust shot or by swatting with a water-

soaked, canvas-reinforced aerial net; the swatting technique worked best but

necessitated wading into the streams to intercept dragonflies running a beat.

Messrs. Dudley C. Carver, Harry R. Nash, Jr., and Tom Williams assisted in col-

lecting. The specimens are currently in the authors' collection.

Progomphus obscurus (Rambur) 6 $ $ + 1 $ fragment, 18-19 July 1970,

Whiskey Chitto Cr.
;
2 $ $ , 20 July 1970, Six-Mile Cr., Hwy. 126; 1 $ , 25 Aug.

1970, Six-Mile Cr., Hwy. 112. Adults of this species are commonly seen in small

flocks hunting near sandbars; no specimens were observed to perch more than

four feet above the water. Activity: 10:30 A.M. 4:00 P.M.

Hagenius brevistylus Selys 1 $, 27-28 May 1970, Whiskey Chitto Cr.; 2

9 9 ,
25 June 1970, Six-Mile Cr., Hwy. 126. Adults were not commonly observed;

activity was noted from 11:00 A.M. to 2:00 P.M.

Gomphus (Gomphurus) modestus Needham 7 $ $, 27-28 May 1970, Whis-

key Chitto Cr.; 6 $ $ , 5-6 June 1970, same. This abundant and distinctive club-

tail has apparently not been previously found in Louisiana. It was found

perched on concrete blocks at the water's edge, resting facing the water, with

wings depressed and the abdomen held high above the level of the thorax; only

Accepted for publication: November 19, 1970 [3.0081].
2P. O. 49, Hightstown, NJ 08520

Ent. News, 82, 133-134, 1971. 133
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flights of short duration were observed. Activity: 10:00 A.M. 3:00 P.M. No
specimens were collected or observed on 18-19 July 1970, probably indicating a

season ending before mid-July.

Boyeria vinosa (Say) 9 $ $ ,
18-19 July 1970, Whiskey Chitto Cr. ; 15,19

24 Aug. 1970, Six-Mile Cr., Hwy. 112. This crepuscular aeshnid was commonly
seen between 7:0010:00 A.M. and 8:0010:10 P.M., running a regular beat

along the stream edge. It is a slow, straight flier, staying close to shore and usu-

ally less than six inches above the water. Boyeria hovers a great deal and

sometimes perches on the ground, facing away from the water; a vertical perch
on the face of an overhanging bluff is common. One individual was flushed from

low shrubs on shore about 1:00 P.M.; it landed in several shrubs before finally

coming to rest in a horizontal position on the undersurface of a clump of

branches. A single specimen was observed at 11:00 A.M. on 20 July 1970 at

Six-Mile Cr., Hwy. 126, but it was not captured.

Macromia georgina (Selys) 7 $ $, 18-19 July 1970, Whiskey Chitto Cr.

This fine species was commonly seen along the creek from 8:30 A.M. 2:00 P.M.,

running a regular beat about three to four feet above the water. It is a very

strong flier, capable of making abrupt turns with little apparent effort. In flight

the abdomen is held curled loosely under the body. Stenonema ( Ephemerop-
tera: Heptageniidae) and Colias ( Lepidoptera, Pieridae) were taken on the wing
and eaten on low perches. Specimens observed 20 July 1970 at Six-Mile Cr.,

Hwy. 126, were very inquisitive, flying into faces and hovering about six inches

away. Nymphs were common, and exuviae were found attached to bluffs up to

six feet above the water.

Descriptors: Odonata; dragonflies; stream-dwelling; Louisiana, stream-dwelling

dragonflies.



HELICONIUS CYDNO (LEPIDOPTERA: NYMPHALIDAE)
ATTRACTED TO HELIOTROPE 1

John H. Masters 2

The use of heliotrope (dried plants of Heliotropum indicum L. (Boragin-

aceae) as a specialized attractant for Lepidoptera is well known (e.g. Beebe,

1955. Zoologica 40: 27-32; and Masters, 1968. Jour. Lepid. Soc. 22: 108-110)

with all species of Ithomiidae, and many of Danaidae and Ctenuchidae, known

to be attracted to it. Since there are no records of butterflies from other families

being attracted to heliotrope, publication of field records of Heliconius cydno

Doubleday being attracted to heliotrope in the Venezuelan Andes seems perti-

nent. This is especially true since Gilbert and Ehrlich ( 1969. Jour. Lepid. Soc.

24: 297-300) have used the attraction of ithomines to heliotrope as a criteria for

establishing affinities of Ithomiidae to other families and since Keith Brown of Rio

de Janeiro ( personal communication ) proposes a tentative subdivision of Itho-

miidae based on relative attractions of some genera to heliotrope.

During early February of 1968, I collected, with Albert Gadou of Caracas,

in Barinas, Venezuela up to an elevation of about 1000 meters in the Venezuelan

Andes. Collecting with heliotrope was one of our principal tools and, in addition

to Ctenuchid moths, a fair number of Ithomiidae and, surprisingly, three female

Heliconius cydno ( Nymphalidae ) were taken at it. Heliconius cydno was not un-

common in the near vicinity and in all about 20 specimens were taken; the three

taken on heliotrope were behaving like ithomids in that they were hanging limply

from the heliotrope and slowly opening and closing their wings. Other Heliconius

species, including Heliconius clysonymus Latreille and Heliconius antiochus

(Linnaeus), were encountered in the same area, but not attracted to heliotrope.

There is no way to determine at present whether the attraction of these three ex-

amples of //. cydno to heliotrope is the result of an actual affinity to the plant,

similar to that of ithomids, or whether it was simply a rare and unusual occurrence.

The areas where heliotrope has been utilized as a butterfly attractant are pri-

marily Trinidad, Guyana, Brazil and eastern Venezuela non-montane areas

where Heliconius cydno does not occur.

Accepted for publication: January 13, 1971 [3.0090].
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In my experiences in collecting with heliotrope in Venezuela, I have found

all of the species of Ithomiidae to be found in any given area to be attracted to

it, but only species of Lycorea in the family Danaidae, Ctenuchidae, and the

three examples of Heliconius cydno in the Nymphalidae.

DESCRIPTORS: Lepidoptera; Nymphalidae; Ithomiidae; Danaidae; Ctenuchi-

dae; Heliconius cydno on heliotrope; heliotrope; Venezuela.



aFALSE BROOD" COLIAS PHILODICE FROM NEW
HAMPSHIRE (LEPIDOPTERA, PIERIDAE,

COLIADINAE) 1

Richard E. Gray2

As previously noted by A. M. Shapiro, late Autumn "false brood" Colias

specimens are common in New York (Shapiro, 1970), and in Pennsylvania (Sha-

piro, 1962).

On 2 November 1970, on the third day of a warm spell between two bouts

of cold weather, I took a fresh and perfect male Colias (Colias) p. philodice

(Godart, 1819). This specimen was taken in Lebanon, Grafton Co., New Hamp-
shire.

No other specimens of this species had been collected since 19 October 1970,

during a previous warm spell. The male collected on November 2nd had ex-

tensive underside hindwing dusting, giving the underside the "dirty green" color-

ation normally found on early spring specimens. I believe this specimen to be a

"false brood" specimen that emerged prior to the regular spring emergence of

1971.

Although there were two more warm spells, no later Colias were seen after

November 2nd.

LITERATURE CITED
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SHAPIRO, A. M. 1962. Colias activity in November and December in Pennsyl-

vania. J. Lepid. Soc., 16: 129-130.

. 1970. Further observations on "false broods" of Colias eurytheme in

central New York. Ent. News, 81: 73-77.

Descriptors: Lepidoptera; Pieridae; Colias philodice, false broods; New Hamp-
shire, Colias philodice.

Accepted for publication: January 12, 1971 [3.0096].

-Associate Curator of Biology, Dartmouth College Museum, Hanover, NH,
03755.
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AN UNUSUAL ESCAPE MECHANISM DISPLAYED BY THE
WOLF SPIDER LYCOSA ANTELUCANA, MONTGOMERY, 1904,

AT BADWATER, DEATH VALLEY, CALIFORNIA 1

Alex W. Klishevich and Wayne P. Alley2

A field collecting trip at Badwater, Death Valley on 12 August 1970 at 8:30

PM revealed that the wolf spider, Lycosa antehicana, displayed an unusual es-

cape mechanism. A large specimen was observed near the edge of the pond.

When it was approached it fled across the water with its body being supported by

the surface film. An attempt was made to capture the specimen but it totally

submerged, clinging to the bottom in water five cm deep. The spider, enveloped

by a thin layer of air, remained nearly motionless for fifteen minutes, then sud-

denly emerged to the surface, and scurried across the water away from the col-

lectors.

Although the spider was not captured due to this elusive action, its identifica-

tion is considered confirmed by the predominance of this species in the immediate

vicinity. A literature survey indicates the evasive submergence exhibited by L.

antehicana seems to be unique for this genus.

These wolf spiders are active at night and remain hidden during the day under

the crusted salt pan which surrounds Badwater. We have seen them on sev-

eral occasions stalking insects and spiders around the margin of the pond. This

feeding activity carries them onto the surface film of the water.

Environmental measurements taken at the time of the submergence showed

the air temperature to be 44.5 C, water temperature 28.5 C, dissolved oxygen
concentration 4.7 ppm, and total dissolved solids 57.5 parts per thousand.

DESCRIPTORS: Arachnida; Lycosidae; Wolf spider; Lycosa antehicana; Bad-

water, Death Valley, California, wolf spider; behavior, wolf spider.

JAccepted for publication: February 13, 1971 [3.0095].

Department of Zoology, California State College at Los Angeles, Los Angeles,

California 90032.
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AN ANTENNAL ANOMALY IN STRONGYLIUM TEXATUM
(COLEOPTERA: TENEBRIONIDAE) 1

Karol Lenko2

A tenebrionid beetle Strongylium texatum Maklin, 1864, with a very interest-

ing teratologic character was collected by Messias Carrera in Jundiai, State of

Sao Paulo, Brazil, 11.XII.1966.

The specimen was quite normal except for the right antenna, which was bi-

furcate (fig. 1). This bifurcation starts from the seventh segment which, modi-

fied in its aspect, as seen in fig. 1, is enlarged and blended with segments eight

of both branches. Segments eight and nine, as well as ten and eleven, of the

right branch, in which the deformation occurs, are thicker and fused; two small

lateral transverse and irregular sulci indicate the limits of the fused segments. An
identical sulcus can be observed between segments seven and eight on the left

branch of the bifurcation, but the three last segments of this branch are quite

normal and show no modification.

-I

0,5 rn.m

FIG. 1. Strongylium texatums head with normal left antenna, and bifurcate

right antenna.

The above described anomaly, according to teratological classification, are

1 Accepted for publication: March 1, 1971 [3.0097].

-Institute Biologico, Caixa Postal 7119, Sao Paulo, SP Brazil.
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known as: unilateral antennal melomelia, or more precisely, binary heterody-
namic schistomelia.

Descriptors: Coleoptera; Tenebrionidae; Strongylium texatum, antennal anom-

aly; anomaly in Strongylium texatum; Brazil, Strongylium texatum.

Data Documents for Systematic Entomology
The following articles have been received, and will be published in Entomo-

logical News as space permits. The date of acceptance is indicated, followed by

descriptors. The document number, prefixed by 1., indicates title only. Abstracts,

indicated by the prefix 2., are available from the editor. The complete article,

when published, will have this same document number, prefixed by 3, placed in

brackets after the first footnote.

Documents accepted for publication.-1.0108, May 4, 1971. Fringes, Hubert and

Mable. CFAA-A fixing agent for insect tissues. Descriptors: Histological techniques;

preservation of animal specimens; fixation of tissues.

1.0109, May 17, 1971. Morden, R. D. and G. P. Waldbauer. Embryonic development
time and spring hatching of Tliyridopteryx ephemeraeformis (Lepidoptera: Psychidae).

Descriptors: Lepidoptera; Psychidae; Thyridopteryx ephemeraeformis, embryonic devel-

opment; bagworm; embryonic development, hatching time; hatching, spring.

1.0110, May 11, 1971. Fisher, T. W. and R. E. Orth. A new species of Limnia Robin-

eau-Desvoidy from Western North America (Diptera: Sciomyzidae). Descriptors: Diptera;

Sciomyzidae; Limnia lemmoni, new species from Arizona; Trypetoptera canadensis, ter-

minalia.

1.0111, May 11, 1971. Smit, F. G. A. M. Hubbard's eulogy on Harry Hopkins.

1.0112, May 20, 1971. R. D. Morden and G. P. Waldbauer. Seasonal and daily emer-

gence patterns of adult Thyridopteryx ephemeraeformis (Lepidoptera: Psychidae).

Descriptors: Lepidoptera; Psychidae; Thyridopteryx ephemeraeformis, emergence pat-

terns; bagworm; emergence patterns.

1.0113, May 24, 1971. Macnamara, John P. Emendation of taxa of Micronesian

Oedemeridae (Coleoptera). Descriptors: Coleoptera; Oedemeridae; emendations of taxa;

Micronesia.

1.0114, May 26, 1971. Fedde, Gerhard F. The spruce aphid, Elatobium abietinum,

observed in eastern USA. Descriptors: Homoptera; Aphididae; spruce aphid; Elatobium

abietinum, distribution in USA.

1.0115, May 28, 1971. Gagne, Raymond J. The genus Aphidoletes Kieffer (Diptera:

Cecidomyiidae) in North America. Descriptors: Diptera; Cecidomyiidae; Aphidoletes,
North America; key to species; new synonymy.

1.0116, May 29, 1971. Wicht, M. C., Jr. and Robert Snetsinger. Observations on

mushroom-infesting pyemotid mites in the United States. Descriptors: Acarina; Pyemot-

idae; Pygmephorus mesembrinae on mushrooms; Pygmephorus quadratus on mushrooms;
mold genus Trichoderma; phoresy.

1.0117, June 1, 1971. O'Brien, Charles W. The biogeography of Chile through ento-

mofaunal regions. Descriptors: Coleoptera; Homoptera; Curculionidae; Tenebrionidae;

Fulgoroidea; Peloridiidae; nothofagus forests; araucaria forests; biogeography of Chile;

entomofaunal regions of Chile.
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THE SPIDER GENUS SEMIOPYLA (ARANEAE: SALTICIDAE) 1

Bruce Cutler2

Among the characteristic faunal elements of lowland tropical areas

of South and Central America are minute jumping spiders of several

genera, apparently related to the more familiar genera Chalcoscirtus

and Neon of the holarctic region. Almost nothing of their biology is

known, other than that found on collecting data, which seems to indi-

cate that these spiders live in litter and duff.

Semiopyla was described by Eugene Simon in 1901, from two

Venezuelan species, S. biimpressa known only from females, and S.

cataphracta, known only from male specimens. Since the original de-

scription, the genus has not been mentioned again except in the usual

catalogs, and in Galiano's (1963) redescriptions of Simon's salticid

species from South America. After examining specimens in the col-

lections of the American Museum of Natural History, New York, and

the Museum of Comparative Zoology, Harvard University, I am con-

vinced that S. biimpressa is the female of S. cataphracta, and that

Semiopyla is a monotypic genus.

1

Paper No. 7067, Scientific Journal Series, Minnesota Agricultural Experiment

Station, St. Paul, Minnesota 55101. Accepted for publication: April 16, 1971

[3.0102].

-This investigation was supported in part by a Public Health Service Fellow-

ship 5-F1-GM-36, 067-02 from the National Institute of General Medical Sciences.

I wish to extend special thanks to Dr. H. W. Levi of the Museum of Comparative

Zoology for his aid and interest in the preparation of this paper, and for the loan

of specimens. I also wish to thank Dr. W. J. Certsch of the American Museum

of Natural History for the loan of specimens, Prof. M. E. Galiano of the Museo

"Bernardino Rivadavia", Bvienos Aires, Argentina for distributional data, and my
wife Lucy E. Cutler for help in preparing the manuscript.

Department of Entomology, Fisheries and Wildlife, University of Minnesota,

St. Paul, MN 55101.
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The family Salticidae is plagued with a large number of mono-

typic genera, many known from few specimens and one sex. This is

especially true of the tropical salticids. The usefulness of this type of

classification may be questioned, but it is impossible to place many of

these species into existing genera without a ludicrous stretching of the

limits of genera. Furthermore, because of the simple male palpi and

numerous adaptive convergences (ant resemblance, beetle resem-

blance, raptorial front legs, etc.
) many seemingly closely related

species are actually unrelated. Under this set of circumstances, lump-

ing of tropical genera into better known temperate genera is of dubi-

ous value.

Semiopyla Simon

Seftiiopyla Simon, 1901, Histoire Naturelle des Araignees. Vol. 2

( 3 )
: p. 577. Type species by original designation, Semiopyla

cataphracta Simon.

Description: Very small salticid spiders, 1.6 2.4 mm total length. Carapace

longer than wide. Cervical groove absent. Height of clypeus about one-third

diameter
1

of anterior median eye. Anterior eyerow recurved, as seen from above.

Eyes of third row equal to, or slightly larger than lateral eyes of first row.

Chelicerae small, without teeth. Leg order 4132. Trochanteral limuli rounded.

Abdomen ovate; male with scutum covering dorsum, and another covering the

anterior quarter of the venter. Females lack scuta, except as book lung covers.

Epigynum large, width one-third width of venter, sclerotized, with a large,

prominent anterior opening.

Palpal tibia of male with two apophyses. Cymbium small. Bulb large. Em-
bolus split at tip.

Diagnosis: Semiopyla is best distinguished from related genera by

genitalic characters, the prominent anterior epigynal opening ( Fig.

4) distinguishing the female, and the characteristic palpus distinguish-

ing the male.

The bifid embolus of Semiopyla (Fig. 3) is unique among the

genera clustering around Neon and Neonella. Bifid emboli occur in-

frequently in the Salticidae. The only examples known to me from

the nearctic fauna are in the genus Metaphidippus. Thus, this char-

acter is the most striking morphological feature in the male palpus of

Semiopyla.
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FIGS. 1 6. Semiopyla cataphracta Simon. Figs. 1 3. Left male palpus.

1. Prolateral view. 2. Retrolateral view. 3. Ventral view. Figs. 4 5. Epigy-

num. 4. External view. 5. Internal view. Fig. 6. Right side of male, legs and

palpi removed. Scale in mm.
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MAP 1. Distribution of Semiopyla cataphracta Simon.

Semiopyla cataphracta Simon

(Figs. 16. Map 1.)

Semiopyla cataphracta Simon, 1901, Hist. Nat. des Araignees. Vol.

2(3): 573, 575, 577, figs. 692694, male. Male lectotype from Vene-

zuela, Caracas 3 in the Museum National d'Histoire Naturelle, Paris,

designated by Galiano, 1963, not examined.

Bonnet, 1958, Bibl. Araneorum, vol. 2(4): 4025.

Galiano, 1963, Physis, vol. 23: 443, pi. 34, fig. 812, male.

Semiopyla biimpressa Simon, 1901, Hist. Nat. des Araignees, vol.

2(3): 574, 575. Female lectotype from Venezuela, Valencia, San Es-

teban3 in the Museum National d'Histoire Naturelle, Paris, desig-

nated by Galiano 1963, not examined.

Bonnet, 1958, Bibl. Araneorum, vol. 2(4): 4025.

Galiano, 1963, Physis 23: 442, pi. 34, fig. 6, female, NEW SYNON-
YMY.

Description: The measurements and coloration of two average specimens are

given below. Both were collected May 25 26, 1964 by Dr. A. M. Chickt'ring

at Carozal, Panama Canal Zone.

Male, total length 1.70 mm, carapace 0.91 mm long, 0.66 mm wide. Range
of carapace length for 15 specimens 0.77 1.02. Abdomen 0.94 mm long, 0.69

sSee Levi (1964) for details.
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mm wide. Height of carapace at third eyerow, 0.45. Lateral eyes of row I and

eyes of row III little more than half the diameter of median eyes of row I. Eye-
row II separated from eyerow I by slightly less than diameter of median eye.

Eyerow II separated from eyerow III by slightly more than half the diameter of

median eye. The leg spination is complex. The more obvious spines are three

dorsal spines on all femora. Metatarsi I and II have two pair of ventral spines,

tibia I has three pair of ventral spines, tibia II has a ventral distal and proximal

spine on the prolateral side. These spines are long relative to the leg segments
each being at least twice the diameter of the segment. Length of leg IV: femur

0.59, patella 0.25, tibia 0.49, metatarsus 0.42, tarsus 0.38, total 2.09. Patella III,

0.24; tibia III, 0.22. Patella II, 0.24; tibia II, 0.22. Patella I, 0.28; tibia I, 0.36.

Carapace chestnut-brown, black patches around eyes. Chelicerae brownish

yellow. Palpi dark brown. Leg I all white with prolateral brown stripe on femur,

patella, tibia, and metatarsus. Leg II and III are the same as leg I with the

stripe irregularly broken. Leg IV light brown with brown stripes on prolateral

and retrolateral sides of all segments except tarsus. Scutum of abdomen orange.
Three pairs of pale spots border midline of posterior two-thirds of abdomen.

Venter gray-brown.

Female, total length 2.25 mm, carapace 0.98 mm long, 0.67 mm wide. Range
of carapace length for 15 specimens 0.90 1.11. Abdomen 1.40 mm long, 0.98

mm wide. Height of carapace at third eyerow, 0.46. Lateral eyes of row I and

eyes of row II half the diameter of median eyes of row I. Eyerow II separated
from eyerow I by the diameter of median eye. Eyerow II separated from eyerow
III by slightly more than half the diameter of median eye. Leg spination as in

male. Length of leg IV: femur 0.48, patella 0.32, tibia 0.48, metatarsus 0.43,

tarsus 0,31, total 1.97. Patella III, 0.24; tibia III, 0.28. Patella II, 0.25; tibia II,

0.27. Patella I, 0,32; tibia I, 0,38.

Carapace coloration as in male. Chelicerae yellow, with light brown vertical

stripe on anterior face. Palpi light brown. Leg I with tarsus clear yellow, other

segments brown. Legs II, III and IV brownish yellow. Dorsum of abdomen

grayish brown with three pair of pale spots bordering the midline of the posterior

two-thirds of abdomen. Venter grayish brown.

Distribution and habits: Presumably the species occurs in any low-

land tropical area from Venezuela to southern Mexico (Map 1). Al-

though there are six Canal Zone collecting sites, all are in the southern

half of the zone. Adults have been collected throughout the year.

Records: MEXICO: Chiapas: Tuxtla Gutierrez, (J., W. Ivie). Cainpcchc:

(C. Goodnight). In AMNH. PANAMA CANAL ZONE: numerous specimens
from many localities (A. M. Chickering). In MCZ.

LITERATURE CITED

LEVI, H. \V. 1964. Nineteenth century South American araneology. Papeis

Avulsos do Dept. Zool., Sec. Agric., Sao Paulo, Brasil, 16: 9 19.

2.0102 The Spider Genus Semiopyla (Araneae, Salticidae).
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Semiopyla Simon, 1901 is redescribed and the two species previously placed in

it are considered here as one species. Despite the large number of monotypic

tropical salticid genera, and the problems attendant on such classification, it is

felt that it would only confuse matters to lump such genera into better known

genera from the temperate areas. BRUCE CUTLER, Department of Entomology,

Fisheries, and Wildlife, University of Minnesota, St. Paul, MN 55101.

Descriptors: Arachnida; Araneae; Salticidae; Semiopyla, revision; monotypic

salticid genera; spiders.



A UNIQUE SPECIES OF THE GENUS HYPOGASTRURA FROM
NORTH CAROLINA (COLLEMBOLA, PODURIDAE) 1

David L. Wray 2

For a number of seasons R. C. Graves has collected animal speci-

mens in shelf fungi in the Highlands, Macon County, North Carolina

area. Here the rainfall is one of the highest in eastern North America

and the maximum conditions prevail for both fungi, Collembola and

other organisms. Among the Collembola collections he sent me for

examination I discovered one of the most interesting Hypogastrura

species I have ever encountered in collections from across the United

States. Because of the unique morphological characters, and in as

much as the fauna of many ecological niches and interlocking plant

and animal associations, as the above, are being studied, this form is

being described to make the name available for faunal lists and as-

sociated data, and especially for the use of Dr. Graves in his study.

Fifteen specimens (1 holotype, 14 paratypes) were examined by me
and no significant variations were noted, especially morphological ones.

The anal horn structures and chitin coloration of both horn and base

appeared constant.

The author takes pleasure in naming this species for R. C. Graves

who has collected copiously in this high rainfall area and contributed

much to the study of shelf-fungi fauna.

Hypogastrura gravesi NEW SPECIES, Wray

Length up to 1.0 mm. Color dirty white-background with purplish pigment

distributed in specks and blotches over whole body; head more heavily purplish;

with general Hypogastrurinae characters. Antennae equal to head in longitudinal

length; proportional length of segments as: 3: 3: 4: 4 (fig. 1). Organ of 3rd an-

tennal segment consists of 2 small thick bent sensory rods behind an integumental

'Accepted for publication: April 8, 1971 [3.0107]

-Curator, Insect Survey, N.C. Dept. of Agriculture, P.O. Box 27647, Raleigh,

NC 27611.
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FIGURES 1 9. FIG. 1, adult; FIG. 2, antennal segments 3 and 4 showing 3rd

antennal organ and terminal bulb; FIG. 3, anal spines; FIG. 4, eyes and associated

setae; FIG. 5, unguis and unguiculus; FIGS. 6, 7, 8, mouthparts; FIG. 9, dens-mucro.
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fold and with a much longer bent ancillary sense rod laterally (fig. 2). Fourth

antennal segment with a thickened sub-terminal sensory bulb; and with scattered

long thick sensory rods laterally and forward to the terminal bulb ( fig. 2 ) . Eyes

(fig. 4) 8 on a black patch on each side of head; post-antennal organ consists of

4 peripheral sensory lobes and a central "nebenhocker", the two anterior some-

what longer and larger than the 2 posterior lobes; P.A.O. situated in an integu-

mental depression just anterior to right exterior eye. Mouthparts for chewing,

mandibles with distinct molar surfaces (figs. 6, 8); maxilla (fig. 7) ending in

curved, pointed finger-like teeth.

All body segments normal for genus Hypogastrura (fig. 1). Unguis (fig. 5)

slightly curved, long, and with one tooth on inner margin about a third from tip;

unguiculus ( fig. 5 ) broadly lamellate basally and ending in a slender terminal

spine which reaches to unguial tooth. No outstanding or knobbed-enlarged

tenent hairs noticeable on specimens examined. Manubrium to dens to mucro as:

25: 20: 12 (fig. 9). Dentes stout, tapering slightly distally, with one long, out-

standing basal seta and three others in line toward mucro as seen laterally ( fig.

9). Mucro (fig. 9) stout basally and strongly curved distally ending in a narrow

spoon-like tip.

Anal spines (fig. 3) two, of unusual morphological design; large, long as hind

unguis, or about as long as one half the width of the tergum of sixth abdominal

segment; both terminating in enlarged bulbous structures, basially contiguous

with enlarged bases showing integumental structures larger than on other body

segments (fig. 3). Anal horns straw-yellowish color to chitin. Clothing (figs. 1

and 3) consists of short sparse setae intermingled with one long outstanding

curved seta on each segment as shown in dorsal pattern ( fig. 1 ) . The chaetotaxy

of the dorsum of abdominal segments 5 and 6 is shown in figure 3. Two major

rows of setae across dorsum of each segment; anterior ( A-l ), posterior (P-l ).

Type locality: Highlands, Macon County, North Carolina, collected from

shelf fungi by R. C. Graves. The type series is located in the author's collection

and in the North Carolina Department of Agriculture Insect Collection at present.

The new species can be separated from close species by the following key

(see Mills, 1934).

Type locality: Highlands, Macon County, North Carolina, col-

lected from shelf fungi by R. C. Graves. The type series is located in

the author's collection and in the North Carolina Department of Agri-

culture Insect Collection at present.

The new species can be separated from close species by the fol-

lowing key (see Mills, 1934).

PARTIAL KEY TO RELATED SPECIES OF HYPOGASTRURA

1 Large conical dorsal dental teeth present

Large conical dorsal dental teeth absent 4

2 Large capitate serrate setae on body, at least on dorsum nothus Macnamara.

Large capitate, serrate setae absent on body, (except pair near anal horns) 3

3 with minute and very short pointed anal horns nivicolus Fitch.

With larger, pointed, anal horns subequal to hind unguis in length harveyi Folsom.
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Two or three knobbed tenent hairs on each tibiotarsus macgillivrayi-Folsom.
-One knobbed tenent hair on each tibiotarsus, or none present 5

Capitate, serrate, stout, setae present on dorsum of body packardi Folsom.

Capitate, serrate, stout, erect, setae absent on body 6
6 Murco with large, triangular external lamella, and bluntly rounded armatus Nicolet.

Mucro without large, triangular external lamella, and not so bluntly rounded .7
7 Mucro short, heavy and blunt; large dorsal lamella wanting (medium in width

and size) packardi var. dentatus Folsom.
Mucro long and with broad dorsal lamella extending nearly to tip of mucro . 8

8 Anal horns terminally enlarged and bulbous; mucro elongated, tip curved and

spoon-shaped; no knobbed tenent hairs discernible graves! Wray, new species.
Anal horns smaller, terminally pointed; end of mucro straight or hooked 9

9 Mucro end straight; anal horns only half the unguis in length, one long tenent

hair copiosus Folsom.

Mucro ends hooked or strongly turned up; anal horns shorter, only a fourth of

length of hind unguis; 1 long, knobbed tenent hair maturus Folsum.

This species is closest to H. arrnata Nicolet (a cosmopolitan spe-

cies) in shape of mucro, unguis, unguicular tooth on inner margin,

shape of unguiculus, and knobbed tenent hairs not present. It differs

however, in post antennal organ shape, anal horn structure, and body

chaetotaxy. It does not have the eversible sac between the 3rd and

4th antennal segments. The structure of the anal horns places it

closest to Hypogastrura luteospina Stach described from Poland in

1949 by Stach, and taken in mushrooms in wet shaded forest areas. It

differs however, from the later species in anal horn shape, unguicular

structures, chaetotaxy of posterior tergites, P.A.O., and in other char-

acters.

LITERATURE CITED

MILLS, H. B. 1934. Collembola of Iowa, Collegiate Press, Inc., Ames, Iowa.

STACK, JAN. 1949. Collembola of Poland. Krakow.

2.0107. A unique species of the genus Hypogastrura from North Carolina

(Collembola, Poduridae).

ABSTRACT. The new species, Hypogastrura gracesi Wray is more closely re-

lated to the cosmopolitan species H. armata Nicolet and the European Hypo-
gastrura (Ceratophysella) luteospina Stach, the most unique character being the

enlarged bulbous posterior anal horns. The type locality is Highlands, Macon

County, North Carolina, collected from shelf fungi. DAVID L. WRAY, Dept. of

Agriculture, Entomology Division, P.O. Box 27647, Raleigh, N.C. 27611.

Descriptors: Collembola; Poduridae; Hypogastrura gravcsi new species, de-

scription; Hypogastrura, key to some species; North Carolina, Collembola; spring-

tail.



THE DEVELOPMENTAL RATES OF THYRIDOPTERYX
EPHEMERAEFORMIS FROM FOUR LATITUDES AND

NOTES ON ITS BIOLOGY (LEPIDOPTERA:
PSYCHIDAE) 1

R. D. Morden and G. P. Waldbauer2

The principle range of the evergreen bagworm, Thyridopteryx

ephemeraeformis (Haworth), extends in the North from New Jersey

to eastern Nebraska and in the South from Georgia to Louisiana (
Wol-

lerman, 1965). There are scattered reports from west, north and

south of this range. The eggs diapause during the winter, hatching

around the first of June at Champaign, Illinois. The larvae develop

slowly over the summer with the adults emerging during the last half

of September. Thyridopteryx ephemeraeformis has but one genera-

tion each year throughout its range. Three of the most comprehensive

studies on the bagworm are Jones (1927), Jones and Parks (1928)

and Davis (1965).

We collected overwintering eggs of T. ephemeraeformis at four

latitudes extending from the northern to the southern limits of its

principal range: Chicago, 111. at 42 N, Champaign, 111. at 40 N, At-

lanta, Georgia at 34 N and Savannah, Georgia at 32 N.

We reared the active stages under a 16 hour photophase at 29 C
in battery jars 20 cm high and 15 cm in diameter. The lids were

paper towels tightly fitted to the rearing chambers by first wetting and

stretching them over the top. They were secured by rubber bands.

These lids prevent small larvae from escaping and also allow air and

moisture to diffuse in and out of the chamber. If the humidity in the

rearing room did not exceed 50% the humidity in the chamber re-

mained low enough to prevent the growth of a fungus which causes a

'Accepted for publication: April 21, 1971 [3.0104].

-Department of Entomology, University of Illinois, Urbana, IL 61801.
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high mortality among larvae. When the humidity went over 50%, it

was necessary to clean the jars and provide new food whenever the

fungus was seen.

Cut branches of Juniperus virginiana served as food. The ends of

the cuttings and the tube of an automatic waterer were inserted into a

50 ml Erlenmeyer flask. Plastacene was packed around the stems

and tube at the mouth of the flask to prevent the larvae from drown-

ing. The automatic waterer was made from a baby food jar fitted

with a #10 one hole rubber stopper. A 15 cm plastic tube was in-

serted into the stopper and pushed through until the end of the tube

just protruded through the end of the stopper inside the jar. The

other end of the tube extended to the bottom of the flask. Water

flowed from the baby food jar as transpiration caused the level in the

flask to drop. The water level was maintained at the bottom of the

neck of the flask by cutting a hole in the tube at that level. The food

remained fresh for at least ten days. When necessary the larvae were

transferred to fresh cuttings by lightly gripping the posterior end of

the bag with the fingers or forceps.

The larvae pass through six or seven instars. By observing the

number of times a larva tied its bag to molt, Riley (1869, 1887) and

Howard and Chittenden (1916) concluded that the bagworm has

four instars. Apparently by the same method Jones and Parks (1928)

estimated that there were four or more molts. From measurements

of the width of head capsules dropped from bags containing newly
molted larvae, Clegeni (

1966
)
determined that the bagworm "... re-

vealed seven larval instars, with possibly only the female undergoing
the full seven molts and the male undergoing six." Again by measur-

ing head capsule width, Kaufmann (1968) concluded that bagworms

pass through seven instars. Baerg (
1928 ) measured the width of the

head region of larvae which had just expanded the anterior end of the

bag by adding new material and determined that the males go through
seven instars and the females through eight. By measuring head cap-

sules and fecal pellets which fell to the bottom of the rearing chamber

and by noting the number of times larvae tied their bags, we found

that determining the number of instars accurately was not possible.

As the larvae age the time of molting becomes less synchronized with

larvae of different instars being present in the rearing chamber. Be-

cause of this and the variability in head capsule size of individual

larvae no distinguishable groups could be recognized. Only by rear-
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TABLE I. Summary of Emergence Data on Four Populations of Thyridopteryx

ephemeraeformis.

Adult Emergence in Days Number Emerged CHI 2 of Pairs

Location
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1

n rl

MALE
FEMALE

CHICAGO

CHAMPAIGN

ATLANTA

SAVANNAH

90 100 no 120

Time (days)

130 i4o 150

FIGURE 1. Frequency of emergence related to the number of days from larval

eclosion to adult emergence of Thyridopteryx ephemeraeformis in rearings main-

tained at 29C with a 16 hour photophase. Duration was measured from the first

day of the three day period during which hatching occurred.

lations are apparent from Table 1. The first emergence of adults from

the two southern populations occurred within three days of each other

while the emergence of adults from the northern populations occurred

within five days of each other. However, there are eighteen days be-

tween the latest first emergence of the northern populations and the

earliest first emergence of the southern populations.

The span of time during which adults emerged after pupation was

also quite different in the northern and southern populations. Chicago
and Champaign populations took 27 and 21 days respectively to com-

plete adult emergence while the Atlanta and Savannah populations

required 49 and 53 days respectively. The arithmetic mean for the

adult emergence occurred in the Chicago, Champaign, Atlanta and

Savannah populations in 89, 91, 119 and 118 days respectively, again

demonstrating the similarities within the northern and southern pairs

and the differences between the northern and southern populations.

The emergence periods of the northern and southern populations were
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divided into thirds and on this basis 2x3 contingency tables were

set up. A Chi- test showed that the Chicago and Champaign popu-

lations do not differ in the temporal distribution of emergence (0.80>

P>0.70). Similarly, the Atlanta and Savannah populations do not

differ (0.70>P>0.60).

Since the distribution of emergences within the northern pair and

southern pair of populations were not significantly different, the data

within each pair was combined. The total emergence period was di-

vided into fifths and on this basis a 2 X 5 contingency table was set

up. A Chi- test showed that the northern and southern populations do

differ in their temporal distributions (P<0.001).

The ratio of males to females in a population of bagworms varies

considerably as observed in our field collections and laboratory rear-

ings. However, it is difficult to explain why the Savannah population

consisted entirely of females since males and females are present

throughout the bagworm's range. This species of bagworm apparently

is not parthenogenetic for we have found no case where unmated fe-

males have laid viable eggs. Mortality cannot be the only reason since

the mortality rate from the 1st instar to adult emergence for this popu-

lation was less than 17%.

The reason why T. epherneraeformis develops at different rates at

different latitudes is not immediately apparent. However, the differ-

ences are presumably of some adaptive value. The reason for this

difference is the subject of a continuing study.
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2.0104. The developmental rates of Thyridopteryx ephemeraeformis from

four latitudes and notes on its biology (Lepidoptera: Psychidae).

ABSTRACT. Laboratory rearings of Thyridopteryx ephemeraeformis from eggs
which were collected at four latitudes over its range showed that northern pop-

ulations completed their development sooner than did southern populations under

controlled conditions of temperature and photoperiod. The bagworm takes ap-

proximately seven instars to complete its development. During pupation the

males spend 2 to 15 days longer in the bag than do the females. An efficient

rearing technique results in low mortality. R. D. MORDEN and G. P. WALDBAUER,

Department of Entomology, University of Illinois, Urbana, IL 61801.
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CFAA A FIXING AGENT FOR INSECT TISSUES

Hubert Frings and Mable Frings 3

Some time ago, we developed an histological agent for use with

insects which has proved to have wide utility. In particular, fixation

is rapid, and so excessive hardening of the cuticle does not occur, thus

facilitating preparation of sections with both exoskeleton and under-

lying tissues intact.

The original development of the reagent came about, because we
wanted a fluid for field use with four characteristics: 1. very rapid

killing power for large insects; 2. rapid penetration and fixation; 3.

total evaporation to leave no stain; and 4. ready availability of con-

stituents without licenses or permits. At the time, we were studying

grasshoppers, and these insects when dropped into usual fixing or pre-

serving agents, remain alive for some time and kick, thus damaging
other specimens in the bottle. So we wanted death to be as rapid as

possible. With such large objects being fixed whole and uncut in the

field, penetrating power must be excellent. We wanted to use this

fixing agent while traveling in an automobile or when stopped at

motels. Therefore, we wanted no staining. Finally, for field use, we

wanted to be able to get the materials easily without special permits or

through special dealers.

Starting with a standard Formal-Acetic-Alcohol (FAA) mixture,

various additions and changes were made. The final mixture, which

1 Accepted for publication: May 4, 1971 [3.0108].

2Some of the tests of the reagent were supported by Agricultural Research

Service, U. S. Department of Agriculture, Grant No. 12-14-100-9196 (51) Stored-

Product Insects Research Branch, Market Quality Research Division. We thank

Marvin Mays for his assistance in the histological work.

:!Department of Zoology, University of Oklahoma, Norman Oklahoma 73069.
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we call CFAA, has chloroform as well as formalin, acetic acid, and

alcohol. Originally it was developed using ethyl alcohol, which is

excellent if available, with the following formula:

CFAA
Chloroform ..... 100 ml.

Ethyl Alcohol (95%) . 450 ml.

Formalin (40% Formaldehyde) 100 ml.

Water 350 ml.

Glacial Acetic Acid .. 20 ml.

Ethyl alcohol, however, outside of a laboratory is either expensive

or, in out of the way places, difficult to obtain. So we changed to

isopropyl alcohol, which is easily obtained.

IP CFAA
Chloroform 80 ml.

Isopropyl alcohol (100%) 450 ml.

Formalin .... 100 ml.

Water 350 ml.

Glacial Acetic Acid .... 20 ml.

The chloroform acts as a rapid killing agent and aids in penetra-
tion. The formulas have the maximum amount of chloroform that will

remain stably mixed in solution. If the mixture separates because of

addition of water from specimens or because of differential evapora-

tion, one can add alcohol until the mixture is again homogeneous.

Fixation is rapid even with large insects only %-2 hours. Ma-
terials may remain in the mixture for extended periods (up to 4

weeks) without affecting later histological study, except for fatty tis-

sues. However, it is best to transfer the fixed material from the CFAA
within 6-8 hours to some preservative. We use 70% ethyl alcohol, or

30% isopropyl alcohol, or a mixture we call: 2-7-1, consisting of 20%

isopropyl alcohol, 70% water and 10% glycerol. The last has some ad-

vantages in the field, for if the cover of the bottle is loosened, the pre-

servative does not completely evaporate. With isopropyl alcohol, all

of the reagents used in fixing and staining are obtainable on the open
market.

Fixation in CFAA can be followed successfully by most routine his-

tological or cytological techniques. With insects, particularly if they

are left in the CFAA for a short time and then held in the 2-7-1 mix-

ture, the exoskeleton remains supple. For dissection, the muscles and



En*. News, Vol. 82, June 1971 159

nerves are particularly well preserved. Tissues stain well, with excel-

lent detail. We have tried the CFAA 2-7-1 procedure also with a

variety of tissues from rats spleen, kidney, brain, muscle, liver,

stomach, heart, lung, tcstes, etc. and found it satisfactory. With

pieces of relatively solid organs, about 1 cm. on a side, fixation is ac-

complished in 3-6 hours; fixing times over 24 hours are undesirable.

Obviously, CFAA has no special value for mammalian studies unless

the field-related properties are important. These tests were done,

however, to check fixation of some well known "standard" material.

2.0108 CFAA A fixing agent for insect tissues.

Abstract. A mixture of chloroform (8 ml.), isopropyl alcohol (45 ml.), forma-

lin (10 ml.), acetic acid (2 ml.) and water (35 ml.) is a rapid killing and fixing

agent for tissues of insects. It leaves the cuticle easily managed and prepares

insect specimens for easy dissection. It evaporates completely without staining,

and all the materials are easily available. After fixation, specimens may be kept

indefinitely in 30% isopropyl alcohol or in a mixture of isopropyl alcohol (20%),

glycerol (10%) and water (70%). HUBERT and MABLE FRINGS, Department of

Zoology, University of Oklahoma, Norman, Oklahoma 73069.

Descriptors. Histological techniques; preservation of animal specimens; fixa-

tion of tissues.



ADDITIONS TO THE NORTH CAROLINA FAUNAL LIST 1

David L. Wray 2

The following are significant additions to our faunal list and published so as

to be available for workers in this field.

1. COLEOPTERA. Tarsostenus univittatus (Rossi) (Cleridae) and Hetero-

bostrychns acqualis (Waterhouse) ( Bostrichidae ) were collected at Scotland

Neck, N.C. Oct. 26, 1970 in mahogany slats around bales of crude rubber

shipped from Singapore. These have been intercepted at ports of entry, and I

understand there is an infestation in Florida. Ceiitorhynchus erysimi (Fabricius)

( Curculionidae ) was found in North Carolina for first time in 1967 (W. J.

Brown). This is a Eurasian pest of crucifers. Diabrotica longicornis (Say)

(Chrysomelidae), Northern Corn Root Worm, first found in North Carolina in

August 1970, by J. R. Bradley, in Alleghany and Caldwell counties. Cicmdela

consentanea DeJ. (Cicinellidae) first record found at Sunburst in August by O.

L. Cartwright (USNM). Trogoderma parabile Beal (Dermestidae) found for

first time Sept. 19, 1970, larvae in rice shipped in from Texas, fide J. M. King-

solver. DyscJiirius haemorrhoidalis DeJ. (Carabidae) found in a house in Lum-

berton, Sept. 5, 1969, 1 adult, det. by R. D. Gordon.

2. ODONATA. Lestes enrinus Say (Lestidae), first record 5 miles east of

Greensboro, at small pond, July 1968, by P. E. Lutz.

3. LEPIDOPTERA. Coleotechnites variella (Chambers) (Gelechiidae),

larvae feeding heavily and defoliating Bald Cypress (Taxodium distichum) in

Burke county, May 20, 1970. This is first record for this defoliator (coll. A. H.

Maxwell ).

4. HOMOPTERA. Pulvinaria floccifera (Westwood) (Coccidae), first record

Goldsboro, April 7, 1970, on Burfordi holly, coll. A. E. Elder.

5. HYMENOPTERA. Macrocentrus delicatus Cress. (Braconidae). Reared

from larvae and pupae of the Cypress Defoliator ( above ) on Bald Cypress at

Morganton, May 20, 1970, by A. H. Maxwell.

Descriptors: Coleoptera; Odonata; Lepidoptera; Homoptera; Hymenoptera;
North Carolina, new state records.

1
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TRANSPIRATION RATES IN SCHEDORHINOTERMES
DEROSUS (ISOPTERA: RHINOTERMITIDAE) 1

Bernard H. Kime 2

Experiments to determine the effects of temperature and humidity

upon the rate of water-loss by transpiration have been performed in

insects, and conflicting literature has appeared. Among others, Wig-

glesworth (
1945

) reported observing what is generally referred to as

the "critical" temperature, beyond which the cuticle becomes per-

meable. In contrast, Mead-Briggs (1956) found nothing to support

these results, but instead demonstrated that the water-loss rate is pro-

portional to the saturation deficit of the surrounding environment.

The present study measured transpiration rates from the cuticles

of harvester termites, Schedorhinotermes derosus (Hill), which are in-

digenous to Western Australia.

Materials : Ten termite specimens were gathered from drywood
about 7 miles east of Derby, Western Australia. When not exposed

to the experimental conditions, they were maintained in isolation in

plastic tubes containing moist sand under a controlled milieu (28C,
65% Relative Humidity). Daily illumination for 14 hours was pro-

vided by a 1200 lux source.

Water-loss as a function of humidity. To establish the rate of water-

loss under varying humidities at a constant temperature (28C), each

termite was individually set into a small enclosure constructed from

aluminum gauze. Measurement of water-loss was achieved by weigh-

ing each termite after 18 hour intervals in desiccators kept at con-

trolled humidities by means of mixtures of dilute sulphuric acid. As

compensation for differences in termite size, water-loss was stated in

mg/cm 2
/hr units.

1Accepted for publication: April 22, 1971 [3.0105].

^Department of Biology, Chaput Valley College, 1564 Parkwood Drive, Napa,

CA 94558.
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Findings reveal that the transpiration rate increases with greater

saturation deficiency of the desiccator air. In fact, transpiration occurs

even when termites are subjected to relative humidities as high as

98%. Results are summarized in Table 1.

TABLE I, Water-loss in mg/ cm2/hr from Schedorhinotermes derosus at 28 C
in unsaturated atmosphere.

RELATIVE HUMIDITY ( % )

MEANS
SE
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2.0105 Transpiration Rates in Schedorhinotermes derosus (Isoptera: Rhi-

notermitidae)

ABSTRACT. The relationship between the rate of water-loss by transpiration

and temperature and humidity was studied in harvester termites, Schedorhino-

termes derosus ( Hill ) . Findings reveal that the transpiration rate increases with

greater saturation deficiency in the surrounding atmosphere. No evidence of a

"critical" transitional temperature was observed. BERNARD H. KIME, Department

of Biology, Chaput Valley College, 1564 Parkwood Drive, Napa, CA 94558.

Descriptors: Isoptera; Rhinotermitidae; Schedorhinotermes derosus, transpira-

tion rates; Australia, termite; termite.



EMENDATION OF TAXA OF MICRONESIAN OEDEMERIDAE (COLEOPTERA) 1

John P. Macnamara 2

The following justified emendations are to be made in some of the taxa established

by Macnamara in 1965 (see Macnamara, 1965, pp. 9, 13, 18, 70, 84.). Consistent

misspelling of Hypasclera Kirsch, 1866, as "Hyperasclera" constituted an "incorrect

subsequent spelling" which resulted in the following incorrect original spellings: Hyper-
asclerini and Pseudohyperasclera, The emendations to be made are: tribe Hyperasclerini

to Hypasclerini and genus Pseudohyperasclera Macnamara, 1965, to Pseudohypasclera

Macnamara, 1965, type species Pseudohypasclera michaeli Macnamara, 1965. A lapsus

calmi resulted in Eobia paluana Macnamara, 1965. This species is emended to Eobia

palauana Macnamara, 1965, since the specific name is based on that of the Palau Islands

of the Western Pacific.

All of Macnamara's descriptions and taxonomic changes are considered to be pub-

lished in October, 1965, by University Microfilms, Inc., Ann Arbor, Michigan, in The

Origin of Pacific Fauna of Oedemeridae: The Oedemeridae of Micronesia, 65-10,006,

a doctoral dissertation for the Catholic University of America, Washington, D. C. Since

this dissertation was printed in exact facsimile, available for sale, and purchased from

University Microfilms, all names have been available and have been used since October,

1965. In view of the above facts, this publication of Macnamara's dissertation meets the

requirements of Section III, articles 8 and 9 of the Code.

Literature cited

Macnamara, John P., 1965. The origin of Pacific fauna of Oedemeridae: the Oedemeridae

of Micronesia, 65-10,006. University Microfilms, Inc., Ann Arbor, Michigan. 114 p.

Accepted for publication: May 24, 1971 [3.0113].

Department of Biology, Spring Hill College, Mobile, AL 36608.

Descriptors: Coleoptera; Oedemeridae; emendations of taxa; Micronesia.
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ON THE HABITAT OF HALIASPIS SPARTINAE (COMSTOCK)
(HOMOPTERA: DIASPIDIDAE) 1

H. H. Tippins and Ramono J. Beshear2

In the original description of Haliaspis spartinae (Comstock 1883), it was

stated that "The insects were on plants growing so that at high tide they were

commonly submerged in pure salt water nearly up to the insects, which when

collected were drenched with salt spray." Sasscer ( 1908 ) reported that the in-

sect was frequently submerged in brackish water. Neither the frequency nor

length of submersion period was indicated in the above reports.

One of our collections from Cumberland Island, Georgia, had colonies of re-

producing H. spartinae at the same level on the plant (Spartina alterniflora) as

reproducing barnacles, Balanus sp. In fact, barnacles occurred as much as 1 foot

above some colonies of //. spartinae. The scale insects at the lower levels on the

plant were covered with a thick layer of salt marsh detritus. Haliaspis spartinae

is able to survive in the intertidal zone, tolerating submersion for at least 1 hour

on each high tide (ca. 12 hours).

One hundred fifty-eight dead adult female //. spartinae were recorded from

winter-killed Spartina material collected 111-20-71. An average of 25 viable eggs

was found under the scales of 87 of the adults, indicating that this scale insect

overwinters in the egg stage on dead host material. We do not know of any other

diaspidid that overwinters on dead plant material, but it may not be unusual

among certain grass infesting species.

LITERATURE CITED

COMSTOCK, J. H. 1883. Second report on scale insects. Cornell Univ. Agr.

Exp. Sta., Dept. Ent. Rep. 2:106-7.

SASSCER, E. R. 1908. The' salt-marsh grass scale. Proc. Ent. Soc. Washington
9:141-142.

Descriptors: Homoptera; Diaspididae; Haliaspis spartinae, habitat: Georgia,

Haliaspis spartinae; salt marsh.

'Accepted for publication: April 17, 1971 [3.0103].

-Georgia Experiment Station, Experiment, GA 30212.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road, Baltimore, MD 21 207.

Publications received. As soon as a publication is received, it is listed in this section.

The following have come to the attention of the editor for this month. Please note that

this section is not limited to books. See above masthead.

1 . General

Chauvin, Remy. 1967. The world of an insect. McGraw-Hill Book Co., New York, 254 p.

Cloth $4.95.

Mayr, Ernst. 1970. Populations, species, and evolution. Harvard University Press, Cam-

bridge, MA 02134. xv + 453 p. Cloth $ 10.00.

2. Invertebrates

Snow, Keith R. 1970. The arachnids. An introduction. Columbia University Press, New
York. 84 p. Cloth $5.00.

4. Natural History

Ault, Phil. 1970. Wonders of the mosquito world. Dodd, Mead, and Co., New York. 64 p.

Cloth.

Howse, P. E. 1970. Termites: a study in social behavior. Hillary House Publishers Ltd.,

New York. 150 p. Paper $2.25; cloth $5.50.

5. Morphology

Matsuda, Ryvichi. 1970. Morphology and evolution of the insect thorax. Mem. 76. Ent.

Soc. Canada. 431 p. Paper.

6. Physiology

Bursell, E. 1970. An introduction to insect physiology. Academic Press, xiv + 276 p.

Cloth $10.00.

9. Ecology

Pielou, E. C. 1969. An introduction and mathematical ecology. John Wiley and Sons,

New York, viii + 286 p. Cloth $14.95.

Cox, George W. 1970. Laboratory manual of general ecology, 6th printing. Wm. C.

Brown Co., Publishers, Dubuque, Iowa, ix + 165 p. Paper $3.75.

12. Medical Entomology and Parasitology

Greenberg, Bernard. 1971. Flies and disease, vol. 1: Princeton University Press, Prince-

ton, NJ. viii + 856 p. Cloth $ 30.00.
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13. Pest Management

Jacobson, M. and Crosby, D. G. 1970. Naturally occurring insecticides. Marcel Dekker,

Inc., New York, NY 10016. xii + 585 p. Cloth $ 33.75.

Gillette, J. W. 1970. The biological impact of pesticides in the environment. Oregon

State University Press, Corvallis, OR 97331. xi + 210p. Paper $10.00.

Frohlich, G. and Rodewald, W. 1970. Pests and diseases of tropical crops and their

control. Pergamon Press, Inc., New York, NY. ix + 371 p. Cloth $19.00.

Hussey, N. W., Read, W. H., and Hesling, J. J. 1970. The pests of protected cultivation.

American Elsevier Publ. Co., Inc., New York, NY. viii + 404 p. Cloth $26.00.

O'Brien, R. D. 1967. Insecticides action and metabolism. Academic Press, New York.

xi + 332 p. Cloth $ 14.00.

O'Brien, R. D. and Yamamoto, I. 1970. Biochemical toxicology of insecticides. Acad.

emic Press, New York, vii + 218 p. Cloth $ 8.50.

17. Identification Aids

Siphonaptera

Holland, George P. 1969. Contribution toward a monograph of the fleas of New Guinea.

Mem. Ent. Soc. Canada No. 61. 77 p. 216 figs.

Lepidoptera

Hodges, Ronald W. 1971. The moths of America north of Mexico. Fasc. 21, Sphingoidea.

Entomological Reprint Specialists. Los Angeles, CA 90007. xii + 158 p. 14 color pis.

Paper $24.00 [Subscription rates available.]

18. Techniques

Garke, Geoffrey M. 1970. Statistics and experimental design. American Elsevier Publ.

Co., New York, NY 10017. vi + 161 p. Cloth $6.75.

AAAAAAAAAAAAAAA/VAAAAAAAAAAAAAA/VAAA/VAAAAAAAAAA^

5. Field Guides

BUTTERFLIES OF TRINIDAD AND TOBAGO, by Malcom Barcant. Collins Publ.,

London, 1970. 314 p. Cloth.

One of the most encouraging signs of our survival in this crowded world is the com-

mercial publication of field guides for the identification of insects. If there is sufficient

interest in the butterflies of Trinidad and Tobago to make the publication of this field

guide possible, there are enough people in the world interested in natural history to bring

about the conservation we so desperately need.

According to this book Trinidad, in proportion to its size, is probably the richest

place on earth for butterflies-61 7 indigenous species, which is almost twice as many as

all of Europe. The field guide discusses 387 of these, omitting details about 216 species

in the difficult family Hesperidae. There are 356 species illustrated, 241 of them in

color.

The book is most interestingly arranged, designed for use by the non-entomological

public, concise, packed full of information valuable not only to those with avocational

interest, but commanding the attention of the Lepidopterist. monographers of the

Rhopalocera, and the zoogeographer. R. H. Arnett. Jr.

'VVVVVVVVVVVVVVVVVVV
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15. Regional Guides

ADVANCES IN ANTARCTIC AND FAR SOUTHERN ENTOMOLOGY, by J. L.

Gressitt and R. W. Strandtmann (eds.). Pacific Insects Monograph 25, Entomology

Department, Bernice P. Bishop Museum, Honolulu, HI 96818, 1971. 226 p. Cloth

$8.50; paper $9.50.

This volume is a collection of miscellaneous papers which have been written since the

publication in 1967 of "Entomology of Antarctica" (Antarctic Research Series vol. 10).

These contributions represent a mixture of field notes and zoogeographical, ecological,

or taxonomic discussions. These are in part supplementary to articles in the above-

mentioned volume, and partly have no direct relation to it, or were intended to be

included in it but received too late. To these articles is appended an article consisting of

a catalog and bibliography of Acarina of the New Zealand area. The volume will be use-

ful to those interested in any aspect of entomology of this region, particularly zoogeo-

graphers.-"6?.

SUBARCTIC ENTOMOLOGY, PARTICULARLY OF SOUTH GEORGIA AND HEART
ISLAND, J. Linsley Gressitt (ed.). Pacific Insects Monograph 23, Bernice P. Bishop

Museum, P. O. Box 6037, Honolulu, HI 96818, 1970. 374 p. Cloth, $ 9.50; paper,

$ 8.50.

This volume is primarily the reports of studies of collections resulting from the U. S.

Antarctic Research Program's 1962-1964 Bird Island (South Georgia) expedition, and

the South Indian Ocean Expedition to Heart Island (1964-1965). Included are papers on

Araneae, Acarina, Collembola, Mallophaga, Anoplura, Thysanoptera, Lepidoptera,

Coleoptera, Diptera, Siphonaptera, Hymenoptera. Dr. Gressitt concludes this monograph
with an excellent article on subarctic entomology and biogeography.-c?.

WVWWWWXA
17. Identification Aids

Acarina

THE SPIDER-MITE COMPLEX (ACARINA: TETRANYCHOIDEA) IN MISSOURI,

by Siegfried E. Thewke and Wilbur R. Enns. University of Missouri Museum Contri-

butions, Monograph No. I.Columbia, MO 65201, 1970. 106 p. Paper, $ 2.00.

The major function of this work is to provide a guide to the known species of

Tetranychidea ("spider mites") and Tenuipalpidae ("false spider mites") in Missouri.

Linotetranidae and Tuckerellidae are not presently known to occur in Missouri, but

are treated on a hypothetical basis in the event that they may become introduced. In-

cluded are keys, descriptions, host plant associations, and diagnostic illustrations of 35

species of spider mites and 10 false spider mites. -Ed.



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans- A Revision of the Mexican and Central American Spider Wasps

of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A. Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox- A. Monograph of the Ithomiidae (Lepidoptera) Part III. The

tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-lhe Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-T\\e Schizopteridae (Hemiptera: Heteroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. James R. Zimmerman- A. taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 110 pages, 10 plates, 26 maps. . . .$2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.



The Entomologist's Market Place
Advertisements of goods or services for sale are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column, and,
when necessary, the older ones at the top are discontinued.

For sale: Goliath beetles, Megasomas spp., Scarabaeidae, Cerambycidae, Lucanidae.

Send for list. R. L. Dunn, Box 468, Sedona, AR 86336.

For sale: Papers and reprints on entomology and arthropods (no Lepidoptera). List

sent in return for stamped self-addressed envelope. Rossell Rahn, Sawyer, MI 49125.

Subarctic entomology, particularly of South Georgia and Heard Island, with bio-

geographical summary. Ed. by J. L. Gressitt. Pacific Insects Monograph 23, 1970, 383 p.,

illus., inch color pi. $ 9.50 hard binding; $ 8.50 wr., Bishop Museum Press, Box 6037,

Honolulu, HI 96818.

Wanted to buy: Living cocoons of//, cecropia, P. cynthia, A. polyphemus, H. Colum-

bia, and other species. Richard K. Zajdel, 1709 Jamestown Place, Churchill, PA 15235.

Wanted: Cleridae preserved in fluid (Formalin, Bouin's, etc.) for internal anatomy
studies. Will trade, buy or any other arrangement. Especially interested in foreign

material. G. Ekis, Entomology Department, Rutgers University, New Brunswick, NJ

08903.

Wanted: Adult Cuterebridae (Diptera) for revision in progress. Prompt return or

report. Curtis W. Sabrosky, Systematic Entomology Laboratory, USDA, c/o U. S.

National Museum, Washington, DC 20560.

For sale: Coleoptera and Lepidoptera of the World. List available for 40 cents in

international stamps. Write: Monsieur Richard Doisy, 9, rue des Bons Enfants, 89-Aux-

erre, France.

"Beetles of the United States" is being reprinted and is available from: American

Entomological Institute, 5950 Warren Road, Ann Arbor, MI 48105.

"The beetles of eastern United States and adjacent Canada" by J. Chester Bradley

and Ross H. Arnett, Jr. is nearing completion. Please send records, reprints, and notes

to: R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303, for inclusion in this

guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.

Wanted: One copy of "The Naturalists' Directory (International)," 40th ed. published

by P. C. L. Publications. C. P. Chappell, 29 Horsham Rd., Hatboro, PA 19040.

Cerambycid-beetles of Laos (Longicornes du Laos). By Gressitt, Rondon, and Breun-

ing. Pacific Insects Monograph 24, 1970, 651 p, 102 pi. (2 color), maps. Over 1,000

species illustrated. Summary ch.: Biogeography of Laos. $ 17.50 hard cover; $ 16.00

wr., Bishop Museum Press, Box 6037, Honolulu, HI 96818.

Advances in Antarctic and far southern entomology. Gressitt and Strandtman, Eds.

16 authors. Pacific Insects Monograph 25, 1971, 226 p, illustr. $ 7.50 hard cover; $ 6.50

wr. Bishop Museum Press, P. O. Box 6037, Honolulu, HI 96818.
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A NEW SPECIES OF LIMNIA ROBINEAU-DESVOIDY FROM
WESTERN NORTH AMERICA
(DIPTERA: SCIOMYZIDAE) 1

T. W. Fisher and R. E. Orth?

INTRODUCTION. An undescribed species of Limnia was first en-

countered from the Santa Catalina Mts. in Arizona, during a survey

associated with California Agricultural Experiment Station Project

No. 2037, Biological Control of Non-Marine Mollusks. The unique-

ness of the new species was confirmed by L. V. Knutson and G. C.

Steyskal, Systematic Entomology Laboratory, U.S.D.A. A compre-
hensive revision of the genus is needed, but probably will not be

forthcoming for some time. Accordingly, the following single descrip-

tion, along with illustrations of an occasionally sympatric species, L.

ottawensis Melander (Melander 1920, 324; Steyskal 1964, 196), is

offered as an interim contribution toward a better understanding of

the systematic^ of the genus.

The following description is based on 17 F and 16 M which we
have acquired from our own collecting efforts and from institutional

collections.

Limnia lemmoni Fisher and Orth, new species

HEAD. Frons yellow, length and width nearly equal; midfrontal stripe ( i.e.,

brown coloration of frons ) 1/5 to 1/3 width of frons, usually widest in females; no

shiny flat area in anterior corners3
;
2 fronto-orbital bristles, anterior socket sur-

'Accepted for publication: May 11, 1971 [3.0110].

Specialist and Staff Research Associate, respectively, Department of Ento-

mology, Division of Biological Control, University of California, Riverside, CA
92502.

3
According to G. C. Steyskal, J. R. Malloch first recognized the usefulness of

this character for separating species of Limnia; Steyskal, in turn, pointed out tin-

character to us.
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170 Ent. News, Vol. 82, July 1971

rounded by velvety black coloration; ocellars and post-ocellars prominent and of

nearly equal length, longer than fronto-orbitals; velvety black patch in anterior

corners of frons. Single velvety black patch on occiput immediately posterad of

postocellars. Face and gulae whitish; medifacies bare; parafacies with fine black

hairs; oral margin of medifacies sometimes with brown discoloration; in lateral

profile elevated from lower gular margin; face moderately scooped out. Palpi

yellow. Eye large, oval, longer than high, not banded ( see Discussion ) . An-

tenna: arista with white hairs of moderate length and density, basal segments

pale yellow and hirsute; third antennal segment yellowish, usually tinged with

black anteriorly, hirsute; second antennal segment approximately same length as

third, slightly longer than high from lateral aspect, yellow-ochraceus, usually with

darker (brownish) area on dorsal third, usually with 2 strong bristles dorsally and

distally, the anterior bristle usually longer and heavier.

THORAX. Notum with two narrow brown vittae centrally and single broader

discontinuous brown vittae laterad, all separated by dull pruinose vittae; promi-
nent prescutellar and scutellar bristles approximate size of postocellars. Pleura

FIGURE 1. Limnia lemmoni Fisher and Ortli, n. sp. Dextral appendages re-

moved. Paratype, male. Arizona, Coconino Co., Oak Creek Canyon, 28 June
1966 (W. L. Westcott, U. I.).



Ent. News, Vol. 82, July 1971 171

vp

0.4mm

FIGURES 2-5. Limnia lemmoni Fisher and Orth, n. sp. Paratype, male. Ari-

zona, Catalina Mts., Hitchcock Hwy., mi. 27, 12 August 1958 (M. S. Adachi,

U. A.). FIG. 2. Postabdomen, sinistral view, inverted; aed. aedeagus; ps, pro-

tandrial sternum; s, surstylus; vp, ventral process of hypandrium; V, 5th sternum.

FIG. 3. Terminalia, posterior view. FIG. 4. Protandrial sternum. FIG. 5.

Sterna IV and V.
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pruinose; pro- and mesopleura brown in upper 1/4 to 1/3; vallar bristles 1 to 5

per side, may be totally lacking on either side. Prosternum with 1 to 8 fine

bristles on each side. Legs yellow to brownish; tibiae and tarsi usually darker

than femur; coxae pollenose; tarsal segments 3, 4, and 5 may be dark brown;

ventral surface of male hind femur with double row of stout spines which receive

the tibia when folded; this arrangement lacking in female, all spines weak. Wings:

length, females 5.0 mm. to 6.0 mm., males 4.7 mm. to 5.2 mm.; costal border dark

brown to 4th vein, fading beyond; 3 to 5 clear areas in marginal cell beyond end

of 1st vein not touching costal margin; in dark specimens clear areas in marginal

cell may be virtually lacking; posterior crossvein curved outwardly, usually sinu-

ate; halter pale yellow, tipped with brown.

ABDOMEN AND POSTABDOMEN. Brownish with irregularly defined darker

brown vittae, one dorsally and two laterally. Postabdomen as figures 2, 3.

DISTRIBUTION. ARIZONA. 1 F, 3 M, Pima Co., Catalina Mts.,

Hitchcock Hwy. mi. 27, 12 August 1958
(
M. S. Adachi, U. A.

) ; 1 F,

15 July 1938 (Bryant). Cochise Co., 5 mi. west of Portal, Southwest

Research Station, 5400 feet; 1 F, 17 September 1969 (Fisher and

Orth); 1 M, 10 September 1966 (P. H. Arnaud, Jr., C.A.S.); 1 F, 1 M,

28/29 July 1968 (J. B. Heppner, C.A.S.). Pima Co., Mt. Lemmon;
3 F, 2 M, Marshall Gulch, 7400 feet; 1 F, Rose Lake, 7000 feet; 5 F,

1 M, Summerhavcn, 7750 feet; 20 July 1970 (Fisher and Orth). Coco-

nino Co., Oak Creek Canyon; 2 F, 6 M, 28 June 1966 (R. L. Westcott,

U. I.); 1 F, 15 August 1958 (P. Rude, U.C.B.). NEVADA. 1 M,
Elko Co., Ruby Mts., Lamoille, 5500 feet; 17 July 1961 (J. F. Law-

rence, U.C.B.). NEW MEXICO. 1 M, 1 F, Taos Co., Arroyo Hondo,

Hwy. 3, 7100 feet, 8 August 1970 (R. E. Orth) AS-902. UTAH.
1 M, San Juan Co., Blue Mt., 7000+ feet, 9 July 1963 (G. F. Knowl-

ton, U.C.B.).

All of the foregoing material constitutes the type series, and each

specimen (
with the exception of the holo- and allotype )

is designated

a paratype or paratopotype.

TYPE LOCALITY. Holotype, male, wing 4.8 mm.; U. S. A., ARI-

ZONA, Pima Co., Mt. Lemmon, Marshall Gulch, 7400 feet, 20 July

1970 (T. W. Fisher and R. E. Orth) AS-867 4
. Allotype, wing 5.1 mm.;

U. S. A., ARIZONA, Pima Co., Mt. Lemmon, Summerhaven, 7750

feet, 20 July 1970 (T. W. Fisher and R. E. Orth) AS-868).

DEPOSITION OF MATERIAL. Holotype and allotype, California Acad-

emy of Sciences, San Francisco, Type No. 11369, plus 1 M, 1 F para-

type, c/o P. H. Arnaud, Jr. Paratopotypes, 1 F and 1 M to USNM,
4Field notes accession number.



Ent. News, Vol. 82, July 1971 173

aed

6

0.4mm

FIGURES 6-8. Limnia ottawensis Melander. U.S.A., Arizona, Cochise Co.,

Southwest Research Station, 8 km. west of Portal, elevation 1645 m, 11 Septem-
ber 1966 (Paul H. Arnaud, Jr., C.A.S.). Fro. 6. Postabdomen, sinistral view,

inverted; aed, aedeagus; s, surstylus; vp, ventral process of hypandrium; V, 5th

sternum. FIG. 7. Protandrial sternum. FIG. 8. Sterna IV and V.
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plus 2 F and 2 M paratypes, c/o L. V. Knutson. Paratypes. 2 F
and 2 M to University of Arizona, Tucson, c/o F. G. Werner. 2 F
and 2 M to University of Idaho, c/o W. F. Barr. Reminder of para-

types to collection of University of California, Riverside.

PATRONYM. This new species is named for J. G. Lemmon ( 1832-

1908) a noted pioneer botanist of California and southwestern United

States and also for whom Mt. Lemmon, the type locality in the Santa

Catalina Mts. northeast of Tucson, was named.

HABITAT. Locality records indicate that L. lemmoni occurs only

above 5000 feet elevation. The specimens we collected were in a

riparian mesophytic habitat, on sedges or grasses or other green vege-
tation somewhat removed from free running water and in moderate

shade from evergreen or deciduous trees. At the Southwest Research

Station L. lemmoni occurred with L. ottawensis Melander. We have

collected L. ottawensis in large numbers in open unshaded habitats

as in recently mowed green stubble at the edge of a permanent pas-

ture.

DISCUSSION. Attention is called to the striking similarity of the

male terminalia of L. lemmoni and Tn/petoptera canadensis (Mac-

quart). The two genera are readily separated by antennal differences

and other external characters, and Trypetoptera has a more northern

distribution than is known for L. lemmoni. Yet on the basis of ter-

minalia alone one is hard put to distinguish the two species.

Horizontal bands on the eyes were not apparent in the dried

specimens we studied. However, during the relaxing procedures (
ex-

posure to warm moist air for 60 minutes) necessary to position the

appendages on the specimen photographed in Figure 1, distinct bands

appeared on the eyes and persisted until the specimen again dried

about an hour later.
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2.0110 A new species of Limnia Robineau-Desvoidy from Western North

America (Diptera: Sciomyzidae).

ABSTRACT. Limnia lemmoni Fisher and Orth, new species, occurs above 5000

feet elevation in the mountains of Arizona, Nevada, New Mexico and Utah, and

seems to prefer a sparsely shaded riparian mesophytic habitat where it occasion-

ally is sympatric with L. ottaivensis Melander. The latter species, however, is

often encountered in unshaded situations. Male terminalia of both species are

figured, and attention is called to the curiously striking similarity of the termi-

nalia of L. lemmoni and Trypetoptera canadensis (Macquart). The holotype and

allotype of L. lemmoni are deposited at California Academy of Sciences, San

Francisco. T. W. FISHER and R. E. ORTH, Department of Entomology, Univer-

sity of California, Riverside, CA 92502.

Descriptors: Diptera; Sciomyzidae; Limnia lemmoni, new species from Ari-

zona; Trypetoptera canadensis, terminalia.



THE SPRUCE APHID, ELA TOBIUM ABIETINUM, OBSERVED
IN EASTERN UNITED STATES 1

Gerhard F. Fedde 2

The spruce aphid, Elatobium abietinum (Walker), feeds on the needles

of spruce (Picea spp.) in many parts of the world. In North America, its

distribution essentially conforms to the natural range of Sitka spruce (Picea

sitchensis (Bong.) Carr.) along the coastal margins of Washington, Oregon,

and British Columbia. However, collections from nursery stock and orna-

mentals have been made as far south as Ventura County in California. In

spite of the apparently suitable host types that stretch across the continent,

the only authenticated finding of E. abietinum east of the Rocky Mountains

is a single collection recorded from white spruce {Picea glauca (Moench)

Voss) in Quebec.

The first specimens of this aphid to be collected in the eastern United

States were taken from two 20-foot ornamental white spruce trees at the

Bent Creek Experimental Forest near Asheville, North Carolina, on December

7, 1967. These consisted entirely of female apterae and were subsequently

identified by Miss Louise Russell (Insect Identification and Parasite Branch,

ARS, United States Department of Agriculture, Beltsville, Maryland) as E.

abietinum (U. S. Hopkins No. 47436). Moderate populations of reproducing

adults were observed on needles of the preceeding year's growth until the on-

set of colder weather in early January.

The main significance of this collection is that for the first time it provides

some tangible evidence that inland barriers to the extension of this aphid's

range probably are more apparent than real. Recent evidence based on bio-

systematic comparisons of specimens on a worldwide basis by Kloft, Kunkel,

and Ehrhardt (Z. Angew. Ent. 55:160-185, 1971) suggests E. abietinum is of

Palearctic origin. As a possible exotic invader of this continent, the establish-

ment of accurate distributional patterns may be of value in assessing damage
trends for this insect in the future.

Descriptors: Homoptera; Aphididae; spruce aphid; Elatobium abietinum,

distribution in the United States.

'Accepted for publication: May 26, 1971 [3.0114]
2 Southeastern Forest Experiment Station, USDA Forest Service, Forestry Sciences

Laboratory, Athens, GA 30601
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THE GENUS APHIDOLETES KIEFFER (DIPTERA:
CECIDOMYIIDAE) IN NORTH AMERICA 1

Raymond J. Gagne2

USDA 1

Larvae of Aphidoletes species prey upon aphidoids and are thus

of beneficial economic importance. European workers, interested in

the biology of this group are concerned about the taxonomic status of

the Nearctic species. After a study of the 13 species of Aphidoletes

described from North America, I find that only 3 valid species occur

here: A. aphidimyza (Rondani), A. thompsoni Mohn, and A. urticariae

(Kieffer). All 3 occur in the Palearctic region and aphidimyza occurs

also in Hawaii and South America. "Cecidomyia" cucumeris Lintner

( 1888 )
is here considered a nomen dubium though it could be referred

to the Aphididae (Homoptera). It was originally described solely

on the basis of a melon shoot deformity in which the smaller leaves

had been transformed into irregular, subovate, downy galls. The

damage was possibly due to Aphis gossypii Glover and is similar to

that ascribed to this species in Metcalf, Flint, and Metcalf (1962).

The adult cecidomyiids Lintner reared from and thought were respon-

sible for the damage are in the U. S. National Museum and belong to

A. aphidimyza. The galls on which the name cucumeris was based

are presumably lost; the type locality is Lowell, Mass. I wish to thank

John Wilcox of the New York State Museum in Albany for the loan of

the Felt Collection.

Accepted for publication: May 28, 1971 [3.0115].

-Systematic Entomology Laboratory, Agriculture Research Service, USDA,
c/o U. S. National Museum, Washington, DC 20560.

Ent. News, 82: 177-181 177
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Key to adult males of Nearctic Aphidoletes
1. All claws toothed; antennal flagellomeres each with a very elongated loop

on the basal circumfilum only A. thompsoni
Hind claws simple; antennal flagellomeres each with a very elongated loop

on the basal and distal circumfila 2
2. Male sternum X not recurved and not papillose; aedeagus widest at about

midlength A. aphidimyza
Male sternum X recurved, caudalmost surface (actually mesoventra! area)

with several papillae; aedeagus widest at about one-third the distance

from apex A. urticariae

Aphidoletes aphidimyza (Rondani)

aphidimyza Rondani 1847: 443 (Cecidomya [sic]). Types not

seen.

cucumeris Lintner 1897: 165, pi. 2, figs. 1-7 (Diplosis; misidentifi-

cation
)

.

rosivora Coquillett 1900: 46 (Diplosis). New synonymy. Lecto-

type here designated, male, Washington, D. C., reared IX-15-1891

from larvae under sepals of rose, A. B. Cordley, deposited in U.S.N.M.

Paralectotype, 9
,
same data as lectotype.

liamamelidis Felt 1907: 29 (Bremia). NEW SYNONYMY. Holo-

type, male, in Felt Collection.

basalts Felt 1908: 397. NEW SYNONYMY. Holotype, male, in

Felt Collection.

boreal is Felt 1908: 397. NEW SYNONYMY. Lectotype here des-

ignated, male. Albany, N. Y., reared VIII-7-1907 from leaves of

tulip tree, al!60, deposited in Felt Collection. Paralectotype, female,

same data as lectotype.

flavida Felt 1908: 397. NEW SYNONYMY. Holotype, male, in

Felt Collection.

fulva Felt 1908: 397. NEW SYNONYMY. Holotype, male, in

Felt Collection.

marginata Felt 1908: 397. NEW SYNONYMY. Holotype, male,

in Fc'lt Collection.

marina Felt 1908: 397. NEW SYNONYMY. Holotype, male, in

Felt Collection.

meridionaUs Felt 1908: 397. NEW SYNONYMY. Holotype, male,

in U.S.N.M.

doutti Pritchard 1961: 100 (Phaenobremia). NEW SYNONYMY.

Holotype, male, and paratypes in U.S.N.M.

This species is the commonest Aphidoletes in North America and
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occurs at least from Nova Scotia to Washington, south to Virginia and

California. It has been recorded throughout Europe and from Egypt,

Japan, and Hawaii. In addition I recently saw specimens from La

Cruz, Chile, that were associated with the aphid, Capitophorus ele-

agni Del Guercio. A. aphidimyza has been recorded as a predator of

a great number of aphid species (Nijveldt 1969). Felt described it

under 8 different names (Felt 1907, 1908). Differences among his

species of Aphidoletes were based almost entirely on the length of leg

segments relative to one another, but these were not measured exactly.

When the legs are measured under a microscope with an ocular micro-

meter, those differences either do not obtain or are due to normal vari-

ation. At any rate, the male genitalia are identical to one another

and to those of European specimens of aphidimyza that I have seen.

A diagnosis and illustrations of this species are given in Harris
(
1966

)
.

Adults are distinguished from tlwmpsoni by the simple hind claws and

from urticariae by the unrecurved, apapillose sternum X of the male

genitalia. There are no apparent differences between females of

aphidimyza and urticariae.

Aphidoletes thompsoni Mohn

thompsoni Mohn 1954: 462, figs. 1-7A.

A. thompsoni is a predator of Adclges piceae (Ratz. ) and A.

niisslini (C.B.) (Homoptera: Adelgidae). Known originally from

central Europe, it was introduced in recent years to eastern and west-

ern Canada, northeastern United States, North Carolina, and the Pa-

cific Northwest for the control of A. piceae. It has definitely become

established in the Pacific Northwest (Mitchell & Wright 1967). A.

thompsoni is closely related to the European Aphidoletes abictis

(Kieffer), a predator of Adelgcs alrietis (Ratz.), but can be separated

by larval characters (Mohn 1954). Adults of A. thompsoni can be

separated from the other 2 Nearctic species by the toothed hind claws

and, in the male, by the presence of irregular loops on the basal cir-

cumfilum only. The male genitalia resemble those of A. abictis illus-

trated in Harris (1966).

Aphidoletes urticariae (Kieffer)

urticariae Kieffer 1895: 9 (Bremia). Types not seen; presumably

lost.
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recurvata Felt 1908: 397. NEW SYNONYMY. Holotype, male, in

Felt Collection.

A. urticariae, though quite common in Europe and with a very
wide host range (Nijveldt 1969), is known in the Nearctic area only
from the holotype of recurvata and a series of 4 males caught at Keene

Valley, N. Y. As with A. aphidimyza, the hind claw is simple but, un-

like that species, the male sternum X is recurved and its caudalmost

surface (actually the mesoventral area) is papillose. A diagnosis and

an illustration of the male genitalia are given in Harris
(
1966

)
. As

with most Kieffer types, those of urticariae are presumed lost. The

identity of this species in Harris (1966), Nijveldt (1969), and this

paper, follows the use of Nijveldt (1952), who so identified specimens
found in association with the type host, Aphis urtica Gmelin on Urtica

dioica L. Two considerations, however, cast doubt on that identifica-

tion. One is that the sympatric aphidimyza also occurs in nature on

that host aphid and plant. The second consideration is that there are

in the Felt Collection 4 male specimens of aphidimyza labelled,

"Aphidoletes urticariae, from J. J. Kieffer." Those specimens are not

necessarily from the original type series and could have been a sub-

sequent misidentification by Kieffer; but because Kieffer never de-

scribed more than the male antenna of urticariae, which is similar to

aphidimyza, we cannot be certain which species he described. Inas-

much as a great amount of biological work has been done since Nij-

veldt (1952) on urticariae Kieffer of Nijveldt and authors, there would

be a definite advantage to fixing the recent use of urticariae by the

designation of a neotype.
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2.0115. The genus Aphidoletes Kieffer (Diptera: Cecidomyiidae in North

America.

ABSTRACT. New specific synonymy is established for North American Aphido-

letes (Diptera: Cecidomyiidae), and notes on distribution and taxonomic separa-

tion are given for each of the 3 valid Nearctic species: A. aphidimyza (Rondani),

A. thompsoni Mo'hn, and A. urticariae (Kieffer). New synonyms of aphidimi/za

are: Diplosis rosivora Coquillett, Bremia hamamelidis Felt, Aphidoletes basalis

Felt, Aphidoletes borealis Felt, Aphidoletes flavida Felt, Aphidoletes fulva Felt,

Aphidoletes marginata Felt, Aphidoletes marina Felt, Aphidoletes meridionals

Felt, and Phaenobremia doutti Pritchard; a new synonym of urticariae is Aphi-

doletes recurvata Felt. Cecidomijia cucnmeris (Lintner) is here considered a

nomen dubium. RAYMOND J. GAGNE, c/o U. S. National Museum, Washington,

DC 20560.

Descriptors: Diptera; Cecidomyiidae; Aphidoletes, North America; key to

species; new synonymy.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road, Baltimore, MD 21 207.
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118 p. Cloth, $7.00.

9. Ecology
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78 p. Cloth, $10.50.

Free, J. B. 1970. Insect pollination of crops. New York: Academic Press, xi + 544 p.

Cloth, $21.00.

13. Pest Management

Burges, H. D. and N. W. Hussey. 1971. Microbial control of insects and mites. New York:

Academic Press, xxii + 861 p. Cloth, $27.60.

Harris, T. W. 1970 (reprint). A report on the insects of Massachusetts injurious to vegeta-

tion (1941). New York: Arno Press, 459 p. Cloth, $16.00.
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4. Natural History

THE WORLD OF AN INSECT, by Remy Chauvin. New York: McGraw-Hill. 256 p.

1970. Cloth, $4.95.

This is a fascinating book filled with facts yet enjoyably readable. The author dis-

cusses the microclimate of an insect, counting populations in the laboratory and in the

field, the fauna of the soil and the pros and cons of the current techniques to control

insects. The author uses an ecological approach to the problems of insect populations

(Reviews continued on p. 194.)



OBSERVATIONS ON MUSHROOM-INFESTING PYEMOTID
MITES IN THE UNITED STATES 1

M. C. Wicht, Jr. and Robert Snetsinger
2

Pigmy or red pepper mites are a pest commonly associated with

commercial mushroom production. These acarines belong to the

family Pyemotidae and arc found on the caps of mushrooms (Fig. 1)

and on the casing soil on mushroom beds. These mites occur at times

as contaminants in canned mushrooms and in mushroom soups. Mush-

room pickers report that pigmy mites cause allergic reactions.

Davis (1934) reported that Pigmeophorus americanus Banks 1904

attacked mushroom spawn. Thomas (1939) reported an abundance

of P. americanus in mushroom houses in the vicinity of Kennett Square,

Pennsylvania during the 1936-37 season. He stated that this species

of mite did not seem to injure the mushrooms, but fed on mycelium
beneath the casing layer. Thomas (1956) further observed that P.

americanus frequently cluster on lumps of casing soil and on mush-

room caps in enormous numbers. Thomas reported that this species

of mite feeds mostly on Chaetomium, PenciHium and other molds, but

does very little feeding on mushroom mycelium. Gurney and Hussey

(1967) reported that despite the widely held belief among mushroom

growers that pigmy mites feed on olive-green molds belonging to the

genus Chaetomium and mushroom mycelium, that the mites will soon

Authorized for publication as paper no. 3430 in the Journal Series of The

Pennsylvania Agricultural Experiment Station. Accepted for publication: May
29, 1971 [3.0116].

2 Assistant Professor of Biology Department of Biology, Emory and Henry

College, Emory, Virginia 24327 and Associate Professor of Entomology. Depart-

ment of Entomology, The Pennsylvania State University, University Park, Penn-

sylvania 16802, respectively.
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FIGURE 1. Pigmy or red pepper mites on the caps of commercial mushrooms.

die out without reproducing on pure cultures of Chactomium or

Agaricus. Gurney and Hussey found that Pygmephorus mesembrinae

Canestrini 1881 and P. sellnicki Krczal 1958 thrive on cultures of a

mold belonging to the genus Trichoderma. These authors also re-

ported that colonies of P. sellnicki fed on species of Manilla and Hum-
cola.

TAXONOMY OF AMERICA SPECIES

In addition to Pigmeophorus americanus = Pygmephorus mesem-

brinae, first reported from mushroom houses in the United States by
Davis (

1934
)
four other species belonging to this family of mites have

been reported from commercial mushroom houses in the U.S.A. Ewing
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( 1917) described Pigmeophorus quadratus on mushrooms from Illinois.

Ewing stated that P. quadratus differs from P. americanus in having

shorter legs and only two pairs of quite long bristles on the posterior

margin of the abdomen. The authors of this paper have studied

Ewing's type material and other materials labeled, "P. quadratus" in

the United States National Museum collections. The type is in ex-

tremely poor condition and the original description is sketchy; never-

theless, there is a good reason to suspect that P. quadratus and Pyg-

mephorus sellnicki Krczal are the same. Based on a recommendation

from the International Commission on Zoological Nomenclature, Wicht

(1970) synonymized P. sellnicki under P. quadratus. He also de-

scribed P. kneeboni Wicht from a mushroom farm at Temple, Penn-

sylvania.

In 1962 the authors collected Dolichocybe keiferi Krantz infesting

mushrooms grown in a commercial mushroom cave at Valmeyer, Illi-

nois. Also, a collection of mites from a mushroom farm at Leeds,

Missouri, in 1934 contained Pygmephorus tarsalis Hirst. However, P.

mesembrinae and P. quadratus are by far the most common

mushroom-infesting pyemotid mites in the United States. The au-

thors have determined specimens of P. mesembrinae from Pennsyl-

vania, California, Missouri, Illinois, and Delaware and P. quadratus

from Pennsylvania, California, Missouri, Indiana, Michigan, and Colo-

rado. Both species appear to be equally common.

METHODS

Maintenance of Stock Cultures: Stock cultures of mites were reared

in the following manner: Rye grain (125 ml) was placed in a 500 ml

Erlenmeyer flask and covered with tap water. Each flask was

stoppered with a cotton plug and placed in an autoclave at 110C for

30 minutes. After the grain had cooled to room temperature, it was

inoculated with the mold, Trichoderm lignorum (Tode) Harz. The

cultures in each flask were incubated at 20 C for one week. After

the incubation period was completed, colonies of pyemotid mites from

commercial mushroom farms were used to inoculate the mold cultures.

Stock cultures were kept in at 20 C in 24 hours of darkness.

Life cycle methods: Ten ml of standard maltagar medium was

poured into petri dishes, 50 mm in diameter. After the medium
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cooled, it was inoculated with T. lignomm mold. These cultures were

then incubated at 20C and in darkness for about four days. Indi-

vidual gravid female P. mesembrinae were introduced into the culture

dishes, fifty sets of such dishes were further incubated at 15, 20, and

25 C in total darkness. Observations were made to determine the

length of time for the first next generation gravid female to appear.

Also, two sets of 50 cultures each were incubated at 20 C in darkness

to determine the number of eggs produced per female. With one set,

the larvae which had hatched from fertilized females were reared

without fertilization. With the second set, fertilized females were cul-

tured. Observations were made under a microscope and only during

this time were the mites exposed to light. However, even though con-

siderable precautions were used, contamination of some cultures with

undesired bacteria or molds did occur. Data on contaminated cul-

tures were kept separate from data on non-contaminated cultures.

Host performance: In order to determine the preference and rate

of development of P. mesembrinae on three hosts, cultures of Tricho-

derma lignorum, Chaetomium sp. and Agaricus bisporus (The Penn-

sylvania State University strain 318) were the first grown on a malta-

gar medium in 50 mm petri dishes. When the cultures were estab-

lished
(
at about four days ) , one dish of each of the three cultures was

placed in a 135 mm petri dish as in Figure 2. Approximately 100 in-

dividuals of P. mesembrinae were placed at point "D" in the center of

the dish. The cultures were held at 20 C in total darkness and counts

of mites and egg masses were made at intervals. This experiment
was replicated six times.

To further test host preference of P. mesembrinae., egg masses of

this mite were inoculated on cultures of Trichodrema lignorum, Chae-

tomium sp., C. olivaceum Cook and Ellis, Scopulariopsis fimicola

(Cost. Matr.
)

Arn. and Berth., Penicillium chrysogenum. Thorn.,

Pseudomonas tolassi S. G. Paine, Stysansus stemonitis, (Pers.) Corda,

Sporotrichum sp., Sependonium sp., and Agaricus bisporus mycelium
and fruiting-bodies, growing on malt-agar medium. Ten replications

of each of the possible host cultures were observed for three potential

generations of the mite. These cultures were held at 20 C in dark-

ness. The position of each egg mass was marked with a colored pin

to aid in counting. Also the egg masses for each generation were

transferred from the original culture dishes to other dishes with the
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FIGUHE 2. Method of testing population development on three hosts: A

Agaricus bisporus- B Chaetomium sp.; C Trichoderma lignorum; D Mite re-

lease area.

same host species to keep the numbers to be counted per dish at a

reasonable level for accurate observations.

Phoretic behavior: In order to study the phoretic behavior of P.

mesembrinae, erlenmeyer flasks containing cultures of the mite and

20 adult A/iMCfl domestica L. or Phormia regina (Meiger) were left

together for two hours. The mites were chilled in a refrigerator just

long enough to decrease their activity and then transferred to a clean

erlenmeyer flask which was then stoppered with a cotton plug. After

12 hours the flasks were placed in a deep freeze to kill the mites and

flies. The number of mites on different parts of the flies' bodies were

counted.

To establish if specie's of flies can transfer pigmy mites from one

mold culture to another, a colony of P. mesembrinae was established

on a culture of T. lignorum located in a fly cage. A second culture of
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T. lignorum was also placed in the cage. The two cultures were sepa-

rated by a water barrier. Food for the flies was provided near the

mold cultures to encourage their feeding. Another cage was also set

up to serve as a control. Lots of 100 specimens of M. domestica, M.

autumalis De Geer, and P. regina were introduced into these cages

to test phoresy.

RESULTS AND DISCUSSION

Life cycle: The length of the life cycle varied with the tempera-
ture. Cultures of P. mesembrinae were reared on T. lignorum at 15,

20, and 25 C on maltager medium in total darkness. The time for

one generation (egg stage to egg stage) is 7.6, 4.8, and 3.9 days at

15, 20, and 25C respectively. At 20C in total darkness fifty female

P. mesembrinae produced an average clutch of 21 eggs (range 5 to

88). When young female mites were allowed to oviposition without

fertilization, the egg hatched into tiny, eight-legged, nymphal male

mites. When fertilized female mites were similarly cultured, the re-

sulting eggs hatched mostly young six-legged females (ratio of 100

59 to one $
)

.

Thomas (1956) briefly outlined the life cycle of P. amcricamis. It

is uncertain as to which species he studied, P. mesembrinae or P.

quadratus. Gurney and Hussey (1967) reported that the life history

of both of these species appeared to be identical. Gurney and Hussey
also reported that the female mites lay eggs which hatch within one

day into active six-legged female larvae. The female larvae then feed,

after which they enter an immobile resting stage. Molting and an

eight-legged "larval" stage follows. After feeding, these "larvae" enter

another resting stage and emerge as adult females. Most of the

TABLE 1. Populations of Pygmeplwrus mesembrinae on three hosts.

Number of mites at day Number of egg masses

at day
7 9 11 13 15 7 9 11 13 15

Trichodcrma lignorum
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TABLE 2. Number of egg masses of Pygmephorus mesembrinae on various

potential hosts.

Host Masses Introduced

( one mass per petri dish )

Number of Egg Masses

at Generation
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of P. mesembrinae was found attached to a sciarid fly, Lycoriella mail

(Fitch), collected in a mushroom house in Chester County, Pennsyl-

vania. Flies appear to have an important role in the transfer of

mushroom-infesting pyemoted mites.
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2.0116 Observations on mushroom-infesting pyemotid mites in the United

States.

ABSTRACT. Observations on mushroom-infesting pyemotid mites in the United

States. Pygmephorus mesembrinae and P. quadratus feed on molds of the genus

Trichoderma rather than mushroom mycelium or other molds. Mites complete

generations in 7.6, 4.8, and 3.9 days at 15, 20, and 25C, respectively. Female

mites have egg, a six-legged larval, an eight-legged nymphal and adult stages.

Male mites lack the larval stage and develop from unfertilized eggs. Twenty-

one is the average egg clutch per female. Phoretic behavior is exhibited in as-

sociation with several species of flies.- M. C. WIGHT, JR. and ROBERT SNET-

SIGNER, Department of Entomology, The Pennsijlvania State University, Univer-

sity Park, PA 16802.

Descriptors: Acarina; Pyemotidae; Pygmeplionis mesembrinae on mushrooms;

Pygmephorus quadratus on mushrooms; mold genus Trichoderma; phoresy.



HUBBARD'S EULOGY ON HARRY HOPKINS 1

Franciscus G. A. M. Smit2

Dr. C. A. Hubbard is one of the kindest men I know. It is typical

of him that he had an urge to write about a colleague to whom he

and many other entomologists owe a great deal and whose intense ac-

tivities and productivity suddenly came to a full stop through ill-

health several years ago.

As Harry Hopkins and I shared the Flea Room at Tring for nearly

19 years, I got to know him to some extent. Consequently, when I

learned that Hubbard intended to write a paper on Hopkins, I asked

him for the favour of letting me peruse his manuscript before he were

to send it in for publication. I never saw the manuscript. His publi-

cation (1971, Ent. News 81:279-288) now contains mistakes and mis-

statements which could have been avoided. In a way, details are of

relative importance or unimportance, but as Hubbard's paper concerns

a man of some stature I feel obliged to make a few stray corrections

and observations (more could be made, but those are for others to

comment upon )
:

Harry Hopkins was not really 'cantankerous'. "A typical English-

man" of the old empire-building category, sure. A man who changed
his recreational interests from big-game hunting in Africa to the pur-

suit of British Lepidoptera.
- - Born March 22nd (not 25th), 1898. -

His large 1949 paper on the host-associations of the lice of mammals
was not his only publication on Mallophaga; far from it, in all he

wrote about 50 papers on Phthiraptera and most of these deal with

Accepted for publication: May 18, 1971 [3.0111].

2British Museum (Natural History), The Zoological Museum, Tring, Herts.,

United Kingdom.

En*. News, 82: 191-193 191
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Mallophaga. Apart from his work on fleas, Hopkins was equally

well known for his studies on Mallophaga and African mosquitoes. He
also acquired a sound knowledge of the mammals of east Africa.

Harry reckons that he contracted viral pneumonia during a day coach

trip in and around Basel, Switzerland, which was part of a holiday

trip cruising the river Rhine up- and downstream. His house used

to be on the south-west edge of Tring. As a good Englishman, Harry
was quite a keen gardener and it gave him much pleasure at the time

to receive a fine selection of bulbs of wild Western U.S.A. plants which

Hubbard, in order to avoid awkward customs' regulations, had sent

as 'museum specimens' he had stuffed bird skins witli the bulbs!

Since early 1970 Hopkins has been in the St. Paul's hospital at Hemel

Hempstead in Hertfordshire (not in Aylesbury). A kind of host-

flea index is found in the 1949 "Report on rats, fleas and plague in

Uganda", not in a 1947 paper. The following anecdote relating to

the 1949 paper appeared in The Uganda Herald in January 1952: "In

the excellent new stationery store [of the Government Press at En-

tebbe], built last year, are shelved millions of forms and many Gov-

ernment reports, stacked on rat-proof steel shelving. Despite this,

there was clear proof that a hungry rat had made a meal of some of

H. M. Stationery. The main damage was done to a bundle of pamph-
lets by Mr. G. H. E. Hopkins, entitled "Rats, Fleas and Plague in

Uganda". The article on "The type-localities of some African mam-

mals", 1946, is by R. E. Moreau, G. H. E. Hopkins & R. W. Hayman.
As far as I know, Harry was never "accused of being a taxonomist";

however, Hubbard is quite right in implying that Hopkins was no tax-

onomist pur sang (for one thing, his inability to draw a line was a

great hindrance). He was very adept in zoological nomenclature.

Hopkins described five new species of fleas (not just one), namely:

XenopsyUa philoxera H., 1949, Plocopsijlla ulijsses II., 1951 [I do not

think he ever read Joyce], Peromyscopst/Ua draco H., 1951 [the type-

locality being Paradise], Cratynius crypticns II. & Traub, 1955, Dc-

meiUonia miriumae H. & De Meillon, 1964. While the from a medi-

cal viewpoint important genus Xenopsylla, with 76 forms at present,

is indeed not an easy one taxonomically, no specialist actually avoids

its representatives. One does not separate likable from non-likable

species. The N. C. Rothschild collection of fleas was already in

Tring in 1900 (it did not come here "after Rothschild's death in

1923"). Reliable biographical notes on the late Dr. Karl Jordan are
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published in Trans. R. ent. Soc. Lond. 107:1-9 (1955) and Biogr.

Mem. Fellows R. Soc. 6: 107-133 (1960). It is unfortunate that

Hopkins has not been able to complete the vast Flea Catalogue pro-

ject. I feel that if only he had had, and would have used, the services

of a typist he would undoubtedly have finished the entire Catalogue.

But as it was, Harry spent most of his valuable time typing and re-

typing manuscripts. Any man, writing as easily and as much as Hop-
kins did, should have a secretary. Finally, I had to chuckle when I

read Hubbard's assertion that I am no field worker and would prob-

ably not know how to catch a mouse and remove its fleas. Obviously

he did not know that e.g. I spent the honeymoon purposely in Vlodrop

(meaning Flea Village), The Netherlands, where we did a good deal

of trapping (specimens are in the British Museum collection; no

human fleas among them) and from whence we went up north to

Sellingen because I knew of an hotel there with many nests of the

house-martin reachable from the balcony. Actually, I started collect-

ing shortly after the war and conditions were not easy. Many exten-

sive collecting trips were made per bicycle, not infrequently spending

nights in hay-stacks or lofts. Once, pennyless, I marched and hitch-

hiked to Belgium with a rucksack full of traps and a loaf of bread,

sleeping rough on the ground in woods near the traps, without tent or

even sleeping bag. That was field work allright. True, collecting in

the field nowadays is exceptional for me because of lack of excusable

opportunity. And after all, excellent collections can be made by visit-

ing generous colleagues in other museums and institutes!
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(Entomologist's Library, continued from p. 182.)

and control. He compares methods of sampling and counting insect populations and

discusses the perennial conflict between the field ecologist and the laboratory man. The

illustrations and charts are clear, concise and well done. This book should be in the

library of all entomologists, biologists, and ecologists (particularly "instant-ecologists").

-Ed.

WONDERS OF THE MOSQUITO WORLD, by Phil Ault. New York: Dodd, Mead. 64 p.

1970. Cloth.

The author has written an interesting, elementary book on mosquitoes, including

biology, public health aspects, control, genetics, and a short chapter on rearing. Though
there are minor errors in the text, this book should be useful for elementary school

students. -Ed.

12. Medical Entomology and Parasitology

FLIES AND DISEASE. Volume 1 -ECOLOGY, CLASSIFICATION, AND BIOTIC

ASSOCIATIONS, by Bernard Greenberg. Princeton: Princeton University Press, viii +

856 p. 1971. Cloth, $ 30.00.

Volume 1 of this somewhat massive publication provides basic information on the

ecology, classification, and biotic associations of synanthropic (coexisting with man
over an extended period) flies. The contributors discuss the identification and habits of

approximately 350 species of flies in 28 families. Flies associated with organisms, rang-

ing from viruses through bacteria, fungi, and protozoa to helminths, arthropods, birds,

and mammals are listed. There are 15 color plates, numerous black and white illustrations

and an extensive bibliography.

This reference book should be of interest to medical entomologists, epidemiologists,

microbiologists, parasitologists, and others concerned with public health. -Ed.

A/V\/V\/\/VVVVVV\/\/\/V\/\/\/V/\/\/\/\/V\/VV^

17. Identification Aids

Acarina

REVIEW OF THE MITE FAMILY CHEYLETIDAE, by Francis M. Summers and

Douglas W. Price. Berkeley: University of California Press, 153 p. 1970. Paper,

$5.50.

The authors present a key to genera of the chelytidae and discuss each of the 51

genera. The 59 figures should be of value for identification purposes. This publication

would be of interest to acarologists and those biologists interested in the fauna of leaf

litter, topsoil, granaries, animal feed warehouses, and other habitats where chelytid

mites occur. -AW.

Arachnida

AUSTRALIAN SPIDERS IN COLOR, by Ramon Mascord. Charles E. Tuttle Co., Rut-

land, VT 05701, 1970. 112 p. Cloth, $6.75.

This small (7 x 7") book contains 198 photographs in color of 159 species of
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Australian spiders. In the introduction the author discusses and clearly illustrates the

general external anatomy of the spider. The 2 page glossary covers most of the terms

used in the text. Photographic examples of 24 families of spiders are provided. For each

species illustrated the author discusses its habitat, description of both sexes, eggs, food,

and other bits of information. This book should be of interest to entomologists, arach-

nologists, and naturalists.-#
Coleoptera

CERAMBYCID-BEETLES OF LAOS, by J. L. Gressitt, J. A. Rondon, and S. von Breun-

ing. Entomology Department, Bernice P. Bishop Museum, P. O. Box 6037, Honolulu,

HI 96818, 1970. vi + 651 p. Cloth, $17.50; paper, $16.00.

This Pacific Insects Monograph No. 24 is divided into three parts. The first part

includes the Disteniidae, Prioninae, Philinae, Aseminae, Lepturinae, and Cerambycinae

by Gressitt and Rondon. The second part includes the Lamiines by Rondon and von

Breuning and the last is the Biogeography of Laos by Gressitt. This monograph is superb-

ly done. Most of the species are illustrated by photographs. Dr. Gressitt, who has traveled

in Laos and other parts of Indo China, has written a detailed study on the biogeogra-

phy. The colored plates are beautiful, and it is a shame that they are so small.

The records and data for most of the species other than Lamiinae are presented for

the first time in this volume. Besides the high proportion of new species, a high per-

centage of records of other species are new to Laos. The review of the Lamiinae con-

sists primarily of keys and a revised catalogue. Dr. Gressitt as usual has done a fine job of

editing. This volume will certainly be of interest to Coleopterists as well as those inter-

ested in the insects and biogeography of the Indo China area.-Ed.

CURCULIONIDAE TRIBE OPHRYASTINI OF NORTH AMERICA (COLEOPTERA),

by David G. Kissinger. Taxonomic Publications, South Lancaster, MA 01561, 1970.

v + 238 p. (incl. 128 plates). Paper.

The limits of the tribe Ophryastini are reviewed, the tribe, genera, and the species of

Ophryaster are described. All available ecological information is recorded. A key for the

identification of the species of Ophryaster is presented. All of the species are illustrated

with photographs and drawings. A great amount of statistical measurements and tables

are included along with maps showing the species distribution.

This is a remarkable piece of work representing a great expenditure of time and

thought. The great number of photographs have limited usefulness, however. As yet the

author's system of photography, while representing an advanced stage of the art, are not

as useful for identification as might be expected.

The work will be of value to the specialist on this group of insects. -Ed.

Diptera

AQUATIC DIPTERA. by O. A. Johannscn. Entomological Reprint Specialists. P. O. Box

77971 Dockweiler Station, Los Angeles, CA 90007, 1970 (reprint). 297 p.
+ 72 pi.

Paper, $5.00; cloth available.

The five parts of Aquatic Diptera that were originally published as four memoirs

(164, 177, 205, and 210) of the Cornell University Agricultural Experiment Station have

been reprinted as an unabridged fascimile of the original. This monumental work

describes the eggs, larvae, and pupae of aquatic flies. Ed,

^A/\J^A/VV\AAA/V\/V\A/V^
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'VVVVVVVVVVVVVVVVVVVVVVVVVV^

18. Technique

PRINCIPLES OF SYSTEMATIC ZOOLOGY, by Ernst Mayr. McGraw-Hill Book Co.,

New York, N. Y., 1969. xi + 428 p. Cloth, $12.50.

Some authors when revising their books merely correct typographical errors and add

a few notes on recent advances. Dr. Mayr has written a new book with a new title. The

contents of this new book consist of the science of taxonomy, principles of zoological

classification, methods of zoological classification, and the principles and application of

zoological nomenclature. There is an extensive bibliography and a 17 page glossary.

This book should be in the library of every entomologist and/or biologist interested

in understanding the "why", "how", and "what" he is studying, or as Dr. Mayr so

aptly puts it ". . . the increasing need for the applied aspects of taxonomy, such as the

correct identification and classification of species in agriculture, public health, ecology,

genetics, and behavioral biology."-.#.

'VVVVXA/VVVVVVVVVVVVAA/^^

NOTICE

Data Documents

The cards sent out with the January issue inviting comments on the DATA
DOCUMENTS system are slow to return. At the present time, only 12 have

been received. Only 2 persons have expressed dissatisfaction with the system

and neither cared to say why. Several have expressed their concern over the

program to the officers of the AMERICAN ENTOMOLOGICAL SOCIETY,
which is also an appropriate channel of communication, but none of their

comments have reached me. The readers of ENTOMOLOGICAL NEWS are

advised that systems similar to this one are being considered by many fields

of biology and other sciences. If they wish to take part in the formation of a

satisfactory system, or wish to keep this system out of entomology, now is an

opportune time to do so.-ROSS H. ARNETT, JR.



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans-A Revision of the Mexican and Central American Spider Wasps
of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews- A. Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox A. Monograph of the Ithomiidae (Lepidoptera) Part III. The

tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A. list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phytogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Heteroptera).with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. Jarnes R. Zimmerman-A taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 1 10 pages, 10 plates, 26 maps. . . .$2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.



The Entomologist's Market Place
Advertisements of goods or services for sole are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column, and,
when necessary, the older ones at the top are discontinued

For sale: Goliath beetles, Megasomas spp., Scarabaeidae, Cerambycidae, Lucanidae.

Send for list. R. L. Dunn, Box 468, Sedona, AR 86336.

For sale: Papers and reprints on entomology and arthropods (no Lepidoptera). List

sent in return for stamped self-addressed envelope. Rossell Rahn, Sawyer, MI 49125.

Subarctic entomology, particularly of South Georgia and Heard Island, with bio-

geographical summary. Ed. by J. L. Gressitt. Pacific Insects Monograph 23, 1970, 383 p.,

illus., incl. color pi. $ 9.50 hard binding; $ 8.50 wr., Bishop Museum Press, Box 6037,

Honolulu, HI 96818.

Wanted to buy: Living cocoons of H. cecropia, P. cynthia, A. polyphemus, H. Colum-

bia, and other species. Richard K. Zajdel, 1709 Jamestown Place, Churchill, PA 15235.

Wanted: Cleridae preserved in fluid (Formalin, Bouin's, etc.) for internal anatomy
studies. Will trade, buy or any other arrangement. Especially interested in foreign

material. G. Ekis, Entomology Department, Rutgers University, New Brunswick, NJ

08903.

Wanted: Adult Cuterebridae (Diptera) for revision in progress. Prompt return or

repon. Curtis W. Sabrosky, Systematic Entomology Laboratory, USDA, c/o U. S.

National Museum, Washington, DC 20560.

For sale: Coleoptera and Lepidoptera of the World. List available for 40 cents in

international stamps. Write: Monsieur Richard Doisy, 9, rue des Bons Enfants, 89-Aux-

erre, France.

"Beetles of the United States" is being reprinted and is available from: American

Entomological Institute, 5950 Warren Road, Ann Arbor, MI 48105.

"The beetles of eastern United States and adjacent Canada" by J. Chester Bradley

and Ross H. Arnett, Jr. is nearing completion. Please send records, reprints, and notes

to: R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303, for inclusion in this

guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

.Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.

Wanted: One copy of "The Naturalists' Directory (International),"40th ed. published

by P. C. L. Publications. C. P. Chappell, 29 Horsham Rd., Hatboro, PA 19040.

Cerambycid-beetles of Laos (Longicornes du Laos). By Gressitt, Rondon, and Breun-

ing. Pacific Insects Monograph 24, 1970, 651 p, 102 pi. (2 color), maps. Over 1.000

species illustrated. Summary ch.: Biogeography of Laos. $ 17.50 hard cover; $ 16.00

wr., Bishop Museum Press, Box 6037, Honolulu, HI 96818.

Advances in Antarctic and far southern entomology. Gressitt and Strandtman, Eds.

16 authors. Pacific Insects Monograph 25, 1971, 226 p, illustr. $ 7.50 hard cover; $ 6.50

wr. Bishop Museum Press, P. O. Box 6037, Honolulu, HI 96818.
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THE BIOGEOGRAPHY OF CHILE THROUGH
ENTOMOFAUNAL REGIONS 1

Charles W. O'Brien-

For a variety of reasons Chile is an excellent country for the study

of biogeography. My own interest in the biogeography of Chile de-

veloped as the result of 18 months spent in the country while teach-

ing at the Universidad Catolica in Santiago. During this time I trav-

eled and collected extensively, visiting all of the regions of Chile.

Most of the elements of the fauna and much of the flora are en-

demic. In essence Chile is a continental island, bounded on all sides

by formidable barriers limiting its flora and fauna. In the north is the

huge, barren Atacaman Desert, in the west the Pacific Ocean, in the

east the towering Andes, and in the south where the Andes are much

lower, the cold, inhospitable climate of Magallanes, all of which act

to restrict the movement of plant and animal species in and out of

Chile. The flora and fauna show few relationships with the rest of

South America except for occasional examples along the borders with

Peru, Bolivia and Argentina. There are also a few elements in common

between Chile and Brazil which I will discuss later.

All of Chile lies south of the equator and is mainly a temperate to

cold temperate country. It possesses only one slope of the Andes

( western ) and is more than 2,500 miles long, but not more than about

250 miles wide at its widest point in the Atacaman Desert, while in

JThis research was supported in part by a grant from the American Philosophi-

cal Society for European travel to study types. Accepted for publication: June 1,

1971 [3.0117].
2
Formerly, Purdue Fellow in -Latin America, International Programs in Agri-

culture, Purdue University; Current address: Assistant Professor of Entomology,

Entomology Section, Texas Tech University, Lubbock, TX 79409.

Ent News, 82: 197-207, 1971. 19'
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general it is scarcely half that width. It includes nearly 40 degrees of

latitude.

Much of the northern third of Chile has little or no precipitation.

The flora often depends on moisture from seasonal fogs. Precipitation

tends to increase from north to south and from the coast towards the

interior. This steady increase in precipitation southward in Chile is

the most important factor in floral and faunal changes until the far

south is reached where temperature becomes the prime limiting factor.

The average annual rainfall for Santiago is 17.68 inches, for Valdivia is

100 inches, and in the mountains south of Valdivia 200 inches are

common (Eidt, 1969). Summers are relatively dry with most of the

precipitation falling in the winter, as rain in the lower elevations and

as snow in the Andes and towards the southern third of the country.

While rain does fall in the summer in the south, there is much less

precipitation than in the winter.

There are 5 major biogeographic regions in Chile which can be

further divided into a varying number of subdivisions, especially when
the entomofaunal elements are studied along with flora. These are

1. Atacaman, 2. Andean
( =Punan), 3. Santiagan (

= Central Valley),

4. Valdivian, 5. Magellanic (
= Fuegian ) ( Osgood, 1943; Mann, 1960;

Pena, 1965).

ANDEAN REGION

The Andean region extends nearly the entire length of the country

and can be divided into 4 subregions. The Altiplano is a southern ex-

tension of the Peruvian and Bolivian altiplano. The dominant insect

fauna is made up of a number of tenebrionid genera and weevils of the

subfamilies Cylindrorhininae and Leptopiinae. This subregion is sep-

arated from the Northern Andean subregion by perhaps too fine a

division. Further study in this area is essential. The latter region also

holds numerous genera in common with Peru and Bolivia, e.g. species

of Amathynetes, Strangaliodes (Chersostrangaliodes) and Scotocborus.

As there are few roads in the area and most of the area is above 12,000

feet, collecting is both difficult and dangerous. Pena (personal com-

munication) is concentrating much of his collecting efforts in this

area so soon more data should be available.

East of Copiapo there is an abrupt increase in the annual precipi-

tation and here the Central Andean subregion begins. Throughout
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this subregion there is a much more diverse flora and fauna. Major

groups here are species of Adioristus, Listroderes and Cyphometopus.

Just south of Santiago the Southern Andean subregion begins.

Here in the lower elevations scrub trees are common while above tree

line there is a large flora of grasses and cushion plants which support

many genera and species of insects.

In each of these subregions, as well as in some yet to be discussed,

the scarcity of roads has greatly limited our knowledge of the faunas

of the areas. In 1969, in the whole country, only eight paved roads

branched from the central highway to the coast or the mountains. The

nonpaved roads are usually impassable following rain, a time when

collecting is often best. This problem is likely to remain true for years

to come, but collections are growing and gaps in our knowledge are

being filled.

The Andes of the far south from the vicinity of Valdivia south-

ward will be discussed later as in general they cannot be separated

from the lowland areas of the south.

ATACAMAN REGION

The Atacaman region can be separated into two subregions, the

Atacaman Desert in the north, and the Coquimban Desert in the

south. The Atacaman Desert, though large, is extremely depauperate,

possessing few species representing few genera. Most of these are

found in the few river valleys with surface water. The Lluta and

Azapa Valleys in the extreme north possess a number of species in an

otherwise barren area devoid of plant and animal life. Large areas in

these valleys are now under cultivation, which is providing hosts and

habitats for a number of introduced species, and this cultivation is

very probably greatly affecting this unique depauperate fauna as well

through the great reduction in natural habitats.

To the south there are occasional oases and the Rio Loa which

also possess a flora and fauna. Except for scarce coastal "lomas"

which receive some moisture from ocean fogs, the remainder of the

area is barren almost to Antofagasta, and except for somewhat larger

coastal areas, the barren desert extends south to Chanaral, almost 800

miles from Arica in the north.

Pena
(
1965 ) also recognizes an Intermediate desert subregion be-

ginning just north of Copiapo, where plants and animals reappear,

differentiated from the Coquimban Desert. I prefer to consider this
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one subregion. The Coquimban Desert has a rich xerophytic flora,

with many cacti and shrubby legumes. Most of the insect fauna is

nocturnal and is still rather poorly known.

SANTIAGAN REGION

A transverse range of mountains acts as a boundary between the

desert and the Santiagan (
= Central Valley) subregion. The valley is

about 400 miles long and 25-30 miles wide and the coastal areas and

the lower Andean foothills are also part of the subregion. The area is

quite dry, but its winter rainfall has produced a rich flpra and fauna.

There are numerous rivers which are supplied in the summer by run-

off from the Andean snow pack. Irrigation has turned the Andean

Valleys and the floor of the Central Valley into a vast agricultural area,

and sheep and goats graze the hillsides, while the people have nearly

eliminated trees by cutting for houses and firewood. Much of the

natural flora and fauna have been reduced to small refugia which are

difficult to find.

The Central Coast Range recognized by Pena (1965) seems to me
to be an unnecessary subdivision. The insects of the higher elevations

are the same species found in the same elevations of the Central

Andes, and the same is true of those of the intermediate elevations.

Lower elevation foothill species are either species of the Central Valley
or those with a circum-valley distribution which I consider to be part

of the Santiagan fauna.

The southern coastal extension of the Coquimban Desert proposed

by Peiia
(
1965 ) does not agree with the weevil or fulgoroid faunas

seen by me. In fact, in much of this area I have collected a number of

species, especially Cryptorhynchinae (species of Acallcs and Anubal-

lus), which are held in common with the Valdivian forest found south

of the Central Valley. These are especially common in small riparian

forests along the coast. An interesting coastal sand dune community

possesses a rich and diverse fauna which needs more study. Included

is a rare Uruguayan weevil, from sand dunes there too, Georrlnjnclius

mortetii Roelofs, also reported from Argentina by Kuschel (1969). In

the Central Valley there are also several species of weevils previously
known only from coastal Argentina, e.g. Neoliagous coarcticollis Hust-

ache and Ihjperodes cyrtica Desbrochers de Loges. It's highly prob-
able that these and other species have been introduced, and increased

air travel may very well cause more such introductions in the future.
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VALDIVIAN REGION

Immediately south of the Santiagan begins the Valdivian region
which is divided into two large subregions and one very small one.

The proximity to the coast of the Humbolt current produces great

changes in rainfall from the Bio Bio River southward. From an area

near Concepcion and extending somewhat northward around the

southern end of the Central Valley south to an area just north of

Valdivia one encounters the northern Valdivian forest. Beginning
here the richest elements of the Chilean fauna extend south into the

southern Valdivian forest. Much of the northern forests have been

cut so that now they are mainly scrub forests rich in shrubs as well as

small Nothofagus trees, but in general the area is open with many
meadows and pastures with small woodlots. Large plantations of

Monterey pine introduced from California cover much of the area

accessible by car.

The Andes change markedly south of Chilian where elevations

tend to decrease sharply and forests of large trees become common-

place. The fauna of the Valdivian area of the Andes does not appear
distinctive but is related to the Valdivian forest and the southern

Andean subregion.
A specialized small subregion, the Araucarian

(
= Pehuenar, Pena,

1965), characterized by araucarian forests with their specialized fauna,

is sufficiently distinct to deserve subregion status. This relict flora and

fauna has close relationships with araucarian forests in Brazil. The

cones and bark of the trees have a varied and profuse fauna, e.g.,

species of Araucarietius, Mecomacer, Oxycraspedius, and Calvertius.

Perhaps most significant is a genus of primitive cossonine weevils,

Araucarius, which possess morphological and biological characteristics

of both cossonine and scolytid bark beetles (Kuschel, 1966). The
Araucarian Subregion is found in the Andes and in the coast range
south of Concepcion.

Coastal pockets of the Valdivian forest are found in the Santiagan

region and extend even further north. Even in the Coquimban Desert

in the vicinity of Ovalle are found two coastal "lomas," Fray Jorge and

Talinay, which possess numerous plants and insects of the Valdivian

region. The Cryptorhynchinae exhibit the best examples, e.g., species
of AnabaUus, RJiyephenes and several species of Acalles. These forests

depend upon ocean fogs which produce ten times more available

water than rain (Kummerov, 1966). The combined fog precipitation
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and occasional rain allow growth of these Valdivian type forests even

in this very arid desert area. While these areas possess some species

and genera which are unique to themselves and although some of the

local elements of the flora and fauna intrude, they are true relict Val-

divian forests.

In the southern Valdivian forest which extends eastward into the

Andes and south to the province of Aisen including Chiloe Island and

numerous coastal islands, the flora and fauna reach their richest ex-

pression in numbers and variety. Dense rain forests of several species
of Nothofagus and of Drimys winteri teem with a magnificent variety
of insects. The region is very wet with averages of 100 to 200 inches

of rainfall common, but despite its resemblance to a tropical jungle,

even here the fauna and flora are quite depauperate compared to most

continental areas.

MAGELLANIC REGION

From Aisen south to Magallanes there is a marked reduction in the

flora and fauna. In this area the decrease in mean temperature be-

comes important in the reduction in the number of genera and species
found.

Kuschel (1960) recognized four subregions in the far south, the

mountain zone (= Andes), the Magellanic forest, the Magellanic

moorland, and the Patagonian steppes. As I previously mentioned, the

Andes in this region is not distinctly separated floristically or faunistic-

ally. This area and that called Magellanic forest by Kuschel are sep-

arated primarily from the Valdivian forest almost exclusively only in

their much more depauperate condition. Kuschel himself reports that

the faunas are not different except, at most, on a subspecific level. My
own collecting has supported this conclusion. Although the Magellanic
forest differs primarily in its depauperate state, I have mapped this

subregion because it does have definite boundaries and reflects a

marked climatic change.
Thus in the far south we have two new subregions, the Magellanic

moorland and the Patagonian steppes. The Magellanic moorland

covers a narrow coastal area south of the Golfo de Peiias to Cape
Horn. It is a very wet area (140-315 inches, Kuschel, 1960) with strong
winds and cold temperatures and is the most depauperate of the

southern subregions. The single species of the weevil genus Telunis is

a good indicator of this subregion.



Ent. News, Vol. 82, August 1971 205

Elements of the Patagonian steppes of Argentina extend into Chile

just north of Punta Arenas and northward to Aisen Province in the

lower elevations of the Andes. The same species can be collected along
this range along the edges of the stunted Notlwfagns forest, e.g.,

Listroderes (Paulsenius) spp. and several species of Hyperodes and

Cylindrorhinus. This subregion is rapidly increasing in size due to

cutting and burning of the scrub Nothofagus forest over large areas.

This southern region is relatively well collected and better known
than much of the rest of Chile, in spite of the harsh, windy climate

and scarce good roads which make collecting difficult. This is in large

part due to the more uniform ecological conditions than are found in

the richer northern areas. Also this southern flora and fauna with its

affinities with those of Tasmania, southern Australia and New Zealand

have fascinated biogeographers for years and have increased collec-

tors' interest in the area. The numerous insect examples among the

Peloridiidae, Carabidae, and Curculionidae well demonstrate this re-

lationship (China, 1962; Darlington, 1965 and Kuschel, 1960). It has

been proposed by many workers that these widely separated floras

and faunas actually constitute a separate biogeographic region, a Sub-

antarctic, Antarctic or Austral region, once linked through a subtropi-

cal Antarctica. This seems to me to be a very reasonable proposal.

Even with our present unsatisfactory state of knowledge of the fauna

there can be no doubt that there are few relationships with the

Neotropical Region.

My studies and analysis of the entomofaunal regions of Chile have

been based primarily on my research with the family Curculionidae

and on my wife's studies of the Fulgoroidea. Penas regions are based

on his studies of the Tenebrionidae, and he has recognized a number
of subregions which I feel are rather too finely delineated. I prefer a

more conservative approach with subsequent discussion of the varia-

tions.

The broad ecological relationships between weevils and their hosts

make them an excellent group for studying biogeography. Some wee-

vils are general feeders, some are oligolectic, and some are host

specific, and they are very well represented in Chile considering the

depauperate state of the fauna.

What is really needed in Chile is a joint study by botanists and

zoologists which would far better reflect the true relationships of the

Chilean plants and animals and would make possible a truly compre-
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hensive biogeography of Chile. There is a certain urgency for such a

study because of the rather drastic and extensive changes occurring
in Chile today. As mentioned previously, the agriculture in the Ataca-

man and Santiagan regions has already greatly affected the flora and

fauna.

In the remaining three major regions forest cutting is very exten-

sive, in many areas excessive. It is fortunate that Chile has established

several national parks which are protecting some valuable and unique

areas, but these are relatively few and vast acreages are being de-

stroyed, in the south for pasturage for sheep and in the north for small

farms for growing potatoes and raising sheep and goats. Some of this

is a part of the needed land reform, but one which is drastically

affecting the ecology. It is essential that biologists begin an immediate

study of this unique area while there is yet time.
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2.0117 The Biogeography of Chile through entomofaunal regions.

ABSTRACT. The five major biogeographic regions of Chile are Atacaman,

Andean (=Punan), Santiagan ( =Central Valley, Valdivian, and Magellanic

(=Fuegain). These regions are divided into 13 entomofaunal sub regions based

primarily upon Curculionidae and Fulgoroidea. Changes in the ecology and their

effect on Chilean biogeography show the urgent need for immediate study by
both botanists and zoologists. CHARLES W. O'BRIEN, Entomology Section, Texas

Tech University, Lubbock, TX 79409.

Descriptors: Coleoptera; Homoptera; Curculionidae; Fulgoroidea; Peloridiidae;
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WORD FROM NAPOLEON'S PRISON ISLAND 1

C. Andresen Hubbard-

To receive a friendly letter from a world famous naturalist like Arthur Love-

ridge is indeed an occasion. In late 1970 I mailed him my "Balance of Nature",

Ent. News 79:10, "Tanzania Bat Fleas", Ent. News 80:2, "Beamys from Tan-

zania", Zoologica Africana 5:2, "A New Tatera from Tanzania", Zoologica Afri-

cana 5:2 and most promptly the letter from the Island of St. Helena arrived.

In "Balance of Nature" I note that certain black ants were raiding a nearby

termite castle. Mr. Loveridge comments "The mango-dwelling ants at Muheza

to which you refer, are surely Oecophylla smaragdina with whom I have had

numerous painful encounters. I did not know they were termitophagus".

In "Tanzania Bat Fleas" I note the capture of Carioderma cor and its fleas.

Mr. Loveridge says "You fill me with envy in your capture of bat fleas, but I think

the name "Flying Fox" is generally reserved for the fruit-eating bats PTERO-
PODIDAE. Carioderma cor is the "Big-eared Bat" and I see that Swynnerton
and Hayman in their 1951 checklist of Tanganyika Mammals call it the "Heart-

nosed Big-eared Bat".

In the paper on Beamys I report its first collections in Tanzania, its rearing

in captivity, the presence of two types of parasitic earwigs upon it and the ab-

sence of fleas. Mr. Loveridge writes "What a splendid contribution you have

made to the habits of all these rodents, I had no idea that they differed so widely

or could be so interesting. Your detailed account of the dancing female Beamys
and other ecological details fascinated me".

In "A New Tatera from Tanzania" I described this new gerbil, reported upon
its home life in captivity and noted the complete absence of ectoparasites upon it.

Mr. Loveridge comments "Congratulations on your discovery of Tatera pringlei.

On reading the description I recall my surprise when Kershaw told me that a very

dark gerbil I had got at Tabora was a Tatcrona that he called Tatera. As you

suggest the dark environmental soil is probably responsible for the development

of the black pelage in both instances".

(Continued on page 218.)

Accepted for publication: March 5, 1971 [3.0100].
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EMBRYONIC DEVELOPMENT TIME AND SPRING HATCHING
OF THYRIDOPTERYX EPHEMERAEFORMIS

(LEPIDOPTERA: PSYCHIDAE) 1

R. D. Morden and G. P. Waldbauer2

Late in the winter after the eggs of the evergreen bagworm,

Thyridopteryx ephemeraeformis (Haworth) have received sufficient

chilling, the embryos begin development from their diapause stage.

This can occur as early as January at the latitude of central Illinois.

From this point until the eggs hatch, the developmental rate appears

to be entirely determined by the amount of heat the eggs receive.

Therefore, the time of hatching is variable depending upon tempera-

ture conditions each spring, as supported by four years of observations

by Baerg (1928), who found the time of hatching in Arkansas to

range from April 26 to June 1.

If the time of hatching were dependent on temperature, it would

vary at different latitudes where the accumulated day degrees are

different during embryonic development. At St. Louis, Missouri, the

eggs were found to hatch from the middle to the end of May (Riley,

1869) i.e. later than in Arkansas. The time of hatching in Illinois

varies from the latter part of May in the southern part of the state

to the first part of June in the central region and the latter part of June
in the north ( English, 1965 ) . Thus there does appear to be a gradient

of hatching dates that is correlated with spring temperatures.

The bagworm is most susceptible to insecticides immediately after

eclosion when the naked larvae begin to construct the bag which en-

iAccepted for publication: May 17, 1971 [3.0109].

2Department of Entomology, University of Illinois, Urbana, IL 61801.

Ent. News, 82: 209-217, 1971 209
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shrouds them during their larval life. Whether or not the bag affords

an effective barrier to insecticides has yet to be determined, but it is

at this time when the bagworm is most vulnerable to insecticides.

The above data show the time of year in which eclosion occurs; how-

ever it cannot be used to predict the actual hatching time for a par-

ticular year.

The purpose of the experiment was to examine embryonic de-

velopment during the spring and to learn the duration and rate at

which larvae emerge from the bag. This information should help de-

termine the time to apply insecticides for optimal bagworm control.

METHODS AND MATERIALS. To determine the time of hatch in 1969

in Urbana, Illinois, 114 bags containing eggs were collected from a

Juniperus virginiana tree. These were divided into three groups to

determine if the amount of exposure to direct sunlight had an effect

on eclosion. Eighty nine bags which had received varying amounts

of sunlight and shade were placed in plastic tubes 10 cm long and

stoppered at both ends by corks which had 1.3 cm holes drilled

through the center. These holes were lightly filled with cotton to

prevent larvae from escaping and to maintain temperature and

moisture conditions within the tube similar to that outside. These

tubes were placed in the shade to avoid overheating by sunlight. A
second group of 15 bags were taken from the side of the tree that re-

ceived sunlight nearly all day, and each bag was placed in a 200 ml

disposable cup with nylon mesh ends. The containers were placed in

the sun so that sunlight penetrating through the nylon mesh could

reach the bags, and air currents could move in a vertical direction

through the container. Thus the difference in temperature between

the inside and outside of the container was negligible even though
these containers were kept in the sun. Ten bags of a third group
which had received little or no direct sunlight during the winter, were

placed in 200 ml disposable cups with nylon mesh ends and these

were placed in the shade.

Each day newly hatched larvae were removed from the tubes and

the disposable cups. This made it possible to determine the span of

time larvae emerged from the parent bag. Six bags from the group

receiving varying amounts of sun and shade were placed in 19 X 65

mm glass vials and stoppered with a cotton plug. Each day hatched

larvae were removed from these vials and counted. After hatching
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FIGURE 1. Days required for the first larvae to hatch from masses of bag-
worm eggs brought in from the field to a constant temperature of 29C on various

dates in 1969. Two bags each represented by a single line were brought in each

day. Spaces result from bags containing no eggs when later examined.
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was completed, unhatched eggs in each vial were counted to deter-

mine percent eclosion. During the following season (1970) only the

first emergences were recorded.

RESULTS. Embryonic development of bagworm eggs progressed

until June 9 with the first larvae appearing May 25 (Fig. 1). If May
25 is taken as the culmination of embryonic development then this

was 25% complete around April 21, 50% complete about May 10,

75% complete around May 17 and 100% complete by May 25. As

environmental temperatures increased during the spring the rate of

development accelerated.

The time range in emergence of the first larvae from bags was

from May 29 to June 9 in 1969 and from May 21 to June 6 in 1970

(Fig. 2). The departure from the mean temperature during May
1969 was +1.1 CC while the departure from the mean during May
1970 was +2.4C. The range of time between the first and last

emergence of larvae during 1969 was from May 29 to June 14. When

temperatures are high larval eclosion is greater than when tempera-

tures are low. Gromysz (1960) found with Psyche viciella that the

temperature at which activity ceases was 18 C. This is in close agree-

ment with our observations for T. ephemeraeformis. During spring

eclosion, 1970, on two days the temperature failed to exceed 18 C,

and no bags produced larvae on those days.

Bags kept totally in the sun start to produce larvae before those

which experienced both sun and shade (Fig. 3). The bags which ex-

perienced total shade were among the last from which larvae

emerged. The earlier a bag starts to produce larvae, the longer it

takes for the hatch to be complete generally from 8 to 10 days. Con-

versely the later the bag starts to produce larvae, the shorter the dura-

tion of egg hatch with completion occurring in 4 to 8 days.

Eggs in bags experiencing both sun and shade during the winter

take eight days to complete eclosion ( Fig. 4
)

. It was found that 15%

of the eggs hatched by the third day, 82% of the fifth day and 89% by
the eighth day. The remaining 11% of the eggs failed to produce

larvae.

DISCUSSION. There is evidence from a diapause termination ex-

periment conducted in this laboratory that when diapause is com-

pleted under conditions of chilling which prevent embryonic develop-

ment, it takes eighteen clays at 29 C for the eggs to complete em-
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complete explanation of figure.

bryonic development ( Morden and Waldbauer, in press )
. Diapause

is essentially completed by the last part of January at the latitude of
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Urbana, Illinois. At this time it is possible for daytime temperatures
to be warm enough for embryonic development. Though embryos

may develop during this period, they are still cold-hardy, for they
survive many days below freezing. In the area of Urbana most of the

embryonic development occurs during May. The average tempera-
ture during this month was 1.3 C higher in 1970 than in 1969, and as

expected, the hatch occurred earlier in 1970.

The importance of temperature is demonstrated further since dur-

ing the hatching period bags which experienced direct sunlight during
the day took longer to complete their hatch than bags experiencing
no direct sunlight. Since photoperiod has no effect on egg hatching

(Morden and Waldbauer, in press) the difference apparently results

from heating by direct sunlight.

For male and female bagworm adults to emerge in synchrony and

mate successfully before the temperature becomes too cold for this

k
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FIGURE 4. Rate of hatch of field population during 1969.
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activity, it is essential their development be synchronized. Since they

apparently have no mechanism for coordinating the population de-

velopment by use of photoperiod, and since they seem to respond only

to environmental temperatures, they must therefore start their larval

life at approximately the same time. The data shows that the range
of larval emergence is approximately two weeks. If it took any longer,

the chance of successful mating in the fall for the lagging portion of

the population would be greatly diminished for the temperature

rapidly falls below that needed for activity.

Mortality of the eggs in the six vials hatching in the spring was

11% which is in excellent agreement with results obtained in this

laboratory in a diapause termination experiment (
Morden and Wald-

bauer, in press).

It should be possible to provide maximum control of bagworms
using insecticides by monitoring embryonic development and spring

temperature conditions and knowing the duration and rate of hatch.
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2.0109 Embryonic development time and spring hatching of Thyridopteryx

ephemeraeformis (Lepidoptera: Psychidae).

ABSTRACT. Embryonic development of Tliyridoptcryx ephemeraeformis ( Ha-

worth ) proceeds from January to June at the latitude of central Illinois with most

of the development occurring during May. Spring hatching lasts for about two

weeks with the greatest number emerging near the middle of this period.

It should be possible to provide maximum control of bagworms using insecti-

cides by monitoring embryonic development and spring temperatures conditions
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and knowing the duration and rate of hatch. R. D. MORDEN and G. P. WALD-

BAUER, Department of Entomology, University of Illinois, Urbana, IL 61801.

Descriptors: Lepidoptera; Psychidae; Thyridoptenjx ephemeraeformis, em-

bryonic development, hatching time; bagworm; embryonic development time;

hatching, spring.
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( Continued from page 208.
)

Between 1910 and 1920 Arthur Loveridge was official naturalist, game

warden, collector and writer in East Africa. He retired from East Africa to be-

come curator of reptiles and amphibians of the Harvard University museum, a

chair he occupied for 35 years. He frequently revisited East Africa and there

is little doubt that he has been its foremost naturalist. While holding his Ameri-

can post for these 35 years he never became an American citizen. He is the

author of a great many papers on natural history.

Today at almost 80 Arthur Loveridge lives a quiet life at Varneys, Island of

Saint Helena, South Atlantic Ocean. It was here that Napoleon Bonaparte was

exiled from France from 1815 to 1821. On occasion when feeling a change

necessary Mr. Loveridge journeys north and visits with British naturalists in his

native country of England. While at home his correspondence to fellow natural-

ists the world over must be great for the letter from which the above quotes were

made bears Mr. Loveridge's file number 4,855.

Descriptors: Hymenoptera; Isoptera; Siphonoptera; Dermoptera; bats; gerbils;

Africa, insects and mammals; Saint Helena Island; Arthur Loveridge.



SEASONAL AND DAILY EMERGENCE PATTERNS OF ADULT
THYRIDOPTERYX EPHEMERAEFORMIS

(LEPIDOPTERA: PSYCHIDAE) 1

R. D. Morden and G. P. Waldbauer2

The evergreen bagworm, Thyridopteryx ephemeraeformis (Ha-

worth), lias only one generation per year. Compared with many
other insects the adults emerge and mate late in the season, beginning

about the middle of September in central Illinois. There is little in-

formation concerning the seasonal pattern of emergence of this spe-

cies, and there are conflicting reports of the daily pattern of emer-

gence. Therefore, we have attempted to resolve these differences in

information by collecting data both in the field and in the laboratory.

Riley (1869) reported that males of T. ephemeraeformis emerge

during the wanii morning hours and are most active at this time of

day, but Kaufmann (
1968

)
observed that males appeared toward eve-

ning and were very active during the night, becoming quiet before

sunrise. Jones and Parks (1928) did not present data, but stated that

males may fly at any hour, but most frequently after mid-day and be-

fore dark. Jones (1927) found that all flights cease before dusk ex-

cept on warm still evenings.

Riley (1869) related that "Dr. Harris wrote to Edward Doublcday,

on the 29th of October, 1849 as follows: The males are disclosed in

September and the early part of October, and immediately afterwards

the females will be found to be impregnated. I examined about fifty

female follicles on the 25th of October, and found all the females es-

1Accepted for publication: May 20, 1971 [3.0112].

2Department of Entomology, University of Illinois, Urbana, IL 61801.
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caped, and their puparia lialf full of fertilized eggs.'
'

This was in the

Philadelphia area. Dates of emergence in Delaware ranged from

August 31 to October 26 with emergences later than October 10 being
few (Jones, 1927). In Ohio adult males emerge from their bags and

begin their mating flight in search of the wingless females in Septem-
ber and October (Wollerman, 1965).

METHODS AND MATERIALS. To determine emergence times of

adults bags were collected from a Juniperus virginiana shrub in the

field in Champaign County, Illinois on September 5, 1969. The bags
were cut open longitudinally and the males and females were sepa-

rated. The rigidity of the bag allowed it to reclose firmly along the

original cut. Males were easily identified by their smaller size, greater

amount of silk lining in their bags, and the presence of legs and other

appendages on the pupa. In contrast females do not have wings,

antennae or normally segmented legs. Whether or not an adult male

had emerged was determined by whether or not the pupal exuviae

protruded from the bag. Before the emergence of the adult male the

pupa wriggles part way out of the bag and hangs head down with its

posterior end still attached to the bag. Since females do not emerge
from the bag it is difficult to determine when they become adults.

Therefore, only male bagworms were used in these experiments.

One hundred eighty five bags containing males were strung on a

string, draped on a masonite board and placed on a fence. Therefore,

they received approximately the same amount of sunlight as if left on

the shrub. The bags were examined every three hours daily to see

how many adults had emerged or flown. The temperature was re-

corded at each observation.

Ninety-eight of the bags containing males were brought into lab-

oratory conditions of 29C and a 12.5 hour photophase (8:00 a.m. to

8:30 p.m.), approximating the photoperiod they would have received

in the field. These also were checked every three hours. A similar

procedure had been followed in the spring of 1969 when we used 40

male bagworms which had been reared from egg to adult in the lab-

oratory under a 16 hour photophase. The latter pupae were main-

tained in the laboratory at a 16 hour photophase (8:00 a.m. to mid-

night) and 25 C. All photoperiods are based on a 24 hour cycle.

RESULTS AND DISCUSSION. In 1969 males emerged between Sep-

tember 14 and October 6
( Figure 1

)
. It is also apparent that the
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frequency of emergence during this period was positively correlated

with the temperature.

During the fall of 1970 we observed natural populations of bag-
worms in the field. The first emergence of males was noted on Sep-

tember 15. It was a warm day with a high of 32.2C. At 7:00 p.m.,

when the temperature was 26, twenty-five to fifty male moths

swarmed around a juniper tree that contained female bags. Males

continued to fly until the last traces of light were evident and then

they disappeared. We were unable to detect any in the tree by shaking
it and could not find any within twenty feet of the tree either on ob-

jects or on the ground. A double mantle gas lantern was five feet

from the juniper tree when many males were flying just before dark.

No males were attracted to the light during this time. At 11 p.m. the

temperature was 22 C and again no males were found.

Table 1 shows the time of day during which males emerged from

their pupal skins and the time they first took flight under field condi-

tions. Ninety-one percent emerged during the afternoon with 44%

emerging before 3:00 p.m. and 47% emerging between 3 and 6:00

p.m. Most males took flight on the same afternoon as they emerged,
with 34% flying before 3:00 p.m. and 53% flying between 3 and 6:00

p.m. for a total of 87%.

Table 2 shows the times of day at which males emerged from two

populations of bagworm pupae. One had been reared in the labora-

tory as described above and was kept at 25 C and a 16 hour photo-

phase during the pupal stage. The other had been collected in the

field as pupae and was kept at 29 C and a 12.5 hour photophase.
There is obviously no daily rhythm of emergence in either population.

Analysis of variance shows that at the 5% level of significance the two

populations do not differ in the distribution of emergences during the

day.

Under field conditions almost all emergences occurred between

9:00 a.m. and 6:00 p.m., suggesting that the time of emergence is

governed by photoperiodic cues (Table 1). However, the data in

Table 2 show that this is certainly not the case. Here two popula-

tions of bagworms which were kept at constantly warm temperatures

emerged in approximately equal numbers in all time periods during

both the photophase and scotophase portions of a twenty-four hour

cycle. It seems a sate assumption that under field conditions emer-

gences occurred between 9:00 a.m. and 6:00 p.m. because the temper-
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TABLE 1. Number of adult male Thyridopteryx ephemeraeformis emerging

from pupae kept under field conditions and the time of day at which the males

took flight 1969.
a
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ature then tended to be above some minimum required for emergence.

This has not, of course, been conclusively shown.

By observing those males which did not fly the day they emerged,
we noted that males still on the bag when the temperature dropped
below 18 C did not fly until the following day, when the temperature

reached at least 18 C. Subsequent observations continued to show

that flight would occur only at 18 C or above.

Our results support the observation that males may emerge and

fly during the warm morning hours (Riley, 1869) and that males fly

most frequently after mid-day and before dark (Jones and Parks,

1928). They also support the general observations that males emerge
and fly during the months of September and October.
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2.0112 Seasonal and daily emergence patterns of adult Thyridopteryx ephem-
eraeformis (Lepidoptera: Psychidae).

ABSTRACT. The male of the evergreen bagworm, Thyridopteryx cphcmcrae-

formis emerges and flies during the day when the temperature is high enough for

these activities. It appears that photoperiod has no effect on emergence and

flight time. Adults emerge during the last half of September and early part of

October at the latitude of central Illinois. R. D. MORDEN and G. P. WALDBAUER,

Department of Entomology, University of Illinois, Urlxmu, IL 61801.

Descriptors: Lepidoptera; Psychidae; Thyridopteryx eplierneraeformis, emer-

gence patterns; bagworm; emergence patterns.
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STUDIES OF THE BYRON BOG IN SOUTHWESTERN ONTARIO
XLVI. GROUND BEETLES (CARABIDAE) FROM THE DAMP,

WOODED ZONE OF THE BOG 1

W. W. Judd2

In the description of the Byron Bog at London, Ontario (Judd,

1957), it is pointed out that there are in it three zones, designated as

A, B, and C. Zone A is the central floating bog, Zone B is a low,

wooded region, damp or flooded for most of the year, and Zone C

comprises dry slopes occupied by trees and shrubs.

Zone B includes the greatest diversity of plants, e.g. twelve

species of shrubs and vines (Judd, 1966) forming an undergrowth
beneath the trees. There is consequently an abundance of rotting logs

and stumps which litter the region and which, in turn, support the

growth of several species of fungi which live on the rotting wood

(Judd, 1968). The combination of damp conditions, decaying vegeta-

tion and readily available shelter thus renders Zone B of the bog an

ideal habitat for many species of beetles, particularly Carabidae.

During the progress of other studies in the bog, collections of cara-

bid beetles have been made in Zone B. They were found by looking

under logs, stumps and other organic debris. As will be seen in the

following account, most of the species represented are ones that reg-

ularly occur in the proximity of water or under damp conditions. The

specimens captured were all pinned and labelled. They were identified

by Dr. G. E. Ball, Department of Entomology, University of Alberta

and are deposited in the collection of the Department of Zoology,

University of Western Ontario.

Accepted for publication: June 2, 1971 [3.0118].
2Department of Zoology, University of Western Ontario, London, Ontario.
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Pterostichus corvinus Dejean. September 25, 1969 4 beetles; De-

cember 3, 1970 1 beetle. Blatchley (1910) records that this species is

found about the margins of lakes and Chagnon and Robert (1962)
record it from Quebec.

Pterostichus luctuosus Dejean: September 29, 196(8 2 beetles; De-

cember 3, 1970 3 beetles. Blatchley (1910) records that this species

is found beneath rubbish, usually near water, and Chagnon and Rob-

ert ( 1962 )
record it from Quebec.

Pterostichus adstrictus Esch.: September 2(8, 1968 6 beetles; Au-

gust 7, 19691 beetle. Ball (1968) records that this is a holarctic

species and one of the commonest in the Boreal forest.

Pterostichus stygicus Say: August 7, 1969 2 beetles; September
25, 1969 1 beetle. Blatchley (1910) records that this species is very
common beneath logs in open woods and Chagnon and Robert (1962)

record it from Quebec.

Pterostichus patruelis Dejean: December 5, 1970 3 beetles. Ball

(1968) records that this species occurs in moss. Blatchley (1910) re-

cords it from Indiana and Chagnon and Robert
(
1962

)
record it from

Quebec.
Calathus gregarius Say: September 28, 1968 1 beetle. Blatchley

(1910) records that this is a common species which is gregarious in

cold weather.

Agonum thoreyi Dejean: August 7, 1969 1 beetle: December 3,

1970 3 beetles; December 5, 1970 6 beetles. This species was form-

erly designated as Platynus picipennis Kirby (Chagnon and Robert,

1962; Dillon and Dillon, 1961). Blatchley (1910) records it as being
common and gregarious in winter.

Agonum melanarium Dejean: September 29, 1968 1 beetle; Au-

gust 7, 196918 beetles; September 25, 19691 beetle; December 3,

1970 1 beetle; December 5, 1970 2 beetles. This species was form-

erly designated as Platynus melanarius Dejean (Chagnon and Robert,

1962; Dillon and Dillon, 1961). Blatchley (1910) records that it is a

common beetle that hibernates.

Agonum trigeminum Lindroth: August 7, 1969 1 beetle. This was

described as a new species by Lindroth
(
1954

)
who points out that it

is very hygrophilus, being found at the margins of eutrophic ponds
and pools with dense vegetation.

Agonum tenue LeConte: August 7, 1969 1 beetle. This species

was previously designated as Platynus tennis LeC. (Blatchley, 1910;
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Chagnon and Robert, 1962). Blatchley (1910) records that it is a rare

species and Chagnon and Robert (
1962

) record it from Quebec.

Anisodactijlus kirbtji Lindroth: August 7, 1969 1 beetle. This

species was given its name by Lindroth ( 1954 )
who designated speci-

mens from Nova Scotia as holotypes deposited in the Canadian Na-

tional Collection (deRuette, 1970).

Anisodactylus interstitidlis Say: September 29, 1968 1 beetle;

December 3, 19709 beetles; December 5, 19701 beetle. Blatchley

(1910) records this as a common beetle and Chagnon and Robert

( 1962 ) record it from Quebec.
Chlaenius impunctifrons Say: August 7, 1969: 1 beetle. Ball (1968)

and Dillon and Dillon
(
1961 ) record this as a North American species,

Blatchley (1910) records it from Indiana and Chagnon and Robert

(1962) from Quebec.
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TWO CASES OF HEMIPTERA BITING HUMANS
(HEMIPTERA, REDUVIIDAE) 1

David L. Wray-

It is always of interest when certain insects are noted biting people, especially

a group in which some are capable of transmitting serious disease organisms. The

two cases reported herewith concern two species of the family Reduviidae.

In the first instance an elderly woman who lives in Beaufort County, North

Carolina was bitten on the hand and side by a large individual of Triatoma san-

guisiiga LeConte on May 17, 1971. She described the bite as very painful and

as intense as that of a large bumblebee, and pain lasted for about three minutes.

Afterwards there did not seem to be any after effects. Apparently the bug got on

her in the garden and bit her on the side and then on the hand as she removed it.

The second instance was a teen-age boy who was bitten on the forearm by an

individual of PseUiopus barberi Davis in Wake County, N.C. on May 19, 1971.

He described the pain as intense as that of a large wasp sting, and it lasted about

3 to 4 minutes. There was no after effects.

These two instances of Reduviid bites with the intensity and duration of pain

are similar to that reported for Zelus exsanguis (Stal) by Wray previously (1959,

Ent. Soc. Washington, vol. 61, April, 1959, No. 2).

Descriptors: Hemiptera, Reduviidae, Triatoma sanguisuga, in North Carolina,

Pselliopus barberi, in North Carolina, Zehis exsanguis, in North Carolina; blood

sucking insects; biting insects.

Accepted for publication: June 25, 1971 [3.0122].
2Curator of Insects, North Carolina Dept. of Agriculture, Raleigh, NC 27611.
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A REVIEW OF THE "STICK-TICKS," NEOTROPICAL BITING
MIDGES OF THE FORCIPOMYIA SUBGENUS MICROHELEA

PARASITIC ON WALKING STICK INSECTS
(DIPTERA: CERATOPOGONIDAE) 1

Willis W. Wirth2

Williston (1908) was the first to report on "stick-ticks" in his Man-
ual of North American Diptera. On page 147 under the family Simu-

liidae he wrote: "What seems to be a distinct genus has long been

known to me in a single imperfect specimen from the West Indies.

The form will, I hope, be recognizable from the accompanying illus-

trations made by me many years since. (2, 2a, 2b). The specimen is

exceedingly minute, and was discovered closely applied to and sucking
the juices from the antenna of a phasmid." The sketches he made of

the wing and head are clearly those of a ceratopogonid, and are prob-

ably of the species described in this paper as Forcipomyia willistoni

n. sp.

In 1928 Fiebrig-Gertz gave an excellent account of the habits of

a ticklike midge that he found parasitizing phasmids in Paraguay and

described under the name of Ceratopogon ixodoides. In the same year
Costa Lima (1928) described and figured a new species, Forcipomyia

obesa, which was taken from a phasmid on the Rio Negro, Amazonas,
Brazil. Mayer (1937) described the genus PJiasmidohelea for the

species crudelis Mayer taken on a phasmid at San Jose, Costa Rica.

Later Mayer (
1938

) gave additional notes on crudelis from specimens
taken by Bequaert on phasmids at Restrepo, Colombia. Scguy (

1941
)

Accepted for publication: June 5, 1971 [3.0119].

Systematic Entomology Laboratory, USDA, United States National Museum,
Washington, DC 20560.
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described a fourth species, P. wagneri, from a phasmid from Rio de

Janeiro, Brazil. Forattini and Lane (1955) synonymized Phasmido-

helea with Forcipomyia and renamed crudelis Mayer as mayeri nom.

n. because of preoccupation in Forcipomyia by Ceratopogon crudelis

Karsch, 1886, and F. crudelis Knab, 1914.

A close comparison reveals that in nearly all respects Phasmidohclea

is quite similar to Forcipomyia fuliginosa (Meigen), an extremely

abundant and worldwide species that sucks blood from caterpillars

and sawfly larvae (Wirth, 1956; Dessart, 1963). F. fuliginosa is very
similar to F. rnicrotoma (Kieffer), the type-species of Microhelea

Kieffer, and Kieffer's subgenus becomes available for fuliginosa and

related species, as well as the phasmid parasites.

The distribution of the known phasmid parasites is almost exclu-

sively neotropical. The only exception is the record by Edwards

(1926) of Forcipomyia hiiiipcs (de Meijere) (variety ?) taken on a

large phasmid on Buru Island, Indonesia, February 2, 1922, by L. J.

Toxopeus. This specimen was borrowed from the Amsterdam Mu-
seum through the courtesy of Dr. Theowald van Leeuwen. From ex-

ternal study it appears to be a species of Microhelea close to fuliginosa,

under which hirtipcs is a synonym, with more slender proboscis than

the neotropical phasmid parasites. Its specific identity must await a

revision of the Oriental Alicrohelea species.

In this paper I give a diagnosis of the subgenus Alicrohelea, a

brief diagnostic description of F. Fuliginosa for comparison with the

phasmid parasites, a key for the separation of fuliginosa and the stick-

ticks, and descriptions of four species in the latter group, including

two that are new to science.

I am very much indebted to Dr. Carl W. Rettenmeyer of Kansas

State University for sending me stick-ticks from Panama in 1957 and

from Ecuador in 1971. Two photographs of Forcipomyia obcsa Costa

Lima from a remarkable series taken in the field by Dr. Rettenmeyer
are shown in figure 1. I also wish to express my appreciation to Dr.

Chester G. Moore of the University of Puerto Rico at Mayaguez for

submitting material of F. willistoni n. sp. which he captured on phas-
mids in the El Yunque rain forest. For the opportunity to study the

Indonesian phasmid parasite I wish to thank Dr. Theowald van Leeu-

wen of the Zoologisch Museum der Universiteit van Amsterdam,
Netherlands. I am grateful to Dr. Niphan Chanthawanich Ratana-

worabhan for making the drawings in figures 2 and 3.
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FIG. 1. Forcipomyia obesa, two views of females sucking blood from femoro-

tibial articulation of a phasmid, Barro Colorado Island, Panama Canal Zone.

Photographs from a Kodachrome transparencies by Dr. C. W. Rettenmeyer, Exacta

with 50 mm Tessar lens.

Forcipomyia, subgenus Microhelea Kieffer, NEW STATUS
Microhelea Kieffer, 1917: 364 (as genus). Type-species, Atrichopogon microto-

mus Kieffer, by designation of Kieffer, 1921: 7 (Kieffer explains herein

that his original designation of Atrichopogon tropicus Kieffer was a lapsus);

Ingram and Macfie, 1924: 379 (in generic key to Forcipomyia group);

Macfie, 1939: 145 (notes: probably microtomus, which is type-species of

Microhelea, was denuded specimen of F. inornatipennis (Austen); Macfie,

1940: 17 (points out that Kieffer's original designation of tropicus as

type-species was in error, and that microtomus is type species).

Phasmidohelea Mayer, 1937: 233. Type-species, Phasmidohelea crudclis Mayer,
by original designation; Mayer, 1938: 13 (notes: figs.; key to spp. ).

NEW SYNONYMY.
Forcipomyia, subgenus Phasmidohelea Mayer; Wirth, 1956: 358 (subgeneric

status; diagnosis; hosts; list of spp.).

Diagnosis. Size large for Forcipomyia, body usually 2-3 mm long,

wing length 1.5-2 mm. Thorax almost uniformly brown to dark

brown; mesonotum and scutellum clothed with abundant long semi-

erect yellow hairs and short semiappressed brown to yellowish hairs.
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Wing without pale spots, densely clothed with dark brown decumbent

hairs; numerous long, slender, striated, dark scales on costa and on

radial field, giving this portion of wing a darker, shaggy appearance.

Costal ratio (CR length of costa divided by wing length) about

0.50; first radial cell obsolete, the second with distinct lumen. Eyes

bare, broadly contiguous above in both sexes. Antenna with proximal

flagellar segments globular to short oval, distal five segments elongate,

subcylindrical; antennal ratio (AR combined lengths of antennal

segments 11 to 15 divided by combined lengths of 3-10 in female)

usually greater than 1.25. Maxillary palpus quite characteristic, five-

segmented; third segment of female broadly inflated to well past

middle, sometimes nearly to tip, with sensory pit quite deep, extending

nearly to base of segment, opening near distal end of segment by a

small round pore, near which on surface of segment are placed a

number of peglike sensory spines; palpal ratio (PR length of third

segment divided by greatest breadth) characteristic of each species;

fourth palpal segment longer than fifth, usually much longer, some-

times fifth quite small and globular. Male palpus slender, usually not

much swollen proximally, the pit small and deep and opening near

middle or on distal part of segment. Proboscis well developed; with

expanded labella in phasmid parasites; slender apically in juliginosa

group. Mandible of female with distinct teeth, variable in size from

numerous minute teeth in caterpillar parasites to fewer strong teeth in

phasmid parasites. Maxilla (lacinia according to Gad, 1951) with

minute lateral teeth in caterpillar parasites, and stout blunt teeth or

corrugations in phasmid parasites. Legs with numerous long hairs

and slender striated scales; basitarsus usually about half the length

of second tarsomere (tarsal ratio or TR length of basitarsus divided

by length of second tarsomere). Empodium well developed in both

sexes; claws curved, stouter and simple in female, long and slender

with bifid tips in male. Two spermathecae present; genital sclerotiza-

tion of female a slender, U-shaped band open caudally, flanking gono-

pore, with a pair of slender processes extending laterally from the open
ends of the "U". Male genitalia similar to those of Forcipoimjia s. str.;

parameres forklike, fused proximally to half or more of total length,

the breadth at the fork usually greater than at base, the distal prongs

pointed.

Key to Species of the Submenus Microhelea

1. Proboscis expanded at tip, lobes of labellum greatly expanded, platelike; mandible



Ent. News, Vol. 82, September 1971 233

broad or expanded at tip with 15-25 fine to strong teeth; maxilla stout distally,

usually with prominent transverse corrugations or stout blunt teeth

Proboscis subcylindrical to slightly narrowed distally with lobes of labellum ap-

pressed to other mouthparts; mandible with slender, pointed tip and 30-60

minute teeth; maxilla slender and hyaline distally with minute lateral teeth . . .

fuliginosa group of species.

2. Legs yellow without brown bands or markings; hairs on abdominal pleura arising

from prominent brownish tubercles, no slender dark brown striated scales 3

Legs brown or with brown bands; hairs on abdominal pleura not arising from promi-
nent tubercles, slender dark brown striated scales present 4

3. Antenna and palpus promently bicolored, yellowish proximally, distal five segments of

antenna and two segments of palpus contrasting dark brown; third palpal segment
broad, PR 1.77; mandible without prominent distolateral expansion; abdomen

provided with brown hairs, amazonica n. sp.

Antenna and palpus not prominently bicolored, antenna pale brown at base, distal

five segments darker brown, palpus brown; third palpal segment moderately

swollen, PR 2.16; mandible with prominent distolateral expansion; abdomen with

prominent long golden hairs, especially on pleura, ixodoides (Fiebrig-Gertz)

4. Legs yellowish, femora with prominent subapical dark brown bands, midtibia brown-

ish, fore and hind tibiae with subbasal brown bands; antenna brownish, slightly

paler proximally; palpus dark brown, third segment only moderately swollen, PR

2.18-2.42, sensory pit opening on a prominent ventrodistal expansion; mandible

with prominent distolateral expansion; striated scales of abdominal pleura mixed

with fine golden hairs obesa Costa Lima

Legs dark brown, without pale bands; antenna prominently bicolored, yellowish at

base, distal five segments dark brown; palpus dark brown, third segment quite

broad, PR 1.65, bluntly rounded ventrodistally; mandible without prominent dis-

tolateral expansion; striated scales of abdominal pleura not mixed with golden
hairs willistoni n. sp.

Forcipomyia (Microhelea) fuliginosa (Meigen)

(Fig. 2)

Ceratopogon fuliginostis Meigen, 1818: 86 (Germany).

Forcipomyia fuliginosa (Meigen); Goetghbuer, 1933: 130 (combination; Congo);

Goetghebuer, in Goetghebuer and Lenz, 1933: 13 (palaearctic dist; syns.:

Ceratopogon albnclavata Kieffer, 1919; Forcipomyia canalicidata Goetghebuer,

1920); Mayer, 1937: 231 (on Cabcra larva); Wirth, 1956: 357 (dist; in-

sect feeding records; syns.: Ceratopogon crudelis Karsch, 1886; C. eriophonis

Williston, 1896; C. propinqmis Williston, 1896; C. flavus Williston, 1896; C.

galapagensis Coquillett, 1901; C. Jiirtipes Meijere, 1907; F. brevimanus Lund-

strom, 1910; C. inornatipennis Austen, 1912; F. squamosa Lutz, 1914; F.

erucicida Knab, 1914; F. crudelis Knab, 1914; F. crudelis Knab, 1914; C
anstraliensi.s Kieffer, 1917; C. coqnilletti Kieffer, 1917; C. tropictis Kieffer,

1917; Atrichopogon microtomus Kieffer, 1917; C. trapicus Kieffer, 1917; Atri-

chopogon microtomus Kieffer, 1917; C. alboclavatus Kieffer, 1919; var. F.

ornaticrus Ingrain and Maefie, 1924; F. brookrnani Wirth, 1952); Renim, 1961;

170 (diagnosis; figs.; synonymy; Estonia dist.); Dessart, 1961: 170 (syns.: F.

atripcnnis Goetghebuer, 1935; F. auripila Goetghebuer, 1935; F. curtimana

Goetghebuer, 1935; F. grisescens Goetghebuer, 1935; F. vicina Goetghebuer,

1935); Dessart, 1963; 63 ( redescribed; Africa; figs.; synonymy; syn.: F.

nilotheres Maefie, 1924); Wirth, 1969: 575 (F. galapagensis valid sp.).

FEMALE. Wing length 1,30-1.90 mm.
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FIG. 2. Forcipomtjia fuliginosa ( Lake Placid, Florida ) : a, female antenna; b,

male antenna; c, female palpus; d, male palpus; e, female wing; f, male wing;

g, female head, cephalic view; h, female mandible; i, color pattern of femora and

tibiae, left to right, of hind, mid and fore legs; j, hind tibial comb; k, female tarsi,

top to bottom, of fore, mid, and hind legs; 1, female fifth tasomere and claws, top

to bottom, of fore, mid, and hind legs; m, female spermathecae; n. male genitalia,

parameres removed; o, male parameres.
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Head: Dark brown including palpi; antenna yellowish on proximal flagellar

segments, last five segments brownish. Antenna ( fig. 2a ) with length of flagellar

segments in proportion of 35-26-26-27-27-28-28-30-56-58-60-60-80; AR 1,37.

Palpal segments (fig. 2c) with lengths in proportion of 25-50-90-50-20; third

segment markedly swollen from base to near tip, the latter with abrupt contric-

tion to narrow apex just distad of level of sensory pore, the latter small and

round, with a deep, slightly broader sensory cavity extending nearly to base of

segment; surface of third segment bearing 6-8 small, stout, hyaline, sensory pegs

scattered around sensory pore; PR 2.50-2.75. Proboscis (fig. 2g) subcylindrical

to slightly tapering distad, labella not expanded; mandible (fig. 2h) moderately

slender, pointed apically, bearing 30-60 minute teeth from tip proximad nearly to

fulcrum; maxilla a slender hyaline stylet, armed on distal portion with approxi-

mately 25 minute teeth.

Thorax: Dark brown; mesonotum and scutellum with dense, yellowish, semi-

erect long hairs, and short appressed setae. Legs (fig. 21) yellowish with variable

extent of broad brownish bands subapically on femora and subbasally on tibiae;

with numerous long erect and semierect bristly hairs and shorter, and semiap-

pressed narrow striated scales; tarsi (fig. 2k) with some long, rather stout ventral

spines, especially at apex of basitarsus, less conspicuous on distal tarsomeres; TR

approximately 0.60 on foreleg, 0.40 on midleg, and 0.50 on hind leg. Wing (fig.

2e ) with dense appressed brownish macrotrichia, those on costa and over radial

cells conspicuously longer and denser; CR approximately 0.50. Halter pale.

Abdomen: Brown, densely clothed with brown and golden-brown hairs and

long striated blackish scales, the latter quite dense on pleura. Spermathecae ( fig.

2m) two, oval to avoid, without necks, size somewhat variable, usually moderately

small, measuring 0.065-0.080 mm in length and 0.035-060 mm inbreadth.

Male. Similar to female with usual sexual differences; antenna

as in fig. lb; third palpal segment (fig. 2d) only slightly swollen on

proximal 0.6, with small round sensory pit located just proximad of

midpoint. Genitalia (fig. 2n): Aedeagus with variable expansion of

caudolateral lobes and caudomedum point. Parameres ( fig. 2o
)
fused

on proximal half, the fused portion moderately slender at base and

somewhat expanded at the fork; distal prongs of the fork not closely

appressed, sharp-pointed but not filiform.

Distribution. Practically worldwide; known biting habits include

sawfly larvae (Tenthredinidae) in Europe and Canada, and lepidop-

terous larvae, especially smooth-bodied caterpillars of Sphingidae, in

Florida, West Indies, Central and South America to Argentina; Hun-

gary, Sweden, Nyassaland, Manchuria, Ceylon, Indonesia, Taiwan,

Samoa, and Fiji.

Discussion. Forcipomyia ftdiginosa is readily distinguished from

the phasmid parasites or "stick-ticks" by the structure of the female

proboscis, which is subcylindrical to slightly tapering in fuUginosa,

but markedly expanded distally, with a greatly expanded, flaplike
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labella, in the three species known to feed on phasmids, and in ama-

zonica n. sp. whose habits are unknown. The mandible teeth are

minute and extend farther proximad in fuliginosa than in the phasmid

parasites, in some of which the distal portion of the mandible is greatly

expanded with stout teeth. The structure of the mouthparts is no

doubt correlated with the feeding habits of the midges, for the "stick-

ticks" have repeatedly been observed to remain passively attached to

the phasmid host while the abdomen expands into a ticklike sac full

of the developing eggs, while the caterpillar parasites seem to be much
more active, spending more time swarming around the hosts, and re-

maining attached for a much shorter period of time.

Wirth (1956) listed 18 synonyms of fuliginosa, and Dessart (1961,

1963) added six more, but a more critical study of the types and

analysis of variation may reduce the number. For example Wirth

(1969) found that a close study of fresh material of galapagensis

(Coquillett) revealed specific differences in the tarsal ratio, female

spermathecae, and male parameres and dististyle. I am now studying

the neotropical species in this complex and can recognize a number
of species very similar to fuliginosa, but with specific differences in

these characters as well as mandible development, palpal structure,

etc.

Forcipomyia (Microhelea) ixodoides (Fiebrig-Gertz)

(Fig. 4a-d)

Ceratopogon ixodoides Fiebrig-Gertz, 1928: 290 (female; Paraguay; on phasmid;

figs-).

Forcipomyia ixodoides (Fiebrig-Gertz); Costa Lima, 1928: 84 (combination;

compared with obesa, n. sp.).

Phasmidohelea crudelis Mayer, 1937: 233 (female; Costa Rica; fig. mouthparts,

tibial comb; in key); Mayer, 1938: 13 (Colombia; fig. habitus, mouthparts).

Phasmidohelea tuagneri Seguy, 1941: 85 (female; Brazil; on phasmid; fig. lateral

habitus, leg, tarsus, claws, palpus, mouthparts; in key). NEW SYNONYMY.

Forcipomyia rnayeri Forattini and Lane, 1955: 4 (new name for F. crudelis

(Mayer), preoccupied in Forcipomyia by Ceratopogon crudelis Karsch, 1886,

and F. crudelis Knab, 1914); female redescribed from Panama; fig. antenna,

palpus, tarsus, spermathecae, eggs). NEW SYNONYMY.

FEMALE. Wing length 1.33 mm.
Head: Dark brown, proximal antennal segments pale brown. Antenna with

lengths of flagellar segments in proportion of 40-28-30-30-30-30-31-35-73-70-70-

66-87; AR 1.44. Palpal segments (fig. 4a) with lengths in proportion of 30-40-86-



Ent. News, Vol. 82, September 1971 237

53-28; third segment moderately swollen, sensory pore opening subapically on

broadly rounded ventrodistal portion; PR 2.16. Mandible (fig. 4b) bearing 16-21

darkened teeth on a prominent distolateral expansion. Maxilla (fig. 4c) strongly

developed and moderately stout distally, bearing approximately 125 stout, trans-

verse, scj aperlike teeth.

Thorax: Dark brown, mesonotum and scutellum with dense, golden, semierect

long hairs, and short appressed setae. Legs yellowish, sometime hind femur with

faint subapical brownish band; hind TR 0.52. Wing with dense appressed dark

brown macrotrichia, those on costal margin and over radial cells conspicuously

longer and denser; CR 0.54. Halter slightly to moderately infuscated.

Abdomen: Brown; covered with long golden hairs, those on pleura denser

and stouter, arising from prominent brownish tubercles. Spermathecae (fig. 4d)
without necks, ovoid to somewhat saclike, slightly unequal, measuring 0.105 by
0.070 mm and 0.098 my 0.067 mm.

MALE. Unknown.

DISTRIBUTION. Brazil, Colombia, Costa Rica, Panama, Paraguay.
TYPES. Ceratopogon ixodoides ( Fiebrig-Gertz ) was described

from females from Paraguay, locality data not stated, location or exist-

ence of types unknown. Type of Phasmidohelea crudelis Mayer, fe-

male, San Jose, Costa Rica. 24 April 1936, F. Nevermann, sucking

blood from antenna of phasmid, Crenoxylus spinosus F., in collection

of Deutsches Ent. Inst., Berlin-Dahlem. Type of Pliasmidohelca wag-
neri Seguy, female, Organ Mountains, Rio de Janeiro, Brazil, 1902,

E. R. Wagner, from phasmid of genus Bacteria, in Mus. Nat. Hist. Nat.

Paris.

SPECIMENS EXAMINED. COLOMBIA: Rio Raposo, Valle, January to July,

1963-1965, V. H. Lee, light trap, 19 females. COSTA RICA: Sabalito, Puntarenas

Prov., August 1952, F. S. Blanton, light trap, 4 females; San Vito de Java,

Puntarenas Prov., June 22, 1964, R. E. Woodruff, light trap, 1 female. PANAMA:
Rivira Farm, Chiriqui Prov., 2200 ft., July 7, 1964, F. S. Blanton, light trap, 1

female.

DISCUSSION'. This species closely resembles F. obesa Costa Lima
in the prominent distal expansion and coarse teeth on the female

mandible, but can readily be distinguished by the legs, which in obcsa

bear extensive brown bands, by the greater distolateral expansion of

the third palpal segment with the sensory pit opening apically on the

expansion, and by the mixed dark brown scales and golden hairs on

the abdominal pleura.

My fixation of the- identity of ixodoides is based on the statement

in the description by Fiebrig-Gertz that the abdomen is provided with
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FIG. 3. Forcipomyia obesa, female (Eano Colorado I., C. Z. ): a, antenna, b,

palpus; c, wing, d, mandible; e, femora and tibiae, color pattern; f, hind tibial

comb; g, tarsi, left to right, of fore, mid, and hind legs; h, fifth tarsomere and

claws, left to right, of fore, mid, and hind legs; i, spermatliecae; j, abdomen of

distended specimen.

golden hairs, probably the most obvious feature of this species. The

synonymy of maijeri Forattini and Lane
(
= crudclis Mayer )

is based

on Mayer's figure of the mouthparts showing the distally expanded

mandible, together with his statement that the legs of his species were

paler than those of obesa, of which he had the loan of the type speci-

men for comparison. Seguy figured the palpus of wagneri with a

broad, rounded, distolateral expansion, and slated that the legs were
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pale, with a trace of distal dark spot on the hind femur, fitting ixo-

doidcs. The characters used by Mayer (1937) and Seguy (1941) in

their keys separating ixodoides, cmdelis, obesa, and wagneri, based on

palpal and tarsal segment proportions, are of little value.

Forcipomyia (Microhelea) obesa Costa Lima

(Figs. 1, 3, 4e-h)

Forcipomyia obesa Costa Lima, 1928: 85 (Brazil; female; fig. habitus, wing,

antenna, palpus; compared with ixodoides); Lane, 1947: 163 (Belem, Brazil;

female redescribed ) .

FEMALE. Wing length 1.16 mm.
Head: Brown, including antenna and palpus. Antenna (fig. 3a) with lengths

of flagellar segments in proportion of 30-35-36-26-27-28-28-30-56-56-55-55-85;

AR 1.40. Palpal segments (fig. 3b, 4g) with lengths in proportion of 25-32-65-36-

22; third segment moderately swollen, sensory pit opening on a prominent venrro-

distal expansion; PR 2.18. Mandible (fig. 3d, 4f) with teeth darkened and borne

on a prominent distolateral expansion as in ixodoides; 20 teeth present. Maxilla

(fig. 4e) well developed, moderately stout distally, bearing a double row of stout,

knoblike blunt teeth.

Thorax: Dark brown; mesonotum and scutellum with dense, golden, long

semierect hairs, and short appressed setae. Legs (fig. 3e) yellowish; femora with

broad subapical brown bands; mid tibia brownish, fore and hind tibiae with nar-

rower brownish bands; hind TR 0.59. Wing ( fig. 3c ) with dense appressed black

macrotrichia, those on costal margin and over radial cells forming a blackish

stigma; CR O.52. Halter brownish infuscated.

Abdomen: (fig. 3j) brown; covered dorsally and on pleura with long, slender,

black, striated scales, mixed on pleura with long, slender, golden hairs; sternum

with slender brownish hairs. Spermathecae (fig. 3i, 4n) without necks, ovoid to

saclike, subequal, each measuring 0.092 by 0.065 mm.

MALE. Unknown.

DISTRIBUTION. Brazil, Colombia, Costa Rica, Panama.

TYPE. Holotype, female, Sao Gabriel, Alto do Rio Negro, Ama-

zonas, Brazil, October 11, 1927, J. F. Zikan, from phasmid. Mounted

on slide under nos. 501-502 in collection of Institute Oswaldo Cruz,

Rio de Janeiro, Brazil.

SPECIMENS EXAMINED. BRAZIL: Belem Harbor, Para, September 27, 1969,

H. A. Wright, light trap, 1 female; Nova Teutonia, Santa Catarina, January-

April 1965-1969, F. Plaumann, ex Anisomorpha dentata Stal (det. Curney), 35

females. COLOMBIA: Oledueto de Pacifica, 10 km NW Dagua, November 27,

1969, R. E. Woodruff, light trap, 2 females; Rio Raposo, Valle, March 1964, V. H.

Lee, light trap, 1 female. COSTA RICA: San Carlos, coll. Schild and Bergdorf,

taken from type of phasmid, Stratoclcs rntiltilineatus Rehn, 1 female. PANAMA:
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FIG. 4. Forcipomyia (Microhelea) spp.: a-d, ixodoides (Rio Raposo.Colombia);

e-h, obesa (Barro Colorado I., C. Z. ); i-1, willistoni (El Verde, Puerto Rico); m-p,

amazonica (Manaus, Brazil); a, g, i, o, palpus; b, f, j, n, mandible; c, e, m, max-

illa; d, h, 1, p, spermathecae; k, parameres.
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Barro Colorado Island, C. Z., July 18, 1956, C. W. and M. E. Rettenmeyer, on

phasmid, 4 females; Cerro Campana, July 1967, W. W. Wirth, attacking phasmid,

Pseudophasma sp. (det. A. B. Gurney), 1 female; Santa Rita Ridge, March 8,

1959, S. Breeland, ex Stratocles sp. (det. Gurney), 1 female.

Discussion. Forcipomyia obesa is readily distinguished by its dark-

banded legs, distally expanded mandible with coarse teeth, and the

marked ventrodistal projection on the third palpal segment bearing

the sensory pore usually at its apex. Costa Lima's fine illustrations of

the palpus show the latter character especially well.

In the parasitized Brazilian specimens of Anisomorpha dentata

collected by Mr. Plaumann, the favorite site of attachment of the

midges was in the membranes around the coxae (22 midges), on the

abdominal pleura (1 midge), or in the intersegmental membranes of

the abdominal terga (7 midges). Dr. Rettenmeyer's specimens were

attached to the articulation of the femur and tibia of the middle and

hind legs.

Forcipomyia (Microhelea) amazonica Wirth, new species

(Fig. 4m-p)

FEMALE. Wing length 1.54 mm.
Head: Yellowish brown; antennal segments 3-10 and palpal segment 3 yellow;

antennal segments 11-15, palpal segments 4-5, and lobes of labellum contrasting

dark brown. Antenna with lengths of flagellar segments in proportion of 32-26-

26-26-28-28-30-36-54-60-55-60-82; AR 1.34. Palpal segments (fig. 4o) with

lengths in proportion of 30-35-76-35-20; third segment broadly swollen, sensory-

pore opening subapically on broadly rounded ventrodistal portion; PR 1.77.

Mandible ( fig. 4n ) with 23-25-small, dark brown teeth, the proximal ones not

greatly enlarged, not arising from a lateral expansion as in ixodoides or obesa.

Maxilla ( fig. 4m ) well developed and stout distally, with stout, scraperlike, trans-

verse teeth as in ixodoides.

Thorax: Dark brown; mesonotum and scutellum with dense, golden, long

semierect hairs, and short appressed setae. Legs yellowish, without brownish

bands; hind TR 0.56. Wing with dense, long, appressed brownish macrotrichia,

those on costal margin and over radial cells not more prominent; CR 0.51. Haltrr

deep brownish infuscated.

Abdomen: Brown; covered with moderately long, fine, brownish hairs, those

on pleura not striated, but arising from prominent brownish tubercles; terga bear-

ing long, slender, striated, blackish scales. Spermathecae ( fig. 4p ) two, without

necks, ovoid, unequal, measuring 0.087 by 0.065 mm and 0.080 by 0.059 mm.

MALE. Unknown.

DISTBIBUTION. Brazil.

TYPES. Holotype, female, 1 female paratype, Manaus, Ama/onas,
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Brazil, September 19, 1969, H. A. Wright, light trap (Type no. 71145,

USNM).
DISCUSSION. Forcipomyia amazonica can be recognized by the

dark brown color of the five distal antennal segments and two distal

palpal segments, contrasting sharply with the bright yellowish proxi-

mal segments, by the broad third palpal segment with rounded ventro-

distal expansion, the unbanded yellowish legs, and the presence of

only slender brown hairs on the abdominal pleura, both striated scales

and long golden hairs lacking on the pleura. The mandible is slender

distally, without the distolateral expansion found in ixodoides (Fie-

brig-Gertz) and obesa Costa Lima.

Forcipomyia (Microhelea) willistoni Wirth, new species

(Fig. 4i-l)

FEMALE. Wing length 1.75 mm.
Head: Dark brown, antennal segments 3-10 contrasting yellowish. Antenna

with lengths of flagellar segments in proportion of 40-32-32-33-33-33-35-40-72-75-

70-72-100; AR 1.40. Palpal segments (fig. 4i) with lengths in proportion of 30-

42-80-45-30; third segment broadly swollen, sensory pore opening subapically

on broadly rounded ventrodistal portion; PR 1.65. Mandible (fig. 4j) tapering

distally, without distolateral expansion, with 22 fine teeth on distal portion.

Maxilla well developed and stout distally, with only lightly sclerotized transverse

corrugations.

Thorax: Dark brown; mesonotum and scutellum with abundant golden brown

long semierect hairs and short appressed setae. Legs dark brown, tarsi yellowish

brown; hind TR 0.49. Wing with dense, long, appressed, dark brown macrotri-

chia, those on costal margin and over radial cells conspicuously longer and denser;

CR 0.51. Halter dark brown infuscated.

Abdomen: Brown; covered with long, slender, blackish striated scales arising

from inconspicuous, black-pigmented, integumental bases. Spermathecae ( fig. 41 )

two, without necks, ovoid, unequal and relatively small, measuring 0.087 by 0.062

mm and 0.080 by 0.058 mm.

MALE. Similar to the female, with the usual sexual differences;

antenna with lengths of flagellar segments in proportion of 60-40-40-

40-165 (fused segments 7-10) -45-155-95-80-100; AR (12-15 combined

divided by 3-11 combined) 0.85. Palpal segments with lengths in

proportion of 30-35-72-40-30, third segment moderately swollen on

proximal 0.6, small deep sensory pit opening by slightly smaller pore
at about midlength of segment, distal third of segment slender; PR
3.00. Hind TR 0.48. Genitalia quite similar to those of juliginosa.

Dististyle nearly straight, tapering to slender, slightly bent, pointed
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tip. Aedeagus shield-shaped, with low transverse basal arch, basal

arms short and directed anterolaterad, sides convex, distally con-

verging to slender, papilliform tip. Parameres (fig. 4k) with slender

basistylar apodemes; fused for 0.7 of total length, fused proximal por-

tion moderately slender near base, slightly broadened subapically, the

prongs of distal fork tapering rapidly to filiform tips directed caudad.

DISTRIBUTION. Brazil, Jamaica, Puerto Rico.

TYPES. Holotype, female, El Verde, Puerto Rico, Luquillo Mts.,

July 8, 1970, C. G. Moore, from phasmid (Type no. 71146, USNM).
Allotype, male, El Verde, Puerto Rico, Barrio Rio Grande, no date,

G. E. Drewry, sticky trap. Paratypes, 1 male 12 females, as follows:

BRAZIL: Nova Teutonia, Santa Catarina, October 1962, April 1963,

February 1971, F. Plaumann, at light, 7 females. JAMAICA: Hardwar

Gap, Portland Parish, Green Hill, August 17, 1969, R. E. Woodruff,

light trap, 1 female. PUERTO RICO: Same data as holotype except
collected February 13, 1970, by C. G. Moore and D. M. Whitacre, 2

females; same data as allotype, 1 male.

DISCUSSION. Forcipomyia wiUistoni is structurally the least modi-

fied of the species belonging to this group, but has quite distinctive

color characters, including the prominently bicolored antenna, dark

brown palpi, and dark brown legs. The unmodified mandibles and

maxillae, and the abdominal vestiture with abundant striated slender

dark brown scales present and long golden hairs or enlarged basal

tubercles lacking, place this species fairly close to the basic fuliginosa

stock, from which it differs most in the expanded labella.

This species is dedicated to the memory of that great American

dipterist, Dr. Samuel W. Williston, to whom we are indebted for

much of our early knowledge of West Indian Diptera. Dr. Williston's

note (1908) quoted in the introduction concerning the phasmid para-
site he knew from the West Indies probably refers to this species.

Whether Williston's specimen still exists is problematical; I have not

found it in my examination of Williston's St. Vincent ceratopogonids
or in his material in the University of Kansas.

One female from Finca Carpenteria, Tambo, Cauca, Colombia,

2500 m, July 9, 1964, V. H. Lee, light trap is only provisionally referred

to wiUistoni because it fits in all characters except two: the vestiture

of the abdominal pleura, which consists of mixed black striated scales

and long golden hairs like those of obesa, and the shape of the third

palpal segment, in which the sensory pore opens at the apex of a
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subconical ventrodistal expansion somewhat like that of obesa. This

specimen may possibly represent a distinct species, but the material is

too limited for any conclusions.
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Meigen ( N. STATUS ) to include the world-wide caterpillar parasite, F. fuliginosa

(Meigen), and four species of a neotropical group that includes the "stick-ticks"

which suck blood from stick insects of the orthopterous family Phasmidae. The
stick-ticks were previously placed in the genus Phasmidohelea Mayer, which is

now synonymized with Microhelea (N. SYN. ). Two new species are described,

F. amazonica from Brazil, habits unknown, and F. willistoni, parasitic on phasmids
in Puerto Rico. Willis W. Wirth, Systematic Entomology Laboratory, USDA, c/o
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TWO NEW SPECIES OF FALSE SPIDER MITES (ACARINA:
TENUIPALPIDAE) AND A NEW TETRANYCHID

DISTRIBUTION RECORD FROM NEW YORK STATE 1

Siegfried E. Thewke and Wilbur R. Enns2

The phytophagous mites of New York have been taxonomically

treated at least in part by Parrott et al. (1906); Hodgkiss (1928;

1930); and Reeves (1963). Various groups also have been included

in studies by Baker and Pritchard (1953), and Pritchard and Baker

(1958). Publications too numerous to mention have dealt with the

bionomics and control of phytophagous mites in New York. The pres-

ent paper is a contribution toward a knowledge of the false spider-

mites in that State and in the United States.

In addition, we publish herewith a new distribution record for a

spider-mite, Beerella petiolaris Thewke 1967 (Tetranychidae) from

New York, previously known only from Missouri. A single female

specimen was taken at Himrod, Yates Co., New York, Aug. 24, 1968 in

leaf litter at the edge of Seneca Lake by S. E. Thewke. This is a

great extension of the range of the genus Beerella, only one other spe-

cies being known and that from Mexico
(
Beer & Lang, 1958; Thewke,

1967).

Family TENUIPALPIDAE

Genus Brevipalpus Donnadieu 1875

Brevipalpus edurensis NEW SPECIES

Female (Figs. 1, 2). Body broadest at suture between propodo-

1 Contribution from the Missouri Agricultural Experiment Station, Project 151,

Entomology Research Museum. Journal Series No. 7109. Approved by the Di-

rector. Accepted for publication: June 10, 1971 [3.0121].
2Research Specialist and Professor, respectively, Department of Entomology,

University of Missouri, Columbia, MO 65201.
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FIG. 1. Brevipalpus edurensis female, dorsal aspect. FIG. 2. Brevipalpus

edurensis female, ventral aspect. FIG. 3. Brevipalpus edurensis nymph, dorsal

aspect.

soma and hysterosoma. Rostrum reaching to distal ends of femora I;

fourth segments of palpi each with two setae and a sensory peg;

femora I with a lanceolate, strongly serrate, dorsal seta; genua I with a

similar seta, lightly serrate. Tarsi I and II each with a single sensory

rod. Claws strongly curved. Rostral shield with some reticulation.
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Dorsal propodosomals lanceolate, serrate. Eyes present. One pair of

short, serrate humerals present. Hysterosoma with six pairs of lanceo-

late, serrate dorsolaterals; hysterosomal pores present; dorsomedian

ridge with some transversely coalescent areolae posteriorly. Dorso-

median groove on hysterosoma narrow, with a few indistinct reticular

elements. Dorsal hysterosomals setiform, serrate. Entire metapodo-
somal venter evenly reticulate; anterior medioventral setae short; pos-
terior medioventrals long, extending beyond the bases of the anterior

pair. Genital and ventral plates reticulate. Average length of body
252/x, including rostrum 312/i; average width 177^.

Nymph (Fig. 3). Dorsal setae on femora I broadly lanceolate,

serrate. Idiosoma with second and third pairs of propodosomals, hu-

merals, and first, second, fourth, and sixth pairs of dorsolateral hystero-

somals, lanceolate, serrate. First pair of propodosomals, third and fifth

pairs of dorsolateral hysterosomals very short, setiform, nude. Dorso-

centrals minute. Integument as figured. Average length of body
215^, including rostrum 237/x; average width 148/.i.

Male ( Figs. 4, 5
)

. Body broadest at juncture of propodosoma and

metapodosoma; rostrum reaching to middle of femora I. Palpi each

with two setae and a sensory peg. Femora I with a dorsal, slightly

serrate, seta. Tarsi I with one sensory rod; tarsi II with two sensory
rods. Rostral shield striate. Dorsal propodosomals lanceolate, ser-

rate. One pair of lanceolate, serrate humerals present. Metapodo-
soma and opisthosoma with lanceolate, serrate setae. Dorsum evenly
reticulate. Metapodosomal venter reticulate. Posterior metapodo-
soma with ventral setae reaching beyond bases of anterior pair. Av-

erage length of body 205/>, including rostrum 246/x; average width

129^.

Types. Holotype female, and allotype, on leaves of basswood,

Tilia americana L. Host tree situated 100-200 meters from Catskill

Creek, East Durham, Greene Co., New York, about one mile north of

the junction of Carter Bridge Road with Route 145. The mites were

collected on August 31, 1968 by S. E. Thewke. Paratypes: six females

and five nymphs, same data as holotype; and three additional females,

Himrod, Yates Co., New York from same host species but located at

the edge of Lake Seneca, September 23, 1969, S. E. Thewke, collector.

The holotype, allotype, and one nymphal paratype will be deposited
in the collections of the U. S. National Museum, Washington, D. C.;

paratypes in the University of Kansas collections, Lawrence, Kansas,
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FIG 4. Brevipalptis edurensis male, dorsal aspect. FIG 5. Brcvipalus

edurensis male, ventral aspect. FIG. 6. Pentamerismus ossianensis female, dorsal

aspect.

and in the Entomology Research Museum, University of Missouri, Co-

lumbia, Mo.

This species is morphologically most closely related to B. docimas
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Pritchard and Baker 1958
(
cf . also Thewke & Enns, 1970, p. 81

)
from

which it may be distinguished by the following table:

Brevipalpus edurensis Thewke & Enns Brevipalpus docimas P. & B.

Femora I Dorsal seta stout, Dorsal seta narrowly

strongly serrate lanceolate, scarcely serrate

Rostral Reticulate proximally, Non-reticulate

shield striate distally

Propodosomal Irregular Regular
reticulation

Propodosomal Absent Present

pores

The species name is derived from a contraction of the village name,
East Durham, in which it was first found.

Genus Pentamerismus McGregor 1949

Pentamerismus ossianensis NEW SPECIES

Female (Fig. 6). Body broadly elliptical. Palpi each with a dor-

sal seta on second segment. Femora I with one spatulate, strongly

serrate, dorsal seta, femora II similar, seta less spatuliform. Patellae

I and II each with a single rod-like sensillum. Claws long, moderately
hooked. Rostral shield broad, deeply emarginate distally. Propodo-
soma entirely reticulate dorsally; first and second pairs of anterior sub-

median and sublateral propodosomals spatulate, strongly serrate; one

pair of setiform lateral propodosomals present. Hysterosoma dorsally

with caudolaterally directed reticulations. Dorsocentrals short, seti-

form, three in number; two pairs of short, setiform dorsosublaterals,

and six pairs of spatulate, finely serrate dorsolaterals present. Meta-

podosoma with both pairs of medioventrals long and slender. Genital

and ventral plates with very light, more or less transverse, striae. Av-

erage length of body 249^, including rostrum 287/i; greatest width

183/x.

Types. Holotype female taken on leaves of arborvitae (Thuja

sp. ), Ossian, Livingston Co. New York, Sept. 29, 1969, S. E. Thewke,
collector. Paratypes: six females same data as holotype and six fe-

males, same location and host but taken April 15, 1970. No males are
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known. The holotype and one paratype will be deposited in the col-

lection of the U. S. National Museum; two paratypes will be deposited

in the collection of the University of Kansas, Lawrence, and the re-

mainder will be retained in the Entomology Research Museum, Uni-

versity of Missouri, Columbia.

Pentamerismus ossianemis may be easily separated from P. coro-

natus (Canestrini and Fanzago), a closely related species (cf. Baker

and Pritchard, 1953), by its completely reticulate idiosoma which in

P. coroiiatus is striate rather than reticulate.

The species is named in honor of the hamlet, Ossian, N. Y., in

which it was first found.
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ECOLOGICAL AND FAUNISTIC NOTES ON A COLLECTION
OF ORTHOPTERA FROM SOUTH KOREA 1

David C. Rentz 2 and Glen R. Miller3

INTRODUCTION

Published reports of Korean Orthoptera are not numerous in the

literature. Ikonnikov (1913) presented comments and species de-

scriptions on a collection of Acrididae made by P. Schmidt from many
localities throughout the country. Bey-Bienko (

1931
) published a

short paper discussing fifteen species of Tettigoniidae and Acrididae

collected in North Korea. Mori
(
1933

) published, in Korean, a more

comprehensive, though now incomplete, treatise on the Korean Tetti-

goniidae. The most recent account dealing with the Korean fauna is

that of Tsyplenkov (
1970

)
which discusses the grasshoppers ( Acri-

doidea) of North Korea. He commented on the climate, topography,

and vegetation of the Korean peninsula and the incomplete nature of

the state of knowledge of the Orthoptera of the two countries. His

study, involving only twenty-one species in twenty genera, indicates

that the grasshoppers are primarily derivatives of the Sino-Japanese

fauna. These are the major works on Korean Orthoptera. Other

studies, such as generic revisions and broader faunistic surveys, have

included Korean material and reference to many of these publications

will be found throughout this paper.

We present a report based on a collection made by the second au-

thor while stationed at a U. S. Airforce Operating Location post at

Palgong San, South Korea (figs. 1-2) during the summer and fall of

Accepted for publication: June 9, 1971 [3.0120].

-Academy of Natural Sciences of Philadelphia, Philadelphia, PA 19103.
3School of Natural Resources, The University of Michigan, Ann Arbor, Mich.,

48104.
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FIG. 1. Palgong San Mountain. Note rice paddy in foreground.

1968. Palgong San is located approximately 10 miles northeast of

Taegu, capitol of Yeongcheon province. The small village of Taegue-

dong is situated on its lower slopes but the U. S. airforce installation is

the sole occupant of the crest of the mountain. Palgong San mountain

is a prominent feature of the landscape ( fig. 1
)
and ascends to an ele-

vation of nearly 4,000 feet. The lower slopes have been extensively

cleared and terraced by the natives for rice and other field crops.

Wood gathering has significantly decimated the upper slopes of the

mountain.

The vegetation of the mountain consists of mixed conifer and de-

ciduous forest with more conifers near the crest. The area receives

snow from late October through early April and over 25 inches of rain

during the summer. The geological substrate of the mountain is pri-

marily granite. Our collection was made at basically two different lo-

calities on Palgong San. One
( foreground of fig. 1 ) is along the mar-

gins of a cultivated rice paddy, elevation approximately 2,500 feet.

The other is in the vicinity of the crest of the mountain, elevation ap-

proximately 4,000 feet. Other areas sampled on the mountain are in-

dicated in the text under different elevations.
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FIG. 2. Map of Korea.
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Family Pyrgomorphidae

Atractomorpha lata (Motschoulsky)

1866. Truxalis lata Motschoulsky, Catal. Insectes recus du Japon.

Byull. Mosk. Obshch. Prir. 39:181.

1871. Perena concolor Walker, Cat. Derm. Orth. in British Mus.,

3:506 (in part).

1874. Minorissa alata Thomas, Descriptions of some new Orth. and

notes of some species but little known. Bull. United States GeoL

Geogr. surv. Terr., 1(2 ser. 1):63.

1884. Atractomorpha BedeH Bolivar, Monografia de los Pirgomorfinos,

An. Soc. Espana Hist. Nat., 13:66,69.

1951. Atractomorpha heteroptera Bey-Bienko, Pedsemeistvo Pyrgo-

morphinae. In Bey-Bienko and Mistchenko, L. L. Saranchevye
Fauna SSSR i sopredel' nykh Stron. Chast'I Opred. Fauna SSSR

38:275.

1970. Atractomorpha brevicornis heteromorpha, Tsyplenkov, Ent.

Rev., 49(2):214.

Record. Korea, 50 mi. S. Seoul, Osan airforce base, 23-X-1968 (
G.

R. Miller, 19).

Discussion. This species is rather broadly distributed in North

Korea as suggested by the records of Tsyplenkov ( 1970 )
who recorded

it from North Korea for the first time. It will probably be found to be

similarly widespread in the south as well.

Family Acrididae

1. Subfamily Catantopinae

Anapodisma Dovnar-Zapol'skii

1933. Anapodisma Dovnar-Zapol'skii, Trud. Zool. Inst. :253:

This genus was proposed to include a single species recorded from

the southern portion of the Maritime Territory. Ikonnikov (1913) re-

corded it under the name Podisma dairisama Scudder from several lo-

calities in Korea. His series consisted of females and a single male and

he was doubtful of the placement of the specimens from Korea in that
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species. It is apparent that the species described below is the one he

referred to in his discussion.

Generic diagnosis:

1. Tegmina short, shorter than dorsal length of pronotum.
2. Median carina of pronotum weak but distinct.

3. Tympanic organ present on first abdominal segment.

4. Hind tibia without apical spur on outer margin of dorsal surface.

5. Hind femur with smooth dorsal carina.

6. Pronotum with lateral carinae indicated solely by color.

7. Prozona elongate, 2.50-2.70 times longer than metazona.

8. Apex of pronotum with a medial notch.

9. Subgenital plate of male conical.

10. Ovipositor of female with two denticles at apex.

Type of the genus: Anapodisma miramae Dovnar-Zapol'skii 1933

by monotypy.

Anapodisma beybienkoi Rentz and Miller NEW SPECIES

(Figs. 3-8)

Diagnosis. Tegmen covering tympanal organ. Furcula of male

cylindrical, parallel; lateral processes of supra-anal plate elongate,

slender; cercus elongate, equal in length to basal width of subgenital

plate; apical projection of subgenital plate elongate. Female with

mesosternal interspace twice as broad as long; supra-anal plate broad,

without any indication of longitudinal sulcus; ovipositor with dorsal

ridges parallel, with low serrations; subgenital plate produced mesad.

Description. HOLOTYPE MALE. HEAD short, dorso-ventral

length slightly longer than dorsal length of pronotum; frons in profile

distinctly sloped; frontal ridge with distinct furrow, better indicated

in dorsal 2/3, approaching but not attaining clypeus, in profile project-

ing beyond base of antennae. Vertex broadly triangular, depressed

mesad, without median carinae; fastigium slightly less than twice as

broad as interocular distance at vertex; foveolae obsolete. Antennae

extending distad beyond apex of pronotum. PRONOTUM elongate

not convex in profile; prozona smooth, metazona rugulose, dorsal sur-
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FIG. 3. Habitat of Anapodisma beybienkoi Rentz and Miller, new species.

face with three transverse sulci (fig. 4); median carina weak, obsolete

between sulci, more distinct on metazona; lateral lobes trapezoidal,

longer than deep, posterior portion ( part of metazona
) coarsely punc-

tate; anterior margin of dorsal surface weakly rounded, median carina

feebly emarginate; posterior margin of dorsal surface concave, emargi-

nate; anterior and posterior lateral angles obtuse; ventral margin trun-

cate in distal 1/2, anterior portion truncate but directed dorsad. TEG-
MINA abbreviate, elongate, with three prominent longitudinal veins,

attaining apex of first abdominal segment, covering 2/3 of abdominal

tympanum. LEGS. Fore femur stout, convex dorsad, ventral margin

distinctly concave. Fore and middle tibia bowed, ventral surface con-

vex; anterior and posterior margins of ventral surface with three spines

in apical 1/4, two longer spines at apex. Middle femur thickened,

outer surface without any indication of lateral longitudinal sulcus.

Hind femur elongate, little more than 4.30 times longer than basal

width; ventral genicular lobe short, with apex broadly rounded, ven-

tral margin weakly sinuous; dorsal surface with eleven pines on inner



Ent. News, Vol. 82, October 1971 259

margin, ten on outer margin, all equally spaced, weakly recurved.

Apex of ventral surface with two spurs on inner margin of equal

length. Empodium between claws large, ovoid, not attaining apex;

first segment of hind tarsus subequal to third. Prosternum with prom-

inent, conical, tubercle weakly directed toward mesosternum. Meso-

sternal lobes widely separated, length of lobe almost equal to its

greatest width, interspace with lateral margin convex, nearly 3/4 as

wide as mesosternal lobe. Metasternum with lobes feebly separated,

interspace narrow, somewhat expanded anteriorad, greatest width

1/3-1/4 that of mesosternal interspace at anterior margin. ABDOMEN
smooth, almost glabrous, without punctation; median carina feebly in-

dicated, especially in posterior portion of segments. Tympanal organ

of first tergite well developed, open; furculae of distal tergite small,

cylindrical, rugulose and finely punctate; supra-anal plate triangular,

almost as broad as long (fig. 5); dorsal surface on each side with

prominent tubercle; lateral margins and tubercles finely punctate.

Cercus conical, distal 1/4 narrowed dorso-ventrally flattened, in length

just attaining apex of supra-anal plate. Subgenital plate with promi-

nent apical tubercle and apparent second tubercle formed by pallium

directed dorsad at apex of supra-anal plate. Concealed genital com-

plex (figs. 7-8).

Allotijpe jemale. Similar to male but with following exceptions:

size larger, form more robust. Mesosternal interspace nearly twice as

broad as long. Supra-anal plate triangular, nearly as wide as long,

without any indication of median longitudinal sulcus. Cercus stout,

2.5 times longer than basal width, tapered to apex. Ovipositor (fig.

6) elongate, ridges of dorsal valves parallel, with low, blunt serrations;

apex of dorsal and ventral valves excavate, dentate. Subgenital plate

simple, produced mesad.

Coloration. Overall coloration of species in life uniform in series

before us, dark olive green except for following areas, eye reddish

brown; head distad of eye dorsally with black stripe extending adja-

cent onto pronottim and continuing laterally to pronotal apex. Teg-

men pink, veins concolorous. Dorsum of femora, tarsal claw and em-

podium brownish. Supra-anal plate and furcula of male black except

for medial longitudinal portion. Cercus green, apical 1/2 dark brown

to black. Supra-anal plate of female concolorous with rest of abdo-

men; cercus light brown; ovipositor straw brown to pink.
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Measurements.

Total Length Width Length Hind

length Pronotum Pronotum Femur
Males

holotype 21.50 4.30 2.70 10.80

paratypes 18.10-18.40 4.00 2.80 10.10-10.30

Females

allotype 22.50 4.80 4.00 12.30

paratypes 23.20-26.40 4.80-5.40 3.90-4.50 12.80-13.40

Records. Korea, Palgong San, crest of mountain, 4,000 ft. elev.,

14-VII, 21-VII-1968 (holotype, allotype), 5-VIII, 10-VIII, 25-VIII-1968

(G. R. Miller, 95 $, 1899).

Deposition of type. The holotype and allotype are deposited in

the Academy of Natural Sciences of Philadelphia. Paratypes will be

deposited in the U. S. National Museum, British Museum (Natural

History ) , University of Michigan ( Museum of Zoology ) , and the Zo-

ological Institute of the USSR.

Derivation of name. We take pleasure in christening this species

in honor of Dr. G. Y. Bey-Bienko of the Zoological Institute of the

USSR who kindly contributed comparative notes with A. miramae the

only other known member of the genus and aided with the identifica-

tion of several other species reported in this paper.

Discussion. Anapodisma beybienkoi is one of the commonest

grasshoppers occurring near the crest of Palgong San. It prefers ex-

posed granitic outcrops with sparse vegetation. The olive green color-

ation of the grasshoppers with their pink wings renders them quite ob-

vious against their background. Copulating pairs as, well as oviposit-

ing females, were frequently encountered.

The University of Michigan collection contains two males and two

females of an Anapodisma collected in the Central National Forest, 18

miles northeast of Seoul on 11 July, 14 August, and 22 August 1954 by
G. W. Byers which probably represents a third species. Only a single

specimen (male) has the tegmina attaining the tympanum, the others

have the condition illustrated by A. miramae. In addition, the rugu-

losity of the posterior portion of the pronotum is reduced and the teeth

of the ventral ovipositor valves of the females are more pronounced.
The cercus of the male is more stout and shorter than the basal width
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5

FIGS. 4-8. Anapodisma beybienkoi Rentz and Miller, new species. Fig. 4

pronotum fig. 5 abdomen holotype male. Fig. 6 apex of abdomen allotype female.

Figs. 7,8 concealed genitalia holotype male, all greatly magnified.

of the adjacent subgenital plate. In addition, the apical tubercle is

less pronounced. The dry aedeagus is much as illustrated by A. bey-

bienkoi.
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Oxya sinuosa Mistshenko

1951. Oxya sinuosa Mistshenko, I zdatel'stvo Akad. Nauk SSR, Mosc.

p. 167.

Records. Korea, Palgong San, 10 airline mi. N., in rice paddies,
2-X-1968 (G. R. Miller, 66 $, 10$ $

).

Discussion. Although described from the region of Seoul, Korea,

O. sinuosa is widespread throughout the country and reports of O.

velox in that country likely refer to this species, Bey-Bienko and Mist-

shenko (1951). Tsyplenkov (1970) listed many localities in North

Korea for this species. Oxya species have long been pests in rice pad-
dies and O. sinuosa is no exception. The species is abundant in the

paddies at the base of Palgong San where it causes considerable dam-

age.

2. Subfamily Acridinae (sensu latu)

Acrida cinerea Thunberg

1815. Truxalis cinereus Thunberg, Mem. Acad. St. Petersb., 5:263.

1815. Truxalis unicolor Thunberg, ibid.:263.

1842. Truxalis chinensis Westwood, Donovan Ins. China, 22, pi. 10.

1866. Acrida lata Motschoulsky, Bull. Sci. Nat. Mosc., 39( 1) :181.

1901. Acrida csikii I. Bolivar, 3-tes Asiat. Forschungreise, 2:228.

1913. Acrida turrita koreana Ikonnikov Uber Schmidt aus Korea

mitgebr. Acridiodeen, Kuznetzk:10.

Records. Korea, Palgong San, 10 airline mi. N. Taegu, in rice pad-
dies at base of mountain, 22-VII-1968 (5$ <J, 299 all last instars),

23, 25-VIII, 2-X-196S (G. R. Miller, 5-5 5, 4$ $
).

Discussion. The interesting taxonomic history of A. cinerea is a

manifestation of its many chromatotypes and morphotypes. Variation

in body size is probably the biggest factor attributing to the above

synonymy. The species is widespread, Dirsh ( 1954 ) listing it from

Japan, Kyushu, Korea, Manchuria, Mongolia, China, Macau, and For-

mosa. Its closest relative is A. testacea from South Africa. The species

is quite common in the rice paddy areas at the base of the mountain

where they are avidly collected by the Koreans who strip the legs

from the grasshoppers and roast them. Large wicker baskets of
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roasted grasshoppers, primarily of this species, are common sights in

the market places near Taegu.

Arcyptera coreana Shiraki

1930. Arcyptera coreana Shiraki, Trans. Nat. Hist. Soc. Formosa,

20(111):328.
Records. Korea, Palgong San, mid point between base and crest,

27-VII-1968 (G. R. Miller, 3<S<5, 1$).

Discussion. This species is known from northeastern China, Man-

churia, Hupei and Kiangsu. It is a widespread species in North Korea

as suggested by the records of Tsyplenkov (
1970

)
and is pestiferous

and abundant in rice and other grain crops.

Chorthippus (Megaulacobothrus) aethalinus aethalinus Zubovskii

1899. Stenobothrus aethalinus Zubovskii, Trud. Russ. ent. obsch.,

32:600.

1898. Stenobothrus fuUginosus Zubovskii (not of Ivanov), Ezhe, Zool.

Mus., Acad. Nauk, 3:87.

Records. Korea, Palgong San, 8 airline miles N. Taegu, 4,000 ft.

elev., 4-VII, 27-VIII, 3-VIII, 10-VIII-1968 (G. R. Miller, 1455,

1299).
Discussion. Bey-Bienko and Mistshenko (

1951
)

stated that this

subspecies ranges from southern Siberia from the Altai to the lower

course of the Amur, Northern Maritime Territory; north China and

Manchuria. Bey-Bienko (personal communication) suggests that the

subspecies C. a. koreanus Mistshenko from eastern Korea and C. a.

kongausensis ( Caudell )
from the southern part of the Maritime Terri-

tory may actually all be synonymous with C. a. aethalinus, the pur-

ported differences attributeable to variation. Tsyplenkov (1970) re-

corded C. a. koreanus from Wonsan Mountain Pass. Singing males

were observed repeatedly on the bare gravelly areas near the top of

Palgong San Mountain (fig. 3).

Chorthippus (Glyptobothrus) biguttulus maritimus Mistschenko

1951. Chorthippus biguttulus maritimus Mistshenko, Fauna USSR,

Zool. Inst. USSR, no. 40, Engl. Trans.
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Records. Korea, Palgong San, 8 airline miles N. Taegu, 4,000 ft.

elev., 5-VIII, 10-VIII, 24-VIII-1968 (G. R. Miller, 105 $, 79 9
).

Discussion. Bey-Bienko and Mistshenko (1951) listed many lo-

calities for this subspecies in the Maritime Provinces and adjacent is-

lands. They noted "evidently Korea and Japan," Tsyplenkov ( 1970 )

recorded the subspecies from Wonsan Mountain Pass in North Korea

and we verify its occurrence in South Korea. This grasshopper is quite

common on Palgong San Mountain where the red-legged males may
be observed courting females on sparsely vegetated ground.

Mongolotettix japonicus japonicus (I. Bol.)

1898. Chrysochraon japonicus, I. Bolivar, Ann. Mus. An. Stor. Nat.

Geneva, 39:82.

1932. Mongolotettix japonicus japonicus, Bey-Bienko, Eos, 8:83.

Records. Korea, Palgong San, 8 airline mi. N. Taegu, VI-6, VI-10,

14-VII, 27-VII, 10-VIII-1968 (G. R. Miller, 455,89$).

Discussion. This subspecies is known from the Maritime Terri-

tory, throughout Korea and Japan. It was common on Palgong San

Mountain, especially at the crest in wooded thickets.

3. Subfamily Oedipodinae

Bryodema tuberculatum dilutum (Stroll)

1813. Gryllus tuberculatum Fabricius, Sept. Ent., p. 290.

1813. Bryodema tuberculatum dilutum Stroll, Repres. Spectres, p. 21.

1838. Oedipoda tuberculata, Burmeister, Handb. Ent., p. 641.

1882. Bryodema tuberculata, Brunner, Prodr. Eur. Orth., p. 167.

1913. Bryodema tuberculatum siberica Ikonnikov, Uber. die von P.

Schmidt-Aus Korea Mitgebr. Acrid, p. 17.

Records. Korea, Palgong San, 4,000 ft. elev., 27-VII-1968 (G. R.

Miller, 65 5, 2$ 9).

Tsyplenkov (
1970

)
was the first to record this subspecies from the

Korean Peninsula. It is broadly distributed over the European part
of the USSR and Ural region, Siberia, Mongolia, and China from Pe-

king to Kansu and Szechwan province and from Tibet to the Hima-
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layas. It probably occurs throughout Korea in suitable habitats. Our

specimens were collected on exposed granitic outcrops where the

loudly studulating males were to be found after the long courtship

flights. In this respect, the species is similar to Circotettix and Aero-

choreutes of North America. The coloration of the grasshoppers is

basically tan with grey and black speckles and blotches. This renders

the grasshoppers almost complete camouflage on the granitic rock.

The red hind wing and black band are readily seen, however, when

the grasshoppers fly high in the air during courtship.

Oedaleus infernalis infernalis Saussure

1884. Oedaleus infernalis Saussure, Mem. Soc. Phys. Geneve,

28(9):117.

Records. Korea, Palgong San, 4,000 ft. elev. 8 airline mi. N. Taegu,

27-VII, 23-VIII-1968 (G. R. Miller, 455,299).
Discussion. O. infernalis has been subdivided into a number of

subspecies, all of which have been implicated in destroying cultivated

plants especially rice. In the Palgong San region the grasshopper was

found mostly on the slopes of the mountain and not in the rice paddies

where considerable damage was being done by other grasshopper

pests, Oxya sinuosa and Acrida cinerea. O. i. infernalis is known from

northeastern China, Taiwan, Japan and the Ryuku Islands. Tsyplen-

kov (1970) recorded it from many localities in North Korea where it

was often associated with rice.

Trilophidia japonica Saussure

1888. Trilophidia japonica, Mem. Soc. Phys. Geneve, Add. ad Prod.

Oedip., 30(1 ):54.

Record. Korea, Palgong San, 4,000 ft. elev., 24-VIII-1968 (G. R.

Miller, 15).
Discussion. This genus is composed of three species, two occurring

in Java, and T. japonica known from North China, Manchuria and

Japan. Tsyplenkov (1970) recorded the species from Korea for the

first time, listing Sariwon and Pyongyang as localities. His notations

indicate the species was found in rice paddies but our single specimen
was found near the crest of the mountain where rice is not grown.
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Family Tettigoniidae

1. Subfamily Tettigoniindae

Tettigonia dolichoptera Mori

1931. Tettigonia dolichoptera Mori, Jour. Chosen Soc. Nat. Hist.,

16:52-53, fig. a.

Records. Korea, Palgong San, 10 airline miles N. Taegu, base of

mountain, in rice paddies, 27-VII, 2-X-1968 (G. R. Miller, 25 $).

Discussion. Little is known of the habits or geographic distribution

of this species which is apparently confined to the Korean peninsula.

T. cantans, the most widespread representative of the subfamily and

much smaller in size also has been recorded from Korea but we have

found no specimens near Palgong San. T. dolichoptera apparently

prefers the lush vegetation bordering the rice paddies and was not

found far from water.

2. Subfamily Decticinae

Gampsocleis sedakovi obscura Walker

1869. Decticus obscurus Walker, Cat. Derm. Salt. Brit. Mus. 11, p. 21.

1906. Gampsocleis obscurus, Kirby, Syn. Cat. Orth. 11, p. 185.

1909. Gampsocleis christenici Adelung, Ann. Mus. Zool. Acad. St.

Peterb., 14, p. 343.

1923. Gampsocleis obscura, Uvarov, Trans. Ent. Soc. Lond., 3(4) :520.

Records. Korea, Palgong San, 8 airline miles North of Taegu,

2,500 ft. elev., 27-VII, 25-VIII-1968 (G. R. Miller 7 <S (5,399).
Discussion. Dirsh (1927) synonymized G. obscura Walker with G.

sedakovi
(
Fischer-Waldeim

)
and concluded "I consider G. obscura

(Walker) not a separate species, but only a subspecies of G. sedakovi

(F.-W. ). I came to that conclusion, because in morphological re-

spects I found all transitive degrees between G. sedakovi and G. ob-

scura." A more thorough study of the geographical distribution of the

two is necessary to determine if they should be considered subspecies

in the modern sense. G. obscura was described from Korea (no defi-

nite locality stated) and recorded by Bey-Bienko (1931) from Peikto

Mountain, North Korea. Our material agrees well with typical repre-
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sentatives of G. s. obscura. All specimens were found on the mountain

most frequently in sparsely vegetated clearings. This species is a

ground dweller.

Gampsocleis ussuriensis Adelung

1910. Gampsocleis ussuriensis Adelung, Hor. Soc. Ent. Ross 39:351.

1918. Gampsocleis amuriensis Pylnov, Mem. Inst. Agron. Voronezh.,

3:141.

1918. Gampsocleis orientalis Pylnov, loc. cit. p. 142.

Records. Korea, Palgong San, 2,500 ft. elev, 25-VIII-1965 (G. R.

Miller, 1$).
Discussion. This species is known from Ussuri-land, Kabanovsk

and Spassky provinces, Amus and Tchifu China. Mori (
1933

)
was

the first to record the species from Korea. Only a single specimen
was found on Palgong San where G. s. obscura is much more abun-

dant.

Metrioptera bonneti (Bolivar)

1890. Platycleis bonneti Bolivar, Ann. Soc. Esp. Hist. Nat., 19:326.

1926. Metrioptera bonneti, Uvarov, Ann. Mag. Nat. Hist., 17:279.

Records. Korea, Palgong San, 8 airline miles north of Taegu,

3,500-4,000 ft. elev., 22-V-1968 (3rd and 4th instars), 27-VII, 10-VIII,

23-VII-1968 (G. R. Miller, 7<5 t, 79 9 ).

This species was described from Yezo Island near Japan. It is

known from several islands near Japan, Uvarov (1926) and Japan it-

self. Mori (1933) recorded A/, bonneti from Korea. Our specimens
differ from those described by Uvarov (1926) in that the incision of

the last abdominal tergite of males is not very deep and the lobes

are short and divergent, not acuminate or touching each other as he

described. The sixth abdominal sternite of the female does not bear

a shallow transverse carina and the lobes of the subgenital plate are

considerably shorter in comparison with Japanese specimens of this

species.

M. bonneti is among the commonest of Orthoptera on the slopes of

Palgong San. It prefers herbaceous vegetation when adult but nymphs
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are to be found in grassy meadows as well. All of our specimens are

dark brown or blackish and only a few nymphs show traces of green,

so typical of the material studied by Uvarov. Until types of several

species can be studied, it seems adviseable not to regard our species

as new at this time. On Palgong San, this species is one of the first

Orthoptera to appear in the spring.

Measurements:
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concave, posterior margin truncate to feebly convex. Lateral lobe of

pronotum (fig. 10) broader than deep, hind margin without humeral

sinus. Prosternal processes elongate, four times as long as basal width.

Tegmina longer than length of pronotum. APPENDAGES. Fore

tibia armed dorsally with three widely spaced spines on posterior

margin, ventral surface with six spines on both surfaces; middle tibia

armed dorsally with three spines on anterior margin, four on posterior;

ventral surface with six elongate spines on both margins; hind tibia

armed dorsally with a great many stout spines on inner and outer

margins, ventral surface with fewer, more elongate spines. Apex of

hind tibia armed dorsally with a pair of recurved, stout spurs, the ex-

ternal spur subequal to internal; ventral surface with four, stout apical

calcars, the internal pair subequal to outermost spur. Plantula of hind

tarsus small, quadrate, as long as broad, 1/3 or less the length of meta-

tarsus. ABDOMEN without carinae; tergite 10 with deep V-shaped
medial incision forming a pair of acute projections. Cercus dorso-

ventrally flattened (fig. 9) internal tooth blunt, distal tooth hooked,

apex sharp. Subgenital plate with a broad V-shaped medial incision,

styles very elongate, longer than apical width of plate between the

styles. Titillators (fig. 11). COLORATION. Generally castaneous

brown as usual for the genus. First segment of antenna and portion

of head distad of eye heavily marked with black. Face pale testa-

ceous, occiput speckled with grey. Pronotum with disk castaneous,

darker at humeral angles and in region of V-shaped marking. Tho-

racic pleurites with black longitudinal marking continuous onto ab-

domen. Tegmina casteneous except for apical portion which is much
more testaceous brown. Fore and middle legs speckled with black;

hind femur with black stripe along entire surface of ventral carina;

ventral margin testaceous; base of hind femur black followed by a

testaceous or whitish area to middle of dorsal surface. Abdomen

castaneous, distal margin of tergites with black spots. Entire dorsal

surface of abdomen hirsute, especially in region of tenth tergite.

Allotype female. Differs from male in following characteristics:

tenth abdominal tergite less deeply incised (fig. 12); cercus conical,

distal 1/4 abruptly narrowed, apex rather blunt directed inward; sub-

genital plate broader at apex than base, with a pronounced medial

keel, hind margin with a broad V-shaped medial incision; ovipositor

shorter than body, decurved. Coloration much as described for male,

ovipositor castaneous, apex somewhat darker.
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Measurements:

Length Length Length
of Length Width Hind Exposed Length

Body Pronotum Pronotum Femur Tegmen Ovipostor

Males

holotype 26.50 7.50 5.00 25.20 8.70

paratype 26.30 7.70 4.30 22.30

Female

allotype 31.50 8.60 5.00 26.70 8.50 25.60

Records. Korea, Palgong San, 8 airline mi. N. Taegu, l-IX-1968

(G. R. Miller, holotype male), 14-VIII-1968 (G. R. Miller, 1 last in-

star 2
), base of Palgong San, 10 mi N. Taegu, 2-X-68 (G. R. Miller,

allotype, female in rice).

Deposition of types. The holotype and allotype are deposited in

the Academy of Natural Sciences of Philadelphia.

Derivation of name. This species is named with reference to the

type locality.

Discussion. This species is most closely related to P. ussuriensis

which occurs to the north (Mt. Peikto, Korea) and Spassky, South

Ussury region. P. palgongensis differs in its larger size and differently

shaped genitalia. The species is apparently adapted to both life on

the mountain as well as in the lowland rice fields. P. palgongensis is

a member of the Palpalis Group as delimited by Tinkham ( 1941). As

with P. ussuriensis, our species possess a decurved ovipositor, a feature

more commonly possessed by the related North American species of

the genus Altanticus.

3. Subfamily Phaneropterinae

Kuwayamaea sapporensis Matsumura and Shiraki

1908. Kuwayamaea sapporensis Matsumura and Shiraki, Locustiden

Japans. Jour. Agric. Tohou Imper. Univ., 3:8, pi. 2, fig. 11.

1913. Kuwaijamaea yezoensis Matsumura, Thous. Ins. of Japan,

Additam, p. 30, pi. 5, fig. 1.

Records. Korea, Palgong San, 10 airline mi. N. Taegu, 2-X-1968,

in rice paddies (
G. R. Miller, 655,1 last instar $

)
.
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FIGS. 9-14. Paratlanticus palgongensis Rentz and Miller, new species. Fig. 9

terminalia holotype male, 25X. Fig. 10 lateral view pronotal outline holotype

male, 25X. Fig. 11 dorsal view titillators holotype male, 25X. Fig. 12 Term-

inalia, allotype female, 25X. Fig. 13 apex of ovipositor, allotype female, 15X.

Subgenital plate allotype female, 25X.
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Discussion. Although described from northern Japan, K. sapporen-
sis is known from the southern Maritime Territory and Shitokan Island

south to the Kuril Islands including Saishu and Hokkaido Islands in

northern Japan. Mori
(
1933

)
was the first to record the species from

Korea where it is common in lowland rice paddies.

In all respect except size, the series recorded here agrees with the

comments of Bey-Bienko (1954). Our specimens average larger and

are more robust than the five he described, but more material is

needed before the nature of this variation can be discussed.

Measurements:

Males

Length
Pronotum

4,30-4.60

Length

Tegmen
23.70-26.80

Length
Hind

Femur
25.30-24.40

Acknowledgements. We would like to thank Dr. G. Y. Bey-Bienko
of the Zoological Institute of the U. S. S. R. for his help in determining

many of the species reported in this investigation. Our thanks is also

extended to Mrs. Rita Nickle and Mrs. Donna Foster who prepared
the illustrations and Miss Kathryn Mowery who typed the manuscript.

LITERATURE CITED

BEY-BIENKO, G. Y. 1931. On some Orthoptera from Northern Korea. Pub. Bol.

Soc. Espana Hist. Nat., 31:673-678.

BEY-BIENKO, G. Y. 1951. Investigations on grasshoppers of the USSR and neigh-

boring countries. Trud. Vsesoyuz. Ent. Obshch., 43:129-170.

BEY-BIENKO, G. Y. 1954. Fauna of the U. S. R. R. Orthoptera, Vol. 2, no. 2.

Tettigonioidea, Phaneropterinae. Zool. Inst. Acad. Sci. U.S.S.R., new series

59:1-381, [English translation].

BEY-BIENKO, G. Y. and L. L. MISTSHENKO. 1951. Locusts and grasshoppers of

the U. S. S. R. and adjacent countries. Parts 1-2. English translation. Keys
to fauna U.S.S.R. publ. Zool. Inst. U. S. S. R. Acad. Sci., nos. 38,40. pgs.

1-400, pgs. 1-21.

CAUDELL, A. N. 1927. Orthopteroid insects from the Maritime province of Si-

beria. Proc. United States Nat. Mus., 71 (7): 1-7.

DIHSH, V. M. 1927. Studies on the genus Gampsocleis Fieb. (Orthoptera, Tetti-



Ent. News, Vol. 82, October 1971 273

goniidae). Mem. Class des Sci. Phys. Math. 1'Acad. Sci. 1'Ukraine. 8:147-

158.

DIRSH, V. M. 1954. Revision of species of the genus Acrida Linne. Bull. Soc.

Foudad 1" Entom., 38:107-160.

HEBARD, M. 1924. Studies in Japanese Acrididae. Trans. American Ent. Soc.

50:209-224.

IKONNIKOV, N. 1913. Uber die von P. Schmidt aus Korea mitgebrachen Acri-

diodeen. Kasnetzk: 1-22.

MORI, T. 1933. The Korean Tettigoniidae. Jour. Chosen Nat. Hist. Soc.,

16:50-56.

TABBINSKY, S. P. 1932. A contribution to our knowledge of the Orthopterous in-

sects of U.S.S.R. Bull. Lenin. Inst. Contr. Farm Insects and For. Pests., 2:191-

205.

TINKHAM, E. R. 1941. Zoogeographical notes on the genus Atlanticus with keys

and descriptions of seven new Chinese species. Mus. Heude, notes d'Ent.

China, 8(5): 189-243.

TSYPLENKOV, Y. P. 1970. Grasshoppers (Orthoptera, Acridoidea) of the Korean

Peoples Republic. Ent. Rev., 49(2):213-215.

UVAROV, B. P. 1924. Notes on the Orthoptera in the British Museum. 3. Some

less known or new genera and species of the subfamilies Tettigoniinae and

Decticinae. Trans. Ent. Soc. London, pts. 3,4:492-537.

UVAROV, B. P. 1926. Some Orthoptera from the Russian Far East. Ann. Mag.
Nat. Hist, ser 9, 17:273-291.

2.0120 Ecological and faunistic notes on a collection of Orthoptera from

South Korea.

ABSTRACT. The few reports of Korean Orthoptera indicate that the grasshop-

pers are primarily derivatives of the Sino-Japanese fauna. Additional studies

based on a collection made by the senior author at Palgong San, South Korea add

new records and two new species to the known Korean Orthoptera fauna. DAVID

C. RENTZ, Academy of Natural Sciences, Philadelphia, PA 19103 and GLEN R.

MILLER, School of Natural Resources, University of Michigan, Ann Arbor, MI
48104.

Descriptors: Orthoptera; South Korea; ecology; new species; Pyrgomorphidae;

Acrididae; Tettigoniidae.



POLISTES SPP. PREDATORY ON ADULT LEPIDOPTERA 1

Cesar Gracia 2

On July 7, 1970 in a large lot in Cali, Colombia, I saw a wasp which had

captured a dull, brownish butterfly with a wingspan of about 3 to 4 cm. It

was cutting the wings and discarding them. It bit only near the wing base and

thus seemed efficient as if it had done this before. The wasp was not captured,

but it was almost certainly Polls tes canadensis. This species is very common
in the city, and is easy to recoqnize because it is large and has a black body
with a distinctive red head.

Rabb and Lawson (1957) and Rabb (1960) published a list of the prey of

P. annularis, P. exclamans, and P. fuscatus which did not include adult Lepi-

doptera. This may thus be the first observation of the use of adult butter-

flies as prey by Polistes spp.

Literature cited

Rabb, R. L. 1960. Biological studies of Polistes in North Carolina (Hymenoptera: Ves-

pidae). Ann. Ent. Soc. America, 53(1): 11 1-121.

Robb, R. L. and Lawson, F. R. 1957. Some factors influencing the predation of Polistes

wasps on the tobacco hornwork. J. EC. Ent. 50(6):778-784.

Accepted for publication: July 20, 1971 [3.0127].
2
Departmento Biologia, Universidao del Valle, Cali, Colombia.

Ent. News, 82: 274, 1971 274



ANALYSIS OF DNA IN MASON BEE SPERM 1

(HYMENOPTERA: MEGACHILIDAE)

T. OTTO SCHMIDT2 and ROBERT C. STOCKTON'

To the authors' knowledge, no literature has been reported which

quantifies the deoxyribonucleic acid (DNA) present in the haploid

genome of the mason bee, Hoplitis anthocopoides (Schenck). Such

data would facilitate interrelating mutation frequencies with DNA
content in sperm nuclei as suggested by Rudkin (1965) with Drosoph-
ila melanogaster. Furthermore, this information would aid in the

evaluation of existing research conducted on DNA renaturation.

The present investigation measured the amount of DNA-Feulgen

staining in mature sperm of H. anthocopoides (Schenck) and com-

pared this with an empirical norm based on Feulgen staining levels

in nuclei of chicken erythrocytes. Hen blood cells were selected as a

comparative standard because they adapt well to the type of tissue

preparation used by the authors and because there is common agree-

ment in the literature regarding their DNA cell content.

METHODOLOGY

The analysis utilized reproductive tissues of 36 hour old males

taken from three separate cultures. Gonads were dissected in a 40 [A

salt solution derived by Becker
(
1959

)
. Each gonad, complete with

testes and vas deferens, was promptly set upon a gelatin-subbed slide

alongside an area already smeared with chicken erythrocytes and air

dried for four minutes. The slide surface then received an 8% neutral

formalin treatment for six minutes after which it was rinsed for three

Accepted for publication: July 1, 1971 [3.0123].

-Chaput Valley College, 1564 Parkwood Drive, Napa, California 94558.
3
Kennedy Research Institute, Plotkin, California 95015.
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TABLE 1.

Meausrement of DNA-Feulgen content in mason bee sperm and hen blood cells

CELLS DNA- DNA/CELL
Subjects ANALYZED (N) FEULGEN/CELL ( it ) SE (X 10- 12g)

H. anthocopoides
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2.0123 Analysis of DNA in Mason Bee Sperm (Hymenoptera: Megachilidae)

ABSTRACT. The DNA-Feulgen level in the haploid genome of the mason bee

Hoj)litis anthocopoides (Schenck), measured with a scanning microdensitometer,

using Feulgen staining values for nuclei of chicken blood cells as empirical stan-

dards for comparison, indicates the mean value for the sperm DNA as 0.213 X
10~ 12

gram. T. OTTO SCHMIDT, Professor, Department of Physiology, Chaput
Valley College, 1564 Parkwood Drive, Napa, California 94558, and ROBERT C.

STOCKTON, Research Associate, Kennedy Research Institute, 1032 Moulton Ave-
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mason bee; DNA in mason bee sperm.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road
t
Baltimore, MD 21207.

1. General

Poey, P. 1970 (reprint). Centurie de Lepidopteres de 1'Ile de Cuba. Los Angeles: Entomo-

logical Reprint Specialists. xii+[74]. Cloth $ 30.00.

Shor, Elizabeth Noble. 1971. Fossils and flies. Norman: University of Oklahoma Press.

xiv+285 p. Cloth $895.
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Cloudsley-Thompson, J. L. 1968. Spiders, scorpions, centipedes, and mites. New York:
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Andrewes, C. 1970. The lives of wasps and bees. New York: American Elsevier. 204 p.
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HIGH ALTITUDE ENTOMOLOGISTi

Dr. M. S. Mani (1908- ), now Emeritus Professor of Entomology, St.

John's College, Agra, India, may well be considered the "dean" of high altitude

entomologists. He is the author of "Introduction to high altitude entomology,"

1962, Mcthuen (London), the more comprehensive "Ecology and biogeography

of high altitude insects," 1968, Dr. W. Junk (The Hague), and numerous

papers on high altitude insects among the more than 100 papers he has pub-

lished. While "emeritus" in title (retirement occurring earlier in India than in

America), he is actually still active in the School of Entomology, which he-

founded at St. John's College in 1950. He is still teaching, and his research ac-

tivity continues undiminished.

Dr. Mani organized and led entomo-

logical expeditions into the northwest

Himalaya during the years 1952-1963,

and in 1963 he also collected high

altitude insects in the Caucasus, Tien-

Shan, Alai, and Pamirs. He continues

to do field work in the northwest

Himalaya, only recently (July, 1971)

returning from a month at high alti-

tudes, were, according to a recent

letter from him, he and two advanced

students, who where studying insects

of the torrential, glacier-fed streams

"were able to make a good collection, though the weather throughout was

very foul." Dr. Mani wrote: ". . . it snowed almost daily and on some days we

were confined to our tents for almost 24 hours. Thanks, however, to the en-

thusiasm of my young collaborators, Dubey and Kaul, we successfully reared

many torrential stream forms."

1
Accepted for publication: September 8, 1971 [3.0134].
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Since returning from his latest trip to the high Himalaya he has been

collecting plant galls and gall-producing insects at various localities in India.

These later trips reflect Dr. Mani's other major interest, plant galls and gall-

producing insects. He is the author of "Ecology of plant galls," 1964, Dr. W.

Junk (The Hague); in 1954, he was president of the cecidology section of the

VIII International Congress of Botany, Paris. One of his major projects at

present is a survey of the Chalcidoidea of India.

It was a real pleasure for the writer of this note and his wife to meet and to

visit with Dr. and Mrs. Mani in Agra on several occasions in February, 1971.

We also met Dr. Mani's colleagues and students including the two men who

accompanied him on his latest Himalayan expedition. The accompanying
photograph was made at that time. The productivity of this man is truly

astounding, explainable only from his intense enthusiasm and continuous

drive.-Gordon Alexander, Department of Biology, University of Colorado,

Boulder, CO 80302.

NOTICE

We need more short articles and notes of one printed page or less for

immediate publication.

A friend writes: "Why don't you print news in the "News"? Answer:

None is sent in and we need volunteer reporters. Why don't you send some?

We have long felt that the principal role of the "News", the only monthly

entomological publication in the United States, is to inform the public, ento-

mological and general, on entomological matters-there is no other source

for immediate release. This, we believe, is more necessary at the present time

than providing an archival depository for specialized entomological data.

Very seldom is rapid publication of new taxa necessary.

We further believe that there is great need for a monthly journal that

contains readable, interesting, and useful articles items of general interest to

a large body of entomologists and other biologists. In spite of the steady

increase in the number of subscribers to the "News" over the years, it is still

limited in circulation. The editor has attempted to "round-up" articles in the

past, but they are difficult to find. Now that printing and mailing difficulties

seem to be overcome and we are back on schedule, propective contributors

to the "News" will find our prompt publication schedule appealing.

We solict your contributions, suggestions, and constructive criticisms.

ED.
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sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".
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of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox A Monograph of the Ithomiidae (Lepidoptera) Part III. The

tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Heteroptera).with the de-
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Subarctic entomology, particularly of South Georgia and Heard Island, with bio-

geographical summary. Ed. by J. L. Gressitt. Pacific Insects Monograph 23, 1970, 383 p.,

illus., incl. color pi. $ 9.50 hard binding; $ 8.50 wr., Bishop Museum Press, Box 6037,

Honolulu, HI 96818.

Wanted to buy: Living cocoons of H. cecropia, P. cynthia, A. polyphemus, H, Colum-

bia, and other species. Richard K. Zajdel, 1709 Jamestown Place, Churchill, PA 15235.

Wanted: Cleridae preserved in fluid (Formalin, Bouin's, etc.) for internal anatomy
studies. Will trade, buy or any other arrangement. Especially interested in foreign

material. G. Ekis, Entomology Department, Rutgers University, New Brunswick, NJ
08903.

Wanted: Adult Cuterebridae (Diptera) for revision in progress. Prompt return or

report. Curtis W. Sabrosky, Systematic Entomology Laboratory, USDA, c/o U. S.

National Museum, Washington, DC 20560.

For sale: Coleoptera and Lepidoptera of the World. List available for 40 cents in

international stamps. Write: Monsieur Richard Doisy, 9, rue des Bons Enfants, 89-Aux-
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and Ross H. Arnett, Jr. is nearing completion. Please send records, reprints, and notes
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guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.

Wanted: One copy of "The Naturalists' Directory (International)," 40th ed. published

by P. C. L. Publications. C. P. Chappell, 29 Horsham Rd., Hatboro, PA 19040.

Cerambycid-beetles of Laos (Longicornes du Laos). By Gressitt, Rondon, and Breun-

ing. Pacific Insects Monograph 24, 1970, 651 p, 102 pi. (2 color), maps. Over 1,000

species illustrated. Summary ch.: Biogeography of Laos. $ 17.50 hard cover; $ 16.00

wr., Bishop Museum Press, Box 6037, Honolulu, HI 96818.

Advances in Antarctic and far southern entomology. Gressitt and Strandtman, Eds.

16 authors. Pacific Insects Monograph 25, 1971, 226 p, illustr. $ 7.50 hard cover; $ 6.50

wr. Bishop Museum Press, P. O. Box 6037, Honolulu, HI 96818.
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SOME OBSERVATIONS OF THE GENUS CENTRUROIDES
MARX (BUTHIDAE, SCORPIONIDA) AND

C. SCULPTURATUS EWING 1

Herbert L. Stahnke 2

Since some individuals apparently are still in doubt about the

status of the designation Centruroides vs Centrums the following quo-
tation from Pocock (1902) is given:

3

"The name Centrums, which, since 1876, has been applied by common con-

sent to a well-known American genus of Buthidae, was originally projected into

the literature in 1828 by Hemprich and Ehrenberg as a nomcn muhim, no spe-

cies being cited as referable to it (Symb. Phys. Scorpiones, 1828; Verh. nat. Fr.

Berlin, 1829, p. 350; Ferussac, Bull. Sci. Nat. xviii, p. 304, 1829). It is true that

Ehrenberg appears to have labelled certain specimens in the Berlin Museum with

the name Centrums; but this action does not establish its right to recognition.

The first author to introduce the name in the orthodox and accepted fashion into

systematic zoology was C. Koch, who, in 1838 (Die Arachn. iv, p. 110), assigned

it to a scorpion described as Centrums galbincus, which was alleged by Karsch

to be based upon the young of a species belonging to a genus inhabiting the Ori-

ental Region and afterwards named Palamneus by Thorell. Gervais rightly ac-

cepted Koch's application of the name Centrums. Peters, on the contrary, find-

ing Ehrenberg's labelled specimens, used Centrums for the species exemplified

by them, discarding Isometrus as a synonym, in spite of its far greater claims for

admittance. If C. Koch had not previously taken up the name Centrums Peters

application of it might have been accepted, and strong reasons could have been

advanced for following Thorell when, in 1876, he used Centrums in a restricted

sense for the genus diagnosed by himself and typified by Scorpio gracilis of Latr.

(=biaculcatus, Luc.). But since the name had no recognized status until Koch

introduced it, I see no escape from the conclusion that it must date from 1838

1
Accepted for publication: September 7, 1971 [3.0132].

2Poisonous Animals Research Lab., Arizona State University, Tempe, AZ 85281.

''Because of the nature of this paper a complete synonymy for the genus Cen-

truroides is deliberately omitted.
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and be regarded as assignable to the genus typified by the species described by
Koch as Centrums galbincus.

"For the genus Centrums, as diagnosed by Thorell, I adopt the name Centm-

roidcs, which, although without a diagnosis, was given by Marx ( 1889, Proc. U. S.

Natl. Mus., 13:211) to one of the species, namely C. exilicauda, Wood. This

species, therefore, is the type of the genus in question. It has not been described

since 1863, and its generic position was unknown to Kraepelin when preparing

his monograph of the scorpions in the 'Tierreich,' in spite of Marx's publication

on the subject."

Furthermore, H & E's original reference associated the name Cen-

trums with scorpions having 10 eyes; Centruroidcs have eight eyes.

Mello-Leitao (1945) gives Scorpio margaritatus Gervais 1841 as

the type of the genus. From the above it is obvious that this could

not be correct since the genus Centrums used by Gervais was a

nomen niidum.

Centmroides is distinguished from the closely related genus Rho-

pahims as follows: 1

RHOPALURUS CENTRUROIDES

1. Caucla of male broader distally, Cauda of male not broader distally

equal or slightly longer than fe- and much longer than female

male

2. Sternite III of basilary area dis- Sternite III of basilary area smooth

tinctly granular or at most weakly granular

3. Dorsal furrow of caudal segment Dorsal furrow of caudal segment V
V deep shallow or absent

4. Ratio between distances of tricho- Ratio between distances of tricho-

bothria D, to D
:!
and D, to D

:!
not bothria D._.

to D
a
and D, to D

:!
not

less than 6.80 over 0.65

5. Center of distribution Northern Center of distribution Mexico

South America

The genus Centruroidcs is entirely an American taxon with, ap-

parently, its center of distribution in Mexico. It is found from Central

United States to Central America and in the West Indies. A few

species have invaded South America as far as Argentina and Chile.

The venom of some members of this genus is among the most toxic

of all scorpions and has been responsible for many human deaths.

Centmroides scorpions seek moisture and coolness, are cryptozoic and

'All nomenclature and mensuration according to Stahnke, Entomological

News, Vol. 81, No. 12, 1970.
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generally are negatively geotropic. Although apparently equipped

moqohologically like other scorpions they seem to have lost the ability

to burrow. They are found in and around human dwellings more

than scorpions of other North American genera. When kept in a con-

tainer they congregate together in heaps.

In addition to the morphological characteristics listed above, the

pedipalp tarsus of Centruroides scorpions do not have more than nine

distinct non-imbricated, oblique median granular rows plus a short

apical row and with or without a compound non-oblique basal row.

These rows are flanked externally and internally by large, dentate

granules, in between which are found one to four small granules,

known as supernumerary granules. These supernumerary granules,

however, do not appear until about the fourth instar. Thus juveniles

of the larger species, like C. gracilis (Latr. ), might be mistaken for

an Isometrus species, if just this characteristic is used to identify the

genus.

Centruroides scorpions lack tibial spurs but have well developed

interior and exterior pedal spurs; the latter generally have a small

basal thorn and macrochaete. The inferior margin of the fixed cheli-

B

J
\

FIG. 1. Telsons of C. scnlptit- FIG. 2. A concolorous C. sculp-

ratus: A. 2nd instar; B. 5th instar; turatus female with a mixed litter.

C. Adult.
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ceral finger bears one large tooth while that of the movable finger

bears two large teeth. The terga are mono-keeled.

In the genus Centruroides the subaculear protuberance is an un-

desirable taxonomic characteristic (Fig. 1). For example, C. exili-

cauda has frequently been characterized by the absence of this struc-

ture. Actually the early instars have an excellent subaculear tooth

and a small subaculear tubercle may persist on the adult.

Color or color patterns have been given too much systematic im-

portance. Hoffmann
(
1932

) carried this to an extreme in his key to

the species of the Centruroides of Mexico when he used as his first

dichotomy:

1. "Species "non-striped", that is to say, divested of longitudinal

yellow and dark lines on the dorsal plates of the abdomen.

2. "Striped" species, those which have the afore-stated stripings."

Apparently by this procedure artificial species have been created.

There is good evidence now that the so-called "striped" and "non-

striped" species are merely different color-pattern phases of the same

species. Thus preliminary evidence indicates that C. vittatus (Say),
C. pantheriensis Stahnke, and C. chisosarius Gertsch are one species.

Data now in our possession indicate that C. exilicauda has at least

three color phases and that possibly the Centruroides of Baja merely

represent color phases of one species. The discussion to follow will

give evidence that C. scidptumtus and C. gertschi are various color

phases of the same species.

Centruroides sculpturatus Ewing 1928

C. sculpturatus 1828. Ewing, Proc. United States Natl. Mus. 72:20.

1939. Stahnke, Doctoral Dissertation, Iowa State College, Ames, Iowa.

1940. Stahnke, Iowa State College J. Sci., 15, (1): 101.

1967. Williams & Hadley, Proc. California Acad. Sci., Ser. 4, 35 (5): 106-7.

( doubtful )

C. gertschi 1940. Stahnke, Iowa State College J. Sci. 15 (1): 101.

After examining a large number of specimens of the taxon desig-

nated as C. gertschi Stahnke, the writer, was impressed with the great

variability of the fuscous coloration. This condition raised some doubt

as to the validity of the species.
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Several comparative studies of the venom of C. gertschi and C.

sculpt uratits were made. The first, by Potter and Northey (1962),

was of a serological nature. They reported the number of precipitat-

ing fractions observed for the venoms of eight scorpion species in

f-80-

70-
,

:



*

B
FIG. 5. Second instars of concolorous female C. sculpturatus showing four

color patterns. Fig. 5A, phase no. 1; Fig. 5 B, phase no. 2; Fig. 5C, phase no. 3;

Fig. 5D, phase no. 4.

*
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By observing the secondary sexual characteristics of the genital

region of the adults
( Fig. 9

)
we were able to sex the second instar

young. These morphological structures plus the usual sexual differ-

ence in the number of pectinal teeth made the correct sexing possible.

Thus through observing the second instar young and the adults it was

obvious that the color patterns were not sex associated.

FIG. 6. C. sculpturatus, concol-

orous male and female, color phase

no. 1.

Specimens of the concolorous phase (#1) (Fig. 5 & 6) were of a

light yellow to straw color except for a blackish pigment in the re-

gion of the median and lateral eyes and along the ridge of the pos-

terior median keels of the carapace. Occasionally some of these' ani-

mals have an extremely faint fuscous condition laterad and anterior

to the median eyes but with a clear yellow area immediately surround-

ing them. In all color phases, the legs contain a reddish pigment lat-

erally at the points of articulation and the terminal one-half of the

aculeus is a blackish red.

Specimens of color phase #2 have the same basic yellowish to

yellowish brown color. Indefinite luscous markings are found through-

out the trunk dorsum of the adult. Dark pigment in sub-eliptical lorm

encircles the median eyes, extends as a chirk band on eaeli side of

anterior median lurrow to anterior margin ol carapace and is lightly

diffused throughout the carapace' with a greater concentration along



288 Ent. News, Vol. 82, November 1971

FIG. 7. C. sculpturatus, color patterns. Fig. 7A, phase no. 2; Fig. 7B, phase
no. 3.

FIG. 8. C. sculpturatus, phase no. 4. Fig. 8A, dorsal; Fig. 8B, ventral.

lateral margins (Fig. 7). On the second instar the pre-abdominal

markings are more distinct but lacking on the carapace ( Fig. 5
)

. Very
faint fuscous marbling is present on the pedipalps and lateral surfaces

of the legs. The ventral, median caudal area contains a very faint
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fuscous band. The dorsal aspects of the cheliceral manus have an

indefinite fuscous reticulum.

Color phase #3 (Fig. 5 & 7) individuals have the same basic

coloration but a definite modification of the fuscous pattern exists.

The fuscous reticulum on the dorsum of the cheliceral manus is less

distinct but the fuscous markings throughout the trunk are more defi-

nite. A distinct subeliptical dark ring surrounds the median eyes.

From this two dark bands, one on each side of the anterior median

furrow, extend to the anterior carapacial margin. Fuscous bands cover

the posterior lateral keels but do not extend anteriorly beyond the

median eyes. A fuscous band is also found along the lateral margins

of the carapace. Tergites I and II have sub-crescentic, lateral dark

spots along posterior margin. On tergites III through VI these spots

are oblong and of approximately the same size. The central lateral

keels of tergite VII have a small amount of blackish pigment. The

fuscous marbling on the lateral aspects of the legs is confined to the

femur, patella and trochanter. All the pedipalp segments except the

coxa are marbled. The inferior caudal fuscous markings are not as

broad on the & as on the 9 . On the latter sex it may extend in an in-

definite manner over the entire ventral area of the cauda and lightly

invade the lateral areas of segments II through V.

Color phase #4 ( Fig. 5 & 8
)
individuals have the same basic color

as individuals of the other phases. The fuscous markings are darker

and more definite than on phase 2 and 3 individuals. On the cara-

pace the eyes are again encircled by a sub-eliptical intense fuscous

FIG. 9. C. sculpturatus male (A) and female (B) genital area. Fig. 9A,

peetinal teeth large, begin nearer base of pectine, basal piece short. Fig. 913,

teeth smaller, basal piece posterior margin lobate.
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band. The dark pigment reaches the anterior margin on both sides

of the anterior median furrow while gradually broadening. Differing

from phase 3 the dark pigment extends from the lateral eyes to the

posterior margin. It is less intense directly opposite the median eyes

and a rather distinct break occurs half-way between the median eyes

and the posterior margin. The median furrows are not fuscous. In a

rather diffuse manner the melanistic pigment extends laterad and be-

comes a dark band along the lateral margin. One-half of the posterior

margin on each side of the posterior median furrow is densely pig-

mented. Differing from phases 2 and 3, the tergites all have an in-

tense pigment spot on the pretergite and another covering approxi-

mately one-half of the posterior margin on each side of the median

keel. Between these two intense spots the fuscous condition is rather

diffuse but progressively increases in intensity posteriad. Tergite VII

has intense pigment spots on the pretergite and then along the median

lateral keels from which it diffusely extends laterad. On all the ter-

gites, the extreme lateral margins are black. On some specimens, the

dark pigment also heavily invades the plural membranes. The ventral

caudal fuscous markings on both sexes extend to the lateral surfaces.

The marbling on the legs and pedipalps is much more distinct than

on the other phases. On the legs some marbling is now found also

TABLE 1. Distribution of C. sculpturatus by Counties.

Counties
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on the tibias. The fuscous reticulation of the cheliceral manus dorsum

is distinct. Some dark pigment is also found on sternite VII.

Table 1 shows that the distribution of the four color phases is rela-

tively uniform throughout the state with the exception of phase 4. This

exception seems to be due to inadequate sampling in these areas

and the lower frequency of this phase in the scorpion fauna.

The following morphological description is common to individuals

of all color phases.

These scorpions are all strongly granular over-all but are remark-

ably free of punctations.

The carapace bears three lateral eyes that are subequal in size

and arranged in a straight row. The anterior margin bears only a

slight indentation which in adults ranges from 0.15 to 0.20 mm. The

entire surface is densely covered with minute to moderately large

granules. The carapace is sparsely hirsute. The eyes are relatively

large and set-off by coarsely granular superciliary crests. The furrows

present are all well developed except the weakly developed lateral

oculars and the moderately developed posterior laterals. The posterior

medians and posterior marginals are the deepest but neither is slit-

like. Anterior marginal and transverse medians are lacking with the

latter represented in color phase #4 as a clear, moderately agranular

swath.

The sternum is sub-triangular with the apex represented as a tiny

distinct sclerite. The basal pit is well developed and four macro-

chaetes are present: Two anteriorly and two posteriorly.

The' movable finger of each chelicera is forked with both tines

equal in length. Its inferior margin bears two large teeth and numer-

ous long whitish bristles. On the superior margin are four denticles:

Number one is about one-half as large as number two; three and four

subequal and approximately three times as large as number two. The

fixed finger is not forked. On its anterior surface is a large tooth and

long whitish bristles that are also found on the inferior manus surface.

The superior surface- bears two denticles; number one is bicuspid with

the' anterior cusp generally about one-third larger than the other.

The- pedipalp fingers are long and slender, the manus narrow, and

the patella and femur are slender.

The pedipalp tarsus is moderately covered with short, somewhat

stubby bristles. It has a long, low basal lobe and its cutting edge
bears eight non-imbricated, oblique rows of granules plus a short api-
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cal row. Each row begins with a large basal granule that is about

two to three times as large as the others. The terminal short row bears

four to five granules. These median rows are flanked interiorly and

exteriorly by large and small granules. The large lateral granules

form an oblique row of three with the basal granule of the median

oblique rows. Interspersed between the large lateral granules are

small ones, the supernumerary granules, which range in number from

one to four; the usual number being two to three.

The pedipalp tibial finger is without a basal lobe and contains only

a slight indentation to receive the tarsal lobe. The manus of the tibia

is sparsely hirsute, densely covered with minute to moderate sized

granules in the intercarinal spaces of both sexes. Costate reticulations

are absent. All manus keels are moderately to strongly developed
and granular. The external marginal keel is strongly developed. The

superior exterior secondary is moderately developed. Between these

two keels is a short weak but granular accessory keel. The moderately

developed superior digital keel extends onto the base of the tibial

finger but the equally well developed superior inner secondary keel

extends the entire length of this finger with granules on only the basal

half.

The keels of the pedipalp patella are moderately to strongly de-

veloped and bear moderate sized granules with the exception of the

weakly developed ventral inner keel which bears large granules. In

addition to the usual keels there is a well developed, granular dorso-

median keel. All the patellar surfaces are densely covered with fine

to small granules with the exception of the inner surface. This bears,

in addition, scattered large granules and at the proximal margin are

usually found two very large dentate granules.

The keels of the pedipalp femur, with the exception of the obso-

lete exterior median, are all moderately to strongly developed and

bear moderate to large sized granules. The exterior surface of the

femur is greatly narrowed. All surfaces arc densely covered with

fine to small granules. In addition to these there are widely dis-

persed large granules on the exterior surface and a median row of

widely spaced large granules, on the inner surface.

The tarsomeres and tibia of the walking legs are moderately to

densely covered with short, stout bristles. The other segments are

sparsely hirsute. The ventral surfaces of tarsomere II are irregularly

covered with moderately long bristles. The patellae of legs I through
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IV laterally bear two median granular keels plus superior and inferior

strongly granular keels. The intercarinal spaces are densely granular

and a row of large granules are found on the inferior margin of the

patella and femur. Exterior and interior pedal spurs of all legs are

well developed, the exterior one bearing a basal spur and one bristle.

The tergites are sparsely hirsute and are densely covered with fine

to moderately large granules. Tergites III-VI each bear a lateral

transverse area which is largely devoid of granules. This is most evi-

dent on color phase #4. A row of large granules extends along the

posterior margin of each tergite which also bear a well developed,

granular median keel. Tergite VII generally bears a double row of

large granules on the median keel plus two pair of well developed,

coarsely granular lateral keels.

The sternites are sparsely hirsute and generally agranular except

for lateral dense patches of very minute granules on III-VI and with

VII densely covered with fine granules. VII also bears four strongly

developed granular lateral keels. The stigmata are elongate and

somewhat ovoid.

The genital operculum is considerably smaller on the male but di-

vided on both sexes. The male bears vestigial genital papillae. On
both sexes the anterior margin protrudes somewhat more than the pos-

terior margin.

The pectines are sparsely to mildly hirsute. The middle lamellae

are irregularly, oblong shaped and vary in number from seven to

eleven. The first middle lamella extends a triangular configuration

beyond the inner margin and is about one-third as long as the second

middle lamella. Of the three marginal lamellae the third is longer

than the second and the first is about two to two and one-half times

as long as the third. The well developed, subtriangular fulcra gener-

ally bear one apical microchaete. The male basal piece is somewhat

oblong with the anterior and posterior margins subparallel but the

posterior margin of the female basal piece is somewhat lobate ( Fig. 9
)

.

The basal piece has a slight, central shallow depression but does not

have a pit. On the male the pectinal teeth arise closer to the proximal

end and are larger than those of the female. The male teeth range in

number from 22 to 29, those of the female from 19 to 26 (Table 2).

There are approximately six teeth in the area covered by the second

marginal lamella on both sexes.

The intercarinal spaces of the metasoma are densely and finely
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TABLE 2. Number of pectinal teeth vs color phase of C. sculpturatus.

No.
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FIG. 10. Arizona distribution of the four color phases of C. sculpturatus. See

"locality key (elevations in feet in parenthesis) : Apache County: 1. Canado

(6400); 2. Petrified Forest (5500). Cochise County. 1. Benson (3580); 2.

Bisbee area (5490); 3. Dragoon (4613); 4. Texas Canyon (5000); 5. Tombstone
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not shiny. That of the female approaches more of the globular shape,

densely covered with low, moderate sized granules and has a low,

granular median keel extending proximad from the tubercle.

Bio-assay and clinical evidence indicate that all color phases have

a venom that produces a like syndrome and have a mouse LD50 of

about 1.12 mg/kg of body weight.

DISCUSSION. The data in Table 2 indicate that all four color phases

have about the same range in the number of pectinal teeth. The co-

efficients of variation range only between 4.03 to 5.42.

The nature of the distribution of all four color phases, as shown in

Figure 10, also supports the one species concept. There seems to be

no difference in selection by altitude. The range is from 140 ft. at

Yuma to over 5000 ft. in the Prescott area and 6000 to 7000 ft. in the

central and southern part of the state. The greater populations are

found at elevations of 1000-3500 ft. In those localities in which only

(4539). Coconino County: 1. Cameron (4201); 2. Grand Canyon, Phantom

Ranch (2500); 3. Marble Canyon (3500); 4. Page (4300); 5. Sedona (4500);

6. Schnebly Hill (6300). Gila County: 1. Hayden area (2000); 2. Globe

(3500); 3. Payson (4900); 4. Pine (5400); 5. Roosevelt (2200); 6. Sierra

Anches (5500); 7. Tonto National Monument (2500). Graham County: 1.

Ashurst (2700); 2. Fort Thomas (2700); 3. Klondyke (3600); 4. Pima (2800);

5. Thatcher (2900); 6. Safford (2700). Greenlee County. 1. Blue (6000); 2.

Clifton (3500); 3. Morenci (4700). Maricopa County: 1. Phoenix area (1100-

1300); 2. Blue Point (1500); 3. Camp Creek (2500); 5. Fort McDowell (1500);

6. Gila Bend (800); 7. Horse Mesa Dam (1400); 8. Lake Pleasant (2000); 9.

Morristown (2000); 10. New River (2000); 11. Palo Verde (700); 12. Sunflower

(3300); 13. Wickenburg (2900); 14. Williams AFB (1300). Mohavc County:

1. Lake Havasu City (450); 2. Lake Mead (1200). Nacajo County: 1. Fort

Apache (5600); 2. Holbrook (5100); 3. Lakeside (7000); 4. Showlow (6300);

5. Whiteriver (5200); 6. Winslow (4900). Pima County: 1. Ajo (1800); 2.

Baboquivari Mountains (5000); 3. Lukeville (1800); 4. Robles Hill (2400); 5.

Sabino Basin (3000); 6. Santa Catalina Mountains (7000); 7. Tucson (2400).

Final County: 1. Superstition Mountains (2200); 2. Coolidge area (1400); 3.

Kearny (2500); 4. Mammoth (2300); 5. Oracle (4500); 6. Ray (2000); 7. Saca-

ton (1300); 8. San Manuel (3500); 9. Stanfield (1300); 10. Superior (2800).

Santa Cruz County. 1. Nogales area (3800); 2. Santa Rita Mountains (5000).

Yavapai County. 1. Bagdad (4100); 2. Bumblebee (2500); 3. Camp Verde

(3100); 4. Congress Junction (3000); 5. Crown King (6000); 6. Mayer (4300);

7. Prescott area (5300); 8. Rock Springs (4000); 9. Skull Valley (4100); 10.

Sunset Point (3800); 11. Verde River (3100); 12. Yarnell (4800). Vrmia

County. 1. Parker (400); 2. Tule Mountains (Cabeza Prieta-c 1200); 3. Welton

(260); 4. Yuma (140).
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phase #1 is indicated, the apparent isolation is more one of inade-

quate sampling than actual. This is illustrated by the fact that after

Fig. 10 had been prepared several specimens of color phase #2 were

received from the Yuma area. The same seems to be true about color

phase #4.

Thus the pectinal tooth data, the distributional pattern and the

fact of hybridization strengthen the weak indications of a one species

concept presented by serology and electrophoresis.

Table 3A, 3B and 4 present data taken from measurements of over

fiftv characteristics. The correlations between female: female and
j

male: male of the four color phases range from 0.98-0.99; between

male: female the correlation is 0.90. In Table 4 the items marked with

an asterisk indicate sexual dimoq>hism. In most cases these differen-

ces are not as extreme as found in other scorpion taxa. For example,

in some species of the genus Hcterometrus
( Scorpionidae )

the cor-

relation between opposite sexes is in the range of 0.40-0.60. In the

case of C. sculpturatus the relative differences in caudal segment

lengths gives the impression of extreme sexual dimorphism.

CONCLUSION. The available evidence indicates that C. gertschi

must be considered as a synonym for C. sculpturatus and that C.

sculpturatus is to be recognized as a species ranging from a primarily

concolorous condition to three color phases bearing varying intensities

of fuscous stripes along the trunk dorsum, on the ventral surface of

the caudal segments and some fuscous marbling on the lateral surface

of the legs. All the evidence is unfavorable for recognizing subspecies

taxa.

In Arizona, the knowledge that there is only one "lethal scoq^ion

species" in various color phases will be of considerable medical im-

portance. Now both the layman and physician can recognize (in

Arizona) the lethal scorpion by the combination of a very slender

structure and a slight protuberance at the base of the stinger. This,

together with the fact that they all produce pronounced hyperesthesia

at the site of the sting will greatly help in identification and diagnosis.
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Museum of Natural History, the California Academy of Sciences and

the United States National Museum.

MATERIAL USED: ARIZONA. Apache Co., Ganado (Dr. Pinkerton); Painted

Desert (Vera Schaffer); Petrified Forest (Milford Waite). Cochise Co., Benson

(II. L. Stahnke, Win. Staffers); Bisbee ( L. T. Buell, F. Bullard, Ida Corrin,

Edith James, Laurence Reilly); Dragoon (F. F. Baker, O. Guiterus, S. M. Long,

Moseley, Win. Shussler, W. L., G. H., R. and B. Stoffers); Texas Canyon (H. L.

Stahnke); Tombstone (J. V. Eberte); Warren (C. Allen, J. W. Keim, J. R. Sharp,

M. Yuncevich). Coconino Co., Cameron (W. Griffin); Grand Canyon (H. L.

Stahnke, James McCleary, P. H. Poquett, Ed Ralph); Marble Canyon (H. L.

Stahnke, Perry Thompson, Curt and Kathy Mossestad); Oak Creek Canyon (R.

C. Kremer, L. Lyons); Page (S. C. Jones); Sedona (D. Bladon, W. G. Dick,

David H. Dickenson, C. Dillon, M. Funderberg, M. P. Nichols, J. F. Potts, J. D.

Riner, H. Rodgers, Dr. Leo Schnur, K. A. Snow, H. Sundman); Schnebly Hill

Vista (T. Lutz). Gila Co., Christmas (C. E. Kemp); Christmas Mines (J. East-

lick); Globe (M. Anthony, Chamber of Commerce, R. Coy, R. F. Dempster, L.

A. Gartellum, Globe High School, D. Gordon, Earl Jackson, C. Jacobson, P. Ken-

nedy, L. Leward, Lions Club, T. J. Melton, G. Oakes, J. Provencio, A. Sanders,

J. L. Shiner, T. W. Spoeri, T. Tanaba, C. E. Thoen, V. Valkenburgh, G. Vantil-

berg, L. Williams); Hayden (J. R. Anderson, H. H. Bollinger, Leo Fanning, N.

C. Grissom, K. Larmon, B. Westfall); Miami (S. L. Brown, I. Marshall, B. Mc-

Millan); Payson (C. Kimaru, N. Matthews, J. Shippard, J. Strong); Pine

(E. Fuller); Roosevelt (W. Bromberg, R. Dickerman, Hazel Gilbert, W. R.

Oakes, J. Peavy, B. Satran, M. Wilson); Salt River (G. Hawkins); Salt River

Canyon (B. Plant); Sierra Anches (C. Montgomery, T. Templeton, Ranger Sta-

tion); Tonto National Monument (W. Bromberg, J. Peavy, T. R. Thompson);

Winkelman (J. T. Eastlick, C. E. Kemp, J. H. Larman, R. Smile). Graham Co.,

Ashurst (N. Anderson, L. Bryce, H. L. Hubbard); Fort Thomas (L. Bryce, M.

Hinton, E. Hopkins, S. Shirley); Klondyke (T. Harrington); Pima (A. E. Bryce,

O. Patterson); Safford (A. Montierth, O. J. Moore, R. F. Robinson, Safford Inn);

Thatcher (N. Goodman). Greenkc Co., Blue (T. Lutz); Clifton (C. Davis, C.

B. Fliming, Jr., Evelyn Gill, H. II. Gilliland, F. Hernandez, G. Sherrl, E.

Stuckey); Morenci (A. Foote, J. S. Forte, II. Kenneth, D. J. Mitchell, L. Ormsby,
B. Patton, II. L. Stahnke, E. Stuckey, L. Tomlin, F. Windier, J. W. Crawford).

Maricopa Co., Arlington (Win. McElhanon, Dr. Roney); Bartlett Dam (B.

Chenny); Blue Point ( E. Richardson); Buckeye (H. Hooper, J. B. Langdon, G.

Severy, L. Welch); Camp Creek ( R. P. Murllcss); Canyon Lake (T. Lutz);

Carefree (T. Lutz, C. Thompson); Cave Creek (R. Clark, M. J. Hewitt, B. John-

son, E. G. Nelson, S. A. Sherrod); Chandler (T. C. Kraver); Coons Bluff (T.

Lutz); Ft. McDowell (S. A. Sherrod, G. Willis); Gila Bend (H. L. Stahnke);

Glendale (N. Gale, A. Nicolett, V. Nicolet, J. Wilson); Goodyear (G. Laner);

Higley ( R. Vest); Horse Mesa Dam (G. Nicholls); Kyrene (L. E. Redden);

Lake Pleasant ( D. Price, W. VanLandingham ) ; Laveen (A. Cheatham. R. L.

Harshman, R. Leeds, C. Leonard, G. W. Wintz, V. Wintz); Lehi ( R. Lopez, E.

Pena); Mesa (P. Alkire, P. Allen, Kay Anderson, E. J. Barton, R. Bodkin, D. J.

Bracki, Capps, J. Crum, J. S. Decker, V. Dees, E. DeSpain, II. L. Ellsworth, D.
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Emmett, R. Erhardt, T. Favero, G. Franklin, B. D. Gilpin, C. Hamm, L. Ham-

mon, D. Harrell, F. Inglish, G. Johnson, P. Johnson, M. Jones, M. Knudson, M.

Langford, R. Lopez, E. Martin, M. Miller, R. Miller, N. Miranda, L. Pearce, J.

Pew, N. Pina, D. Pomeroy, C. Porter, D. Russell, K. Serrine, K. Sheppard, G.

Smith, L. Smith, H. L. Stahnke, J. L. Stahnke, P. Strohmeyer, B. Titjen, M. Wat-

son, P. Weldon, C. Whittle, J. Wisherd, I. Young); Morristown (H. J. Fish);

New River (M. Richard); Palo Verde (F. Bruner); Phoenix (M. Arvallol, J. Aus-

tin, J. A. Baker, W. C. Bayham, R. Burgess, C. Carvajal, L. Chamberlain, Cole,

J. Fortenberry, W. M. Gentry, R. Hand, R. Jennings, F. Johnston, W. V. Kelly,

M. Krofitch, K. Larman, T. Lutz, M. MeDonald, McKibbon, D. P. Milovich, K.

Mohler, D. Moser, A. Rasor, G. Rimmer, I. Sapien, H. L. Stahnke, J. Stovall, L.

Vance); Pinnacle Peak (B. Miller, R. Porter); Scottsdale (O. J. Clarke); Seven

Springs (Cole, T. Lutz, W. J. Raithel, J. Strong); Sunflower (A. Palmer); Tempe
(H. B. Aceve, Dr. B. Boelter, B. Chaffery, J. W. Ellertson, R. Farr, C. Fleming,

Jr., Hanson, C. Kettering, D. Kipperman, M. Krofehik, R. Lockwood, K. Morten-

son, P.A.R.L., F. Province, V. Richardson, J. Sackey, P. J. Scheier, Dr. Scherr,

P. Schuetz, A. G. Sena, H. L. Stahnke, N. Swartz, J. Watterson, J. Weber, M.

Wurts); Tolleson (B. Barton); Wickenburg (O. J. Corbin, B. Hannon, T. Mc-

Donald); Williams A.F.B. (A. Joseph). Mohave Co., Lake Havasu City (D.

Beltz, J. Finley, R. Morrow); Lake Mead (A. Snyder). Navajo Co., Ft. Apache
(H. L. Stahnke); Ft. Apache Reservation (Win. Iselin); Holbrook (W. B. Cross);

Lakeside (C. Webb); Show Low (J. H. Webb); Whiteriver (W. Krokpatrick,

Ft. Apache Hospital, Dr. Foster, Gertsch, H. L. Stahnke, D. Russell); Winslow

(C. H. Peterson). Pima Co., Ajo (C. F. Bohannon, B. Nichols, M. Smith, H. L.

Stahnke); Baboquivari Mts. (J. W. Green, H. B. Leech); Esperero Canyon ( Bo-

gert); Lukeville (V. L. Jackson); Robles Hill (W. O. Gregg); Sabino Basin (J.

Raker); Santa Catalina Mts. (C. Grant); Tucson (T. Kiene, A. Lee, E. M. Pay-

ton, A. Petrunkevitch, J. Schwartzmann, P. Steckler). Pinal Co., Apache Junc-

tion (J. Mitchell); Casa Grande (B. Casaus, W. H. Johnson, R. C. Wells);

Coolidge (R. Carter, N. Dodge); Eloy ( D. Elder, F. W. Shecld); Kearny (A.

Valencia); Mammoth (M. Verdugo, R. Watson); Oracle (J. G. Aronovici, Qua-

relli, H. L. Stahnke); Ray ( H. Beaker, E. Coffin, T. E. Jacobson, D. Knowlton,

H. Valencia, V. Woods); Sacaton (R. H. Peebles); San Manuel (W. Blomquist,

S. Burgus); Stanfield (Bonerides); Superior (P. M. Alvrez, W. Alzner, J. C. Ed-

monds, E. Knighten, Magma Hospital, S. Navarro, H. L. Stahnke, A. Valcnsvela);

Superstition Mts. (J. S. Decker, J. Dwight, II. L. Stahnke, H. Suish); Toltec (T.

S. Moose). Santa Cruz Co., Nogales (Brewer, W. Bristol, L. F. Byars, F. J.

Dyer, J. W. Haddock, D. R. Johnston, M. L. Mason); Santa Rita Mts. (R. Flock).

Yavapai Co., Bagdad (J. L. Coats, II. Dedge, E. DeSpain, Hardenbrook, M.

Jones, B. M. Long, E. Ramirez, M. Rincon, J. Schubert, H. L. Stahnke, E. Thon);
Bumblebee (W. E. Black, E. V. Tilberg, V. Warren); Camp Verde (A. C. Reed);

Congress Junction (J. P. Klein, F. Kuykewdell); Crown King (G. V. Tilberg, V.

Warren); Mayer (R. Clayton); Prescott (P. Evans, J. Hudson); Rock Springs

(Guilt); Skull Valley (W. Reilly); Spider Ranch (near Prescott) (II. L.

Stahnke); Sunset Point ( N. Kon/al); Verde River (II. Rice, R. Sheedv, H. L.

Stahnke); Yarnell (J. M. Kinneman, R. Machey, C. Mat-key, W. A. Wehrle).
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Yuma Co., Parker (M. G. Rock); Tule Mts. (V. Roth); Wellton (D. A. Curtis);

Yuma (M. Ennis.)
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2.0132. Some observations of the genus Centruroides Marx (PtiM-.fclat,

Scorpionia), and C. sculpturatus Ewing.

ABSTRACT. The correct generic name for the American scorpions formerly in

the genus Centrums is Centruroides Marx. The species Centruroides sculpturatus

Ewing has several color phases in Arizona, one of which has been called Cen-

truroides gertschi. HERBERT L. STAHNKE, Poisonous Animals Research Labora-

tory, Arizona State University, Tempe, AZ 85281.

Descriptors: Scorpionida; scorpion; Buthidae; Centrums; Centruroides; Cen-

truroides sculpturatus, color phases; Arizona; venom.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief Analyti-

cal reviews may be submitted for possible" publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road< Baltimore, MD 21207.

1. General

Guttman, B. S. 1971. Biological principles. Reading, Mass.: W. A. Benjamin, xxv+741 p.

5. Morphology

Smith, D. S. 1968. Insect cells, their structure and function. New York: Stechert-

Hafner Service Agency, xvii+372 p. Cloth.

6. Physiology

Florkin, M. and B. T. Scheer (ed.) 1971. Chemical zoology, v. V Arthopoda Part A.

New York: Academic Press, xix+460 p. Cloth $24.00.

Wigglesworth, Vincent B. 1970. Insect hormones. Edinburgh: Oliver and Boyd. ix+159 p.

Cloth $2.50.

9. Ecology

Odum, E. P. 1971. Fundamentals of ecology. Philadelphia: W. B. Saunders. xiv+574 p.

Cloth $11.75.

11 11. Environment

Rudd, Robert L. 1970 printing. Pesticides and the living landscape. Madison: University

of Wisconsin Press, xiii+320 p. Paper $1.95.

12. Medical Entomology and Parasitology

Askew, R. R. 1971. Parasitic insects. New York: American Elsevier Publishing Co.

316 p. Cloth $11.50.

Beck, J. W. and E. Barrett-Connor. 1971. Medical parasitology. St. Louis: C. V. Mosby
Co. viii+210 p. Cloth $10.75.

FAO/WHO Expert Committee. 1971. African trypanosomiasis. New York: UN1PUB.
79 p. Paper $ 1.25.

1 3. Pest Management

Anonymous. 1970. Pesticide residues in food. New York: UNIPUB. vi+43 p. Paper $1.00.

Bos, L. 1970 (rev. ed.) Symptoms of virus diseases in plants. Wageningen, Netherlands:

Centre for Agr. Publ. and Doc. 296 p. Cloth $20.80.

Feakin, Susan B. (ed.) 1971. Pest control in rice. PANS Manual No. 3. London: The

Tropical Pesticides Research Headquarters and Information Unit, ii+270 p. Paper.

Huffaker, C. B. (ed.) 1971. Biological control. New York: Plenum Publishing Corp.
xix+511 p. Cloth $19.50.

Meltzer, Y. L. 1971. Hormonal and attractant pesticide technology. Park Ridge, N. J.

Noyes Data Corp. vii+281 p. Paper $35.00.

(Continued on p. 312.)



LIGHT TRAP SCREENING FOR COLLECTING
SMALL SOFT-BODIED INSECTS 1

J. W. STEWART and THOMAS L. PAYNE 2

Blacklight traps are valuable tools for use in insect survey and de-

tection (Click and Graham 1965, Hartsock et al. 1966, Hollingsworth

et al. 1963 )
. There are, however, difficulties which arise in their use,

and light traps have been modified in various ways to overcome some

of those difficulties. For example, Dickerson et al. (1970) modified a

blacklight trap by adding a rainfree collecting container that separates

desired Lepidoptera from smaller undesired insects.

In our application we found it impossible to identify small soft-

bodied insects caught in the traps because they became mutilated

by the movements of larger insects caught at the same time. Other

workers have eliminated this problem by equipping light traps with

closed holding chambers containing a killing substance (Rohwer and

Rohwer 1964, Tomlinson, 1970). By killing all trapped insects small

soft-bodied insects are no longer mutilated by insect movement. How-

ever, in our investigation it was important to obtain live catches of a

small moth, the cottonwood twig borer, Gypsonoma haimbacJiiana

(
Kearfott ) ( Lepidoptera : Olethruetidae )

.

In early spring 1970 a blacklight trap conforming to ESA standards

(Harding et al 1966) was placed at the edge of a cottonwood planta-

tion on the Texas A&M University Farm, Burleson County, Texas. Fc\v

insects were trapped at that time, however, as the season progressed

many large insects (scarab beetles, ground beetles, and moths) and

some smaller insects were caught in the trap. Once in the holding

Accepted for publication: July 2, 1971. Texas Agricultural Experiment Sta-

tion paper number 9018; supported by Mclntire-Stennis project 1525 [3.0124].

2Department of Entomology, Texas A&M University, College Station, Texas

77843.
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chamber of the trap the smaller soft-bodied insects were destroyed by
the continued crawling and flying of the larger insects.

LIGHT TRAP MODIFICATION

To prevent large insects from entering the trap a cylindrical 2-2

mesh wire screen, which fit snugly around the entrance to the holding

chamber, was placed over the light source. This modification proved

adequate in keeping most large insects out of the trap; however, the

passage of large numbers of small staphylinid beetles was not im-

peded. As a result, the total catch of staphylinid beetles from any one

night would completely cover the bottom of the holding chamber and

the moths that were trapped were still mutilated beyond identification

It was apparent that further modifications had to be made. The
2-2 mesh wire screen was replaced with 4-4 mesh wire screen and a

"

cylindrical
screen

holding
chamber

FIG. 1. Standard blacklight trap with a cylindrical 4-4 mesh wire screen top

and modified holding chamber.
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holding chamber of different design was constructed (Fig. 1). The

chamber measured 34 cm height x 25 cm diameter and was con-

structed of 26 gauge galvanized metal. Five 76 x 101 mm windows

were cut in the chamber equidistantly around the circumference and

covered with 14-14 mesh copper screen. With these modifications,

the holding chamber no longer allowed entry to any large insects. In

addition, and of prime importance, the screened bottom enabled the

small staphylinid beetles entering the chamber to pass through the

bottom. Subsequently, the small soft-bodied insects caught in the trap

were not damaged and could be collected in good condition.

Separation and elimination of undesirable insects by screening is

in itself advantageous; however, another important aspect is the sig-

nificant reduction in the amount of time required for handling and

identifying trapped specimens.
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2.0124 Light trap screening for collecting small soft-bodied insects.

ABSTRACT. The use of 4-4 mesh wire screen and a holding chamber of 26

gauge galvanized metal with five windows covered with 14-14 mesh copper

screen permits collecting undamaged small Lepidoptera and other small soft-

bodied insects. J. W. STEWART and THOMAS L. PAYNE, Department of Entomol-

ogy, Texas A&M University, College Station, TX 77843.

Descriptors: blacklight traps; trap modification for small Lepidoptera; collect-

ing, small, soft-bodied insects; technique.
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A NEW SPECIES OF BRACHYCENTRUS FROM GEORGIA
WITH TWO UNUSUAL LARVEL CHARACTERS

(TRICHOPTERA: BRACHYCENTRIDAE) 1

J. B. Wallace 2

In several vials of Trichoptera larvae sent to the University of

Georgia by Dr. W. L. Peters of Florida A & M University, there were

some larvae of an unusual brachycentrid that Dr. Peters had collected

from the Etowah River in north central Georgia. These larvae have

several characters that would place them near the western genus

Oligoplectrum in Wiggins, (1965) key to the genera of North Ameri-

can Brachycentridae larvae. Several visits to the area where the

larvae were first found resulted in association of all life stages. The

adults proved to be a new species of Brachijcentrus near B. numerosus

(Say). The following is an account of the taxonomy and biology of

this new species.

Brachycentrus etowahensis NEW SPECIES

MALE. Length=8-10 mm; dark brown to black. Antennae about same

length as body. Maxillary palps 3 segmented and curved upward over face,

basal segment short and somewhat globular, palps with long, dense white setae

occasionally intermixed with a few scattered, black setae near base of palps.

Last two segments of labial palps distinctly lighter in color than basal segment.

Tibia and tarsi of all legs light, femora dark. Tibial spurs 2, 3, 3. Wings pale

brown with venation as in Figs. 7 and 8. Seventh abdominal sternite produced

into a rather wide posterioventral plate that is generally broader than long ( Fig.

5). Genitalia as in Fig. 1. Ninth segment narrowed dorsally. Cerci somewhat

variable, generally ovate, often somewhat pointed ventro-apically, and separated

'This research was supported by grant 18050 DFQ from the FWQA-EPA. Ac-

cepted for publication: July 16, 1971 [3.0126].
2
Departnient of Entomology, University of Georgia, Athens, GA 30601.
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3

FIG. 1-9. 1, Brachycentrus etowahensis male genitalia, lateral view; 2, tenth

tergite of same, dorsal view; 3, same of B. mimerosus; 4, B. numcrosus clasper,

lateral view; 5, seventh sternite of male etowahensis; 6, same of nmncrosiis; 7,

forewing of male etowahensis; 8, hindwing of same; 9, clasper of male etowahen-

sis, ventral view.
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to base. Claspers broad, curved, with base somewhat rounded in lateral view

( Fig. 1 ) ,
broadest at a distance about 1/3 from their apices, and curved inward

to a rather sharp point at their apices in ventral view (Fig. 9). Tenth tergite

with a small mesal notch apically; with a mesal fracture line continuing anteriorly

from the base of the notch, this fracture line about twice the length of the notch;

each of the two contiguous apical processes bears 1 (rarely 2) long macrochaeta

in addition to 8-12 smaller setae (Fig. 2).

FEMALE. Length 10-12 mm. Dark brown to black. Antennae shorter than

wings. Legs patterned as described in male above. Wings pale brown with

some scattered white hair. Wing venation as in Figs. 12 and 13. Genitalia as in

Figs. 10 and 11. Eighth sternite with lateroapical lobes only slightly produced

(Fig. 10). Apical tergite short, and truncated posteriorly in lateral view (Fig.

11).

Holntype $ ; Etowah River, 5.5 miles southeast of Ball Ground, Cherokee Co.,

Georgia (reared); pupa coll. 12 April, 1971; adult emerged 9 May, 1971, J. B.

Wallace and W. R. Woodall. Paratypes; same data as holotype (reared) 1 <$ ,

2 9; same locality as holotype (sweeping) 25 April, 1971, 25 $ ,
22 9, J. B.

Wallace and W. R. Woodall. Specimens deposited in University of Georgia col-

lection.

REMARKS. On the basis of male genitalia B. etowahensis appears

to be closely related to B. numerosus (Say). However, the two spe-

cies can be readily separated on the basis of the tenth tergite of the

males. In numerosus there is a deep division down the meson of the

tenth tergite and the apical processes of this tergite are widely diver-

gent; at the apex of each arm there is one (occasionally 2) large

macrochaeta (Fig. 3). In etowahensis the apical notch of the tenth

tergite is much smaller and the arms touch over much of their distance

and do not diverge apically (Fig. 2). The clasper of etowahensis is

also wider in lateral view than that of numerosus (cf. Figs. 1 and 4).

In addition, the posterioventral process of the seventh abdominal ster-

nite is much wider, in ventral view, in etowahensis (Fig. 5) than in

numerosus (Fig. 6).

The female genitalia are very similar to numerosus. They can ap-

parently be separated on the basis of the lateroapical corners of the

eighth sternite which are slightly expanded in etowahensis (Fig. 11)

compared to the rather wide and large apical sternites in numerosus

(
Ross 1944, Fig. 902A

)
.

EGG MASS. Eggs embedded in a somewhat flattened gelatinous sphere as in

Fig. 16.

MATURE LARVA. Length to 12 mm. Head: pale yellowish brown with black
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FIG. 10-16. B. etowahensis. 10, female genitalia, ventral view; 11, ninth

and tenth tergites of same, lateral view; 12, forewing of female; 13, hindwing of

same; 14, dorsal abdominal hooks of pupa; 15, pupal mandibles, ventral view; 16,

egg mass.
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markings as in Fig. 17. Two large conspicuous light spots on frons below con-

striction, with a large dorsal and a smaller ventrad spot on frons above constric-

tion; large pale areas also located laterad of each large setae near the confluence

of the frontoclypeal and epicranial sutures; lateral margins of head pale (Fig. 17).

Ridge near anteriolateral margin of head extending as far as eye. Setae of head

as Fig. 17. Thorax-dorsal plates all pale yellowish brown; primary mesonotal

plate subdivided into four plates, the two inner plates much larger than lateral

plates (Fig. 18). Legs-pale yellowish brown, femora of meso- and metathoracic

legs each with a narrow black stripe dorsally that runs the entire length of femur.

Nh"-o- and metathoracic legs long, each tibia with a prominent distal process bear-

ing a stout spine. Femora of last two legs with 2 to 5 stout setae on each side

(Figs. 19B and C). (This latter condition is apparently unique for the genus).

Femora, tibiae and tarsi of last two pairs of legs with a row of comb like setae ven-

trally. Abdomen-All gills single; segments 3-6 with a lateral fringe of fine hair,

segment 7 with a minute fringe of hair posteriorly. Dorsum of 9th segment with

a pale plate bearing approximately 20 setae. Claw of anal proleg with a large

ventral claw and two smaller dorsal claws. Description based on 15 specimens,

same locality as holotype male, collected on 2 October, 1970; 18 February, 1971;

12 April, 1971.

PUPA. Length 9-11 mm. Typical of the genus Brachycentrus, with abdom-

inal plate 5p consisting of transverse rows of hooks (Fig. 14). Abdomen with

a dense fringe of hairs starting at the posteriolateral margin of segments 5, and

running posteriorly to segment 8 where the fringe curves underneath that seg-

ment, ending before reaching ventral midline of segment 8. Posterior end of ab-

domen with two slender projections each about 0.6 mm in length. Membrane

closing anterior end of case as in Fig. 21. Description based on 4 pupae, same

locality as holotype male, 25 April, 1971.

LARVAL CASE. Length to 13 mm; width to 2.5 mm. Cylindrical and made

of sand grains with numerous "spikes" as in Fig. 20. Most of the "spikes" consist

of rock material, occasionally a few are composed of plant material. Case larger

anteriorly, tapering slightly toward the rear.

BIOLOGY

The larvae of B. etowahensis were found in a medium sized river,

the I
r,towah, which is about 40-50 yards in width and drains the

southern tip of the Appalachians in north central Georgia. The Etowah

is one of the smaller headwater rivers of the Coosa River Basin which

in turn drains into the Alabama. The larvae were associated with

small stones 2-1 inches in diameter on the bottom of the river bed in

rather swift current, up to 3 ft. /see. The larvae were most commonly
found associated with the scattered, sparse Podostemum ceratophyl-

luui
( Podostemaceae )

mat that was growing on the surface of the

stones. They were located in water that was 2-6 feet in depth. Few
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FIG. 17-21. B. etowahcnsis. 17, head of mature larva, dorsal view; 18, tho-

rax of same; 19A, prothoracic leg of same; B, mesothoracic leg of same; C, meta-

thoracic leg of same; 20, larval case, lateral view; 21, anterior closure membrane
of pupal case.
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or no larvae were found in the areas of the stream where the bottom

consisted solely of sand or large rocks.

Larvae were found on the top of these rocks, their cases often at-

tached to the Podostcmum. The larvae always faced directly into the

current and in typical Brachycentrus fashion they had the mcso- and

metathoracic legs extended above the thorax as they protrude from

the anterior end of the case. Nielsen (1943), Mecom and Cummins

(1964) report that larvae utilize this as a technique for filtering food

from the swift flowing water.

As mentioned previously, larvae construct rather curious cases of

sand grains with numerous "spikes" composed largely of sand grains

arranged in somewhat of a whorl around the case (Fig. 20). This is

apparently the first case of this type reported for the Brachycentridae.

One possible advantage offered by these "spikes" is that they aid in

anchoring the case along the bottom in the swift current since most of

the spikes project slightly toward the rear of the case. One rather in-

teresting observation was that the spikes on the spring collected cases

are much shorter and fewer in number than the autumn collected

specimens. This suggests that during high water levels and accom-

panying swift currents during the winter months the cases are sub-

jected to considerable wear.

Bnichycentrus etowahensis appears to have 1 generation per year.

The larvae apparently reach the final instar by late autumn and over-

winter in this condition. By mid-April when the water temperature

reaches 15 C the larvae begin closing their cases. The pupae are

found in the same habitat as that occupied by the larvae and are gen-

erally attached to Podostemum. In the late afternoon of 25 April,

1971, thousands of adults were in flight at the Etowah River. The

adults were flying as high as about 6 feet above the stream. A num-

ber of the females had the characteristic globular egg masses ( Fig. 16 )

at the apex of their abdomen. About 90 percent of the adults were

flying upstream. This apparently characteristic upstream flight of the

Trichoptera has been proposed as a means of compensating for down-

stream drift that occurs in the larval stage (Roos 1957). Light trap

collections made- on the night of 25 April, 1971, yielded no B. etowah-

ensis, indicating that perhaps the adults are not attracted to light.

The water temperature during the collection period varied from

4C in winter to 15C in the spring when the adults were emerging.

The dissolved O^ varied from 8.6 to 12 ppm. The following data were
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collected by the Georgia State Water Quality Control Board Report
on the Coosa River Basin Study Report (

1970
)

in the vicinity of the

Etowah where larvae were obtained: BOD r,
= 0.5 mg/1; pH = 6.9; al-

kalinity (total) mg/1 as CaCO :t-15; spec. cond. (umko/cm 25C)=37;
and coliform mpn/100 ml total = 4300, fecal = 2300.

DISCUSSION

B. etowahensis presents several interesting problems in its phylo-

genetic placing. The wing venation of the adult as well as the male

genitalia place this species in the genus Brachycentrus as currently

recognized. As previously mentioned, the genitalia indicate B. eto-

wahensis is closely allied to B. numerosus (Say). However, the larval

stage of B. etowahensis possesses two interesting and rather unusual

features. The circular, stone case with a whorl of "spikes" projecting

slightly toward the rear (Fig. 20) appears to be unique not only for

the genus, but for the entire family. The majority of Brachycentrus
larvae construct the familiar 4-sided chimney cases of plant material.

The femora of the second and third legs each possess 2 or 4 long stout

bristles along each side (Figs. 19B and C).
The above characters (with the exception of the "spikes" on the

cases
)
were used by Wiggins (

1965
)

to separate OUgoplectrum from

Braclu/centnis. Based on the case character and bristles of the femora

of the mid- and hindlegs, etowahensis will key to Oligoplcctrwn in the

above key to North American larvae.

Obviously, from the information discussed in this paper, a thorough

study of the Brachycentridae is needed to elucidate the relationships

of members of this family.

ACKNOWLEDGEMENTS. The author is indebted to W. R. Woodall and Todd
L. Harris for their assistance in collecting specimens, and to Dr. H. H. Ross for

critically reading the manuscript.

LITERATURE CITED

MECOM, J. O. and K. W. CUMMINS. 1964. A preliminary study of the trophic-

relationships of the larvae of Brachycentrus amcricanus (Banks) (Trichop-

tera: Brachycentridae). Trans. American Microscop. Soc. 83: 233-43.

NIELSEN, A. 1943. Postembryonale Entwicklung und Biologic der Reophilen

Kocherfliege Otigoplectrum muculatum Fourcroy. K. Danske. Vidcnsk. Selsk.

Biol. Medd. 19: 1-87.



Ent. News, Vol. 82, December 1971 321

Roos, T. 1957. Studies on upstream migration in adult stream-dwelling insects.

I. Kept. Inst. Freshwater Res. Drottningholm. 38: 167-93.

Ross, H. H. 1944. The caddisflies, or Trichoptera, of Illinois. Bull. Illinois

Nat. Hist. Surv. 23(1): 326 p.

WIGGINS, G. B. 1965. Additions and revisions to the genera of North American

caddisflies of the family Brachycentridae with special reference to the larval

stages (Trichoptera). Canadian Ent. 97: 1089-1106.

2.0126. A new species of Brachycentrus from Georgia with two unusual

larval characters (Trichoptera: Brachycentridae).

ABSTRACT. Brachycentrus ctowahensis n. sp., is described from north central

Georgia. The immature stages, eggs, larvae, and pupae have been associated

and descriptions of each stage are given. The larvae have two features which

do not agree with existing larval diagnoses and keys for Brachycentrus in the

North American fauna. The case making behavior appears to be unique for the

family Brachycentridae. J. B. WALLACE, Department of Entomology, University

of Georgia, Athens, GA 30601.

Descriptors: Trichoptera; Brachycentrus etowahensis, new species; biology;

immature stages; Georgia.



PSEUDOSCORPION PREDATION ON THRIPS
1

Thomas C. Vance2

On August 2, 1970, while collecting thrips from inside sheaths of Yucca canerosana

in Dagger Flat of the Big Bend National Park, Texas, the author noted the presence of

pseudoscorpions of the genus Parachernes living in close association with the thrips,

Arediothrips mo/are Hood. Upon disturbance of the sheath, both the thrips and pseudo-

scorpions became active and sought escape from exposure to the light. During one such

disturbance, a pseudoscorpion was observed to attack and seize a thrips, holding it in a

palpal chela much as one might hold a cigar between two fingers, and then escape

beneath a sheath. Because of the high population of thrips (several dozen per sheath) and

the large number of pseudoscorpions (a half dozen or so per sheath) found in association

on all yucca plants observed, it would appear that a dynamic predator-prey relationship

was in effect in the yucca microcosm.

Weygoldt ( 1969) gave the food preference of the pseudoscorpion family Chernetidae,

of which Parachernes is a member, as being several types of small insects and their

larvae but makes no mention of thrips. This may thus be the first observation of preda-

tion by pseudoscorpions, adding another group of arachnids (besides spiders and mites)

to the list of thrips enemies.

My appreciation is extended to Dr. Lewis J. Stannard, Illinois Natural History Survey,

for confirming the identification of the thrips species and to Dr. C. C. Hoff, University

of New Mexico, for determination of the pseudoscorpion to genus.

Literature cited
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2.0148 Pseudoscorpion predation on thrips.

Abstract. -Arediothrips mo/are, living on Yucca canerosana is preyed upon by Para-

chernes sp. in Texas.-Thomas C. Vance, Illinois Natural Historv Surrey, Urbana, IL

61801.

Descriptors: Thysanoptera; Thripidae; Arpcdiothrips mo/are; thrips living on Yucca

cannerosana; Texas; pseudoscorpion, thrips predator; Parachernes sp.; Chernetidae.

1

Accepted for publication: October 30, 1971 [3.0148] .

Illinois Natural History Survey, Urbana, IL 61801.
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THE FEMALE OF CYRTOLOBUS MAXINEI DENNIS
(HOMOPTERA, MEMBRACIDAE) 1

Clifford J. Dennis2

In my ( 1970 ) paper I described the male of this species. I now
wish to describe what I believe to be the female. I have been unable

to capture a mating pair, but I was able to find on the same plants at

the same time more males of C. maxinei and these females which fit

no other description. There were other Cyrtolobus present, but they

were of well-defined species which can not be confused with C. max-

inei.

The insect described here keys readily to the genus Cyrtolobus in

Funkhouser's
(
1923

) Hemiptcra of Connecticut. On page 171 it

comes out to the subfamily Smiliinae. On page 172 of his key to gen-

era of Smiliinae it comes out in the second part of couplet 18 to Cyr-

tolobus. In my (1952) keys on pages 130 and 131 it runs easily to

subfamily Smiliinae, tribe Smiliini, genus Cyrtolobus. However, it will

not fit in my key to species of Cyrtolobus. The simplest way to mod-

ify my key to females would be to change couplets 2 and 3 on pages
131 and 132 to read as follows:

2. Smaller (5.3-5.8 mm) (II, 16) inermis (Emmons)

Larger (6.4-7.4 mm) 3

3. Pronotum concolorous green (II, 17) querci (Fitch)

Pronotum yellow-green with dorsal carina broadly creamy white with

central interrupted black line in posterior 2/3 Helena Woodruff

Pronotum yellow-green, lacking broad median creamy stripe, maxinei Dennis

Cyrtolobus maxinei Dennis FEMALE ALLOTYPE

(FIGURES 1, 2, 3)

FEMALE: Medium sized, relatively low, in form resembling C. inermis (Em-

1 Accepted for publication: August 2, 1971 [3.0128].
2Wisconsin State University, Whitewater, WI 53190.
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FIGURES 1-3. Cyrtolobus maxinei female allotype. Fig. 1, left lateral view

of pronotum and tegmen; Fig. 2, dorsal view of pronotum; Fig. 3, anterior view

of face and pronotum. All drawn to same scale.

mons), C. querci (Fitch) and C. helena Woodruff. Yellow-green. Principally

differs from C. inermis by being larger; from C. querci by being more yellowish
and by having pronotal elevation more posterior; from C. helena by being smaller

and lacking the broad median stripe with interrupted black line in posterior 2/3.

Face between eyes nearly twice as broad as tall, coarsely punctate, yellow-

green. Ocelli hyaline, equidistant from each other and eye. Eye creamy with

red mottling. Clypeus abruptly narrowed apically, yellow-green. Lateral and

ventral aspects of head yellow-green. Beak pale testaceous. Base of antenna

yellow-green, style testaceous. Yellow-green of head parts shares the more yel-

lowish cast of the metopidium.
Pronotum yellow-green, coarsely punctate, scantily haired, slightly elevated in

the middle, regularly curved to the sub-acute apex which attains half of the termi-

nal areole. Metopidium with a more yellowish cast, callosities not evident.

Body beneath pale testaceous. Pre-elytral hook pale blue-green. Abdomen

yellow-green with posterior edges of segments pale yellow. Sternite VII and

Valvula I pale testaceous. Valvula 2 dark brown. Valvula 3 testaceous basally,

yellow-green distally.

Legs testaceous.

Tegmina hyaline; base and veins pale yellow; basal part of larger veins pale
blue green.

Allotype dimensions: Total length 6.4 mm. Maximum width of pronotum
2.6 mm.
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Allotype female: 14 miles west of Drummond, Bayfield Co., Wisconsin, July

24, 1971 (Clifford J. Dennis).

Paratype females: Six specimens: same locality, date and collector. One

specimen: same locality and collector, August 20, 1967. Two of the paratypes

show a more yellowish pronotum with a hint of large mottled areas of pale yellow-

green.

LITERATURE CITED

DENNIS, CLIFFORD J. 1952. The Membracidae of Wisconsin. Trans. Wisconsin

Acad. Sci., 41:130-132.

. 1970. A new treehopper of the genus Cyrtolobus from Wisconsin

(Homoptera, Membracidae). Ent. News, 81:191-194.

FUNKHOUSER, W. D. 1923. Family Membracidae in Britton's Guide to the in-

sects of Connecticut. Part IV. The Hemiptera or sucking insects of Con-

necticut. Bull. Connecticut Geol. Nat. Hist. Surv., 34: 171-172.

2.0128. The female of Cyrtolobus maxinei Dennis (Homoptera, Membracidae).

ABSTRACT .The female of Cyrtolobus maxinei Dennis ( Homoptera, Membra-

cidae). The female is medium sized, relatively low in form resembling C. inermis

(Emmons), C. querci (Fitch) and C. Helena Woodruff but differs from these in

size, form and color. Collected in the type locality 14 miles west of Drummond,

Bayfield Co., Wisconsin. CLIFFORD J. DENNIS, Wisconsin State University, White-

water, WI 53190.

Descriptors: Homoptera; Membracidae; Cyrtolobus mayinei female; Cyrtolobus

inermis, in key; Cyrtolobus querci, in key; Cyrtolobus helena, in key.



LETTER TO THE EDITOR:

MORE ON HARRY HOPKINS

All siphonapterists even a has-been like myself must be pleased that someone has

taken the trouble to write so many deservedly nice things about Harry Hopkins (Ent.

News, 81:279, 1970). Such panegyrics usually appear in obituary notices when the

recipient couldn't care less. The more the pity then that Hubbard couldn't get his

facts right and this would have been so easy. Smit (Ent. News, 82:191, 1971) has now

corrected most of the errors of fact and the matter could very well rest there. However,

I wish to dispel an impression given by Hubbard regarding the book "Plague in Southern

Africa, vol. 1
, The Siphonaptera" by de Meillon, Davis, and Hardy, 1961 . He says that

"Harry regularly examined and corrected the manuscript." That Harry, Jordon, and

Smit were consulted in certain instances is a fact and their help was duly acknowledged
in our book. But to make it seem that we greenhorns from the far flung fringes of

scholarship and learning submitted our ms to be "corrected" is a bit galling.

My contact with Harry began in the 30's when we started to exchange views and

specimens related to entomological problems in Africa. At that time he was preparing

"Mosquitoes of the Ethiopian Region-Part 1, 1936." From that date on we had very

close contact and I was very happy in turn to acknowledge his help. I met him several

times in Uganda, S. Africa and at Tring and knew him as a kind and helpful friend!

I take this opportunity to add my voice to the eulogy for this fine, dedicated man

whose industry, integrity, modesty, and kindness will not soon be forgotten.

Yours sincerely,

Botha de Meillon

4600 Cooper Lane

Washington, DC 20016

30 August 1971

Editor's note: On behalf of all of the readers of Ent. News, / send greetings to

Harry Hopkins whose life is recorded on the pages of this journal. We shall be pleased

to continue this series if there are still more comments to he made. If we run out of

material on this subject, we will be happy to take up another. R. H. A.
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A NEW LAMPROCHERNES FROM UTAH
(PSEUDOSCORPIONIDA, CHERNETIDAE) 1

William B. Muchmore 2

Among some pseudoscorpions from the Curlew Valley of Utah and

Idaho, sent to me by Dr. George F. Knowlton of Utah State Univer-

sity, was a single male of an undescribed species of Lamprochernes.

This specimen proves to be conspecific with a female from Salt Lake

City which I received several years ago from Dr. Kenneth W. Cooper.

Because of the rarity of representatives of Lamprochernes in western

United States, I take this opportunity to describe the new species.

These records from Utah represent a considerable extension of the

range of the genus toward the northwest.

Lamprochernes levipalpus, NEW SPECIES

MATERIAL. Holotype male (WM 1843.01001) from Cedar Hills, Curlew

Valley, Box Elder County, Utah, 14 August 1969 (W. J. Hanson). Paratype fe-

male from an ant nest in Salt Lake City, Salt Lake County, Utah, 13 May 1960

(K. W. Cooper). The types are deposited in the American Museum of Natural

History.

DESCRIPTION OF MALE. Generally typical of the genus ( cf . Hoff, 1949, p.

450; 1956, p. 5). Carapace smooth; with two shallow, transverse furrows; no

eyes; with about 80 finely denticulate setae, 4 at anterior and 9 at posterior mar-

gin. Abdomen elongate; tergites 3-11 and sternites 4-11 divided; surfaces

smooth; pleural membranes smoothly longitudinally plicate; tergal chaetotaxy

13:14:11:16:18:20:18:20:20:22:T4TT6TT4T:2; sternal chaetotaxy

(1)7(1):21:20:21:20:20:21:T4TT4TT4T:2 (the anterior genital operculum bears

5 long central setae surrounded by 1 7 shorter ones ) .

'Supported in part by a research grant (CB17964) from the National Science

Foundation. Accepted for publication: August 7, 1971 [3.0130].

Department of Biology, University of Rochester, Rochester, New York 14627.

En*. News, 82:327-329, 1971 327



328 Ent. News, Vol. 82, December 1971

Chelicera typical, about a third as long as carapace; palm with 5 setae, all

finely denticulate; galea with 4 or 5 rami; flagellum of three setae, the distal

one serrate along its anterior margin.

Palpal segments robust, proportions similar to those of L. oblongus (see Hoff,

1949, fig. 30, p. 451). Trochanter 1.9, femur 2.2, tibia 1.95, and chela (without

pedicel) 2.6 times as long as broad; hand (without pedicel) 1.7 times as long as

deep; movable finger 0.75 as long as hand. Surfaces of segments perfectly

smooth, except for very few granulations on the dorsal protuberance of the tro-

chanter and the medial surface of the femur. Distribution of trichobothria typi-

cal of the genus. Fixed chelal finger with 28 and movable finger with 30 margi-
nal teeth; each finger with one internal and 6 external accessory teeth; terminal

tooth of fixed finger reduced and without a venom duct, that of movable finger

with a well-developed venom duct terminating in nodus ramosus midway be-

tween trichobothria t and st.

Legs typical, rather robust. Leg IV with entire femur 2.9 and tibia 3.7 times

as long as deep; prominent tactile setae on tibia 0.52 and on tarsus 0.27 the

length of segment from proximal end; tarsus with "sense dome" (elevated slit

sensillum ) just proximad of tactile seta.

FEMALE. Similar to male in most respects, but smaller. Anterior genital

operculum with a central, compact group of 12 small setae and 2-3 setae on either

side of the midline of the posterior margin; posterior operculum with a marginal
row of 6 setae. Cheliceral galea with rami as in male. Palpal surfaces as in

male but also with very few granulations on inside of chelal hand at base of fin-

gers; femur 2.4, tibia 2.0 and chela 2.8 times as long as broad; hand 1.85 times as

long as deep; movable finger 0.73 as long as hand.

MEASUREMENTS (in mm.). (First figures are for holotype male, followed in

parentheses by those for paratype female). Body length 2.91 (2.80). Carapace

length 0.69 (0.65), greatest breadth 0.56 (0.51). Chelicera 0.235 (0.22) long

by 0.125 (0.105) deep; movable finger 0.185 (0.155) long. Palpal trochanter

0.36 (0.31) by 0.19 (0.17); femur 0.59 (0.505) by 0.265 (0.21); tibia 0.57

(0.475) by 0.295 (0.235); chela (without pedicel) 0.925 (0.84) by 0.355 (0,30);

hand (without pedicel) 0.555 (0.52) by 0,325 (0.28); movable finger 0.415

(0.38) long. Leg IV: entire femur 0.555 (0.475) by 0.19 (0.17); tibia 0.445

(0,38) by 0.12 (0.11); tarsus 0,30 (0.25) by 0.08 (0.07).

REMARKS. The new specie's, Lamprochernes Ictipalpus, is easily

distinguished from other species of the genus by smoothness of the

palps, granules being absent from the tibia and only very few in num-
ber on tin' trochanter, femur, and chelal hand. In proportions of body
and palps it is similar to L. oblongus from the plains and eastern state's

and L. ellipticus from the southwest and Mexico, but it is significantly

larger than the former and smaller than the latter. L. levipalpus is

presently known only from northwestern Utah.
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2.0130 A new Lamprochernes from Utah (Pseudoscorpionida, Chernetidae)

ABSTRACT. Lamprochernes levipalpus is described from two localities in

northwestern Utah. This is a considerable extension of the range of the genus

toward the northwest in the United States. WILLIAM B. MUCHMORE, Depart-

ment of Biology, University of Rochester, Rochester, N.Y. 14627.

Descriptors: Arachnida; Pseudoscorpionida; Chernetidae; Lamprochernes levi-

palpus, new species, Utah.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road
(
Baltimore, MD 21207.

18. Techniques

Blaker-Alfred, A. 1965. Photography for scientific publications. San Francisco: W. H.

Freeman & Co. 158 p. Cloth $8.00.

Bliss, C. I. 1971. Statistics in biology, v. 11. New York: McGraw-Hill Book Co. xi+639 p.

Cloth $22.00.

FAO/IAEA Division of Atomic Energy Agency. 1968. Nuclear techniques for studying

pesticide residue problems. New York: UNIPUB. 84 p. Paper $3.00

FAO/IAEA Division of Atomic Energy Agency. 1969. Sterile-male technique for control

of fruit flies. New York: UNIPUB. 175 p. Paper $5.00.

Graves, Harold F. and S. S. Hoffman Lyne. 1971. Report writing, 4th ed. Englewood
Cliffs, N. J.: Prentice-Hall, Inc. viii+286 p. Cloth $8.95.

Patten, B. C. (ed.) 1971. Systems analysis and simulation in ecology, v. 1. New York:

Academic Press. \v+607 p. Cloth $27.50.

Perlman, Philip. 1971. Basic microscope techniques. New York: Chemical Publishing

Co. iv+420 p. Cloth $15.00

Schenk, R.,G. Kistler and F. Bradley. 1962. Photomicrography. Palisade, N. J.: Frank-

lin Publishing Co. x+1 32 p. Cloth $8.50.

Spotte, S. H. 1970. Fish and invertebrate culture. New York: John Wiley and Sons, Inc.,

145 p. Cloth $8.95.

Cutbill, J. L. (ed.) 1971. Data processing in biology and geology. New York: Academic

Press, xv+346 p. Cloth $15.00.

'VVVVVVVVVVVVVVV^^
12. Medical entomology and parasitology

CHEMOTHERAPY AND DRUG RESISTANCE IN MALARIA, by W. Peters. New York:

Academic Press, xvi+876 p. 1970. Cloth $32.00.

It is rare to find an author who is not only well versed in his own field but in many
ancillary provinces. Dr. Peters, a physician, lias published on mosquitoes, malaria, physio-

logy, chemotherpy. etc., and is the author of a number of excellent reviews on the sub-

ject of the search for antimalarial drugs. This volume is a masterpiece of compilation of

information on malaria, host-parasite relationships, techniques for the study of drug re-

sponse in experimental malaria, methods of drug evaluation in man. drug resistance,

pharmacology, and mode of action of antimalarial drugs, entomological, immunological
and genetical aspects of drug resistance and the effect of resistance in control and

eradication of malaria. This book should be of great interest to medical entomologists,

physicians, pharmacologists and others interested in malaria and resistance. -Ed.

VVVVVVVVxAA/VVVVV^^



THE CLASSIFICATION SOCIETY BIBLIOGRAPHY PROJECT 1

W. Wayne Moss 2

Recent and growing interest in the principles and methods of classification has re-

resulted in a rapid proliferation of diverse literature on the subject, and the appearance

of a society which addresses itself to general problems of classification. The Classification

Society, founded in 1964, has a European and North American branch, and a total

current membership of about 500. Although about one-fifth of its members are biolo-

gists (including anatomists, bacteriologists, botanists, ecologists, entomologists, and

parasitologists), the Society strives for a multidisciplinary approach, and fields such as

anthropology, economics, geography, geology, library science, linguistics, mathematics,

medical sciences, psychology, sociology, statistics, urban planning, etc., are represented.

The Society holds annual branch meetings, publishes a bulletin, is investigating publica-

tion of its own journal, and has initiated a bibliographic service for its members.

The bibliography project was begun under the initial guidance of T. J. Crovello, as a

result of the realization of a real need for an interdisciplinary awareness of common

problems and approaches. It is our hope that the project will aid members in keeping up

with current literature and, more importantly, help to provide the spark that often

accompanies introduction to a viewpoint and methodology that originates outside of

one's usual sphere of thought. For example, the problems faced by a linguist in his

attempts to trace the evolution of a language are remarkably similar to those encountered

by a phyletically-oriented biologist, and their analogous efforts can prove mutually

stimulating. Unfortunately, it is at present unlikely that a biologist would be at all

familiar with the literature of linguistics, and vice versa.

A Bibliographic Committee of the Classification Society spent about two years draw-

ing up a list of references dealing with theory and methods of classification. The list was

gradually reduced in size, as a result of committee work and feedback from members, to

a basic profile of 50 articles. This profile has been submitted to a multidisciplinary infor-

mation retrieval organization, the Institute for Scientific Information (ISI), which also

publishes Current Contents and the Science Citation Index. ISI is providing on a weekly

basis punched cards containing articles ("hits") published during that week which cite

one or more articles on our profile. The punched cards are being accumulated and at six-

month intervals will be computer-sorted, with a list of hits mimeographed and distributed

to the members.

1

Accepted for publication: July 7, 1971 [3.0125).
2 Academy of Natural Sciences of Philadelphia, 19th & The Parkway. Philadelphia,

PA 19103.
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The cost of the service, currently on a 1-year trial basis for North American branch

members only, is being borne through a $3 surcharge on the basic $3 membership fee.

Members of the Bibliography Committee include T. J. Crovello, B. C. Griffith, J. A.

Hendrickson, J. Rubin, F. J. Rohf, R. R. Sokal, and W. W. Moss, Chairman. Individuals

wishing information about the Society and its benefits may contact the Secretary, T. J.

Crovello, Department of Biology, University of Notre Dame, IN 46556. Membership
application forms may be obtained from the Treasurer, L. Orloci, Department of Plant

Sciences, University of Western Ontario, London 72, Ontario, Canada.

2.0125 The Classification Society bibliography project.

Abstract. -A list of references, basic to the subject of classification, and a profile

comprise a project designed to aid members, through information retrieval procedures,
to keep up with the literature, especially through interdiscipline retrieval, and with the

rapidly developing science of classification.-W. W. Moss, Academy of Natural Sciences

of Philadelphia. 19th & The Parkway, Philadelphia, PA 19103.

Descriptors: classification; information storage and retrieval; society affairs; biblio-

graphy.

THE ENTOMOLOGIST'S MARKET PLACE, cont. from back cover.

For sale: 15 glass topped insect drawers, approx. 19" x 19", unfinished, in cabinet.

$75.00. R. A. Rahn, 106 William St., Watertown, WI 53094.

For sale: Complete set of "Systematic Zoology", v. 1-12 bound red buckram; v. 13-

20, paper. $200.00, shipped postpaid. P. O. Box 4068, Tallahassee, FL 32303.

AQUATIC DIPTERA, by O. A. Johannsen. 370 p., including 757 figs, on 72 full-page

plates. (1934-37) reprint 1969. All five parts of this basic reference on larvae and pupae
of aquatic flies. $11.25 cloth, $5.00 paper. For this and any insect book in print, write

to: Entomological Reprint Specialists, P. O. Box 77977, Dockweiler Station, Los

Angeles, California 90007, USA.

BUTTERFLIES OF THE AUSTRALIAN REGION, by Bernard D'Abrera. 352 p.,

over 4,000 full color photographs. Ready Feb. 1972. $39.95 postpaid. A magnificently

illustrated and comprehensive work treating the butterflies of Australia, Papua & New
Guinea, the Moluccas, New Zealand, and the islands of the South Pacific. Entomological

Reprint Specialists, P. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007, USA.

THE MOTHS OF AMERICA NORTH OF MEXICO. Fascicle 21, Sphingoidea now in

stock, xii+158 p., 14 superb color plates, 8 black-and-white photos, 19 figs., 2 plates of

line drawings. 1971. $24.00. Also available at a reduced price to subscribers of all 41

fascicles, which will treat and figure in color all 10,000 species of North American moths.

Write for complete details and brochure, with sample color plate. Entomological Re-

print Specialists,/'. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007, USA.



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans- A. Revision of the Mexican and Central American Spider Wasps
of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews- A. Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox- A Monograph of the Ithomiidae (Lepidoptera) Part III. The

tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Heteroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. Jafnes R. Zimmerman-A taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 1 10 pages, 10 plates, 26 maps. . . .$2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.



The Entomologist's Market Place
Advertisements of goods or services for sale are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column, and,
when necessary, the older ones at the top are discontinued.

Wanted: Cleridae preserved in fluid (Formalin, Bouin's. etc.) for internal anatomy
studies. Will trade, buy or any other arrangement. Especially interested in foreign

material. G. Ekis, Entomology Department, Rutgers University, New Brunswick, NJ

08903.

Wanted: Adult Cuterebridae (Diptera) for revision in progress. Prompt return or

report. Curtis W. Sabrosky, Systematic Entomology Laboratory, USDA, c/o U. S.

National Museum, Washington, DC 20560.

For sale: Coleoptera and Lepidoptera of the World. List available for 40 cents in

international stamps. Write: Monsieur Richard Doisy, 9, rue des Bons Enfants, 89-Aux-

erre, France.

"The beetles of eastern United States and adjacent Canada" by J. Chester Bradley

and Ross H. Arnett, Jr. is nearing completion. Please send records, reprints, and notes

to: R. H. Arnett, Jr., Box 161, Route 1, Tallahassee, FL 32303, for inclusion in this

guide.

For sale: Insect boxes, various sizes and prices, write Dr. D. C. Rentz, Academy of

Natural Sciences of Philadelphia, Philadelphia, PA 19103.

Oedemeridae of the World: Will determine. Send to R. H. Arnett, Jr., Box 161,

Route 1, Tallahassee, FL 32303, USA.

Wanted: One copy of "The Naturalists' Directory (International)," 40th ed. published

by P. C. L. Publications. C. P. Chappell, 29 Horsham Rd., Hatboro, PA 19040.

Cerambycid-beetles of Laos (Longicornes du Laos). By Gressitt, Rondon. and Breun-

ing. Pacific Insects Monograph 24, 1970, 651 p, 102 pi. (2 color), maps. Over 1,000

species illustrated. Summary ch.: Biogeography of Laos. $ 17.50 hard cover; $ 16.00

wr., Bishop Museum Press, Box 6037, Honolulu, HI 96818.

Advances in Antarctic and far southern entomology. Gressitt and Strandtman, Eds.

16 authors. Pacific Insects Monograph 25, 1971, 226 p, illustr. $ 7.50 hard cover; $ 6.50

wr. Bishop Museum Press, P. O. Box 6037, Honolulu, HI 96818.

For sale: Philippine biological specimens, including marine, land, and fresh water,

carefully preserved, including insects; price list available upon request from: Romeo M.

Lumawig, P. O. Box 22 Boac, Marinduque 201-E, Philippines.

Butterflies for exchange for any from North America. Antoine Fonlupt, 5-D Place

Marechal Foch, 42 Saint-Etienne, France.

Wanted to buy: Living pupae of H. cccropia, P. cynthia, A. polyphemus, H. rubra,

H. gloreri, A. hum, and many other species in either large or small quantities. Richard K.

Zajdel, P. O. Box 932, East Lansing, MI 48823.

INSECT WORLD DIGEST, a new monthly magazine for entomologists, biology

teachers, and students. $10.00/yr. P. O. Box 4068, Tallahassee, FL 32303.
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NEW EXOTIC CRANE-FLIES (TIPULIDAE: DIPTERA)
PART XXII 1

Charles P. Alexander2

The preceding part under this general title was published in En-

tomological News, vol. 82: 113-120. Additional to the new species

here described I am providing figures of the wing venation for fifteen

species of Indian species of the genus Hexatoma that had been de-

scribed in earlier parts of this series of papers. None of these has been

figured before and all are based on type specimens. The new species

are preserved in the Alexander Collection.

Limonia (Goniodineura) kraussiana, NEW SPECIES

Size large ( wing of male 9 mm ) ; general coloration of thorax yel-

low, praescutum with center of disk polished black, scutal lobes and

mediotergite blackened; legs yellowish brown, femoral tips narrowly-

black; wings with proximal two-thirds white, conspicuously patterned

with light and darker brown, apex broadly light brown; both veins Rs

and R J+;i rectangular at origin, cell 1st M> large, vein m angulated and

spurred; abdominal tergites black, restrictedly patterned with yellow,

sternites yellowed.

MALE. Length about 8.5 mm; wing 9 mm; antenna about 1.5 mm.
Rostrum black, relatively long, about one-fourth the remainder of head, palpi

black. Antennae with scape and pedicel black, flagellum light brown, bases of

segments tinged with green; dorsal flagellar verticils very long, to about one-half

longer than the segment. Head with anterior vertex dull brown, posterior vertex

'Accepted for publication: August 3, 1971 [3.01291.

-Contribution from the Entomological Laboratory, University of Massachusetts,

Amherst, MA 01002.

Ent. News, 83: 1-9, 1972 1
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FIGURES 1-10. Fig. 1, Limonia (Goniodineiira) kraussiana, new species, vena-

tion. Fig. 2, Eupilaria leucopcza, new species; venation. Fig. 3, Eupilaria mela-

noptera, new species; venation. Fig. 4, Hexatoma (Hexatoma) khasiensis Alex-

ander; venation. FIG. 5, Hexatoma (Hexatoma) kinnara Alexander; venation.

FIG. 6, Hexatoma (Hexatoma) madrasensis Alexander; venation. FIG. 7, Hexa-

toma (Eriocera) artifex Alexander; venation. FIG 8, Hexatoma (Eriocera) ci-

trina Alexander; venation. FIG. 9, Limonia (Goniodineiira) kraussiana, new spe-

cies; male hypopygium. FIG. 10, Eupilaria mclanoptcra, new species; male hypo-

pygium. (Symbols: a, aedeagus; b, basistyle; d, dististyle; g, gonapophysis; p,

phallosome; t, 9th tergite. )

and occiput polished black; anterior vertex relatively narrow, about one-half the

diameter of the scape.

Cervical region and pronotum black, sides abruptly yellow. Mesonotal prae-

scutum with center of disk polished black, widened behind, sides broadly light

yellow; scutal lobes polished black, median area, including also the adjoining

extreme posterior border of praescutum, together with the scutellum light yellow;

mediotergite black, the sides posteriorly and the pleurotergitc light yellow. Pleura
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uniformly clear light yellow. Halteres with stem yellow, knob conspicuously

black. Legs with coxae and trochanters light yellow; femora yellowish brown,

tips narrowly black; tibiae light brown, apices very narrowly black; tarsi brown,

outer segments darker. Wings ( Fig. 1 ) with disk of the proximal two-thirds

white, prearcular field slightly more yellowed; wing tip broadly light brown, in-

cluding also a spot at end of cell 1st A adjoining the vein; beyond the cord the

whitened ground includes bases of outer radial cells, virtually all of cell 1st M
2 ,

and restrictedly in bases of cells 2nd M., and M 4 ; large darker brown areas at ar-

culus, origin of Rs and the cord, all parallel-sided, with narrower similar darken-

ings at outer end of cell 1st M.2 and as a seam along vein Cu chiefly in cell M;

stigma oval, still darker brown; veins black, more yellowed in prearcular field.

Venation: Sc long, ending about opposite four-fifths Rs, Sc
L, long removed; both

Rs and R., + .^ perpendicular at origin, the latter with a short spur at the angulation;

Rs in direct longitudinal alignment with R4+5 ,
R2+3 at the fork; cell 1st M., large,

m angulated, with a strong spur jutting into cell 1st M., at the angle; M ;<+4 nearly

twice M
4 ,
m-cu about its length beyond fork of M; Anal veins gently divergent.

Abdominal tergites black, base of second segment with a broad light yellow

ring, sternites and eighth and ninth segments chiefly yellowed, remainder of hy-

popygium brown. Male hypopygium (Fig. 9) as in the subgenus. Ninth tergite,

t, transversely rectangular, posterior angles produced laterad and slightly cephalad

into points; lobes obtuse, median elevation small, setae of lobes abundant, long,

a few stouter. Basistyle, b, with about one-third the area of the ventral dististyle,

ventromesal lobe oval, with long setae. Dorsal dististyle, d, a strongly curved

sickle, the apex a long spine; ventral style with setae relatively small and sparse;

rostral prolongation short and stout, the major outer spine at center of disk, the

greatly reduced second spine setiform, more basal. Gonapophysis, g, with mesal-

apical lobe slender, inner margin before apex with a few microscopic points.

Aedeagus, a, with each outer lobe extended into a needlelike point.

HABITAT. Fiji. Holotype: <j , Lami, Viti Levu, 100-300 meters,

March 1, 1971 (Noel L. H. Krauss).

This conspicuous crane fly is named for the collector, Noel Krauss,

to whom I am indebted for many crane flies that he had collected in

virtually all biotic regions, including Madagascar. The closest relative

is the subgenotype, Limonia (Goniodineura) nigriceps (van der

Wulp), wide-spread in the Oriental and Australasian regions, which

similarly has the veins R.s and R. +:i rectangularly bent and which sug-

gested the subgeneric name. The two species differ conspicuously in

the venational details and in coloration. Virtually all of the other spe-

cies of Goniodineura have the venation without this angulation of the

veins, being more like the other species in the genus Limonia.

Eupilaria leucopeza, NEW SPECIES

General coloration of mesonotal praescutum brownish yellow, with
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four pale brown stripes, pleura obscure yellow with two conspicuous

brownish black longitudinal stripes; legs brown, extreme tip of basi-

tarsus and remainder of tarsi white; wings very strongly infuscated,

stigma dark brown, preceded and followed by conspicuous yellowed

areas; abdomen dark brown, posterior borders of segments gray.

FEMALE. Length about 9 mm; wing 7.5 mm; antenna about 1.3 mm.

Rostrum obscure yellow, mouthparts and palpi black. Antennae with proxi-

mal four segments yellow, the outer ones black; segments with very long verticils,

the first five on dorsal face only. Head light gray.

Pronotum brown, sides yellowed. Mesonotal praescutum brownish yellow with

four pale brown stripes; scutum testaceous, lobes weakly darkened; scutellum and

postnotum light brown, cephalic parts darker. Pleura obscure yellow, with two

conspicuous brownish black longitudinal stripes that are slightly narrower than

the intervening ground line, dorsopleural membrane yellow. Halteres blackened,

base of stem narrowly yellow. Legs with coxae yellow, bases of fore pair nar-

rowly blackened; trochanters yellow; femora obscure yellow, tips broadly dark

brown; tibiae light brown, extreme tips darker; basitarsi brown, apex and remain-

ing tarsal segments white. Wings (Fig. 2) very strongly infuscated, prearcular

and costal fields slightly more yellowed; stigma dark brown, preceded and fol-

lowed by conspicuous yellowed areas; veins brown, only slightly paler in the

brightened areas. Venation: Sc, ending just beyond fork of Rs; veins R
4
and R

r>

parallel to one another; cell 1st M., subequal in length to vein M
4 ;

m-cu at mid-

length of M.t+4 .

Abdomen dark brown, posterior borders of both tergites and sternites rather

broadly gray.

HABITAT. Thailand. Holotype: 9 , Doi Sutep, February 7, 1953

(Deed C. Thurman).

Eupilaria lencopeza is readily told from other regional species of

the genus by the white tarsi. E. leucopoda (Alexander), from the

Philippines (
Mindanao

) similarly has whitened tarsi but with the wing

pattern quite different.

Eupilaria melanoptera, NEW SPECIES

Size very large (wing of male over 11 mm); thoracic dorsum

orange, virtually unpatterned, pleura more yellowed; antennae black;

wings almost uniformly dark brown, R- +3+4 long, only slightly less

than the basal section of R r,; male hypopygium with apices of the gona-

pophyses bearing numerous long spines.
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MALE. Length about 9-9.5 mm; wing 11.5-12 mm; antenna about 1.7-1.8

mm.

Rostrum obscure yellow, apically tufted with black setae, palpi black. An-

tennae black throughout; outer flagellar segments elongate, verticils of intermedi-

ate segments very long. Head plumbeous gray; anterior vertex with a small me-

dian tubercle, broad, about four times the diameter of the scape.

Prothorax and mesothorax almost uniformly orange, praescutal interspaces

deeper orange; pseudosutural foveae large, pale. Pleura and pleurotergite uni-

formly yellow. Halteres blackened. Legs with all coxae and trochanters yellow;

femora dark brown, gradually passing into black outwardly, bases restrictedly ob-

scure yellow; tibiae and tarsi black; claws small. Wings (Fig. 3) almost uni-

formly dark brown, stigma slightly darker; a continuous longitudinal white streak

from near base of cell R adjoining vein M, crossing cell 1st M., into cell M3 ; a

comparable whitened line in basal half of cell 1st A adjoining the vein; veins

brown. Longitudinal veins beyond the general level of cord with long trichia,

lacking on Sc, Rs and all veins before cord. Venation: Sc
1 ending about opposite

four-fifths R., +
.

jl. 4 , the latter long, only a little less than the basal section of R
5 ;

m-cu at near one-third to two-fifths M3+4 .

Abdominal tergites dark brown, basal five sternites in cases more yellowed,
outer segments, including hypopygium, black. Male hypopygium (Fig. 10) with

posterior border of tergite, t, produced into two low darkened lobes that are

densely covered by short black setae. Basistyle, b, stout, mesal face with dense

delicate setae, more conspicuous on the produced basal part. Dististyles, d, rela-

tively small, outer style slender, gently sinuous, the small head slightly produced;
inner style stout, darkened, outer margin with abundant erect setae. Phallosome,

p, distinctive, especially the elongate gonapophyses, g, which narrow outwardly
into a terminal spine, on outer third before apex with about 15 long spines, the

more basal ones smaller.

HABITAT. India. Holotype: $ ,
Sirhoi Kashong, Manipur, Assam,

7,500 feet, June 10, 1960 (Fernand Schmid). Paratype, , Chingsao,

Manipur, 5,400 feet, June 14, 1960 (Schmid).

Eupilaria melanoptera is readily told from other species by the

large size and the spinose gonapophyses of the male hypopygium. The

most similar species is E. lima Alexander of Sikkim, which is readily

told by the venation, as the very short vein Rj+3+4 which is subequal
to vein R^.

Limnophila (Dicranophragma) kamengensis, NEW SPECIES

General coloration of mesonotal praescutum light brown, the disk

with three obscure yellow stripes, the central one broad, pleura chiefly

brownish black; legs light brown, tips of femora narrowly whitened;
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wings yellowed, with a solidly darkened brown pattern that includes

seven darker brown costal areas, the remaining cells more uniformly

darkened, including all of 2nd A; supernumerary crossvein in cell R
:)

far distad.

MALE. Length about 5.5 mm; wing 6 mm.
Rostrum and palpi black. Antennae with scape and pedicel light yellow;

flagellum broken. Head with the broad anterior vertex light silvery gray, posterior

vertex darker gray.

Pronotal scutum buffy yellow, scutellum light yellow. Mesonotal praescutum

witli the ground light brown, disk with three obscure yellow stripes, the median

one broad; scutum and scutellum fulvous yellow, scutal lobes slightly darker;

mediotergite grayish yellow, pleurotergite brownish black. Pleura chiefly dark

brown to brownish black, ventral sclerites vaguely more brightened, dorsopleural

region obscure yellow. Halteres with stem yellow, knob weakly darkened. Legs

with coxae and trochanters yellow, fore coxae slightly darker; femora light brown,

near outer end more darkened, tip narrowly and abruptly white; tibiae brown,

the extreme apex and the tarsi yellowish brown. Wings with the ground yel-

lowed, with a solidly darkened brown pattern that is about equal in extent, in-

cluding about seven larger and slightly darker costal areas, the third at origin of

Rs, fifth at stigma, all such areas distad of the small mark at h reaching the medial

field behind; ground areas of anterior third of wing nearly twice as extensive as

the darkenings; cells of posterior half extensively clouded with paler brown, in-

cluding all of cell 2nd A and most of cells M and Cii; extensive similar clouds

over cord, outer end of cell 1st A/., and over the veins beyond cord, on the pos-

terior half of wing the darkened portions much more extensive than the yellow

ground; wing with no interpolated dots or spots in the cells; veins brown. Vena-

tion: Supernumerary crossvein in cell R.^ far distad, subequal in length to distal

section of vein R
3 ; cell Af\ subequal to its petiole; cell 2nd A narrow.

Abdomen dark brown; hypopygium with proximal two-thirds of basistyle

yellowed. Male hypopygium with the inner dististyle narrowed apically.

HABITAT. India. Holotype: 6" ,
Bomdi La, Kameng, North East

Frontier Agency, Assam, 8,800 feet, July 15, 1961 (Fernand Schmid).
The most similar regional species is Limnophila (Dicranophragma)

kashongensis Alexander, from Manipur, Assam, which has the- wing

pattern generally similar but differing in the details, differing further

in the narrow wings and in the uniformly darkened legs.

Hexatoma (Hexatorna) khasiensis Alexander

Hexatoma (Hexatoma) khasiensis Alexander; Ent. News, 73: 209;

1962.

Type from Kalanga, Mikir Hills, Assam, India. Fig. 4 (venation).
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Hexatoma (Hexatoma) kinnara Alexander

Hexatoma (Hexatoma) kinnara Alexander; Ent. News, 74: 99; 1963.

Type from Bongba Khunov, Manipur, Assam, India. Fig. 5 (vena-

tion
)

.

Hexatoma (
Hexatoma )

madrasensis Alexander

Hexatoma (Hexatoma) madrasensis Alexander; Ent. News, 72: 113;

1961.

Type from Veraiyattu Tittu, Madras, India. Fig. 6 (venation).

FIGURES 11-20. FIG. 11, Hexatoma (Eriocera) gnava Alexander; venation.

FIG. 12, Hexatoma (Eriocera) homochroa Alexander; venation. FIG. 13, Hexa-

toma (Eriocera) mikirensis Alexander; venation. FIG. 14, Hexatoma (Eriocera)

niitru Alexander; venation. FIG. 15, Hexatoma (Eriocera) phaeton Alexander;

venation. FIG. 16 Hexatoma (Eriocera) prolixa Alexander; venation. FIG. 17,

Hexatoma ( Eriocera) rudra Alexander; venation. FIG. 18, Hexatoma (Eriocera)

terebrella Alexander; venation. FIG. 19, Hexatoma (Eriocera) tercbrina Alexan-

der; venation. FIG. 20. Hexatoma ( Eriocera ) setigera Alexander; venation.
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Hexatoma
(
Eriocera

) artifex Alexander

Hexatoma (Eriocera) artifex Alexander; Ent. News, 72: 118; 1961.

Type from Swamp Hill, Madras, India. Fig. 7
(
venation

)
.

Hexatoma (Eriocera} citrina Alexander

Hexatoma (Eriocera} citrina Alexander; Ent. News, 76: 219; 1965.

Type from Nongrim, Khasi-Jaintia, Assam, India. Fig. 8 (vena-

tion
)

.

Hexatoma (Eriocera} gnava Alexander

Hexatoma (Eriocera} gnava Alexander; Ent. News, 72: 117; 1961.

Type from Sykes, Bombay, India. Fig. 11 (venation).

Hexatoma (Eriocera} homochroa Alexander

Hexatoma (Eriocera) homochroa Alexander; Ent. News, 74: 101; 1963.

Type from Tairenpokpi, Manipur, Assam, India. Fig. 12 (vena-

tion
)

.

Hexatoma (Eriocera) mikirensis Alexander

Hexatoma (Eriocera} mikirensis Alexander; Ent. News, 74: 103; 1963.

Type from Bangku, Mikir Hills, Assam, India. Fig. 13
(
venation

)
.

Hexatoma (Eriocera} mitra Alexander

Hexatoma (Eriocera} mitra Alexander; Ent. News, 73: 213; 1962.

Type from Sirhoi Kashong, Manipur, Assam, India. Fig. 14 (vena-

tion
)

.

Hexatoma (Eriocera} phaeton Alexander

Hexatoma (Eriocera} phaeton Alexander; Ent. News, 72: 238; 1961.

Type from Kumuli, Madras, India. Fig. 15 (venation).

Hexatoma (Eriocera} prolixa Alexander

Hexatoma (Eriocera} prolixa Alexander; Ent. News, 72: 235; 1961.

Type from Koti, Pauri Garhwal, Kumaon, India. Fig. 16 (vena-

tion
)

.

Hexatoma (Eriocera} rudra Alexander

Hexatoma (Eriocera) rudra Alexander; Ent. News, 74: 104; 1963.

Type from Huiahu, Manipur, Assam, India. Fig. 17 (venation).

Hexatoma (Eriocera) terebrella Alexander

Hexatoma (Eriocera} terebrella Alexander; Ent. News, 71: 241; 1960.

Type from Jeypore (Jaipur), Orissa, India. Fig. 18 (venation).

Hexatoma (Eriocera) tercbrina Alexander

Hexatoma (Eriocera} terebrina Alexander; Ent. News, 71: 242; 1960.

Type from Jeypore (Jaipur), Orissa, India. Fig. 19 (venation).
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Hexatoma (Eriocera) setigera Alexander

Hexatoma (Eriocera) setigera Alexander; Ent. News, 73: 215; 1962.

Type from Hkayam Bourn, Manipur, Assam, India. Fig. 20 (vena-

tion
)

.

2.0129 New exotic crane flies (Tipulidae: Diptera). Part XXII.

Abstract. New species and figures of wing venation of 15 species of Indian crane

flies of the genus Hexatoma are described. -Charles P. Alexander, Department of

Entomology, University of Massachusetts, Amherst, MA 01002.

Descriptors: Diptera; Tipulidae; Hexatoma spp., India; India, Tipulidae.



CORRECTION

On page 268, vol. 82, 1971 of the article dealing with Korean Orthoptera

(Rentz and Miller) Paratlanlicus should be emended to Paratlanticus.

DEATH NOTICE

Dr. G. Y. Bey-Bienko, one of the corresponding members of the American

Entomological Society died on November 3, 1971 . He would have been 69 in

February of 1972. Dr. Bey-Bienko was best known as an orthopterist and

published hundreds of papers including the comprehensive works on the

fauna of U.S.S.R., but was competent in many other entomological fields

and was considered among the top entomologists in the Soviet Union. Dr.

Bey-Bienko was elected Corresponding Member of the American Entomolog-
ical Society in \963.-David C. Rentz, Academy ofNatural Sciences.

RESEARCH NOTICE

I would very much appreciate series, in papers, of the common brown

butterfly, the pearly crescent, Phyciodes thanos, from anywhere. For years

there has been confused another species, Phyciodes batesi, under this species.

In most collections P. batesi is united with/*, thanos.

Recently, in checking over long series of pinned specimens of P. thanos

collected over a twenty year period, in various areas of Manitoba, many
specimens of P. batesi were found. P. batesi seems to occur in all areas where

P. thanos occurs. It is more frequent and widespread than has been hereto-

fore suspected. I am interested in plotting the geographic range off. batesi.

At present the writer's collection has over 1 ,000 specimens of the thanos-

batesi complex. Material from collectors will be appreciated. Walter V.

Krivda, P. O. Box 864, Tlie Pas, Manitoba, Canada.
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A PHORETIC METATEMNUS (PSEUDOSCORPIONIDA,
ATEMNIDAE) FROM MALAYSIA. 1

William B. Muchmore 2

The pseudoscorpion genus Metatemnus is known from a rather

small number of specimens from the western Pacific area. Three spe-

cies are presently recognized, M. philippinus Beier, 1932 (cf. also

Beier, 1965), from the Philippines and New Guinea, M. heteroden-

tatus Beier, 1952, from Borneo, and M. unistriatus (Redikorzev, 1938)

from South Vietnam (
cf . Beier, 1951

)
. In view of the paucity of in-

formation about the genus, it seems appropriate to report here on a

specimen kindly sent to me by Mr. Robert D. Ward, who found it

under an elytron of a cerambycid beetle he had received from Ma-

laysia. This specimen, the type of the new species described below,

is deposited in the collection of the American Museum of Natural His-

tory.

Metatemnus superior, NEW SPECIES

(Fios. 1-3)

MATERIAL. Holotype male (WM1888.01001 ) found by R. D. Ward under

elytron of a cerambycid beetle from Cameron Highlands, Pehang, Malaysia, 1967.

DESCRIPTION. Male: Generally similar to M. heterodentatus Beier. Cara-

pace and palps reddish brown, tergites and sternites light brown, other scleroti/ed

parts yellowish brown. Most vestitural setae finely denticulate at tips, but the

larger ones becoming acuminate. Carapace as broad as long, with one, distinct,

transverse furrow 0.7 length from anterior margin; surface reticulated; two weak

Supported in part by a research grant (CB 17964) from the National Science

Foundation. Accepted for publication: August 15, 1971 [3.0131].

Department of Biology, University of Rochester, Rochester, New York 14627.

Ent. News, 83: 11-14, 1972 H
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FIGS. 1-3 Metatemnus superior, new species, holotype male; Fig. 1, genital

opercula; Fig. 2, dorsal view of left palp; Fig. 3, lateral view of right chela. (The
trichobothria actually have the shapes shown on this specimen. Whether

they are naturally so flexible is not known. )

eyespots present. Total setae on carapace about 70, with four at anterior and ten

at posterior margin.

Abdomen broad ovate. Tergites 4-9 partially divided, others entire; surfaces

reticulated; chaetotaxy 9:8:9: 10: 10:9: 10:9:8:T2T4T2T:2T4T2:2. Sternites 4-9

/^

partially divided, others entire; surfaces reticulated; chaetotaxy -S-: (3)9(3):

(1)9(1):15: 16:14:14: 11 :T3T5T3T:T2T3T2T:2. Anterior genital operculum as

shown in fig. 1. Pleural membranes longitudinally, smoothly striate.

Chelicera typical; nearly twice as long as broad. Palm with four setae, all
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acuminate except es, which is paucidenticulate at tip and shorter than others.

Fixed finger with three tiny denticles just inside tip and five moderate-sized teeth

along margin; movable finger with a distinct subapical lobe and one small denticle

just proximad of this. Galea long and with 4-5 small, subterminal rami. Fla-

gellum of four setae, all dentate. Serrula exterior with 29 blades.

Palps heavy, as in other species of the genus but with longer chelal fingers;

proportions of segments shown in fig. 2. Surfaces smooth, except a small patch of

granules on outer surface of chelal hand at base of fingers. Trichobothria of chela

as shown in fig. 3. Chelal fingers much like those of M. heterodentatus, but

longer and with more pronounced basal bulge of the dental ridge (these bulges

overlap when the fingers are closed, that of the movable finger lying lateral to

that of the fixed finger.) Fixed finger with 24 and movable finger with 31 teeth,

of same shape and disposition as those of M. heterodentatus (Beier, 1952, Fig.

10 ) but with six and five large, sharp, distal ones respectively, rather than four on

each finger. Venedens on fixed finger only, nodus ramosus of venom duct at

level of seta it. Trochanter 1.45, femur 2.35, tibia 3.0 and chela 2.35 times as

long as broad; hand 1.35 times as long as deep; movable finger 0.90 as long as

hand.

Legs typical, rather slender. Leg IV with entire femur 3.6, tibia 4.4, and

tarsus 5.15 times as long as deep; tactile seta on tarsus 0.10 length of segment

from proximal end. Subterminal tarsal setae acuminate, strongly curved.

Female: Unknown.

Measurements (in mm.): Body length 4.05. Carapace length 1.18; posterior

breadth 1.11. Chelicera 0.48 long by 0.25 broad; movable finger 0.40 long.

Palpal trochanter 0.745 by 0.51; femur 1.24 by 0.53; tibia 1.25 by 0.62; chela

(without pedicel) 1.83 by 0.78; hand (without pedicel) 1.035 by 0.755; movable

finger 0.935 long. Leg. I: basifemur 0.51 by 0.27; telofemur 0.64 by 0.235; tibia

0.65 by 0.18; tarsus 0.59 by 0.11. Leg IV: entire femur 1.115 long; basifemur

0,385 by 0.265; telofemur 0.88 by 0.31; tibia 0.90 by 0.205; tarsus 0.67 by 0.13.

Discussion. The new species, Metatemnus superior, is similar in

many respects to A/, heterodentatus Beier from Borneo, but may be

distinguished from the latter by its greater size, shorter chelal hand

and longer movable chelal finger, and more slender legs. While some

of these differences might be seen as constituting only sexual dimor-

phism (A/, heterodentatus is known only from a single female), the

considerably larger size of the present individual strongly suggests

that this is a distinct species, because the males of atemnid species are

usually not much larger than the females. In the other species of

Metatemnus (Beier, 1932 and 1952) the chelal hand is said to be as

long as, or longer than, the- palpal femur, but in M. superior the hand

is much shorter than the lemur (by about one-sixth). The movable

finger of the chela is both absolutely and relatively longer than that

of the other species of the genus; and the segments of the fourth leg
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are likewise longer and more slender than those of others measured by
Beier. In addition, while Beier has reported the palps of other species

to be completely smooth, M. superior has a small area of granules on

the outer surface of the chelal hand at the base of the fingers (
admit-

tedly, this is a rather obscure feature and may possibly be present in

other species as well as M. superior).

The present specimen was found under an elytron of a cerambycid
beetle. This constitutes the first record of phoresy (

in the broad sense
)

by a member of this genus. Such behavior is, however, not particu-

larly surprising, inasmuch as certain other atemnids have been re-

ported as living beneath the elytra of beetles
(
cf . Beier, 1948

)
. Though

not so reported, all these forms probably live usually under the bark

of trees, from whence they could easily transfer to the large tree-

dwelling beetles, as in the oft-reported association between Corclylo-

chernes scorpioidcs and Acrocinus longimanus in Central and South

America (cf. Beck, 1968).
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DESCRIPTION OF THE FEMALE OF PHERBECTA LIMENITIS
STEYSKAL (DIPTERA: SCIOMYZIDAE), WITH NOTES ON
BIOLOGY, IMMATURE STAGES, AND DISTRIBUTION 1

L. V. Knutson 2

Pherbecta limenitis was described as a new genus, new species

from a single male collected at North Fairhaven, New York
( Steyskal,

1956). The holotype, which I have seen, is in the Cornell University

Collection. A description of the previously unknown female and of

the puparium, recently obtained records of 15 specimens from Con-

necticut, Massachusetts, New York, and Ontario, and biological notes

are presented below.

FEMALE (Fie. 6-9)

The 7 specimens available fit the description of the male as given

by Steyskal, except as follows. Length of wing, 3.8-4.6 mm. Front at

widest part half or slightly more than half total width of head. Mid-

frontal stripe bluntly tapered anteriorly. Arista brown to black, oc-

casionally yellowish at base. Propleuron with 0-5 small hairs. Thorax

with 1 presutural and 2 dorsocentral bristles, and or 1 prescutellar

hairs or bristles. Hind femur with 1 or 2 dorsal pre-apical bristles.

Spermathecae 2, lying in segment 5; transclucent brown; barrel-

shaped with thick, flattened ends; about 0.125 mm in length by 0.075

mm in width; ducts short (Fig. 7). Terga 6, 7, and 8 (Fig. 6, 8) nar-

row, each bearing a row of bristles near posterior margin. Tergum S

rather weakly selerotized and infolded dorsomesally. Sternum 6 well

'Accepted for publication: September 13, 1971 [3.0137].

^Systematic Entomology Laboratory, Agriculture Research Service, USDA;
mail address, c/o U. S. National Museum, Washington, DC 20560.
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FIGS. 6-9. Plierbecta Umenitis Steyskal. FIG. 6. Postabdomen, female, dorsal.

FIG. 7. Spermathecae. FIG. 8. Postabdomen, female, lateral. FIG. 9. Wing
(modified from Steyskal, 1956). sp, spiraele; st 8, sternum 8.
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developed, 7 apparently absent or fused with 6, and 8 represented by

a pair of small, comma-shaped, sclerotized spots. Spiracles 6 and 7 in

lower corners of terga.

The pattern of light and dark areas of the wing of the 15 recently

collected males and females (Fig. 9) is more regularly arranged than

as shown in the holotype. The first, second, and third longitudinal

veins usually are slightly and irregularly undulate along most of their

length.

MALE

The following variations from the description of the male holotype

were noted in the 7 additional males that I have seen. Wing length,

4.0-4.2 mm. Arista brown to black, occasionally yellowish at base. Pro-

pleuron with 1-4 small hairs. Thorax with 1 presutural bristle, 2 dorso-

central bristles, and or 1 prescutellar hairs or bristles. Hind femur

with 1 or 2 dorsal pre-apical bristles. Abdominal terga, especially the

posterior segments, with a few posterior marginal bristles stronger than

other tergal bristles. Halter yellowish, base of stalk brownish, knob

with a few short hairs, especially dorsobasally.

PUPARIUM (Fie 1-5)

Length, 4.6 mm; greatest width, 1.8 mm. Unicolorous dull reddish

brown except second segment (first apparent segment) darker red-

dish with bases of spiracles black and posterior spiracular disc blackish.

Integument with dense, uniform coat of fine, short processes that ap-

pear as velvety golden patches on tubercles and welts in certain lights;

ventral spinule patches absent.. Segments VI to XI strongly trans-

versely wrinkled on all surfaces; vestiges of lateral tubercle groups only

slightly protruding. Shape- elongate cylindrical. Dorsal and ventral

cephalic caps composed of invaginated segment I and segments II-V

except posterior third of segment V; a strong ridge along lateral sutures

from segment III-V. Anterior spiracles (Fig. 2) above mid-longitudi-

nal axis; circular; external face shining yellowish white; moderately

projecting from posterolateral margin of segment II; with dorsal and

ventral rows of 5 papillae each; without papillae apieally. Apparently

only 2 pairs (ventral and ventro-lateral) of vestiges of posterior spirac-

ular disc lobes. Posterior spiracles on mid-longitudinal axis, exceed-
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FIGS. 1-5, Pherbecta limenitis Steyskal. FIG. 1. Puparium, lateral. FIG. 2.

Anterior spiracle, from puparium. FIG. 3. Puparium, dorsal. FIG. 4. Ventral

arch, dorsal. FIG. 5. Mouthhook, lateral, at, accessory teeth.
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ingly short, each with 3 radiating spiracular slits, without interspiracu-

lar hairs. Anus only slightly invaginated.

Cephalopharyngeal skeleton length 0.5 mm, medium brown, mod-

erately pigmented. Indentation index, 36. Similar to the cephalo-

pharyngeal skeleton of Pherbina, Psacadina, and Tetanocera. Mouth-

hook (Fig. 5) narrowed anteriorly, hook-part well developed, black,

but not as strongly recurved as in most genera; 4 lightly pigmented,

acute, recurved accessory teeth situated almost horizontally behind

hook-part on anteroventral margin of mouthhook. Ventral arch
( Fig.

4) well developed, not fused with mouthhooks laterally, about 23 mi-

nute teeth on anterior margin. Hypostomal sclerite black, H-shaped.

Ligulate sclerite indistinct. Epistomal sclerite with elongate posterior

rami and broad, transverse anterior portion. Pharyngeal sclerite sepa-

rate from hypostomal sclerite, with relatively shallow sinus; no antero-

dorsal bridge; upper cornu without window, lower cornu with window.

NEW DISTRIBUTIONAL RECORDS

CONNECTICUT. Beckley Pond, Norfolk, Litchfield Co., 28.VII. 1964, L. L.

Pechuman, 1 9, CU (Cornell University). MASSACHUSETTS. Bedford,

swamp, 20.VII.1961, W. W. Wirth, 2 $ 9 USNM (United States National Mu-

seum). NEW YORK. Oswego Co., St. Mary's Pond, near Parrish, 15.VII.1964,

R. Silberglied, 1 9, USNM; 15.VII.1965, A. D. Bratt, 1 $, USNM, 2 $ $ , CU;

15.VII.1965, L. V. Knutson, 2 99, USNM, 3 $$, CU; 18.VII.1967, J.

Abercrombie, 1 9, CU. ONTARIO. Torrance Bog (on Route 69 between Tor-

ranee and Gravenhurst), 19.VI.1960, L. L. Pechuman, 1 9, CU.

Dr. L. L. Pechuman has kindly provided me with the following

notes on the above localities where he has collected P. limenitis. "Beck-

ley Pond . . . Torrance Bog . . . and St. Mary's Pond are all rather typi-

cal sphagnum bogs with the usual orchids, pitcher plants, Chamae-

daphne, Andromeda, etc. Ledum and Kalmia seem to be absent at

St. Mary's Pond but present at Torrance ... all have an open pond
and all have a small stream entering and one leaving the bog. All have

an open bog moor with vegetation only a few inches high but the

open area is very restricted at Torrance. . . . On the higher ground

around the three bogs is hemlock, sugar maple, yellow birch (also

white birch at Torrance) with red maple and alder on the lower

ground. All have a few cat-tails at the outer edges and . . . some

Dccodon overhanging the open pond in spots".
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BIOLOGICAL NOTES

Two pairs of adults were collected on July 15, 1965 and placed in

breeding jars. Copulation was observed on July 16, 17, 18, 21, 26, and

August 2. One female laid about 20 eggs between July 22 and 30, and

the other female laid 25 eggs between July 20 and 26. The eggs were

laid on wet and dry cotton or peat moss substrate, on dry sticks, on

shells of dead Helisoma snails, and on the dry sides of the jars, but

none was laid on the shells of living aquatic snails included in the

jars. A few eggs hatched between July 25 and 29 after incubation

periods of about 3 days. First instar larvae were more active when

they were allowed to float on the surface of the water than when they

were left on damp cotton or moss, and they were observed to swallow

air. Larvae were placed in shallow containers of water or on wet cot-

ton with living Lymnaea sp., Helisoma trivolvis (Say), Psidium sp.,

Phijsa sp., crushed H. trivolvis and Psidium sp., and egg capsules of

Lymnaea sp. No larvae were seen to attack or feed on these molluscs,

and all larvae died within a few days of eclosion. Adults lived about

3 weeks in captivity. A puparium found floating amongst emergent

vegetation at St. Mary's Pond on April 6, 1966 produced a male fly on

April 20; the adult died on June 22.

TAXONOMIC PLACEMENT

On characters of the male, Steyskal placed Pherbecta with the

genera of Tetanocerini
( Tetanocerinae )

that have vallar (subalar)

bristles, and he indicated that Pherbecta is most similar to the Pale-

arctic genus Phcrbina Robineau-Desvoidy. Species of Pherbina have

1 or more strong bristles on the mesopleuron and pteropleuron,

whereas Pherbecta has only fine hairs on these pleura. There are 2

pairs of thoracic dorsocentral bristles in Pherbina. The holotype of

Pherbecta limenitis has only 1 pair of dorsocentrals, as described by

Steyskal, but the other 14 specimens all have 2 pairs of dorsocentrals.

The second antennal segment of Pherbecta is relatively shorter than

that of Pherbina, and it is more similar to that of Psacadina Mayer.
Distinctive features of the puparium, especially the absence of anterior

papillae on the anterior spiracles, the unusual mouthhooks with ac-

cessory teeth placed almost horizontally behind the hook-part, and the

characteristic ventral arch corroborate placement of P. limenitis as a

separate genus.
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BOOK REVIEW

AMERICAN ENTOMOLOGISTS, by Arnold Mallis. 549 p., 211 figs. 1971.

Rutgers University Press, New Brunswick. $15.00.

Most entomologists interested in the careers and lives of their predeces-

sors will find this attractive book very readable and informative. It contains

short biographies of 205 deceased entomologists of the United States and

Canada. Some are early pioneers, but only those actually resident here are

included. It is not intended to be encyclopaedic in scope, rather to deal with

some principal outstanding entomologists. Therefore, almost any reader will

regret the omission of some who seem to merit inclusion. Though, in the

main, the choices of persons discussed are logical ones, it would be useful,

from time to time, to have more complete lists of entomologists documented

for posterity. As regards the "cut-off date" for material in Mallis' book, one

entomologist who died in 1966 and a cited publication published in 1967

exemplify the most recent dates noted.

The author is now Assistant Professor of Entomology Extension, Penn-

sylvania State University. Formerly, he was long associated with the Gulf

Research and Development Co., Pittsburgh, Pa., and probably is best known

known for his "Handbook of Pest Control: The Behavior, Life History and

Control of Household Pests." Prof. Mallis states his objective, in addition

to reviewing the main contributions of each worker, as an attempt to describe

the men and women themselves, including interesting aspects of their lives

which so often are missing from obituaries. To a considerable extent, I think

he has done well in achieving that goal, though naturally enough it is difficult

to go beyond the basic facts with some past entomologists.

The biographies are grouped in 14 chapters according to the period of

history in which the entomologists lived, the specialty for which they are

best known, and the like. Portraits accompany nearly all biographies, and

reference works grouped according to the chapters are listed at the back of

the book together with a rather full index. It is clear that for many years

Prof. Mallis has had a deep interest in biographies of entomologists; conse-

quently, he has researched the subjects carefully by both library work and

personal consultation with other people. Of course, many of us could add

details of interest about some of the persons discussed, but the usual limits of

space and time have contributed to the brevity of some biographies.

A few minor errors such as the number of editions and dates of Brues and

Melander's book on insect classification (p. 435) occur. I would also note two

errors which may confuse readers not detecting them: 1. The name Thomas

Lincoln Casey on the walls of the Library of Congress is not the famous

(Continued on p. 27.)
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PREDATION BY THE LARVAE OF LECONTELLA
CANCELLATA (LECONTE) (COLEOPTERA: CLERIDAE) ON

SEVEN SPECIES OF ACULEATE HYMENOPTERA 1 -

Ron M. Bitner3

According to Balduf's records (1935), most clerid larvae feed on

species of wood-infesting beetles. However, the larvae of several spe-

cies of the clerid genus, Trichodes, prey on wasp and bee larvae as

well as their stored provisions (Linsley, 1944). Two previous obser-

vations are recorded of the feeding habits of the larvae of Lecontella

cancellata (LeC. ). Knull (1932) reported that he reared an adult

beetle from a larva collected from the nest of a bee under the loose

bark of a log. Rau (1944) found two dead L. cancellata adults and a

larva in the cells of a nest of the mud dauber wasp Sceliphron cae-

mentarium (Drury). Rau found the beetle larva in an unbroken cell.

Krombein (
1967

) reported Trichodes horni Wolcott and Chapman
from two nests of megachilid bees. He also reported unidentified

clerid larvae from eleven other nests of at least eight species of wasps
and bees.

This paper further contributes to the very little knowledge of

Cleridae in the nests of solitary wasps and bees.

In a trap-nest study during the summer of 1969 on the Black Rock

'Journal Paper No. 4367 of the Purdue University Agricultural Experiment
Station. Accepted for publication: September 8, 1971 [3.0135].

-This study was a portion of a thesis ( Bitner, 1970 ) submitted to the Faculty

of Purdue University in partial fulfillment of the requirements for the degree of

Master of Science, June 1970. The research was conducted as a part of Purdue

AES Project 1422 and was supported by Purdue Research Foundation David Ross

XR Grant No. 5754-56-1158. Acknowledgments arc to be made to Dr. Leland

Chandler for his valuable comments and criticisms during this study.

'Department of Zoology, Utah State University, Logan, UT 84321.
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Farm near Lafayette, Indiana, 31 larvae of L. cancellata were found

in 28 artificial nesting sites (trap-nests) which were occupied by sev-

eral species of aculeate Hymenoptera. The trap-nests used in this

study consisted of two 20 ; ; 305 X 305 mm yellow-pine boards nailed

together with holes drilled to a depth of 127 mm between the inter-

face. Four holes were drilled in each of 64 sets of boards. Each set

had the following sizes: 4/16 inch (6.4 mm), 5/16 inch (7.9 mm),
6/16 inch (9.5 mm), 7/16 inch (11.1 mm). Half of the trap-nests were

positioned in each of two separated barns. One of the test barns was

surrounded by pasture and was located near several other farm build-

ings. The second test barn was located in a meadow surrounded by
woodlands about 0.5 mile (.805 km) from the first site. There were

no other buildings near by. The trees of the woodland were mostly

oak and hickory, while crabapple was the dominant meadow species.

Equal numbers of the trap-nests were placed horizontally on support

beams at four heights ranging from 3 to 12 feet (.914m to 3.66m) from

the floor of the barn on both the east and west sides of the barn. They
were placed in position the last week in April and removed the last

week in September.

Nine species of Hymenoptera accepted the artificial nesting sites.

The same species were found at both sites; however, the number of

holes utilized by each species differed with the site. While larvae of

L. cancellata were found in the nests of seven species, they were found

only in nests at the woodland site. The host species, number of larvae

and number of borings occupied by L. cancellata are given in Table 1.

TABLE 1. Number and occurrence of Lecontclla cancellata (LeC.) in the nests

of seven species of wasps and bees.

Number of Number of

Host Larvae Holes Occupied

Vespidae
Monobia quadridens ( L. )

Sphecidae
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The method by which the larvae of Lecontella gained access to the

cell of the host bee or wasp was not determined. The clerid larvae

were never observed feeding on hymenopteran larvae, but they left

evidence indicating predatory behavior. The clerid larvae were found

in empty, opened and unopened cocoons and were found in single

unbroken cells of nests and also in cells with partitions broken open.

The clerid larvae were observed in cells with only parts of wasp and

bee larvae and pupae present. Most of the Hymenoptera made nest

partitions between the cells with mud and the beetle larvae in most

cases did not chew through more than one partition. In several cases

the beetle larvae destroyed the entire length of the Megachile sp.

nests which made partitions from leaf parts.

The numbers of beetle larvae found by hole size and by vertical

placement are given in Table 2. Interaction between hole size and

TABLE 2. Number and occurrence of Lecontella cancellata (LeC.) by hole

size and by vertical placement of trap nests.

Number of Larvae Vertical Number of Larvae

Hole Size Present Placement Present
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in woodland situations probably feeding on wood-infesting beetle

larvae and any hymenopterous larvae encountered. The beetle larvae

are not believed to be a regulating factor to hymenopteran popula-
tions that nest in pre-existing cavities. However, in a situation such

as trap-nesting where large numbers of holes are made available to

wasps and bees in a relatively small area, clerid larvae may have im-

portant effects. Bees which make cell partitions with leaves, as do

Megachile spp., may have 100% of the cells in a nest destroyed;

whereas, species of wasps and bees which make cell partitions of more

resistant material, i.e. mud, may have only one or two cells destroyed

per nest.
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menoptera.



Ent. News, Vol. 83, January 1972 27

(Continued from p. 22.)

coleopterist of that name, as stated (p. 260), but instead his father of the

same name; 2. Mention of W. M. Mann as Director of the National Zoo in San

Francisco (p. 270) is doubtless a lapsus, as the National Zoo which Dr. Mann

directed is in Washington, D. C.

To summarize, this book abundantly deserves a place beside well known

previous sources on the lives of entomologists, the books by Howard, Osborn,

and Essig, the bibliographies of Mathilde M. Carpenter, and the works of

Joseph Ewan, Joseph S. Wade, and Harry B. Weiss. Several of my colleagues

have each spent several interesting hours reading it, which in itself suggests

that Prof. Mallis did a good job. It has even been suggested that every 20 to

25 years we need another book on lives of entomologists, to update the

record of each generation as it completes its work and leaves its legacy of

accomplishment and varied personalities. Ashley B. Gurney, Systematic

Entomology Laboratory, USDA, c/o U. S. National Museum, Washington,

DC 20560.

The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road
t
Baltimore, MD 21207.

Publications received.-As soon as a publication is received, it is listed in this section.

The following have come to the attention of the editor for this month. Please note that

this section is not limited to books. See above masthead.

I 3. Pest Management

American Chemical Society. 1971. Advances in chemistry series 104. Pesticides identifi-

cation at the residue level. American Chemical Society, 1155 16th St. N. W., Wash-

ington, DC 20036. i\+182 p. Cloth $8.50.

18. Technique

Heywood, V. H. 1971. Scanning electron microscopy. Academic Press, Inc.. 1 1 1 I ittli

Ave., New York, NY 10003. \+331 p. Cloth $19.00.

Schwarz, O. B. and P. Grafstein. 1971. Pictorial handbook of technical devices. The

Chemical Publishing Co., Inc. 200 Park Avc., New York, NY 10003. 607 p. Cloth

$12.50.
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1. General

FOSSILS AND FLIES, by Elizabeth Noble Shor. Norman: University of Oklahoma

Press. 1971. xiv+285 p. Cloth $8.95.

As a valuable record of the life of a famous dipterist and paleontologist, this book

is unsurpassed. The author had access to family records and unpublished manuscripts,

as well as considerable writing ability. The book is of interest not only to the specialist

but to entomologists in general, especially those who wish to find out just how good the

"good old days" really weren't. -Ed.

CENTURIE DE LEPIDOPTERES DE LTLE DE CUBA, by P. Poey. Los Angeles:

Entomological Reprint Specialists (1970 reprint), xii+74 (unnumbered pages). Cloth

$30.00

This excellent reprint was published by E. W. Classey Ltd. in England as part of their

policy of publishing rare works of historical interest as well as other out of print texts.

Twenty species of Lepidoptera are discussed and illustrated, including 18 new names

introduced by Poey. The reproductions of the illustrations are beautiful. This book is

primarily a collectors item-and would be of great interest to lepidopterists. It will also

provide libraries with a chance to obtain a rare out of print book. -Ed.

'VVVVVVVVVX/VVVVVVVVVVVVVVX/VVX^^

4. Natural History

TERMITES: A STUDY IN SOCIAL BEHAVIOUR, by P. E. Howse. New York: Hillary

House Publishers Ltd. 1970. 150 p. Paper $2.25; cloth $5.50.

This book is about the behaviour of termites and some of the fundamental aspects

of their society. The discussion includes the habits and importance of termites; elements

of the society; structure and formation of colonies; communication; nests; nest climate

and nest building, and concepts of the social behaviour of insects. The book would be of

interest to entomologists, biologists, pest control operators, and ecologists.-y.

THE BIOLOGY OF THE COCKROACH, by D. M. Guthrie and A. R. Tindall. London:

Edward Arnold Ltd. 1968. 408 p. Cloth approx. $13.00

This book is a review of information on cockroaches, together with some original

observations. The authors have done an extensive research in compiling the literature.

The 18 chapters cover all aspects of cockroaches including the structure, reproduction,

metamorphosis, hormone systems, nervous system, ethology, physiology, predators,

parasites, symbionts, and ends with a chapter on control and insecticides. This book

should be of interest to entomologists, biologists, and especially to those using cock-

roaches as experimental animals. Ed.

'VVVVVVVVVVVVVVVV^
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INSECT WORLD DIGEST

A new monthly magazine for entomologists, biology teachers, and students will begin

publication in 1972. Subscription rate: $10.00/yr. Write for additional information and

editorial plan.

Unsolicited manuscripts are desired; please include self-addressed, stamped return en-

velop. Payment upon acceptance.

IWD, P. O. Box 4068, Tallahassee, FL 32303 USA.
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NEW SUBGENERA OF NORTH AMERICAN CRANE FLIES

(TIPULIDAE: DIPTERA) 1

Charles P. Alexander 2

In the continuing studies on North American crane flies several

new subgeneric groups have been found, five of which, belonging to

the genera Limnophila and Erioptera, are described at this time. It

is only in recent years that full attention had been directed to the use

of male hypopygial characters in the definition of such groups and

important characters have been utilized, including especially the

aedeagus and its subtending gonapophyses in the central or phallo-

somic region.

Limnophila Macquart

Limnophila Macquart; Histoire naturelle des Insectes, Dipteres, 1: 95;

1834.

Limnophila is a large and involved group of Hexatomine flies, the

exact components of which have been poorly understood and appre-

ciated. In his last paper, Edwards (1938: 69-92) treating of the Bri-

tish species, additional to the subgenera presently retained in the

genus had included some further groups that now are recognized as

representing valid genera, as Pseudolimnophila Alexander and Pilaria

Sintenis. In the Catalogue of the Diptera of America north of Mexico

(1965) by Alan Stone and co-authors (reference at conclusion of

paper) there were included in Limnophila the following subgenera,

Lasiomastix Osten Sacken, Eutonia van der VVulp, Prionolabis Osten

Sacken, hliolimnophila Alexander, Eloeophihi Rondani, Dicranophrag,-

ma Osten Sacken, Idioptera Macquart, Phylidorea Bigot, and Den-

1 Accepted for publication: September 8, 1971 [3.0133].

239 Old Town Road, Amherst, MA 01002.
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1

FIGURES 1-8. Fie. 1. Lirnnopliila (Atopolimnophila) laricicola Alexander;

venation. FIG. 2. Limnophila (Phylidorea) ferrugitica (Meigen); venation.

FIG. 3. Erioptera ( Teuchcrioptcra ) chrysocoma Osten Sacken; venation. FIG. 4.

Erioptera (Hespererioptera) oregonensis Alexander; venation. FIG. 5. Erioptcra

(Lepidocyphona) rnbia Alexander; venation. FIG. 6. Erioptcra (Tcuchcrioptera)

chrysocoma Osten Saeken; male hypopygium. FIG. 7. Erioptera (Hespereriop-

tera) oregoncmis Alexander; male hypopygium. FIG. 8. Erioptera (Lepidocy-

phona) rtibhi Alexander; male hypopygium.

(Symbols: Male hypopygium a, aedeagus; /;, ba.sistyle; (/, dististyles; g, gona-

pophyses; p, phallosome; t, ninth tergite).
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drolimnophila Alexander. Two further such groups are defined at this

time, Atopolimnophila and Euphylidorea.

Limnophila (Atopolimnophila) SUBGENUS NEW

Atopolimnophila, Alexander, New Subgenus.

Type: Limnophila laricicola Alexander (Eastern North America).

Limnophila laricicola Alexander; Psyche, 19: 167, plate 13, fig. 4 (wing); 1912.

Limnophila ( Limnophila ) laricicola Alexander; Connecticut Geol. and Nat. Hist.

Survey, Bull. 64: 407, fig. 45, Q; 1942.

Antenna of male moderately elongate, extending to shortly beyond base of

abdomen. Wing (Fig. 1). Male hypopygium (Fig. 9) with tergite, t, and ninth

sternite united, posterior border of tergite with two narrow rods that are separated

by a transverse central emargination. Basistyle, b, with outer apical angle pro-

duced into a long slender spinelike rod. Both dististyles, d, forked outwardly,

outer style glabrous, outer branch an acute point, the longer inner extension mi-

croscopically divided; inner style conspicuously setiferous on proximal two-thirds,

outwardly divided into a long acute spine and a broader pale blade, the tip ob-

tuse. Phallosome with aedeagus, a, long and slender, slightly exceeding the dis-

tistyles, apex simple; gonapophyses, g, appearing as small weak slender rods at

base of aedeagus.

The subgenus Idiolimnophila Alexander (type, emmelina Alexan-

der), likewise has the outer dististyle bifid, differing from the present

fly in venation and in the structure of the phallosome.

Limnophila (Phylidorea) Bigot

Phylidorea Bigot; Ann. Soc. Ent. France, Ser. 3, 2: 456; 1854.

Type: Limnophila (Phylidorea) ferruginea (Meigen). (Europe).

Limnobia ferruginea Meigen; Syst. Beschr. zweifl. Ins., 1: 128; 1818.

Phijliclorea ferruginea Coquillett; Proc. U. S. Nat Mus., 37: 590; 1910.

Limnophila (Phi/lidorea) ferruginea (Edwards); Trans. Soc. British Ent., 5, part

1: 73; 1938.

Wing (Fig. 2). Male hypopygium (Fig. 10) with tergite, t, transverse, pos-

terior border very gently emarginate medially, without projections, with coarse

yellow setae concentrated at midportion. Outer dististyle, d, slender, apex bi-

lobed, with a further slender extension. Phallosome, p, with aedeagus, a, long

and slender, narrowed very gradually to the simple apex; gonapophyses, g, en-

tirely separated from the aedeagus, including an outer flattened blade and a more

mesal slender spine.

As construed by all recent students of the family, Phylidorea had
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included not only the subgenotype above defined, as designated by

Coquillett in the reference cited, but likewise a considerable number
of Holarctic species, with the greatest concentration in North America.

It now appears that virtually all of the names listed under Phylidorea
in the Stone Catalogue above mentioned actually fall in the new sub-

genus here defined and will be found listed under that name. Pos-

sibly only fratria Osten Sacken and lutea Doane, both with the

aedeagus simple as in the subgenotype of Phylidorea, may be retained

in this group.

Limnophila (Euphylidorea) SUBGENUS NEW

Type: Limnophila niveitarsis Osten Sacken (Eastern North America).

Limnophila niveitarsis Osten Sacken; Mon. Diptera North America, 4: 209-210;

1869.

Limnophila ( Limnophila ) niveitarsis Alexander; Connecticut Geol. and Nat. Hist.

Survey, Bull. 64: 407, fig. 45, R; 1942.

In its general structure, including venation, essentially as in Phy-

lidorea, differing in hypopygial characters, especially the trifid apex
of the aedeagus.

Male hypopygium (Fig. 11) of niveitarsis with both dististyles, d, stout, apex

shallowly bifid, inner style broader at outer end, its outer margin with blackened

spinoid setae. Basistyle, b, with a few strong blackened setae near outer end.

Phallosome, p, with the aedeagus, a, terminating in three subequal branches that

are shorter than the common stem.

Other closely related species include albipes Leonard, 1913; clicro-

keensis Alexander, 1940, and glol)iilifera Alexander, 1941, all of eastern

North America. For comparison with the type, the hypopygium of

albipes is described and figured. Male hypopygium ( Fig. 12
)
with

outer dististyle, d, slender, apex very shallowly bifid, with an acute

spine before apex. Phallosome, p, with aedeagus, a, short, at apex
trifid into three subequal branches. Two pairs of gonapophyses, g,

the inner set appearing as slender blackened spines, lateral apophyses

large and flattened, outwardly extended into a slender spine, at base

with a brush of abundant very long yellow setae.

Besides the above I am referring to this subgenus the more numer-

ous species hitherto placed in Pliylidorea, as stated above. The North

American species in this category center about LimnopJiila (Pliyli-
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FIGURES 9-13. FIG. 9. Limnophila ( Atopolimnophila) laricicola Alexander;

male hypopygium. FIG. 10. Limnophila (Phylidorca) ferruginea (Meigen);

male hypopygium. FIG. 11. Limnophila (Euphijlidorca) niveitarsis Osten

Sacken; male hypopygium. FIG. 12. Limnophila (Enplujlidorea) albipcs Leon-

ard; male hypopygium. FIG. 13. Limnophila (Euphijlidorca) adnsta Osten

Sacken; male hypopygium.

(Symbols: Male hypopygium a, aedeugus; b, basistyle; (/, dististyles; g, gona-

pophyses; p, phallosome; t, ninth tergite).
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dorea) adusta Osten Sacken, the best known single species, its hypo-

pygium being shown for comparison (Fig. 13). In this species and

several related forms the trifid condition of the aedeagus is more ac-

centuated than in the type and the two lateral branches differ in ap-

pearance from the central or functional filament. In the Nearctic

fauna, the following species have the three branches of the aedeagus

long and slender, about as in adusta aequiatra Alexander, aleutica

Alexander, burdicki Alexander, flavapila Doane, ncadusta Alexander,

nevadensis Alexander, olympica Alexander, pacalis Alexander, paenu-
lata Alexander, snoqtialmiensis Alexander, strepens Alexander, and te-

pida Alexander. A further extensive group have the three branches

of the aedeagus shorter but still much longer than in the subgenotype
and its close allies and with the lateral pair evidently nonfunctional.

In the Nearctic fauna these include adustoides Alexander, auripennis

Alexander, brevifilo.sa Alexander, caudifcra Alexander, consimilis

Dietz, epimicta Alexander, fumidicosta Alexander, iowcnsis Alexan-

der, luteola Alexander, nigrogeniculata Alexander, persimilis Alexan-

der, semifacta Alexander, and similis Alexander. Still a third group
has the various elements comprising the aedeagus more modified, such

species being siouana Alexander, stupkai Alexander, novaeangliae

Alexander, and terraenovae Alexander. In the European fauna mei-

genii Verrall and phaeostigma (Schummel) closely approach the type
found in adusta; fidvonervosa (Schummel) is most similar to terrae-

novae; aperta Verrall, dispar (Meigen), and lineola (Meigen) are evi-

dently members of the present subgenus rather than Phylidorea where

presently assigned.

In the 1965 North American Catalogue (page 67) a list of species

of Limnophila is provided where no accurate assignment to subgenus
was possible at that time. Additional to the species listed above, the

following may now be placed in its proper subgenus. amabllis

Alexander (Afrolimnophila); antcnnata Coquillett (Prionolabis) ;

brevifurca Osten Sacken (Bmchylimnophila); claggi Alexander (Arc-

tolimnophila ) ; euxesta Alexander (Hesperolimnophila); irrorata John-
son (Afrolimnophila); nyctcris Alexander (Hesperolimnophila) ;

oc-

cidena Alexander (Brachylimnophila); mbida Alexander (Hespero-

limnophila); subcostata Alexander (ArctolimnophUa) .

Erioptera Meigen

Erioptera Meigen; Maga/.in fiir Insektenkunde, 2: 262; 1803.
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Erioptera is a major genus of crane flies, with representatives in all

biotic regions. In the 1965 North American Catalogue (pages 80-84),

additional to the typical subgenus the- following were included, Tri-

micra Osten Sacken, Empedomorpha Alexander, Symplecta Meigen,

Mesocyphona Osten Sacken, Hoplolabis Osten Sacken, and Psiloco-

nopa Zetterstedt. More recently Empedomorpha has been elevated

to full generic status, as earlier had Arctoconopa Alexander, Gonem-

peda Alexander, Gonomyodes Alexander, and Hesperoconopa Alex-

ander, all originally defined as subgenera in Erioptera. Three further

such groups are defined at this time, Teucherioptera, Hespercriop-

tera and Lepidocyphona.

Erioptera (Teucherioptera) SUBGENUS NEW

Type: Erioptera chrysocoma Osten Sacken (Eastern North America).

Erioptera chrysocoma Osten Sacken; Proc. Acad. Nat. Sci. Philadelphia for 1859:

226; 1859.

Erioptera (Erioptera} chrysocoma Alexander; Connecticut Geol. and Nat. Hist.

Survey, Bull. 64: 448, 450, figs. 50, D (venation), 51, E (male hypo-

pygium); 1942.

Wing (Fig. 3). Male hypopygium (Fig. 6) with tergite, t, including two

lateral lobes that are extended caudad into long black spines. Both dististyles,

d, simple, pale, mesal face of outer style on basal half with a large flattened lobe.

Phallosome, p, distinctive, including the slender aedeagus, a, that narrows on

about the outer third into a single straight blackened spine; gonapophyses, #, in-

cluding a depressed flattened plate, the margins extended into straight blackened

spines, in conformation similar to the apex of the aedeagus. In the Alexander

1942 paper above cited the structures here interpreted as being tergal lobes were

considered as being basal gonapophyses but appear to represent tergal structures.

The only other member of the subgenus presently known is Eriop-

tera (Teucherioptera) chrysocomoides Alexander, likewise from east-

ern North America. The hypopygium of this is generally as in the

subgenotype, differing especially in the conformation of the spines of

the tergal lobes, which are stouter with the apex narrowed abruptly

into a short spine, at its base with a concentration of short setae. The

aedeagus is longer and more slender than the gonapophyses. The- hy-

popygium of chrysocomoides is shown in the Connecticut Bulletin

above cited, p. 451, fig. 51, F.

Erioptera (Hespererioptera) SUBGENUS NEW

Tmw. Erioptera oregone-nxix Alexander (Western North America).
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Erioptera (Erioptera) oregonensis Alexander; Pomona College Jour. Ent. and

Zool., 12: 87-88; 1920.

Erioptera (Erioptera) oregonensis Alexander; Bull. California Insect Survey, 8,

The crane flies of California: 135, fig. 460 (male hypopygium ) ; 1967.

Type from Tillamook, Oregon; known also from California.

In general appearance close to typical Erioptera, differing evi-

dently in hypopygial structure, including especially both dististyles

and the phallosome.

Wing (Fig. 4). Male hypopygium (Fig. 7) with tergite pale, unmodified.

Basistyle, b, produced slightly beyond the insertion of the dististyles. Outer dis-

tistyle, d, long and nearly straight, at near two-thirds the length the outer margin
with a low tubercle that is provided with several short setae, outer third of style

long, flattened, with four parallel longitudinal rows of long delicate spines, ex-

tending from near the tubercle distad to the apex, each row comprising about

100 or more such spines; inner style about two-thirds as long, the outer third di-

lated into an oval glabrous blade with a single strong seta near apex. Phallosome,

p, with aedeagus long and slender, straight, with a penial filament inside each

margin, extending parallel to one another to near the apex where they converge
and open into a single terminal aperture; each gonapophysis, g, with stem long

and narrow, at apex dilated into a triangular blade that narrows into an acute

more darkened point, near outer ends the apophyses interconnected by a straplike

transverse band.

Erioptera (Lepidocyphona) SUBGENUS NEW

Type: Erioptera rubia Alexander (Southwestern United States).

Erioptera (Mesocyphona) rubia Alexander; Proc. Acad. Nat. Sci. Philadelphia

for 1914: 583, plate 26, fig. 12 (wing); 1914.

Type from the Chiricahua Mountains, Cochise County, Arizona;

known also from Utah and Colorado.

Wing (Fig. 5) with cell A/., open by the atrophy of m; in subgenus Mcso-

cyphona open by atrophy of basal section of M.
t

or (mclanderiana Alexander)

closed. Legs with abundant long narrow scales additional to normal strong black

setae; wings with similar elongate scales, those comprising the costal fringe

slightly narrower to appear more setoid; posterior border of wing with a single

row of appressed similar scales and much longer very delicate setae. Male hypo-

pygium (Fig. 8) very similar to that of Mesocyphona. Dististyles, d, terminal;

outer style with body stout, extended into two long acute spines, the terminal one

slightly longer than the lateral; inner style a slightly longer and stouter similar

spine. Phallosome, p, with aedeagus, a, terminating in a small caplike structure,
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penis profoundly bifid, each strongly recurved at apex; gonapophysis, g, a strong

spinelike rod, stout basally, narrowed into a slender spine.

The subgcnus is closest to Mesocyphona Osten Sacken, differing

most evidently in the venation and in the presence of scales on the

legs and wing veins. The genus Eriopterodes Alexander (1970:47)

has somewhat comparable scales on the legs but lacking these on the

wing veins, and with the structure of the male hypopygium quite dis-

tinct.
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2.0133 New subgenera of North American crane flies (Tipulidae: Diptera).

ABSTRACT. Five new subgeneric names are proposed for North American

crane flies belonging to the subgenera Limnophila Mac-quart and Erioptera Mei-

gen, these being Limnophila (Atopolimnophila), Limnophila (Euphylidorea),

Erioptera (Teucherioptera), Erioptera (Hespererioptera), and Erioptera (Lepi-

docyphona). The type species of Limnophila (Phylidorea), ferruginca (Meigen),
of Europe, is redescribed and figured. In the genus Limnophila a small number
of specie's that previously had not been assigned to subgenus are listed under

these names. CHARLKS P. ALEXANDER, 39 Old Town Road, Amherst, MASS
01002.

Descriptors: Diptera; Tipulidae; crane flies, North America; new subgenera of
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A NEW NAME FOR A GENERIC HOMONYM OF
A PARASITE IN EPHEMEROPTERA (PROTOZOA) 1

L. Arvy
2 and William L. Peters 3

Arvy and Delage (1966. Ann. Parasitol. 41:213) proposed the generic

name Spirinella for the protozoan species adipophila which parasitizes tissue

of the mayfly Ephemera vulgata in France. Dr. Horace W. Stunkard (in letter)

kindly called to the attention of the senior author the fact that Johnston

(1941. Proc. Linn. Soc. New South Wales 66:160) has used the name

Spirinella to designate a genus of Silurian brachiopods.

Therefore, we propose Spiriopsis, NEW NAME for Spirinella (Protozoa)

Arvy and Delage, 1966, NOT Spirinella (Brachiopoda: Spiriferidae) Johnston,

1941. The name Spiriopsis is formed by the components spira, from the

Greek ayreipr?, meaning coil, and -ovratf, from Greek, meaning like.

Original material of Spiriopsis adipophila (Arvy and Delage) was collected

from the following locality: France, Manaurie stream, on the right side of the

VezeVe River, from the stream's origin to its mouth at the Veze're River, near

Les Eyzies-de-Tayac, 29 May 1965, Arvy and Delage. The original material in

section and subsequent material from other localities in the Eyzies region are

in the collections of the senior author.

Spiriopsis adipophila is generally free in the blood or in the ovaries be-

tween the ovocytes; but, on sections, it appears entangled in the adipose

tissue or in a velum of leucocytes.

All specimens are very similar in form and size. The mean sizes are: for

the discs, 12/Ji x 62ju; for the subapical chamber, 1 SIJL \ 7.5p; for the organism,

9/-1 x 3/j; and for the uncoiled disk, the ribbon, 1000/J x 1 2/j.

1

Accepted for publication: November 11, 1971 [3.0151].
2 Laboratoire d'Histoenzymologie, Faculte de Medecine, 45, rue des Saint-Pe'res,

Paris VI.
3 Florida A & M University, Tallahassee, FL 32307.

Descriptors: Protozoa; Ephemeroptera; Spirinella: Spiriopsis.
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COMMENT ON STEYSKAL'S NOTE ON PHYTOMYZA
HORTICOLA GOUREAU AND P. SYNGENESIAE (HARDY)

(DIPTERA, AGROMYZIDAE) 1

Graham C. D. Griffiths 2

Steyskal ( 1969) has published a note in which he suggests that the

above species can be separated on some criteria additional to those

stated in my revision of the Phytomyza syngenesiae group (Griffiths

1967). These additional criteria are: (1) that the tip of the epiphallus

is acutely projecting in syngenesiae, but not in horticola; (2) that the

hypandrial arms are bifurcate at their point of articulation with the

epandrium in syngenesiae, but not in horticola; (3) that the telomere

("surstylus") protrudes somewhat further in syngenesiae than in horti-

cola\ and (4) that the posterior spiracles of the puparium are more

strongly projecting in syngenesiae than in horticola. I have checked

these suggested criteria, and can confirm none of them.

Steyskal's figures 1A and 2A do not show the epiphallus and as-

sociated sclerites in a comparable position. In Phytomyza the epi-

phallus ("proepiphallus" of Steyskal) articulates with a pair of lateral

sclerites which are turned outwards when the aedeagus is swung into

its posteriorly directed copulatory position; consequently the area pos-

terior to the aedeagus base then loses its pointed appearance. Stey-

skal's first criterion seems based on his mistaking this positional

change for a difference between species. The other criteria are dif-

ferences between particular preparations, not diagnostic of species.

The correct identification of these species is important for economic

entomologists, as well as for taxonomists. I therefore feel obliged to

'Accepted for publication: September 9, 1971 [3.0136].

-Department of Entomology, University of Alberta, Edmonton, Alberta (Can-

ada).
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comment publicly on Stcyskal's note, since it can only mislead those

without a specialized knowledge of agromyzid taxonomy. To the best

of my knowledge the reliable diagnostic criteria for species of the

Pkytomyza syngenesiae group remain substantially as set out in my
1967 revision. An independent check on my findings, with useful

supplementary data (mostly statistical), has since been provided by
von Tschirnhaus ( 1969 )

.
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2.0136 Comment on Steyskal's note on Phytomyza horticola Goureau and P.

syngenesiae (Hardy) (Diptera, Agromyzidae).

ABSTRACT. Additional criteria for distinguishing Phytomyza horticola from P.

syngenesiae suggested by Steyskal (Ent. News 80:301-303) have not been confirm-

ed. GRAHAM C. D. GRIFFITHS, Department of Entomology, University of Alberta,

Edmonton, Alberta.
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A NEW GENUS OF LEAFHOPPERS
FROM NEW GUINEA 1

Paul H. Freytag and William P. Morrison2

In leafhopper material of the subfamily Idiocerinae loaned to the

senior author from The American Museum of Natural History a new

genus was discovered. This genus is described below along with the

only known New Guinea species.

Balocerus New Genus

Type species: Balocerus rozeni new species

Crown short, broad, rounded to front. Ocelli on face above ends

of frontal sutures, closer to eyes than to each other. Antennae long,

male without disc. Forewing with normal venation, large appendix.
Hind femur with but two stout apical setae. Male plates large,

paddle-shaped. Male aedeagus without a large apodeme, shaft bi-

furcate.

This genus is closest to Idioscopus on most external characteristics.

It differs from Idioscopus in that there are but two apical setae on the

hind femur, whereas in Idioscopus there are two apical setae and one

subapical seta. The male genitalia are closer to Balocha; however, the

aedeagus is not bulbous at the apical end but divided from base of

shaft into two parts, a dorsal and ventral section.

1
(Cicadellidae: Idiocerinae) This paper (71-7-119) is published with ap-

proval of the Director of the Kentucky Agricultural Experiment Station, Lexing-

ton, Accepted for publication: September 17, 1971 [3.01381.

-Associate Professor and Graduate Assistant, Department of Entomology, Uni-

versity of Kentucky, Lexington, Kentucky 40506.
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Balocerus rozeni new species

(Figures 1-9)

Length of male 4.0-4.3 mm., and of females 4.0-4.5 mm.

STRUCTURE. Head wider than pronotum, margin evenly rounded.

Forewings flaring along costal margin, with a large appendix.

COLORATION. Highly patterned overall with reddish brown and

green. Head mostly yellow-brown with reddish brown mark between

ocelli and extending along frontal sutures
(
in lighter colored speci-

mens this appears as a c-shaped band around each ocellus); gena,

lora, and clypeus generally reddish brown to black, male more darkly

marked than female; male also with a green band across hind margin
between eyes. Pronotum and scutellum mostly reddish brown with

green along margins and two green longitudinal median lines on scu-

tellum. Forewings smoky subhyline with veins generally reddish

FIGS. 1-4. Balocerus rozeni new species. Fig. 1, right forewing; Fig. 2, right

hindwing; Fig. 3, ventral view of female genitalia; Fig. 4, faee view of male head;

all drawn to same scale.
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brown, costa thickened and mostly green, commisure with whitish

spot near median.

MALE GENITALIA. Plates expanded beyond middle in lateral view,

thin in ventral view, apieal half fringed with long hair-like setae. Style

gradually thicker toward apex which is expanded and bifurcate, dorsal

apical arm with a heavy scleritized tooth-like area on ventral side be-

0.25mm

FIGS. 5-9. Balocerus rozeni new species. Fig. 5, lateral view of aedeagus;

Fig. 6, ventral view of aedeagus; Fig. 7, lateral view of genital capsule; Fig. 8,

Latroventral view of style; Fig. 9, dorsal view of connective, all drawn to same

scale.
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tween dorsal arm and ventral arm. Connective small, Y-shaped.

Aedeagus, in lateral view, with a long narrow base from which two

parts of the shaft arise; dorsal part of shaft curved, expanded near

apical end, with two short spine-like processes on each side; apical

end then narrows greatly but again expands slightly into a blunt tip;

ventral part of shaft straight, nearly same width to apex, with apex

abruptly expanded, keel-shaped, and lying just below apex of dorsal

part of shaft. Aedeagus, in ventral view, with greatly expanded base

where shaft arises, lower part of base very narrow and long; shaft with

dorsal part wider than ventral part, apical end of dorsal part with the

two spine-like processes on each side bent toward each other, tip of

apical end button-like, ventral part narrowed in middle, then ex-

panded into a spade-like apex.

FEMALE GENITALIA. Ovipositor extending beyond pygofer its own
width. Pygofer narrow, long, with several short stout setae along

margin near ovipositor. Posterior margin of 7th sternum broadly

rounded with a large shallow median emargination.

TYPES. Holotype male, Mt. Riu, Sudest Isl., 250-350., No. 10,

Papua, New Guinea, 8-27-1956, Fifth Archbold Expd. to New Guinea,

L. J. Brass. Allotype female, same data as holotype. Paratypes, 1

male, 9 females, same locality as holotype but most collected 9-3-1956

or 9-5-1956. Holotype, allotype, and 6 paratypes in The American

Museum of Natural History Collection; 4 paratypes in The University

of Kentucky Collection.

NOTES. This species is named for Dr. Jerome G. Rozen, Jr., De-

partment of Entomology, American Museum of Natural History, New
York City.

2.0138 A new genus of Leafhoppers from New Guinea.

ABSTRACT. A new genus and species, Balocerus rozeni, from Papua, New
Guinea, is described and illustrated. This genus is compared with the other

known genera of Idiocerinae from New Guinea. PAUL H. FREYTAG and WIL-

LIAM P. MORRISON, Department of Entomology, University of Kentucky, Lexing-

ton, KY 40506.

Descriptors: Homoptera; Cicadellidae; Idiocerinae; Balocerus rozeni, new

genus and species from New Guinea.



NOTES ON BLEPHARIDA DOROTHEA MIGNOT
(COLEOPTERA: CHRYSOMELIDAE) 1

S. W. Frost2

Hicks (1955) recognized two forms of Blepharida rhois (Forster),

a rather common species on sumac, which he designated as the

blotched form and the striped form. Mignot (1971) described the

blotched form as a new species Blepharida dorothea which ranges
from New Jersey to Florida in the east and is widely distributed in

Florida.

Mignot states that the adults of Blepharida dorothea have been

collected on several species of Rhus also on Pinus palustris and Schinus

spp. Although Rhus copalina occurs on the Archbold Biological Sta-

tion grounds, Highlands County Florida, where detailed observations

were made by the author, B. dorothea has not been noted on this host.

It is interesting to note that Brazilian pepper Schinus terebinthifolius

and sumac Rhus spp. belong to the Anacardiaceae and it is not strange

that this beetle may occur on both. For the same reason it might be

expected on cashew.

The larvae and adults of B. dorothea have been observed fre-

quently feeding on the leaves of Brazilian pepper and have been

reared on the leaves of this host. Adults have been taken occasionally
in light traps and one adult was collected on periwinkle Vinca rosea.

B. dorothea was observed from December 11 to April S representing at

least a part of its life history.

The larvae and adults of B. dorothea closely resemble those of B.

rhois, however, the latter does not occur in Florida. A few notes were

'Accepted lor publication: September 21, 1971 [3.0139].

-Frost Entomological Museum, Department Entomology, Pennsylvania State

University, University Park, PA 16802.
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obtained on the development of B. dorothea. The eggs of this species

have not been observed. The species was first noticed when groups
of newly-hatched larvae were feeding on the leaves of Brazilian pep-

per. They attracted attention because they were covered with shiny
black fecula, also because several writers state that no insects are

known to attack this host. The young larva tends to be less curved

than the more mature larva and the abdomen is distinctly broader es-

pecially at the posterior end than the head and the thorax. The ma-

ture larva is distinctly curved, gray in color, and from 10 to 12 mm.

long. The head and legs are dark brown, almost black. The thoracic

shield is lighter brown with a very narrow central yellow line. The
setae are generally short and weak. Pairs of setae on the dorsal aspect
of the thoracic and several abdominal segments are stronger. The

FIGURE 1. Blepharida dorothea Mignot, cocoon and adult x6 l
/2.
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thoracic and eight abdominal spiracles are surrounded by conspicu-

ous dark rings. The lateral margins of the thoracic segments are

somewhat lobed and bear v-shaped brown marks.

The larvae eat numerous holes through the leaves usually leaving

the stronger veins. Often nearly the whole leaf may be injured in

this fashion. The adults apparently do not feed on the leaves but are

found on the foliage shortly after emerging from their cocoons.

One mature larva, recovered from a cocoon, revealed a circular hole

three times the diameter of a spiracle and immediately above the first

abdominal spiracle. This was apparently produced by a predator.

The cocoon
( Fig. 1

)
is oval in shape 9 mm. long and formed in the

soil of a mixture of sand and fecula giving it a blackish appearance.
The adult

( Fig. 1
)

is 6 mm. long and has been accurately described by

Mignot.
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2.0139 Notes on Blepharida dorothea Mignot (Coleoptera: Chrysomelidae).

ABSTRACT. Blepharida dorothea occurs in Florida on the leaves of Brazilian

pepper (Schinus tcrebinthifolius) and the larvae have been reared on this

species. S. W. FROST, Department of Entomology, Pennsylvania State Univer-
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DATA DOCUMENTS FOR SYSTEMATIC ENTOMOLOGY (DDSE)

Some interesting comments on the Data Document System for Systematic Ento-

mology , used experimentally in this journal for several months, have begun to come to

the attention of the author. The system is being revised in an attempt to find an

acceptable Selective Dissemination of Information (SDI) system for zoology that will

meet all of the practical requirements of the International Code of Zoological Nomen-

clature.

Some rapid advances in this area are being made, and careful attention should be

given to this matter by a large body of systematists. A recent symposium volume,

"Storage and retrieval of biological information," edited by Phyllis I. Edwards, and

published as v. 3, no. 3, 1971, of the Biological Journal of the Linnean Society, is

worth reading. A few excerpts appear herewith.

p. 170: "It is hoped that at the forthcoming First International Congress of Syste-

matic and Evolutionary Biology to be held at the University of Colorado, 4-1 1th August

1973 this problem will be treated with urgency."

p. 170: "The current lack of communication and the ineffectiveness of the communi-

cation that does exist in the biological sciences is largely due to apathy on the part of

biologists."

p. 216: "It has been reckoned that about 35% of papers are never cited by subse-

quent authors; another 49% are cited only once before disappearing into the scientific

limbo."

p. 216: "The average although conscientious [systematic] worker, even in one of the

large institutions, may feel himself fortunate if he retrieves about 80% of existing infor-

mation."

p. 253: "We must examine the reasons for everything we do and be willing to face

the radical reorganization of libraries, museums, publication and even taxonomic conven-

tions if, and the 'if is important, we can evolve a better method of biological research

using the new technology."

p. 254: "Perhaps less than 5% of all recorded information gets published and as a

direct result perhaps less than 5% of what is consciously observed gets recorded. In

other words only about 0.25% of all relevant information can ever reach a scientist

through publication-the rest is lost."

Before I publish my suggestions for a revised DDSE system, I plan to circulate my
manuscript among systematists. Anyone interested in this, and willing to SEND COM-
MENTS, please write to me and request a copy of the manuscript. Also, I am preparing a

paper on Entomological Information Storage and Retrieval to be presented in Canberra

at the International Congress of Entomology in August, 1972. Finally, read Cutbill, J. L.

(ed.), 1971. Data Processing in Biology and Geology. New York: Academic Press. "This

book is about doing without books or journals for the publication of new data. The vol-

ume of new information imposes a great strain on conventional resources for its collec-

tion, storage and dissemination. Mere refinements in present methods will not secure the

necessary radical improvements."-Ross H. Arnett, Jr., Route I, Box 16], Tallahassee,

Florida 32303.

Descriptors: Taxonomic methods; publication; International Code of Zoological

Nomenclature; DDSE; SDI.
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MIGRATORY BEHAVIOR OF THE SNOUT BUTTERFLY,
LIBYTHEANA BACHMANII LARVATA (STRECKER)'

Michael R. Helfert 2

The snout butterfly, Lilnjtheana bachmanii larvata (Strecker), is

generally distributed in the southwestern United States and possibly

in northern Mexico. Aperiodic-ally the snout butterfly undertakes mass

migrations in the fall northward through Central Texas. The most

recent of these migrations occurred during August-September 1971.

The last previous recorded mass migration by these insects through
this region took place during August-September 1947 (Breland, 1948).

Other large migrations have been reported during the late summers

of 1941 (Rau, 1941), and 1921 and 1911 (Williams, 1958).

The majority of the observations of the density and duration of the

1971 migration and the migratory behavior were made within a 40-

mile radius of Austin, Texas. In addition, observations of the extent

of the migration were made along a line from Texarkana to San An-

tonio. An 80-mile east-west traverse was made immediately north of

San Antonio along with a 110-mile traverse immediately south of Aus-

tin, a 160 mile traverse 30 miles north of Austin, and a traverse across

southern Arkansas. These personal data were supplemented by ques-

tioning of travelers from South Texas.

The migration was divided into three apparent phases:

1.) During the period 22-25 August, the first snout butterflies were

observed in the Austin area. Directional sense and flight were- very

'The writer gratefully acknowledges the identification of the snout butterfly

and inspirational criticism by Osmond P. Breland, Dept. of Zoology, University of

Texas/Austin. Accepted for publication: October 12, 1971 [3.01441.

-Currently a graduate student in the Dept. of Geography, University of

Texas/Austin, Austin, TX 78712.
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strong. The mean flight heading of the migrating butterflies was 10-

20 degrees east of true north. Almost all of the butterflies were flying

individually during this period. The average count of individuals in

the area of San Marcos-Bastrop-Taylor-Burnet-Austin during this four-

day period was 760,000 butterflies per hour per mile of the migratory

front.

2.) The main body of migrating butterflies passed through the

Austin area during the 26-28 August period. Directional sense and

flight remained very strong. Several individuals, injured by passing

automobiles and no longer capable of flight, were observed persistently

walking in a northeast direction beneath the main flight stream of the

migration. During this period flight was conducted in large groups.

Counts of individuals during this period ranged from 2.7-6.8 million,

with an average of 3.8 million butterflies per hour per mile of the mi-

gratory front.

3.) The last period, 29 August-2 September, was characterized by

pairing of individuals, loss of strong flight and directional senses, and

the general diminution of numbers in the Austin area. A notable lack

of the snout butterfly was evidenced north of an east-west line through

Palestine.

Throughout the migration and apparent beginnings of courtship

activity (third phase), snout butterfly movements were notable in that

they were almost exclusively confined to the hours of 10 a.m.-6 p.m.

The heaviest activity was observed between 11 a.m. -4 p.m. Although

nighttime observations were attempted and nets were laid along

previously observed areas of high-density daytime routes, no evidence

of any nocturnal flight activity was gathered. Usually with the ap-

proach of late afternoon and early evening, large clusters of butter-

flies would settle in pin oaks, live oaks, pecan trees, and blossoming

crepe myrtles. Breland (1948) has observed previous clustering of

snout butterflies in live oaks during migration. Breland further states

that the attraction to pin oaks by snout butterflies is stimulated by the

desire to feed upon exudants from insect galls infesting the trees.

Morning hours prior to 10 a.m. were spent by the* butterflies un-

folding their wings and positioning themselves perpendicular to the

sun in an apparent desire to raise their body temperatures prior to

flight. Migratory flight activity appeared to be stimulated when the

air temperature readied 82-84 degrees F. Cessation of the' migratory
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flights in the evening was probably not connected with specific air

temperatures (86-94 degrees F. at 6 p.m.), but rather was probably

associated with evening feeding activity on insect galls and flowering

trees.

During the entire migratory activity, no unusual concentrations of

predators or diet shift to the butterflies by area birds were noted. Only
two instances of butterfly capture effected by birds were observed dur-

ing the entire 12-day observation period. In one instance a juvenile

mockingbird captured and presumably ate a snout butterfly (24

August). In the second instance, a juvenile blue jay captured a snout

butterfly and was observed to spit it out shortly thereafter (23

August). It is notable that in both instances, capture was effected by

juvenile birds during the early part of the butterfly migratory period.

The known rejection of captured prey in one instance and the general

lack of interest by other area predators during the migration indicate

that the snout butterfly possesses an effective chemical defense.

Throughout the observational period few butterflies were observed

with frayed wings, probably indicating that general mating had not

yet taken place. The pairing and loss of a strong directional vector in

flight during the period 29 August-2 September is characteristic of

courtship activity. No actual mating was observed. The lack of

notable numbers of snout butterflies in North or East Texas before,

during, or after the observation of high numbers of butterflies in

Central Texas, coupled with the apparent courtship activity in Central

Texas, and the loss of strong migratory instinct in early September in-

dicate that Central Texas probably supported a primary breeding

ground for this species. This conclusion is complemented by the

heavy concentrations of the snout butterfly observed in South Texas

10-14 days prior to their appearance in Central Texas. These insects

had been observed primarily in the agricultural regions of South Texas

flying in a general northeasterly direction. It is probable that the two

masses of butterflies, the earlier one in South Texas and the later one

in Central Texas, were, in actuality, the same group.

The east-west extent of the migratory front was not fully deter-

mined. During all three traverses in Central Texas no definite diniu-

nition of numbers of migratory butterflies was noted. Thus it can be

reasonably assumed that the width of the migratory front was at least

160 miles centered on Austin.
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A second and probable associated area of migratory activity in

southeast Texas and southern Louisiana was noted during the period

29 August 1 September by Dr. Ross Arnett. Dr. Arnett reports that

he observed dense concentrations of migrating snout butterflies be-

tween Houston and New Orleans while travelling from San Antonio

to Tallahassee, Florida. Dr. Arnett's observations during his traverse

of the southern portion of the United States also indicate that the snout

butterfly is primarily confined to the southwestern U.S.
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ABSTRACT. Observations on route and behavior of the snout butterfly, Liby-

theana bachmanii larvata ( Strecker ) , during a mass migration through Central

Texas in August-September 1971, indicate that Central Texas is a major breed-

ing ground of this species. Behavioral observations demonstrate that the snout

butterfly primarily migrates during the daytime hours after the air temperature

reaches 82-84 degrees F. In addition, observations of predator-prey relationships
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THE NYMPH OF DIPTEROPHLEBIODES SP.

(LEPTOPHLEBIIDAEiEPHEMEROPTERA) 1

William L. Peters2

Since Demoulin (19.54) established Dipterophlebiodes for D. sara-

wacensis (
which was described from one male subimago ) , the images

and nymph of the species from Sarawak have remained unknown.

Peters and Edmunds (
1970

)
in their revision of the Eastern Hemi-

sphere genera delineated the genus based on Demoulin's description.

From material collected in West Malaysia, a new species of Dip-

terophlebiodes has been discovered. As the new species is known

only from nymphs, female images, and male subimagos, the new spe-

cies is not described herein. However the nymph of Dipterophle-

biodes sp. is described and the relationships of the genus to other

genera are discussed. The descriptions and figures correspond to those

given by Peters and Edmunds (1970).

I would like to thank Mr. John E. Bishop, University of Malaya,

for permission to study his material and Janice G. Peters, Florida

A&M University, for preparation of the illustrations.

Genus Dipterophlebiodes

Dipterophlebiodes Demoulin, 1954:129; Peters and Edmunds,
1970:187.

Mature nymph. Head prognathous. Antennae 1 1/2 times as long as maxi-

mum length of head. Mouthparts (figs. 1-7): dorsal hair on lahrum as in fig. 4;

'Accepted for publication: October 13, 1971 [3.01461.
2Department of Aquatic Entomology, Florida A&M University, Tallahassee,

FL 32307. This research was supported by a grant from Florida A&M University.
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FIGURES 1-10, Nymph of Dipterophlebiodes sp. Fig. 1, left mandible. Figs.

2-3, prosthecae of mandibles: fig. 2, left; fig. 3, right. Fig. 4, dorsal view of

labrum. Fig. 5, hypopharynx. Fig. 6, ventral view of right maxilla. Fig. 7,

labium (ventral surface on left; dorsal surface on right). Fig. 8, claw. Fig. 9,

gill 4. Fig. 10, dorsal view of right margin of abdominal segments 7-10.

submedian areas of hair ventrally. Left mandible as in fig. 1. Lingua of hypo-

pharynx rectangular (fig. 5); superlingua of hypopharynx as in fig. 5, with a row

of hair along anterior margin. Segment 2 of maxillary palpi shorter than length

of segment 1; segment 3 a little longer than 1 1/2 times length of segment 2,

triangular; hair on maxillae as in fig. 6. Labium as in fig. 7; segment 2 of palpi a

little longer than 1/2 length of segment 1; segment 3 subequal in length to seg-

ment 2, triangular; glossae ventral to paraglossae. Legs ( fig. 8 ) : apex of claw

hooked and narrow, denticles on claws progressively larger apically, apical denticle

near apex of claw. Gills (fig. 9): gills on segments 1-7 alike; gills long, slender

and deeply forked. Well developed posterolateral spines on segment 9 only ( fig.

10). Terminal filament longer than cerci.

The above description is based on the following specimens: 4 nymphs, West

Malaysia, trib. of Gombak Riv., Univ. of Malaya Field Studies Center, 16 1/2 mi.
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N. of Kuala Lumper on Bentong Road, 28-1-70. (J.E. Bishop); 1 nymph, West

Malaysia, trib. of Gombak Riv., 13 3/4 mi. N. of Kuala Lumpur on Bentong Road,

30-X-69 (J.E. Bishop). Adult specimens of the undescribed species are: 1 male

subimago, West Malaysia, trib. of Gombak Riv., Univ. of Malaya Field Studies

Center, 16 1/2 mi. N. of Kuala Lumpur on Bentong Road, 28-1-70 (J.E. Bishop);

1 female imago, West Malaysia, Gombak Riv., Univ. of Malaya Field Studies

Center, 16 1/2 mi. N. of Kuala Lumper on Bentong Road, V-70 (J.E. Bishop).

All specimens are in alcohol. Two nymphs, 1 male subimago, and 1 female

imago are deposited in the collections of Florida A&M University. Two nymphs
are deposited in the collections of the University of Utah, Salt Lake City, and

one nymph is deposited in the collections of the University of Malaya. Associa-

tion of the nymphs and adults of the undescribed species in based on the ab-

sence of hind wings and hind wing pads, and the abdominal color patterns of

specimens collected from the same locality.

Dipterophlebiodes appears to be most closely related to Habro-

phlebiodes and Gilliesia. The nymphs of Gilliesia are unknown, but

the nymphs of Dipterophlebiodes can be distinguished from those of

Hdbrophlebiodes by the following combination of characters: (1) well

developed postero-lateral spines occur on abdominal segment 9 only

(fig. 10), (2) no metathoracic wing pads are present, and (3) the

denticles on the claws occur almost the entire length of the claws ( fig.

8). The nymphs of Dipterophlebiodes can be distinguished from

those of all genera of the Leptophlebiidae by the following combina-

tion of characters: (1) the head is prognathous, (2) the lingua of the

hypopharynx is rectangular (fig. 5), (3) the abdominal gills are long,

slender and deeply forked (fig. 9), and (4) well developed postero-

lateral spines occur on abdominal segment 9 only ( fig. 10 ) .

The male subimago of the undescribed species from West Ma-

laysia appears congeneric with D. sarawacensis; however, the penes
of the undescribed species are straight while those of D. sarawacensis

are apieally hooked. The female imago of the undescribed species

possesses a ninth sternum which is deeply cleft apieally and does not

possess an ovipositor or egg guide. The undescribed species can In-

differentiated from D. sarawacensis by the dark brown body color

and the dark brown clouds surrounding the cross veins in the fore

wings.

The knowledge of the nymph of Dipterophlebiodes supports the

probable phylogeny of the genus as given by Peters and Edmunds

(1970). The nymph of Dipterophlebiodes retains the plesiomorphic

ParaleptopMebia-Wse characters as does Habrophlebiodes and both
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genera certainly possessed the same ancestor. The wings of the adults

of both genera are reduced and the body size is smaller than Para-

leptophlebia.
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2.0146 The nymph of Dipterophlebiodes sp. (Leptophlebiidae: Ephemeroptera).

ABSTRACT. The nymph of Dipterophlebiodes is described for the first time

from material collected in West Malaysia. As the Malaysian species is known

only from nymphs, female imagos, and male subimagos, the new species is not

described. The relationships of Dipterophlebiodes to Habrophlebiodes and Gil-

liesia are discussed. WILLIAM L. PETERS, Florida A&M University, Tallahassee,

FL 32307.
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THE OCCURRENCE IN FLORIDA OF THE BROWN RECLUSE
SPIDER, LOXOSCELES RECLUSA

(ARANEAE: SCYTODIDAE) 1

W. H. Whitcomb and H. K. Wallace2

For over five years physicians in Florida have been making diag-

noses of loxoscelism. Whether the spider responsible for this condi-

tion, Loxosceles reclusa Gertsch and Mulaik, the brown recluse spider,

is present in Florida is of serious medical importance.

A person bitten by the brown recluse spider may feel immediate

discomfort, or he may not sense anything unusual for several hours.

Blisters usually occur at the site of the bite accompanied by severe

pain and noticeable swelling. The skin turns purple, then black as the

skin dies. A deep necrotic core forms; the lesion is usually the size

of a quarter. In rare instances, systemic reaction may accompany
the local symptoms; however, death seldom occurs.

The spider is of medium size, measuring 3/8 inch in length and

3/16 inch in width. The legs are long. While appearing almost naked

to the human eye, both the body and legs are covered with minute

brown hairs. The dark fiddle-shaped band on the anterior portion of

the carapace narrows to a thin center line extending almost to the ab-

domen.

There has been some confusion about the common name of tin's

species. The name, "brown recluse spider" was accepted by the Com-

mittee of Common Names of the Entomological Society of America

in November 1967, and names such as brown spider should not be

'Accepted for publication: September 28, 1971. Fla. Agr. Experiment Station

Journal Series No. 4087 [3.0141].

-Department of Entomology and Department of Zoology, University of Flor-

ida, Gainesville, FL 32601.
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used. The life history of L. reclusa was investigated by Hite et al.

(1966), and by Horner and Stewart (1967).

So far as can be determined the native home of L. reclusa is the

South Central States, especially Oklahoma, Texas, Missouri, Arkansas,

Louisiana, Mississippi, western Kentucky, and western Tennesee.

Even though the brown recluse spider is found most often in houses

and farm buildings, its natural habitat appears to be outdoors under

flat rocks or in the crevices of logs. The bluff habitat of northwestern

Arkansas and southern Missouri seems to provide excellent environ-

mental conditions for this species and according to Hite (1964) appears

to be one of the original habitats. Because of the tendency of the

brown recluse spider to live in crevices of old boxes, furniture, and in

discarded clothing, it is inadvertently transported by man. Hite et al.

(1966) said that this spider lived in the laboratory for six months with-

out food or water.

According to Gorham ( 1968 ) parts of central Alabama and central

Georgia are infested by the brown recluse spider. According to Gor-

ham and Vazquez (1969), A. Vazquez in 1961 collected 16 specimens
of this species from under the loose bark of a partially dead oak tree

in the Griffin area of Georgia. J. Ross in 1968 visited the same site

and collected eight more specimens. At that time this was the only

collection of L. reclusa taken from a natural habitat in Georgia. The

first report of the presence of the genus Loxosceles in Florida was that

of L. rufescens at Miami noted by Gertsch (1958). In 1969 Gorham

stated that L. reclusa had been intercepted in Jefferson County, Flor-

ida, but gave no details. The authors of the present article have

twice identified L. reclusa specimens taken in Florida; the first time

in 1968 in Jefferson County, and the second time in Alachua County,
in 1970. In both instances determinations were verified by W. J.

Gertsch, specialist in the taxonomy of the genus Loxosceles.

In the first case a single female was taken on 22 August 1968, at

Monticello, Florida, by W. Bradford from the spare tire of a car owned

by a school teacher new to the area. During the previous winter the

car had been parked almost continuously in a driveway near Sikeston,

Missouri, an area known to be infested by L. reclusa. During July it

was driven to Jackson, Tennessee, a second known infested area. The

spare tire on which the spider was found was installed during the

first week in August in the driveway at Sikeston, and the car driven

on 13 August 1968 to Monticello, Florida. W. H. Braatz, Jefferson
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County Sanitation Director, inspected both the car and nearby prem-
ises repeatedly, but found no additional specimens.

In the second instance a single adult male was taken by Kryn Vy-

verberg on 10 January 1970, on the wall of his bedroom in his parents'

home at Gainesville, Florida. He had spent the Christmas holidays in

Warrensburg, Missouri, an infested area not far from Kansas City. He
had brought considerable clothing with him from Warrensburg. The

premises were thoroughly inspected by H. Denmark of the Division

of Plant Industry. No further specimens were found.

The above records give no indication that the brown recluse spider

is as yet established in Florida. They suggest however, that L. reclusa

is being constantly introduced in the state and that if conditions are

favorable it will eventually become established.
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2.0141 The occurrence in Florida of the brown recluse spider Loxosceles

reclusa (Araneae: Scytodidae).

ABSTRACT. Loxosceles reclnsa Gertsch and Muliak, a poisonous six-eyed spider

of the family Scytodidae most easily recognized by the fiddle-shaped mark on the

carapace, has been taken only twice in Florida. It was captured once in 1968 in

Monticello, Jefferson County, Florida, and once in 1970 in Gainesville, Alachua

County, Florida. W. H. WHITCOMB and H. K. WALLACE, Department of En-

tomology and Department of Zoology, University of Florida, Gainesville, FL
32601.

Descriptors: Araneae; Scytodidae; Loxosceles reclusa, occurrence in Florida.



NEWS

The director of the California Academy of Sciences has recently announced the

election of Dr. Charles P. Alexander as a Fellow of the California Academy of

Sciences on October 13, 1971. As most of our readers know, Dr. Alexander is one

of our oldest and most honored member of the American Entomological Society.

The California Academy of Sciences was founded in 1853, and the category of

Fellow was established in 1914, to recognize persons of unusual attainment in science

or unusual interest in the advancement of science, particularly as it related to the work

of the Academy. Fellows include the Academy's Trustees, Honorary Trustees, and a

maximum of 300 members elected for life by the Board of Trustees after nomination by

the Science Council-y.

NATURALISTS IN TRINIDAD

Paying guests are invited to study the natural history of Trinidad at Chimborazo

Estate in Trinidad. This is located on the highest point of the Central Range of the

island. This range is not nearly so well known to naturalists as is the Northern Range.

Mt. Tamana, a wild area of the Central Range, is within easy reach of the house and the

roads to it are delightful. Birds and butterflies are plentiful here. In any case, the Island

is small enough for most of the wilder districts to be within easy reach of this Central

Range; the Caroni Swamp for instance, where the Scarlet Ibis are found, and the Navet

Dam where Red Howling monkeys can be seen, are both about ten miles away. The

house stands 800 ft. above sea level, and has fine views to the North and West over the

Gulf of Paria to the Bocas Islands and Venezuela, and to the Northern Range. On the

other side we look over a woody plain toward the Trinity Hills which Columbus first

caught sight of when he discovered Trinidad. Atlantic breezes keep the house cool at all

times of the year. Rainfall in the area is around 70 in. Here the country feels open
unlike the Northern Range with its clouds and tall trees and its closed-in valleys. From

this hilltop one might think the Island is hardly inhabited, as the rooves of the village

houses (which are remote) are hidden under the trees. There are about 3 acres of half-

wild garden and orchard around the house. The estate is composed of about two hundred

acres of land, and is surrounded by other large estates. Half of the land is maintained and

the rest is in bush. The house contains a library of about 2,000 books, and fine artifacts.

The atmosphere is congenial for students and thoughtful people.

There is ample quarters for guests at $ 13.00 to $ 15.00 per day, with meals, but not

including local transportation. Lower charges are made for guests using a cottage and do-

ing their own housekeeping. For further information contact Dr. W. D. Dallas Doxford,

Chimborazo Estate, Brasso, Trinidad, W. I. -Ed.
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AN OVERWINTERING AGGREGATION OF SPIDERS (ARANEAE)
ON COTTONWOOD IN NEW MEXICO 1

Daniel T. Jennings'
2

Gregarious behavior in spiders includes the voluntary gregarious

behavior of young spiderlings before dispersal, communal webs of

certain adult species, and the aggregation of large numbers of vaga-

bond hunting spiders (Kaston, 1965). An example of aggregating

hunting spiders was found on 2 January 1970, when 21 spiders were

collected beneath the starting bark of a Fremont cottonwood limb

( Populus fremontii Wats.
)

. The limb was located near the base of a

large cottonwood tree, ca. 37 cm DBH, with the base of the limb 22

cm and apex 45 cm above ground ( Fig. 1
)

. The limb had previously

been sawn off (age unknown) about 33 cm from the main tree trunk.

The bark was loose and starting to peel, especially along the under-

sides, with numerous cracks and fissures. The outer and inner bark

layers had separated from the wood. Both the wood and inner bark

layers were moist, and a few ice crystals were present beneath the

bark. The limb diameter inside the bark was about 16.5 cm, thus af-

fording a limb surface area beneath the bark of about 1737 cm 2
.

The cottonwood tree is one of several comprising a grove along the

east bank of the Rio Grande. The collecting locality is 0.1 mile south

of New Mexico State Highway 46, Alameda Bridge, near Albuquerque
Riverside Drain (sec. unsurveyed, TUN, R3E), Bernalillo County,
New Mexico. Elevation at this locality is ca. 5,000 feet above sea

'Accepted for publication: October 9, 1971 [3.0142].

-Entomologist, Rocky Mountain Forest and Range Experiment Station, 517

Gold Avenue, SW, 5423 Federal Building, Albuquerque, New Mexico 87101.

U.S. Department of Agriculture, Forest Service, with central headquarters

maintained at Fort Collins in cooperation with Colorado State University; author

is located at Albuquerque in cooperation with the University of New Mexico.
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FIG. 1. Cottonwood limb overwintering site for an aggregation of 21 spiders.

level (Los Griegos Quadrangle, U.S. Geological Survey Topographic

Map, 1960).

The 21 spiders found belong to 3 families and represent at least 4

species. The species, number of specimens, and stage of development
are:

Family GNAPHOSIDAE (Running Spiders)

Herpyllus cockerelli Banks 2 females

Herpyllus cockerelli Banks 1 male

Herpyllus sp. 2 juveniles
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Family THOMISIDAE (Crab Spiders)

Coriarachne versicolor Keyscrling 1 female

Coriarachne ver.sicolor Keyserling 2 penultimate females

Coriarachne versicolor Keyserling 11 penultimate males

Philodromus sp. 1 penultimate male

Family SALTICIDAE (Jumping Spiders)

Phidippus audax (Hentz) 1 penultimate female

Seventeen spiders were found congregated beneath the bark of the

lower surface of the limb. The bark was looser here than along the

upper surface of the limb, and it had deep fissures and crevices. Four

Coriarachne were found under bark of the upper portion of the limb.

The spiders were found in a loose aggregation; individuals of Cori-

arachne formed the most tightly knit group, with the majority of the

specimens within 1 to 2 cm of one another.

Specimens of Herpyllus spp. were found in thin silken cocoons

similar to those described by Kaston (1948). These gnaphosids were

the most active of the spiders encountered. When exposed, they left

their flimsy silken cocoons and ran rapidly for protective cover. The

presence of overwintering H. cockerelli adults and juveniles (the ju-

veniles of Herpyllus sp. probably belong to this species) corresponds
with the observations of Worley and Pickwell (1927) and Kaston

(1948) for a related species of Herpyllus, H. vasifer ( Walckenaer).
These authors found overwintering adult and immature stages of H.

vasifer in thin silken sacs under bark in Nebraska and Connecticut.

Elliott (1930) reported that PI. vasifer overwinters in the immature

or adult form under bark in a beech-maple forest of Indiana. Holm-

quist (1926) reports //. vasifer as a gregarious species, with immature

and adult stages overwintering in the Chicago region from November
to March in a variety of habitats. lie found Herpyllus spp. and Philo-

(lormus spp. to be characteristic species of standing dead cottonwood

without bark but with dry, pulpy wood.

The most abundant species I found was Coriarachne versicolor.

Fourteen specimens, or 67% of the spiders collected from the cotton-

wood limb, belong to this species. Unfortunately the penultimate
male's and females were preserved at the time of collection, thus

making species determinations based on genital characters impossible.
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Additional penultimate males and females were subsequently col-

lected beneath the starting bark of cottonwood limbs and stumps at

the same locality, and these collections were reared to maturity to

verify the species identification. No more aggregations of spiders

were found when these additional specimens were collected.

Coriarachne versicolor does not spin a silken cocoon in which to

pass the winter. Instead, specimens were found between shreds of

inner bark and on the surface of the inner bark between the bark and

the wood. When disturbed, this species moved sluggishly and made
no apparent attempt to escape detection as in Herpyllus spp. No
orientation patterns were evident; however, many of the penultimate
males of C. versicolor were less than 1 cm apart.

Kaston ( 1948 ) gives the penultimate instar as the overwintering

stage for C. versicolor in Connecticut, while Holmquist ( 1926 )
found

both immatures and adults of this species among leaves in flood plain

and oak-elm forests of the Chicago region in January and February.
C. versicolor has been collected from a wide variety of habitats

(Gertsch, 1953). It is flattened dorso-ventrally and is commonly as-

sociated with loose bark of various tree species. Lowrie (1948) found

C. versicolor associated with stumps and logs in early stages of decay
where loose bark, crevices, and burrows are present.

The other thomisid, Philodromus sp., was inactive when exposed
but attempted to escape when collected. This spider belongs to the

aureolus group of the genus Philodromus as defined by Dondale

(1961), and closely resembles P. californicus Keyserling. As also re-

ported by Dondale, spiders of the aureolus group are commonly
found on surfaces and crevices of woody plants where they lead an ac-

tive predatory life. Lowrie (1942) found a Philodromus sp. forming

"pseudo-flocks" of a dozen or more specimens during winter months

in the Chicago region. He concluded none of these aggregations may
be considered as true flocks and aggregation occurs with lowering

temperatures.

The salticid Phidippus audax (Hentz) was found in a densely

woven silk cocoon. The spider made no attempt to escape when the

inner bark was exposed; however, the spider became active when the

silk cocoon was opened. This species spends the winter in the penul-

timate and younger instars in Connecticut (Kaston, 1948). Hibernat-

ing aggregations of about 30 individuals are described by Kaston
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from an old log. These spiders aggregate in individual sacs of tightly

woven silk.

New state and county records are represented by this collection of

spiders. The gnaphosid HerpyUus cockerelli was first described and

reported by Banks (1902) from Mesilla Park, Dona Ana County, New
Mexico. The collections of this species from Bernalillo County rep-

resent new county records. Kaston and Kaston (1953, p. Ill) give

the distribution of Phidippus audax as "Atlantic coast states west to

the Rockies." The collection of this species in Bernalillo County, New
Mexico apparently is a new state and county record. A few species

of Philodromus have previously been reported from New Mexico by
Banks (1902) and Dondale (1961). An immature male of Cori-

arachne versicolor is known from Mesilla, Dona Ana County, (Banks,

1902) and a female of this species from Placita, Sierra County

(Gertsch, 1939). Gertsch (1953, p. 458) gives the distribution of C.

versicolor as "United States and Canada east of the Rockies; eastern

Mexico." He includes several records from Alaska and one record

from Arizona. The 1 collections of C. versicolor from Bernalillo County
are new county records.

The spiders aggregated on the cottonwood limb were all hunting

species that do not build webs or snares for capturing insect prey.

The occurrence of these spiders under bark of a single limb may be

related to the availability of a suitable habitat that offers protection

for passing the winter. In this sense they form shelter aggregations

similar to those described by Allee (1931). No information is avail-

able on where the spiders came from before aggregating beneath the

bark. They may have descended from the upper regions of the tree,

or climbed up from the leaf and litter layer on the- ground. All spe-

cies represented are known to occupy both tree and leaf-litter strata.

It is doubtful that sufficient insect food is available 1 beneath the bark

of the limb to support such a large number of spiders for a very long

period of time. Presumably, vagabond hunting spiders disperse from

their overwintering sites when warm weather returns.

Cottonwood may gain some protection from the predatory activi-

ties of these spiders. Spiders feed chiefly on live invertebrate prey.

Insects and other arthropods resident on or visiting the tree are sus-

ceptible to predation by the spiders. In the laboratory, Coriarachne

versicolor feeds readily on early instar larvae of the southwestern tent
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caterpillar, Malacosoma incurvum incurvum (Henry Edwards), a de-

foliator of Fremont's cottonwood in the Southwest. The other species

of spiders found on the limb have not been tested in the laboratory
for acceptance of tent caterpillars but both gnaphosids and salticids

are active predators of lepidopterous larvae.

The spiders are deposited in the American Museum of Natural

History, New York.
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2.0142 An overwintering aggregation of spiders (Araneae) on cottonwood in

New Mexico

AHSTRACT. An overwintering aggregation of 21 spiders was found beneath

the starting bark of a Fremont cottonwood b'mb ( Populus fremontii Wats. ) in

Bernalillo County, New Mexico. The spiders comprising the aggregation were

Herpyllus cockerelli Banks (GNAPHOSIDAE); Coriarachne versicolor Keys, and

Philodromus sp. (THOMISIDAE); and Phidipptts audax (Hentz) (SALTICI-

DAE). C. versicolor preys on Malacosoma incurvum incurvum (Henry Ed-

wards), a defoliator of cottonwood, in the laboratory. DANIEL T. JENNINGS,

Rocky Mountain Forest and Range Experiment Station, 5423 Federal Building,

517 Gold Avenue, S., Albuquerque, NM 87101.

Descriptors: Overwintering; Aggregation; Cottonwood; Araneae; Gnaphosidae;

Thomisidae; Salticidae; New Mexico; Predation; Malacosoma incurvum incurvum,

as prey; Lepidoptera; Southwestern tent caterpillar.



WAU ECOLOGY INSTITUTE, NEW GUINEA

The Wau Ecology Institute is an organization dedicated to the study of tropical

ecology and related subjects. It was registered as a non-profit organization in the Terri-

tory of Papua and New Guinea during 1971, having been the Bishop Museum New
Guinea Field Station since 1961. The aims of the Institute include the pursuit of research

on fauna, flora, ecology, and related matters, toward an understanding of tropical bio-

logy in an Old World insular setting. Work related to conservation of the unique biota

of New Guinea is also a major objective.

The Institute is situated in Wau Valley in Northeast New Guinea, at upper edge of

the Araucaria Zone and just below mixed oak forest (lower montane rain forest), which

is just below the Nothofagus Zone.

Present facilities consist of 140 acres, including virgin forest, arboretum and agri-

cultural land. There are seven houses, a small laboratory, cages, and vehicles. The arbo-

retum includes about 280 species of native trees. A small zoo of native animals is under

development. There is a small branch station on the summit of the nearby mountain, in

Nothofagus moss forest at 2350 m altitude. There are higher mountains nearby. The
main station is at 1200 m, 1 hour drive from the summit. Wau is 3 hours drive from
Lae on the coast, where the road connects with the highlands highway, the largest

road system in New Guinea.

Researchers are welcome to use available facilities for work compatible with the

aims of the Institute. Ecological and behavioral studies are particularly encouraged.
Until the Institute is more adequately financed, visitors must have their own means of

support. Housing and vehicles are supplied, as available, at less than commercial rates.

It is hoped later to be able to offer fellowships for students and advanced research.

Contributions are solicited to help the Institute become self-supporting (by under-

taking certain agricultural pursuits and by providing facilities for visitors). A dormitory
and new laboratory are urgently needed. Endowment is also solicited to make possible
the offering of fellowships. Contributions from the United States are tax-deductible if

sent to Bishop Museum (Ecology Fund), Box 6037, Honolulu, Hawaii 96818. Those
in New Guinea are tax-deductible if addressed to Wau Ecology Institute, Box 77, Wau,

Territory of Papua and New Guinea.-Wau Ecology Institute. [3.0158]
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THE BROODING HABITS AND EARLY DEVELOPMENT OF
TRITHYREUS PENTAPELTIS (COOK), (ARACHNIDA:

SCHIZOMIDA)'

J. Mark Rowland-

The Schizomida and Palpigradi are the only two of the several

little known and seldom studied extant arachnid orders in which the

complete life history is unknown. While neither of these orders lend

themselves readily to laboratory study, I have had some success in

keeping a few species of Schizomida alive under lab conditions.

Schizomids are small arachnids, typically 4-7mm., which spend
their lives in generally moist conditions in leaf litter, under rocks and

logs, and a few species occur in caves. The distribution of the 75 de-

scribed species is circumequitorial, with two worldwide genera, one

genus limited to Africa and one to Mexico. Their closest related order

is Thelyphonida, represented in the southern United States by Mas-

tigoproctus giganteus (
Lucas

) , the common vinegaroon.

Post embryonic development of most schizomids probably consists

of five instars and four molts over a period of two or three years. The

nymphal instars resemble the adults but are smaller and lack, in vary-

ing degrees, the cuticular sclerotization of the adults. The first post

embryonic instar is nearly completely white, excepting slight scleroti-

zation of the opposing parts of the chelicerae. The sexual differences

manifest in the flagellum of the males occur at the last molt, although

penultimate males are sometimes recogni/able. Ecdysis has never

been observed even though I have kept several feeding subadults

under observation for many months.

1

Accepted for publication: October 20, 1971 [3.0147].
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The general breeding habits of schizomids were originally as-

sumed to be similar to that of the closely related thelyphonids. Subse-

quently Hansen and Sorensen
(
1905

)
described a spermatophore at-

tached to the venter of a female Schizomus latipes Hansen and Soren-

sen from Seychelles, confirming a similarity. Sturm (195S) published

an account of his observations of the entire courtship and sperm trans-

fer of the Columbian Trithyreus sturmi Kraus, and Kraus and Beck

(1967) described the mating behavior of the Brazilian T. braziliensis

Kraus and Beck. The development of the zygotes is undescribed even

though gravid females are not uncommon in collections.

Oviposition has previously been documented only by Gravely

(1915) in S. peradenhjensis Gravely of Ceylon. He reported that a

female kept in a small terrarium constructed a chamber next to one

of the glass walls. He was able to observe that a few eggs were ovi-

posited and attached to the venter of the parent. For some reason

the brooding was abortive as the female ate the eggs soon after de-

positing them.

On January 14, 1971 Dr. Bruce Firstman and I were lucky enough
to capture a mating pair of T. pcntapcltis (Cook) in Palm Canyon,
Palm Springs, Riverside County, California. The following chronol-

ogy and figures describe in detail the ensuing brooding events and

development which were previously undescribed for these little known

arachnids.

Day 0. Bruce Firstman and I captured a male and female Trithy-

reus pentapehis (Cook) in leaf litter under rocks, in Palm Canyon,
near Palm Springs, Riverside County, California. The pair were re-

turned to my home and placed in a 5 2 X 9cm glass chamber, with

5cm of loosely packed soil and 2cm of oak leaf litter on top. Several

holes were made by pushing forceps into the soil next to the glass, so

that observations could be made on subterranean habits. Both the

male and the female investigated the holes and would spend several

hours at a time motionless in the holes, however they periodically re-

turned to the surface.

Day 55. The female was noticed particularly deep in a hole, ap-

parently moving soil and other particles away from the radius of her

body. This continued for five days, working irregularly, building a

chamber about 3cm below the surface.

Day 60. The chamber completed, the female remained motion-



Ent. News, Vol. 83, March 1972 71

1

FIGURES 1 and 2. Fig. 1, female Trithyreus pentapeltis shown in chamber

with eggs attached to venter. Fig. 2, well developed young ready to molt and

drop off the female.

less at the bottom of the oval 12mm X 9mm chamber. About 60% of

the chamber wall was soil, the remainder being the glass, which pro-

vided an excellent view to the inside.

Day 71. In the preceding time the female's abdomen was noticed

to become very much distended, the pleura being conspicuously

white, supposedly from the presence of developing eggs.

Day 72. The female was found on the bottom of the chamber

as usual, however a hemispherical mass of 30 eggs was attached to the

venter of her abdomen, which was oriented over her back (Fig. 1).

Since oviposition was completed when I discovered them I have no

idea how long the entire egg laying process took, however it was less

than 24 hours.

Day 102. Up to this time the female was quite active within the

chamber, with no great changes noticed in the eggs. The only dif-

ference in the eggs was gradual change in shape from spherical to

oval, which was noticed in the previous few days.

Day 107. An obvious development in shape of the eggs became
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apparent as the gradual ovaling noticed in the previous week seemed

to accelerate. The eggs were quite elongate with the long axis par-

allel to the female's body.

Day 108. The most significant change to this time occurred as the

young sprouted appendages. Six pairs of appendages were recog-

nizable; four pairs of legs, the pedipalps and the chelicerae were rep-

resented by two undifferentiated lobes. The telson was not visible.

Their position on the female changed, as they positioned themselves

on the venter, dorsum and sides of the abdomen in a complete circle

around her (Fig. 2). All were arranged very orderly on her abdo-

men, the bodies oriented in the same direction as the mother. The

young were stacked neatly upon one another with the appendages
intertwined for a fast hold. It seemed that the young must have ac-

complished this movement from the original position of the eggs by
themselves, but I did not notice them to move.

Day 145. The female continued to move about, but there was no

indication of movement in the young. The only change was the slight

development in color from white to a slight pink in the chelicerae and

a general development of the limbs. It was possible to distinguish the

chelicerae and the telson as well as more definition of abdominal seg-

mentation.

Day 146. Two young molted and dropped off the mother's back

onto the floor of the chamber. Their movement was infrequent and

sluggish. Setae were noticeable on the legs, the telson, and especially

so on the venter of the abdomen distally. The body was very white

with only slight coloring in the chelicerae, a slight pinkish brown.

Day 147. About half of the young dropped off the mother and

were on the floor of the chamber. Some young were more active than

others, but motion was still quite sluggish.

Day 148. All of the young had made their separation, however

the skins of the young, which were molted as they dropped off were

still attached to the mother. The young were still sluggish, but they

climbed to various heights on the chamber wall, indicating some ac-

tivity.

Day 156. The mother had shed all the skins left by the young
and the young were all much more active. They acquired some

further darkening of the chelicerae, but no other color changes were

obvious.
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Day 157. The mother finished the rearing by breaking a hole in

the chamber wall and exited to the surface. All but four of the young
left the chamber and were to be seen in the leaf litter, on the surface

and in the soil next to the glass.

Day 167. The female was found dead, with no signs of food in

her. The male was still apparently doing well as were many of the

young. Some food was available in the form of tiny collembola, but I

did not see any of the young pursue or eat any, nor did I see any sign

of cannibalism among the young. I never saw the adults eat, but the

male became obviously fat soon after the emergence of the young.

I am sure the collembola were much too small for an adult to catch

and eat, so the evidence seems to indicate that the male ate some

young.

The total number of instars for T. pentapeltis is six, one embryonic

and five post embryonic, but it will remain unknown whether these

figures are consistent throughout the order. Judging by the consist-

ency of molts among the Pseudoscorpionida and other morphologically

consistent groups it is my opinion that the number found in T. penta-

peltis will be found to hold true for most or all of the species of Tri-

thyreus and Schizomus.

Two vials in the collection of the American Museum of Natural

History, New York contain embryonic schizomids. Both of these col-

lections came from caves in Mexico collected by Dr. Robert W.
Mitchell and Mr. James Reddell. The collectors indicated (pers.

comm.) that the females were collected at large with eggs attached

much the same as in Figure 1., however with fewer eggs. The fact

that these cavernicolous species brood without use of the chambers

may or may not be a modification due to cave existence.

The extreme difficulty of inducing schizomids to eat and mate in

captivity is a hinderance to the further investigation of their habits.

The paucity of information available on schizomid biology is due to

their relative rarity and apparent unsuitability for laboratory observa-

tion. Until their specific requirements are better known we must rely

on chance observations in the field and fortuitous events in the lab to

further our knowledge of the biology of this group.
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2.0147 The brooding habits and early development of Trithyreus pentapeltis

(Cook) (Arachnida, Schizomida).

ABSTRACT. A mating pair of the schizomid Trithreus pentapeltis were cap-

tured and maintained for observation in a small terrarium. The female con-

structed a chamber in the soil next to the glass which afforded a view of the fe-

male's brooding behavior. Eggs appeared on her venter in 72 days and devel-

oped appendages 36 days later. 146 days after construction of the chamber the

young molted and dropped off the female. 11 days later the female broke the

chamber open and exited to the surface also enabling the young to escape. The

complete life history for this order was heretofore undescribed. J. MARK ROW-

LAND, Biology Department, Texas Tech University, Lubbock, Texas 79409.
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SUPPRESSION OF THE NAME CAMPOLETIS PERDISTINCTA

(HYMENOPTERA: ICHNEUMONIDAE) AND THE IDENTITY OF
SPECIES TO WHICH THE NAME HAS BEEN APPLIED 1

Robert W. Carlson-

IINTRODUCTION

The name Campoletis perdistincta (Viereck) has recently ap-

peared rather frequently in the literature, apparently most often as a

mis-identification of Campoletis sonorensis (Cameron), an important

parasite of both Heliothis zea (
Bod.

)
and H. virescens (

F. )
. Townes

and Townes (1966) referred sonorensis to the genus Campoletis, but

the name has never been associated with specimens other than the

holotype. It is doubly unfortunate that the name C. perdistincta is a

junior synonym of Campoletis flavicincta (
Ashmead

)
. While C. flavi-

cincta has often been reared from Heliothis zea, it seems to parasi-

tize H. virescens very infrequently. The taxonomic results of my re-

search on the identity of C. perdistincta, which included the study of

pertinent type specimens, are summarized below.

Campoletis flavicincta (Ashmead)

Limneria flavicincta Ashmead (1890, p. 436). Lectotype here desig-

nated as the male labeled as lectotype by me in 1971, bearing Web-

ster no. 243, and USNM type no. 2085; reared at Lafayette, Indiana,

and deposited in the U. S. National Museum.

Amorphota nocturna Viereck (1905, p. 308). NEW SYNONYMY.

'Accepted for publication: October 12, 1971 [3.0145].

Systematic Entomology Laboratory, Agricultural Research Service, USDA,
c/o United States National Museum, Washington, D.C. 20560.
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Holotype a male collected at Lawrence, Kansas; deposited at the

University of Kansas.

Limnerium perdistinctus Viereck (1905, p. 304). NEW SYNONYMY.
Holotype a female collected in Douglas County, Kansas; deposited
at the University of Kansas.

Limnerium (Campoletis) prodeniae Viereck (1911, p. 190). Synony-
mized by Townes (1945). Lectotype here designated as the fe-

male labeled as lectotype by me in 1971, bearing Viereck's type

label, USNM type no. 13483, and data labels reading "Mt. Wash-

ington, Ohio; bred from Prodenia [i.e. Spodoptera ornithogalli

(Guen.)]; Aug. 21, 09; H. M. Miller Coll.," and deposited in the

U. S. National Museum.

Sagaritis modestus Viereck (1925, p. 201; 1926, p. 75). NEW
SYNONYMY. Holotype a male collected at Grimsby, Ontario;

deposited in the Canadian National Collection.

Sagaritis trochanteralis Viereck (1925, p. 199; 1926, p. 75). NEW
SYNONYMY. Holotype a female collected at Ottawa, Ontario;

deposited in the Canadian National Collection.

Sagaritis twinni Viereck (1925, p. 200; 1926, p. 72). NEW SYNONY-
MY. Holotype a female collected at Ottawa, Ontario; deposited
in the Canadian National Collection.

Campoletis sonorensis (Cameron)

Limneria sonorensis Cameron (18S6, p. 307). Holotype a female col-

lected in Sonora, Mexico; deposited in the British Museum.

Limnerium (Angitia) websteri Viereck (1910, p. 382). NEW SYN-

ONYMY. Holotype a female reared from Autographa californica

(Speyer) at Pullman, Washington; deposited in the U. S. National

Museum.

Campoletis Julia (Viereck), NEW COMBINATION

Sagaritis Julius Viereck
( 1925, p. 200; 1926, p. 125

)
. Incorrectly sup-

pressed as a synonym of Limnerium (Angitia) websteri Viereck

by Townes (1945). Holotype a male reared from "Choreutis

[balsamorrhizclla Busck] on Balsamorrhiza" at Waterton Lakes,

Alberta; deposited in the Canadian National Collection.
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Although Campoletis Julia will not be discussed in the remainder

of this paper, it is necessary to mention the species because the name
has been incorrectly suppressed since 1945 as a synonym of C. web-

steri, the latter being suppressed here as a synonym of C. sonorensis.

In the collection of the U. S. National Museum there are two males

and a female of C. julia reared from larvae of Choreutis balsamorrhi-

zella which were collected at Emigrant Lake (Jackson County), Ore-

gon. They agree well with the C. julia holotype, which was reared

from the same host. In C. Julia the temples are more robust than in

C. sonorensis, but the two species are rather similar in coloration. Al-

though C. julia and C. sonorensis appear to be rather closely related,

their habitats apparently are very different.

The situation leading to the partial misidentification of Campoletis

perdistincta actually began with the misidentification of Mesoleptus
dubitatus Cresson. M. dubitatus is a junior synonym of Campoletis

argentifrons (Cresson), and this species is actually very distinct from

the other species discussed in this paper. Preceding synonymization
with argentifron by Townes (1945), nearly all applications of the

name dubitatus and its replacement name, Limnerium provancheri
Dalla Torre', were misidentifications of a number of species including

flavicincta and sonorensis. Although Townes (
1945

)
must have re-

alized this, he nevertheless made no remarks to that effect in listing

under C. argentifrons all the literature (and host records therein) that

cited the names dubitatus and provancheri. Townes and Townes

(1945) attempted to rectify that situation by referring all the hosts re-

corded under C. argent ifrons by Townes (1945) to C. perdistincta

instead, perhaps not realizing that they were attributing to one species

the host records of C. argentifrons, C. flavicincta, C. sonorensis, and

probably other species. It appears that taxonomists subsequently de-

termining specimens as C. perdistincta placed too much importance
on host identity and devoted too little- time to the careful study of the

specimens being identified, thus perpetuating the confusion.

Added confusion has resulted from application of the name per-

distincta to a Campoletis sp. reared in India from Heliothis armigcra
Hub. (see Cangrade, 1964). This Asian species is probably unde-

scribed, but in any case is distinct from either C. flavicincta or C.

sonorensis.

3Prior to 1915, the name dubitatus and provancheri were most frequently

combined binomially with Sagaritis, a preoccupied synonym of
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HOST RECORDS AND HABITATS

In the collection of the U. S. National Museum there are speci-

mens bearing many of the host records listed for C. argentifron.s by
Townes (1945) and for C. perdistincta by Townes and Townes

(1951), which makes it possible for me to partially correct those lists

of hosts. A few of the following host records arc new, however.

I have seen specimens of C. argentifrons that were reared from

the pyralid Crambus matabilis Clem, and the noctuids Agrotis ipsilon

(Hufn. ), Anicla infecta (Ochs.), and Lacinipolia renigera (Steph.).

I have not seen more than several specimens reared from any of these

hosts, and it is therefore possible that these four species are merely
incidental hosts for C. argentifrons.

C. sonorensis has been reared from the pierid Anthocharis midea

(Hiib. ) and the following Noctuidae: Autographa californica, Heli-

otJiis phloxipluiga (G. & R. ), H. virescens, H. zea, Peridroma saucia

(Hiib.), Spodoptera cxigtia (Hiib.), and Trichopnlsia ni (Hiib.). Of

these, Autographa californica, Heliothis virescens, and H. zea appear
to be important hosts for C. sonorensis. Specimens bearing host plant

records indicate that C. sonorensis frequents fields of cotton, tobacco,

alfalfa, and tomatoes.

C. sonorensis and C. flavicincta share at least three hosts, Heliothis

virescens, H. zea, and Trichopuhia ni. Neither parasite is frequently

reared from T. ni, and PI. virescens is very infrequently a host for C.

flavicincta. H. zea, however, can be heavily parasitized by both C.

flavicincta and C. sonorensis. However, there seems to be scarcely any

intermingling of the two parasites on a single host plant, and this

probably explains the apparent post-1940 prevalence of C. sonorensis

over C. flavicincta in rcarings from PI. zea. Corn (Zea mays) was the

host plant involved in much of the earlier research on //. zea, while

more recent research on PI. zea (particularly that done in the vicinity

of Brownsville, Texas) has concerned its role as a pest of cotton.

In addition to the three hosts it shares with C. sonorensis, C. flavi-

cincta has been reared from Pieris rapae (L.), the pyralids Ostrinia

mihilalis (Hiib.) and Udca ruingalls (Guen.), and the following Noc-

tuidae: Agrotis ipsilon, Dargida procincta (Grt. ), Lacinipolia stricta

(Wlk. ), Pseudaletia unipuncta (Haw.), Spodoptera eridania (Cram.),

S. frugiperda (J. E. Smith), and S. ornithogalli. Heliothis zea, Spo-
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doptera frugiperda, and S. ornithogalli are important hosts for C.

flavicincta, and the same may be true of S. eridania and Pseudaletia

unipuncta.

It is apparent that C. flavicincta is a frequent inhabitant of corn

fields, but from its host records little else can be ascertained with

certainty about the kinds of habitats in which C. flavicincta is likely

to occur. Among a group of C. flavicincta specimens from Florida,

several were reared from cocoons collected on each of the host plants,

cotton and celery, and one emerged from a cocoon found on Amaran-

thm sp. The lectotype and paralectotype of C. flavicincta bear Web-

ster no. 243, and the card in the Webster file at the U. S. National Mu-

seum indicates that these specimens were reared from Spodoptera

frugiperda on wheat.

GEOGRAPHIC DISTRIBUTION

Both C. flavicincta and C. sonorensis have extensive ranges, but

that of C. flavicincta may be larger. I have seen specimens of C.

flavicincta from as far south at Montevideo, Uruguay, and as far north

as Toronto, Ontario, and Cowichan Bay (Vancouver Island), British

Columbia. Sandpoint, Idaho, is the northernmost point of distribu-

tion known to me for C. .sonorensis. At longitudes east of the Rocky

Mountains, however, C. sonorensis does not appear to range nearly

that far north: at their respective longitudes, Bellvue, Colorado, Anna,

Illinois, and Greene County, Tennessee, are the most northerly points

from which 1 have seen specimens of C. sonorensis. The southernmost

locality from which I have seen specimens of C. sonorensis is Lima,

Peru.

CHARACTERS DIFFERENTIATING C. FLAVICINCTA AND C. SONORENSIS

Although C. flavicincta and C. sonorensis do not appear to be

closely related, it seems worthwhile to give' a few adult differences

because both species can heavily parasitize' Heliothis zca. The males

of the two species tend to differ in the same ways as do females, but

in the males, the differences are much more subtle. For that reason,

the specific differences given below are those of the more highly

specialized females.

The hind tibia provides the only obvious differences in coloration.
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In C. sonorensis the hind tibia has rather discrete areas of dark and

light coloration. The median dorsal portion of the hind tibia is white,

and the blackish basal band of the tibia is connected by a narrow

ferruginous or fuscous ventral stripe to the apical dark portion. This

apical portion is ventrally concolorous with the stripe, but becomes

fuscous or blackish dorsally.

The zones of light and dark coloration on the hind tibia of C. flavi-

cincta, however, are rather indiscrete. In most North American speci-

mens the median dorsal portion of the hind tibia is more or less

stramineous. The basal and dorso-apical portions are ferruginous and

are connected by an indiscrete ventral stripe of paler ferruginous
coloration. In most South American specimens of C. flavicincta that

I have seen, the hind tibia tends to be more melanic, and, in addition

to the ventral stripe, has a more or less distinct dorsal fuscous stripe

connecting its dark basal and apical portions.

To the untrained eye, the structural differences between C. flavi-

cincta and C. sonorensis will probably seem subtle. Nevertheless, the

two species are comparative rather dissimilar in structure. Both have

relatives with which they agree much more closely in structure than

they do with each other.

There are a number of species differences in head structure. ( 1 )

In females of C. flavicincta, the median field of the face is very weakly
raised, so that the face is nearly flat. Females of C. sonorensis, on the

other hand, have the median 1/3 to 1/4 of the face distinctly convex.

(2) The clypeus of C. flavicincta is more nearly truncate than that of

C. sonorensis, the clypeal apex of the latter describing a curve that is

more nearly semicircular. (3) In C. flavicincta the gena and the

lower 2/3 of the temple curve mesad very abruptly near their hind

margins. In C. sonorensis the temple and gena are more 1

uniformly

convex, so that the mesad curvature at their posterior margins is not

nearly so abrupt as in C. flavicincta.

Other structural differences between C. sonorensis and C. flavi-

cincta females are to be found in the petiolar area of the propodeum
and in the ovipositor. In C. sonorensis the petiolar area of the pro-

podeum is usually distinctly concave, but in C. flavicincta the concav-

ity of the petiolar area usually is scarcely discernible'. The ovipositor

of C. flavicincta is somewhat more strongly compressed laterally and

somewhat more strongly upcurved than that of C. sonorensis.
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CONCLUSION

It is hoped that this paper will stimulate interest in additional bio-

logical studies of C. sonorensis and C. flavicincta. Research on the

habitat preferences of the two species is particularly needed. Without

it, one will have difficulty in determining the significance of laboratory

studies like that of Lingren et al. (1970) on the host preferences of C.

sonorensis.
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INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMENCLATURE
ANNOUNCEMENT: A. (n.s.) 88

Required six-month's notice is given of the possible use of plenary

powers by the International Commission on Zoological Nomenclature in

connection with the following names listed by case number (entomological

only).

1937 Suppression of Papilio actaeon Fabricius, 1775 (Insecta, Lepidoptera).

1966 Type-species for Heniola Uvarov, 1940 (Insecta, Orthoptera).

Comments should be sent in duplicate, citing case number, to the Secre-

tary, International Commission on Zoological Nomenclature, c/o British

Museum (Natural History), Cromwell Road, London SW7, England. Those

received early enough will be published in the Bulletin of Zoological Nomen-

clature.

January 1 972. Margaret Doyle, Scientific Assistant. [3.01 66]
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A NEW GENUS OF THE STAPHYLINID
TRIBE DORYLOMIMINI FROM AFRICA AND

ITS POSSIBLE SIGNIFICANCE TO ANT PHYLOGENY 7

David H. Kistner-

Gencra of myrmecophiles which show relationships to each other

that are found in far flung parts of the world are particularly interest-

ing in that they may give clues to the relationships of their ant hosts.

Thus in the staphylinid genus Aenictonia Wasmann, we have many

species in Africa and one species from Thailand, (Seevers 1965, Kist-

ner 1968). This would show that the ant hosts, Aenictus sp. and

Don/his (s. lat. ) found in the Indo-Malayan and the- Ethiopian re-

gions had related myrmecophiles. Acnictophila Seevers, also known

from Thailand from Aenictus colonies is related to Ocyplanus Fauvel

known from Africa from colonies of Don/his (Anomma) sp. While

the Indo-Malayan hosts are not known, the pygosteninc genera Xeni-

dus Rey, Delibius Fauvel, and Deliodes Casey are clearly related to

African genera found with Dorylus (s. 1.) sp. The above are the only

clear cut examples of staphylinid genera which show affinities be-

tween doryline ants of Africa and those of the Orient.

In spite of the fact that Seevers (1965) showed Dorylomimini

present in both the Old and the New World, none of these were so

closely related that they unequivocably showed common ancestry.

In fact the single dorylomimine genus known from the Orient is not

closely related to Dorylomimini from either Africa or the New World.

The recognition of Rkopalogaster then is important as the first genus

'This study as financed in part by the National Science Foundation (Grant

NSF-GB-28661X). Accepted for publication: October 9, 1971 [3.0143].

-Shinner Institute for the Study of Interrelated Insects, Department of Biology.

Chico State College, Chico, CA 95926.
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FIG. 1-2: Rhopalogaster leleupi: 1, Lateral view with emphasis on the petiolate

abdomen; 2, Dorsal view.

of Old World staphylinid myrmecophiles which is clearly related to a

New World genus. Its relationship to Philacamatus found with Nei-

vamynnex may help to show that Aenictus and Neivamyrmex evolved

from common ancestors, a controversial question in ant taxonomy

(Brown 1954, p. 28, 30).



10

Fio. 3-11: Rhopalogaster lelcupi: 3, Antenna; 4, Right mandible; 5, Left

mandible; 6, Maxilla; 7, Labium and submentum; 8, Mcso- and metastemum; 9,

Labrum; 10, Meso- and metanotum; 11, Pronotum and prosternum.
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Genus Rhopalogaster, NEW GENUS

Related to Philacamatus Bruch through the tarsal formula; the

elongation of the legs and the form of the coxae, particularly the meta-

coxae; the strongly sclerotized prosternum with the straplike processes

closing the coxal cavities behind; and the widely separated mesocoxae

with the loose articulation of the mesolegs. Distinguished therefrom

by its more generalized abdomen, which though petiolate, does not

have segment III and IV as strongly constricted as Philacamatus.

[For comparative figures, see Bruch (1933)]. This would make this

genus belong to the Philacamatus group as defined by Seevers (1965)
and the first Old World genus belonging to that species group.

Overall appearance as in Fig. 1 and 2. Head capsule longer than wide,

shaped as in Fig. 1. Gula entire and ending a little bit anterior to the posterior

edge of the head capsule, which is prolonged into a distinct neck. Mentum dis-

tinctly separate from the submentum which is fused to the gula. Antennae

shaped as in Fig. 3, 11-segmented, with the petioles distinct; inserted between

the anterior arms of the tentorium and the eyes. Labruin shaped as in Fig. 9.

Mandibles nearly symmetrical, shaped as in Fig. 4 and 5; prostheca membranous.

Maxillae shaped as in Fig. 6, palpi 4-segmented; acetabulae distinctly margined.

Labium and submentum shaped as in Fig. 7, palpi 3-segmented.

Pronotum shaped as in Fig. 2 and 11, with the anterior edge of the pronotum

prolonged into a structure which attaches to the neck of the head capsule and

forms a sort of double neck. Pronotum widening out posteriorly to form an in-

verted bell shaped appearance. Hypomera of pronotum reflexed ventrally to con-

nect to the well defined and large prosternuni, shaped as in Fig. 11. Procoxal

cavities closed behind by a small process from the pronotum to which the peri-

treme is closely adherent. Meso- and metasternum shaped as in Fig. 8, the meso-

coxal cavities widely separated by broad acarinate mesothoracic process. Meso-

coxal cavities not margined. Metathoracic coxal cavities also widely separated.

Meso- and metanotum shaped as in Fig. 10. Elytra shaped as in Fig. 12. Wings

present and with the usual staphylinid venation. Pro-, meso-, and metalegs

shaped as in Fig. 20, 19, and 18 respectively; tarsal formula 4-5-5.

Abdomen strongly petiolate, shaped as in Fig. 1, 2, and 13, with segments II,

III, and IV as well as the anterior part of V strongly involved in the constriction.

Note in addition the raised part of the tergite on segment III which gives a

petiolate appearance of the dorsal aspect of tergite III. Abdominal segment I

fused to the metanotum. Abdominal segment II represented by the tergite alone.

Abdominal segments III, IV, V, and VI represented by a tergite, sternite, and 2

pairs of paratergites each. The inner paratergites arc approximately twice as

wide as the outer paratergites and have an extra band of scleroti/.ation on them.

Segment VII with tergite, sternite, and 1 pair of paratergites. Segment VIII rep-



FIG. 12-20: Rhopalopaster leleupi: 12, Elytron; 13, Abdominal segments II-V;

14, Abdominal segment IX; 15, Spermatheca; 16, Lateral lobe of male genitalia;

17, Median lobe of male genitalia; 18, Metathoracic leg; 19, Mcsothoracic leg; 20,

Prothoracic leg.
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resented by tergite and sternite alone. Segment IX shaped as in Fig. 14, tri-

lobed, with the anterior apodemes strongly developed in the male and a ninth

sternite also present in the male. Median lobe at male genitalia bulbous, sclero-

tized, shaped as in Fig. 17, presumed variable by species. Lateral lobe of male

genitalia shaped as in Fig. 16. Female spermatheca sclerotized, shape presumed
variable by species.

Type-species. Rhopalogaster leleupi a description of which fol-

lows.

Rhopalogaster leleupi, NEW SPECIES

(Fig. 1-20)

Since the genus is presently represented by 1 species, the charac-

ters given below as being specific are based upon experience with

other genera.

Color uniformly reddish brown throughout. The dorsal surface of head, pro-

notum, and elytra smooth and shiny. Head with numerous elongate but light

setae scattered evenly over the surface, but the setae are longer at the posterior

than at the middle or anterior parts. Pronotum and elytra also with an even

vestiture of long thin yellow setae. Pronotum with a median longitudinal cleft

proceeding from about 1/3 the way from the anterior border to about 1/3 the

length from the posterior border. This cleft empties into a large excavated area

which extends to the sides of the pronotum and ends in two distinct punctures.

This sculpture is easily visible in Fig. 2. Elytra without distinction, shaped as in

Fig. 12 which also shows the chaetotaxy. Abdominal sternite with an even

covering of fine yellow setae. Tergites with an even covering of fine yellow setae

which are much shorter than those on the sternites. These setae do not seem to

have any definite pattern to them but are just scattered over the tergites in an

approximately even pattern. Tergites III, IV, and V are deeply excavated near

the anterior border particularly tergite III; this proceeds to an evenly rounded

hump near the posterior borders. This hump is particularly well developed on

tergite III. Median and lateral lobes of the male genitalia shaped as in Fig. 16

and 17. Female spermatheca shaped as in Fig. 15.

Measurements. Pronotum length, 0.68-0.72; elytra length, 0.60-0.61; widest

vidth of head between eyes (near the posterior border of eye), 0.53-0.55. Num-
bt-i measured, 7.

Holotype. #14230, Congo Republic, Katanga, Kundelungu, 1750

m, herbaceous savanna, 20 March 1950, Coll. N. Leleup. In the col-

lection of the Musee Royal de 1' Afrique Centrale, Tervuren.
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Paratypcs. 6, same data as holotype, ( MRAC, DK).

Notes. The host ants were determined to be Aenictus weissi

Santschi by Kistner, but are presently being studied by W. Gottwald

of Utica College.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road< Baltimore, MD 21207.

1. General

A FLORA OF TROPICAL FLORIDA: A MANUAL OF THE SEED PLANTS
AND FERNS OF SOUTHERN PENINSULAR FLORIDA, by Robert W.

Long and Olga Lakela. Coral Gables: Univ. of Miami Press, 1971. xvii + 962

p. Cloth $24.50

Every entomologist who collects insects must have been frustrated by not

being able to identify the host plant of that interesting specimen. Usable field

guides and manuals for identifying plants are invaluable for the conscientious in-

sect collector, ecologist and of course, botanist. This manual fills that need for

Southern Florida. This book enables anyone with some knowledge of botany to

identify the wild or naturalized vascular plants of tropical Florida. It is illus-

trated with 125 full pages of detailed line drawings. The introduction includes

description of the geology of Southern Florida, its physiographic and floristic areas,

the origin and composition of the flora and the plant communities. Detailed diag-

nostic keys are given, followed by detailed descriptions of the plants treated. This

major work would be a valuable addition to the library of botanists, entomologists,

ecologists and other naturalists interested in learning more about the tropical

flora of Florida. Ed.

9. Ecology

FUNDAMENTALS OF ECOLOGY, 3rd ed., by Eugene P. Odum, Philadelphia:

W. B. Saunders Co., 1971. xiv + 574 p. Cloth, $11.75

Dr. Odum has revised, added and rewritten chapters of his widely used text

on ecology. The textbook is described into 3 "books". Book No. 1 involves the

"big picture" or macroscopic ecology as it relates to human affairs (man and en-

vironment). Book No. 2 is for the undergraduate college course in ecology. Book

No. 3 serves as a textbook for graduate courses as well as a comprehensive refer-

ence work on the principles, environments and ecological technology. This book

will be of interest to all persons interested in the environment and the interrela-

tionship of the various biological fields. Ed.

(Continued on p. 112)



BAETODES: NEW SPECIES AND NEW RECORDS FOR NORTH AMERICA

(EPHEMEROPTERA: BAETIDAE) 1

Richard W. Koss 2

Baetodes is an austral genus of mayflies primarily known from Central

and South America. Only once has the genus been reported occurring in the

United States, and this record was of a single nymph collected in Texas in

1936 (Edmunds, 1950). This paper describes two new species of Baetodes

discovered in the southwestern United States. One species was found only

in Oak Creek Canyon, Arizona, while the other is known from Arizona,

New Mexico, and Texas (the record mentioned above).

The following suggestions are made in this paper in an effort to standardize

terminology.

(1) Needham and Murphy (1924) noted the presence of "long brown

spines" along the dorsal crest of the femora of Baetodes nymphs (Figs. 9,

21, 22). Spines are multicellular outgrowths of the body wall, are not separ-

ated from the wall by a joint, and are immovable. Setae-and the "long brown

spines" of Needham and Murphy are movable structures connected to the

body via a joint or socket. Muller-Liebenau (1966) found parallel-sided and

club-shaped (parallelseitiger, kuelenformig) structures of the same type on

the femoral crests in Baetis subalpinus Bengtsson, and considered these

structures to be setae (Borsten). I consider the robust structures ("long brown

spines") along the dorsal crest of the femora in Baetodes nymphs (Figs. 9,21.

22) to be setae, and propose that they be called "clavate setae."

(2) The structures along the ventral edge of the tibiae and tarsi (Fig. 20),

and along the subapical and lateral margins of the labrum (Figs. 2, 14) are

also not spines (Mayo, 1968; Traver & Edmunds, 1968) since they are like-

wise situated in a socket and articulate. Those on the legs may correctly be

'This research was supported in part by grants-in-aid from the Penrose Fund, Ameri-

can Philosophical Society and from Sigma Xi. Accepted for publication: March 28, 1972

[3.0196].
2
Department of Geography and Environmental Engineering, The Johns Hopkins

University, Baltimore, MD 21218.
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called "spurs," those on the labrum should be called "spine-like setae."

(3) The median "spines" of the terga (Fig. 12) should be called "tubercles"

in order to be consistent with the terminology used by Allen & Edmunds

(1965, and other parts cited therein) in the Ephemerella revisions.

Baetodes is poorly known in the adult stage. Until now, only the adults

of B. spiniferum Traver (1943) have been described, and they are not posi-

tively known to be Baetodes since adult specimens have never been reared or

otherwise associated with nymphs from the same locality. Traver justifiably

determined the specimens to be Baetodes via a process of elimination and

because of a similarity of certain adult features to known nymphal features.

Reared adult Baetodes are now available, and it is important to note that the

generic definition based on those specimens is not entirely compatible with

the known features of B. spiniferum. The latter differs in ratios of leg seg-

ments and in degree of development of marginal intercalaries. Before the

genus can be accurately characterized in the adult stage, it will be necessary

to rear Baetodes in Central and South America.

Edmunds (1950) distinguished adult Baetodes (B. spiniferum) from

Pseudocloeon by the length of the male fore tibia, which in the former was

said to be more than twice the length of the femur, but less than twice the

length in Pseudocloeon. In one of the Baetodes species described below (male

imago unknown in other) the tibia:femur ratio is similar to that of Pseudo-

cloeon, thereby negating the usefulness of this character for generic distinc-

tions.

Wing morphology is useful in separating the two genera. Unlike Baetodes

(see below), the entire hind margin of the Pseudocloeon wing is continuously

curved, and the marginal intercalaries are well-developed and long from R2

to CuP (see Jensen, 1969, for wing illustration).

GENUS BAETODES NEEDHAM AND MURPHY

Male characteristics are drawn from B. edmundsi, whereas female features

are drawn from B. edmundsi and B. arizonensis.

Adult. -Marginal intercalaries in forewings (Figs. 1, 11) weak and short behind R 2 ,

absent in cubital area or at most very weakly developed in CuA interspace; each marginal

intercalary barely as long as space between members of a pair, and rarely as long as space
between the two bounding longitudinal veins. Stigmatic crossveins simple, slanting and

ca. 5 in number. In basal 1/3 to 1/2 of wing, hind margin subparallel to costal margin;
anal angle of wing strongly curved. Hind wings absent. Posterior margin of pronotum
deeply emarginate; at least in male imagoes, metascutellum smooth or nearly so, not

developed posteromedially as a prominent flattened hump. In leg 1 of male, tibia 1 1/2-

1 2/3 the length of the femur (tibia 2 times length of femur in B. spiniferum); tarsus

1/2-2/3 as long as tibia; size arrangement of tarsal segments, in decreasing order: 2,3,4,

5, 1. In legs II and III of male and all legs of female, tibia 1-1 1/3 the length of femur.
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tarsus 1/3-1/2 as long as tibia, and size arrangement of tarsal segments (Fig. 13), in de-

creasing order: 4, 1,2, 3. In both sexes, tarsal segment 1 of legs II and III almost com-

pletely fused to tibia (Fig. 13), its point of contact evident only as a ventral notch;

tarsal segment 1 in leg I not as completely fused to tibia in female, and not fused at all

in male.

B. arizonensis and B. edmundsi, NYMPHS

B. arizonensis and B. edmundsi are described below. In addition to known

generic characters (Edmunds, 1950; Mayo, 1968) nymphs of the two species

have the following features in common.

Submatures lighter in overall coloration than matures, which may be very blackish-

brown dorsally. Head brown, darker brown patches on frons, genae, and vertex. Apical

margin of labrum (Figs. 2, 14) fringed with a closely set row of pectinate setae. Dorsal

(anterior) surface of labrum with long, spine-like setae in a subapical, transverse row

which continues basad along lateral margins. This arrangement is similar to labral spine

Group I A (1) described by Traver and Edmunds (1968) for Dactylobaetis nymphs ex-

cept that if any, 3 setae rather than 1 are centrally removed from the laterals (fig. 14).

Intermediary spine-like setae ("intermediary spines" of Traver & Edmunds) also present

(Fig. 14), and these are ca. Vz the length of subapicals; intermediaries mostly in basal

region of labrum, occasionally near or in subapical row. Ventrally, each side of labrum

with a sublateral row of spine-like setae similar in size to subapicals.

General thoracic color brown with darker brown markings. Pronotum light brown,

anterior margin darkened by a broadly-based dark brown triangle; each submedian area

with 2 irregular, longitudinal dark brown stripes. Mesonotum with a dark brown T--

shaped mark covering anterior margin and anterior Vi-% of midline; an elongate tri-

angular brown streak and several circular brown spots on each side of midline. Postero-

lateral corners of metanotum with elongate, needlelike remnants of hind wingpads. Fur-

casternal pits brown.

Coxae brown. Anterior surface of femora brown with a white discal streak and

proximal spot which may be coalesced, and a dark brown streak paralleling the femoral

crest; posterior surface white. Coxae dorsolaterally expanded; crest of femora with a

compact row of fine hairs immediately adjacent to row of clavate setae (Figs. 9, 21, 22),

and a similar row of hairs along dorsal crests of coxae, tibiae and tarsi (Fig. 20);

clavate setae mostly situated along proximal half of femoral crest and an additional 1 or

2, usually 2, clavate setae subapically on femora; sockets of subapical pair of setae

adjacent or nearly so. Tarsi and distal 1/3-1/2 of tibiae with short, robust spurs along

ventral surface (Fig. 20). Each tibia with a continuous longitudinal and transverse

"break" or articulation on the anterior and ventral surfaces, respectively (Fig. 20), and

these areas are membraneous and allow limited flexing within the tibial segment. Such

"articulations" may serve as "shock absorbers" to aid the nymphs in with-standing the

fast currents to which they subject themselves by clinging to the top surfaces of rocks

in midstream.

Body, including hind margin of head, with a longitudinal, middorsal row of erect

hairs; most hairs about as long as an individual tergum (Figs. 8, 12). Hairs extend be-

tween the eyes along dorsal edge of head, are scattered over the median third of the

thorax, and are restricted to the midline on the abdomen. Cerci pale ventrally, brown

dorsally.
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Baetodes arizonensis Koss, NEW SPECIES

(Figures 1-10)

Male Subimago. -Length: body 5 mm; forewing 5 mm. Head dark brown, a sub-

median pale streak near the base of each lateral ocellus. Thorax brown ventrally, dark

brown dorsally. Coxae dark reddish-brown on anterior surface, pale to pale brown on

posterior surface; remainder of legs pale brown to brown, darker brown along margins;

anterior surface of femora usually with a central, longitudinal, reddish-brown streak.

Size arrangement of tarsal segments in decreasing order, leg I: 2, 3=5, 4, 1.

Terga 1-7 or 8 dark reddish-brown; tergum 9 brown to reddish-brown; tergum 10

brown. Sternum 1 pale, light reddish-brown stipling laterally. Sterna 2-9 pale postero-

mesally, anterior 1/4-1/3 of each segment dark reddish-brown, and in each anterolateral

corner a somewhat triangular reddish-brown patch which extends nearly the full length

of each segment; reddish-brown coloration dimishes in extent posteriorly and sometimes

faint at midline. Caudal filaments and forceps pale brown. Inner apical margin of forceps

segment 1 indistinct on specimens available, but blunt projection seems present.

Female imago. -Length: body 5 mm; forewing 6 mm (Fig. 1). Head brown, white

surrounding each lateral ocelli and extending to meson. Pronotum patchy brown and

pale. Mesonotum light brown to brown; scutum reddish-brown anteriorly and a longi-

tudinal reddish-brown streak on each side of midline extending from anterior margin to

middle of scutum. Metanotum brown as in mesonotum, but anterior half also with

reddish-brown staining; metascutellum with a low, pointed posteromedian hump.
Thoracic sterna brown laterally and anteriorly, pale elsewhere. Veins and crossveins

brown.

Legs pale, brown at joinings; anterior surface of femora with a central, longitudinal,

reddish-brown streak. In legs I and II, tibia ca. 1% the length of femur; tarsus ca. 1/3 as

long as tibia. In leg III, tibia 1-1V4 as long as femur; tarsus 1/3-1/2 as long as tibia.

Terga 1-9 reddish-brown, posterior margin of 9 occasionally pale; tergum 10 pale

brown with three dark spots-one at the base of each caudal filament and one antero-

mesally; disc and posterior margin of terga 2-6 variable, frequently pale over medial

1/5 of segments 2 and 3, and medial Vi of segments 4-6. Sternum as in male subimago.
Caudal filaments pale brown to reddish-brown.

Female Subimago. -Coloration as in female imago.

Nymph. -Length, mature nymph: body 4.5-5.5 mm; cerci 6-7 mm. Mouthparts as in

Figs. 2-7. Dorsally, labrum (Fig. 2) with 9-12 spine-like setae each side of midline, in

transverse portion of subapical row; of these, usually 3 setae close to midline, 2 isolated

centrally in each half of labrum, and remaining setae in a row extending to lateral

margin; otherwise, all setae in transverse part of row more or less equidistantly spread.

Sublateral margins of pronotum dark brown; posterior margin dark brown except

mesally. Posterior margin of pro- and mesonota lacking a median tubercle (Fig. 8).

Metanotum dark reddish-brown; a tubercle or at least a low median hump at posterior

margin. Thoracic pleurae reddish-brown, pale on ventral margins; sterna white, lightly

stipled with reddish-brown laterally. Dorsolateral expansions gradual and extending full

length of segment on all coxae; coxal gills absent. Femoral disc usually with a light

reddish-brown longitudinal streak; femoral crests usually with 3-7 clavate setae, only

occasionally with 8 or more (14 have been observed on one femur); subapex of femora

with an additional 1 or 2 clavate setae, usually 2 (Fig. 9). Tibiae and tarsi dark brown,

lighter brown to white on posterior surfaces. Claws with 9-12 denticles (Fig. 10).

Terga 1-8 dark reddish-brown, frequently with small, variously shaped, medial and
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9
10

Figures 1-10, Baetodes arizonensis, new species. Fig. 1, right forewing, female imago;

Figures 2-10, nymphal structures. Fig. 2, apical margin of labrum; Fig. 3, left mandible;

Fig. 4, right mandible; Fig. 5, left maxilla; Fig. 6, right maxilla; Fig. 7, labium; Fig. 8,

lateral view of nymph; Fig. 9, femur, leg III (s0=subapical clavate setae); Fig. 10, claw.
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submedial pale markings; tergum 9 variable, basal half or more dark reddish-brown;

tergum 10 and remainder of 9 brown with some pale markings mesally. Terga 1-6 each

with a low, blunt posteriorly-directed median tubercle; terga 7-9 with a very low median

hump. Sterna 2-10 pale to yellow; anterior margin of sterna 2-9 reddish-brown, in each

anterolateral corner a large reddish-brown triangle which extends the full length of most

segments; reddish-brown coloration diminishes in extent posteriorly, and sometimes

faint or lacking at midline.

Types. Holotype: male subimago, reared from nymph, Oak Creek, Banjo Bill Camp-

grounds, Oak Creek Canyon, so. of Flagstaff, Coconino Co., ARIZONA, collected 6/V/

1969, emerged ll/V/1969, R. W. Koss and A. V. Provonsha, in collection of University

of Utah (UU), Salt Lake City. Allotype: female imago, reared from nymph, same data

and deposition as holotype. Paratopotypes: 3 male subimagoes, 4 female imagoes, 3 fe-

male subimagoes, all reared from nymphs, same data as holotype; 103 nymphs, 9/1V/

1968, R. W. Koss and R. W. Baumann, other data as holotype; 56 nymphs, 5-6/V/1969,

other data as holotype. Of these, 1 male subimago, 2 female imagoes, 2 female sub-

imagoes, and 51 nymphs, UU collection; 2 male subimagoes, 2 female imagoes, 1 female

subimago and 27 nymphs, R. W. Koss collection; and 9 nymphs in each of the following

collections: British Museum (Natural History), London; California Academy of Sciences,

San Francisco; California State College, Los Angeles; Florida A & M University, Talla-

hassee; Institute Royal des Sciences Naturelles, Brussels; V. K. Mayo, Tucson, Arizona;

I. Muller-Liebenau, Max-Planck-Institut fur Limnologie, Pldn, Germany; Purdue Univer-

sity, Lafayette, Indiana; and United States National Museum, Washington.

Paratypes: 7 nymphs, Oak Creek, Encinoso Campground, Oak Creek Canyon, 4 mi.

no. of Sedona, Coconino Co., ARIZONA, 8/IV/1970, G. F. & C. H. Edmunds, Jr., UU
collection.

Baetodes edmundsi, Koss, NEW SPECIES 3

(Figures 1 1-23)

Baetodes^. Edmunds, 1950. Ent. News, 61:204.

Male imago. -Length: body 5 mm; forewings 5 mm (Fig. 11). Head brown, black at

base of ocelli; antennae light brown. Dorsal surface of turbinate eyes ellipsoidal and

orange; basal half of sides orange, apical half pale; eyes contiguous basally, divergent

dorsally. Entire thorax brown except for membraneous areas; veins C to MP] of wing

light brown; crossveins and other longitudinal veins hyaline. Leg I brown; legs II and III

pale, brown along edges and at femur-tibia joinings. In leg I, tibia 1 1/2-1 2/3 as long as

femur; tarsus 1/2-2/3 as long as tibia. In legs II and III tibia 1 1/4-1 1/3 as long as femur,

tarsi ca. 1/3 as long as tibia.

Basal yi-% of terga 1-9 chocolate or reddish-brown, apical %-'/2 of each tergum pale;

tergum 10 pale brown. Sternum 1 light brown, sterna 2-8 pale, anterior V* of each seg-

ment faintly pale brown or reddish-brown; sternum 9 light brown, pale posteromedially.

Remnants of nymphal abdominal tubercles evident as faint posteromedian humps on

some of terga 2-7. Caudal filaments and basal '/2 of forceps pale brown; apical half of

forceps white. Forceps 3 segmented; basal segment with a blunt projection on inner

apical margin; apical segment 3 to 4 times as long as its basal width; styliger plate with a

3 With pleasure I name this species after Dr. George F. Edmunds, Jr. who contributed

substantially to my overall education as scientist and entomologist.
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blunt projection between forceps base, but this may only be distorted tissue, since

it is evident on holotype, but not on subimago paratypes.

Male subimago. -Coloration similar to male imago except as follows: mesosternum

pale medially except at anterior margin; metasternum pale medially; abdominal sterna

2-6 pale to light grayish-brown; sterna 2-7 with a thin dark brown line at anterior margin;

and sterna 7, 8, and basal half of 9 grayish-brown.

Female imago. -Length: body 4.5 mm; wing 5 mm. Coloration and morphology as in

male imago except as follows: disc of pro- and mesosternum white; metascutellum with

a small, blunt posteromedian hump; all legs similar to legs II and III of male; and rem-

11

Figures 11-12, Baetodes edmundsi, new species. Fig. 11, right forewing, male imago;

Fig. 12, outline of nymphal thorax and abdomen, lateral view.

nants of nymphal abdominal tubercles more distinct than in male imago, evident on

terga 2-8 as small median humps or very small tubercles.

Female subimago. -Coloration as in female imago, except abdominal sterna similar

to those of male subimago.

Nymph. -Length, mature nymph: body 4-5 mm; cerci 4-5 mm. Mouthparts as in

Figs. 14-19. Dorsally, labrum (Fig. 14) with 5-8 spinelike setae each side of midline in

transverse portion of subapical row; 3 of these setae close to midline, noticeably spaced

from laterals. Posterior and sublateral margins of pronotum pale. Posterior margins of

pro- and mesonota with a low, rounded, bifid tubercle on midline (Fig. 12). Metanotum

brown, posterior margin with a blunt, erect, median tubercle. Thoracic pleurae brown,

posterior margins dark reddish-brown on submature nymphs. Thoracic sterna of sub-

matures white; variously colored on matures, usually white except for brown furcaster-

nal pits, but prosternum plus anterior and lateral areas of mesosternum frequently

brown. Dorsolateral expansions gradual and extending full length of segment on coxae

I and II, abrupt and limited to distal half of segment on coxa III. Coxae with a single,

distal, finger-like gill attached to membrane on mesal surface. Femora usually with 7-19

clavate setae on the crest (Figs. 21, 22), occasionally fewer, and almost always an addi-

tional pair subapically. Anterior surface of tibiae and tarsi brown, posterior surface

white. (Taws with 6-9 denticles (Fig. 23).

Terga 1-8 chocolate-brown or slightly dark reddish-brown; lateral and posterior mar-

gins, including median tubercles, and tergum 10 pale brown to brown; tergum 9 variable,

either with some chocolate-brown coloration basally and brown distally, or else entirely

similar to tergum 8 or 10. Terga 1-9 each with a single median blunt tubercle (Fig. 12);
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Figures 13-23, Baetodes ednmndsi, new species. Fig. 13, tarsus and apex of tibia in

leg III of male imago (T^tarsal segment 1); Figs. 14-23, nymphal structures. Fig. 14,

labrum (I=intermediary spine-like setae); Fig. 15, distal end of right mandible; Fig. 16,

right mandible; Fig. 17, left mandible; Fig. 18, left maxilla; Fig. 19, labium; Fig. 20,

apical 2/3rd of tibia, leg II; Fig. 21, clavate setae on crest of femur; Fig. 22, femur, leg

III; Fig. 23, claw.
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tubercles subequal and erect on segments 1 to 4 or 5, but decreasing in height and be-

coming more posteriorly directed from segments 5 or 6 to 9. Sternum 1 pale; sterna 2-6

of mature nymph very pale brown medially, white laterally (white areas covered by

gills); short, submedian, slightly arcuate, brown streaks near anterior margins on sterna

2-9, and a continuous thin brown line along anterior and lateral margins of 2-6. Brown

more profuse on sterna 7-10, leaving only the discal and posterior areas pale. Sterna of

submature nymph white, segments 7-10 occasionally with faint brown coloration along

pleural fold.

Types. -Holotype: male imago, reared from nymph, Verde River, no. of Clarksdale,

off state hwy. 89a, Yavapai Co., ARIZONA, collected 6/V/1969, emerged ll/V/1969,

R. W. Koss and A. V. Provonsha, in collection of University of Utah (UU), Salt Lake

City. Allotype: female imago, reared from nymph, same data and deposition as holo-

type. Paratopotypes: 1 male imago with genitalia lost, 4 male subimagoes, 2 female

imagoes, 4 female subimagoes, all reared from nymphs, same data as holotype; 36

nymphs, 9/IV/1968, R. W. Koss and R. W. Baumann, other data as holotype; 58

nymphs, 6/V/1969, other data as holotype. Of these, 3 male and 3 female subimagoes,

29 nymphs, UU collection; 1 male imago, 1 male subimago, 2 female imagoes, 1 female

subimago, 29 nymphs, R. W. Koss (RWK) collection; and 4 nymphs in each of the

following collections: British Museum (Natural History), London; California Academy of

Sciences, San Francisco; California State College, Los Angeles; Florida A & M Univer-

sity, Tallahassee; Institute Royal des Sciences Naturelles, Brussels; V. K. Mayo, Tucson,

Arizona; I. Muller-Liebenau, Max-Planck-Institut fur Limnologie, Plon, Germany; Purdue

University, Lafayette, Indiana; and United States National Museum, Washington.

Paratypes: 19 nymphs, Clear Creek, 9 mi e. of Camp Verde, T12 1/2N, R6E, Yavapai

Co., ARIZONA, 6/V/1969, R. W. Koss and A. V. Provonsha, 10 specimens, UU collec-

tion, 9 specimens RWK collection; 1 nymph, E. Fork of Gila River at state hwy. 527,

40 mi. no. of Silver City, Grant Co., NEW MEXICO, 29/VIII/1969, R. W. & D. T. Koss,

RWK collection; 1 nymph, Garner State Park, Rio Frio, TEXAS, 6/III/1936, J. G.

Needham, in J. R. Traver collection.

Diagnosis. -The two species differ from each other in the nymphal stage by the

characters given in the respective species descriptions, the features in common being

presented in a preceding joint description. B. arizonensis is darker in overall coloration

than in B. edmundsi, and the following keys will distinguish nymphs and adults of both

species.

Key to North American species of Baetodes

Adults

Sterna 2-8 pale, anterior V4 of each segment faintly pale brown or reddish-brown; femoral

disc pale; remnants of nymphal abdominal tubercles evident as faint posteromedian

humps on several of terga 2-8 B. edmundsi, n. sp.

Sterna 2-8 dark reddish-brown in anterior 1/4-1/3 of each segment, and a nearly full

length, somewhat triangular, reddish-brown patch based in each anterolateral corner;

femoral disc usually with a longitudinal reddish-brown streak; terga lacking remnants

of nymphal abdominal tubercles. B. arizonensis, n. ;,p.
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Nymphs

Middorsal tubercles present on terga 1-9, subequal and erect on segments 1 to 4 or 5

(Fig. 12); a single finger-like gill present ventromesally on each coxa; femoral crests

with 7-19 clavate setae, not including subapicals (Fig. 22); claws with 6-9 denticles

(Fig. 23); dorsolateral expansion on coxa III abrupt and limited to distal half of

segment B. edmundsi, n. sp.

Middorsal tubercles present on terga 1-6, all tubercles low and posteriorly directed (Fig.

8); coxal gills absent; femoral crests with 3-7 clavate setae (Fig. 9); claws with 9-12

denticles (Fig. 10); dorsolateral expansions gradual and extending full length of seg-

ment on all coxae. B. arizonensis, n. sp.
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2.0196 Baetodes: new species and new records for North America.

Abstract.- Adults and nymphs of Baetodes arizonensis Koss, n. sp., and B. edmundsi

Koss, n. sp. are described. Reared imagoes of the two species permit the first delineation

of adult generic features based on a positive association of adults with nymphs. Except
for a single specimen recorded from Texas, the genus has not been previously reported as

occurring in the United States. B. arizonensis is known from central Arizona whereas B.

edmundsi is known from Arizona, New Mexico, and Texas. -Richard W. Koss, Depart-

ment of Geography and Environmental Engineering. The Johns Hopkins University.

Baltimore. AID 2121S.

Descriptors: Ephemeroptera; Baetidae; Baetodes, new species, Arizona, New Mexico,

Texas; terminology.



REVIVAL OF A COLONY OF EREBIA DISCOIDALIS
FROM MOUSE ATTACK AT THE PAS, MANITOBA

(LEPIDOPTERA, SATYRIDAE) 1

Walter V. Krivda 2

I have watched and sampled a colony of Erebia discoidalis Kirby
at The Pas since 1950. It has done some interesting things in that in-

terval. The colony is 10 minutes walk from the house and along the

Saskatchewan River and about a half mile west of the Roman Catholic

cemetery. ( For further description of the botanical habit of this colony

see the writer's paper in Bull. Assoc. of Minnesota Entomologists, Vol.

2, pgs. 47 to 49, 1967-6S).

The colony was very strong in '48, '49, and 1950. In 1952 it posi-

tively blew up in a population explosion with hundreds upon hundreds

of individuals flitting a foot above the ground in the brilliant sunny

days of mid-May. Various cripples appeared with non-symmetric

wings, dwarfs, and even a single specimen with a concave primary

wing. Many specimens are in the winter's collection at The Pas.

It was still at a high in 1953 but dropped considerably in numbers

in 1954. Still two dozen specimens could be seen on the wing at a

time in its habitat.

The colony remained at a constant medium level for the next 12

or 13 years. 1967 brought a phenomenal change to my discoidalis

colony; only two specimens were seen on the wing throughout the

whole spring. Where 15 years previously there were hundreds of this

single brooded species on the wing, now almost none 1 were to be seen.

Tin's sudden change was likely caused mainly by the sudden abun-

dance of a large native mouse (Microtus pensylvanicus drummondi).
This occurred in pest proportions in a limited area. It thoroughly

'Accepted for publication: November 30, 1971 [3.0155].

-Keewatin Community College, The Pas, Manitoba, Canada.
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riddled the old brown grass in which the pupae of discoidalis over-

winter. The tunnels of the mice and their droppings seemed to be

everywhere. There were reports of vegetables being spoiled at Rahl's

Island five miles away and also in the Carrot River Valley to the

west of The Pas.

E. discoidalis continued to be rare in May 1968 and also in 1969.

More individuals were seen on the wing in 1970. May 1971 produced
somewhat more. The population now appears on the road to recovery.

It thus took a full five years for recovery from the mouse attack on

this colony.

There seems to be little in the literature on Butterflies and mice

predations. This note is intended to remedy this situation somewhat.

Descriptors: Lepidoptera; Satyridae; Erebia discoidalis in Manitoba.



SOME NAME CHANGES IN SPIDERS 1

B. J. Kaston2

Centromerus emertoni NOMEN NOVUM

Microneta serrata Emerton 1909 Trans. Connecticut Acad. Sci., 14:

198, pi. iv, f. 15-15b. $

Centromerus serrata Kaston 1948 Connecticut Geol. Nat. Hist. Surv.

Bull., 70:137 [not C. serrata O. P.-Cambridge 1875]

In my 1948 work I had inadvertently overlooked Pickard-Cam-

bridge's name for the European species. In 1928 Crosby and Bishop

recorded the American species from two localities in New York State.

It is otherwise known only from the type male from Massachusetts.

The female has not been described.

Sassacus papenhoei Peckham

S. p. Peckham 1895 Oc. Pap. Nat. Hist. Soc. Wisconsin 2:177, pi. 16,

f. 11 9

Pseudicius lecontei Barrows 1940 Ohio J. Sci., 40:138, f. 12-12c. $

Some years ago through the courtesy of Dr. J. N. Knull at the Ohio

State University, I had the opportunity to examine Barrows' type speci-

men from Tennessee.

Eris floridanus (Banks) NEW COMBINATION

Dendryphantes f. Banks 1904 Proc. Philadelphia Acad. Nat. Sci.,

56:138 9 $

Metaphidippus f. Bonnet 1957 Bibliog. Ar., 2:2813

'Accepted for publication: November 26, 1971 [3.0154].

'-Department of Zoology, San Diego State College, San Diego, Calif. 92115.

Ent. News, 83: 105-106, 1972
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Eris flavus (Peckham) NEW COMBINATION

Dendryphantes f. Peckham 1888 Trans Wisconsin Acad. Sci., 7:39,

f. 27-27a. 9

Metaphidippus f. Bonnet 1957 Bibliog. Ar., 2:2813

Eris marginatus (Walckenaer)

Attus m. Walckenaer 1837 Hist. Nat. Ins. Apt., 1:466 <j

Dendrypfiantes louisianus Chamberlin 1924 Proc. United States Nat.

Mus., 63:34, pi. 7, f. 51. 9 NEW SYNONYMY.
The conclusions reached concerning the above three species of

Eris are based upon the study of the type specimens of Dendryphantes

flavus, D. floridanus, and D. louisianus at the Harvard University Mu-
seum of Comparative Zoology.

Descriptors: Arachnida; new synonymy; nomen novum; new combination.



OBSERVATIONS ON PREDATORS OF SERICOTHRIPS
VARIABILIS BEACH (THYSANOPTERA) 1

Alan G. Robinson, Lewis J. Stannard, Jr., and Edward J. Armbrust2

During the summer of 1971, as part of a research program by the

Illinois Soybean Entomology Team on insects and other arthropods

associated with soybeans, investigations were made on host-prey re-

lationships of some of the organisms involved. Of these, the principal

thrips, Sericothrips variabUis (Beach), a common feeder on soybean

leaves, attracted a number of predators Acarina, Hemiptera, Dip-

tera, Neuroptera, and Thvsanoptera, of which Aeolothrips fasciatus

(Linneaus) ( Aeolothripidac: Thvsanoptera) and Orius insidiosus

(Say) ( Anthocoridae: Hemiptera) were most often encountered. The

development or reactions of these two main predators to the thrips are

briefly noted herein.

OBSERVATION CHAMBERS

The host thrips and predators were collected from local soybean

fields in Champaign County, Illinois, and transferred to glass tubes

with a strip of soybean leaf as the substrate. These rearing chambers

were modified from those described by Pelikan (1951) and consisted

of 10.8 X 2 cm glass tubes, closed by a moist cotton plug which held

the base of a strip of soybean leaf cut to 7.6 X 1 cm and centered in

the tube. The tubes were laid flat to allow the thrips and predators

to orient naturally to the lower surface of the leaf. The leaf strips

usually remained fresh for one week after which they were renewed.

'Accepted for publication: November 10, 1971 [3.0150].

-Illinois Natural History Survey, and Illinois Agriculture Experiment Station,

Urbana, IL 61801.
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Care was given to prevent excessive moisture in the tubes to avoid

entrapment of the thrips and impairment to observations of them.

Aeolothrips fasciatus (Linneaus)

This introduced European predator is frequently collected in leg-

ume fields in the northern half of Illinois. As has been reported by
Derveneva (1967) for its congener, Aeolothrips intermedius Bagnall,

larvae of A. fasciatus, most probably, can temporarily sustain life by

feeding on plant juices but feeding on other insects is necessary for

further development and spinning the pupal cocoon. Actual feeding

on other thrips was never observed directly, but the two larvae of A.

fasciatus reared to the adult stage were presumed to be responsible

for the gradual disappearance of the host thrips larvae during con-

finement in the rearing tubes.

On July 15, the first cocoon of A. fasciatus was observed in a rear-

ing chamber in which one larva II of A. fasciatus had been previously

placed with larvae of S. variabilis. The cocoon, Fig. 1, was attached

to the main vein of the upper surface of the soybean leaf. It was

FIG. 1. Completed cocoon of Aeolothrips fasciatus (Linneaus) on soybean
leaf. FIG. 2. First layer of cocoon of Aeolothrips fasciatus ( Linneaus ) showing

tip of abdomen of larva raised in spinning silk from anus. Photographs by Wilmer

Zehr, Illinois Natural History Survey, Urbana.
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slightly over 1.5 mm in length, white in color with the yellow larva

faintly showing through. Movement within the cocoon was noted

the following day, July 16, possibly in response to the slight distur-

bance made during inspection of the tube. By July 23, the then-

formed pupa showed a black color beneath the white silk. An adult

female of A. fasciatus emerged over the weekend of July 24-25, and

was found dead, July 26, nearby a few remaining, living larvae of S.

variabilis.

Another larva II of A. fasciatus was observed to spin a cocoon on

July 22-23. It also selected a site on the upper side of the soybean

leaf alongside the main vein. During the spinning process the larva

was very active moving both the anal and head ends. Apparently
the silk was emitted from the anus as the terminal abdominal seg-

ments moved from one guy thread to the next, and the abdomen was

often arched over the body in the process, Fig. 2. From time to time

the larva seemed to comb or arrange the silk by the fore legs. When
disturbed the larva reversed its position within the forming cocoon.

In constructing the cocoon, an outer layer was laid down with many
threads being attached to the leaf. An inner layer was subsequently

spun, obscuring the further activities of the larva. During the two

days of cocoon building, the larva rested frequently. An adult female

of A. fasciatus emerged on the weekend of July 31-August 1, and died

the following day after possibly having eaten the remaining larvae of

S. variabilis.

Kurdjumov (1913) was the first to report on the cocoon of A.

fasciatus, in Russia, and Bailey (1940) discovered the cocoon of A.

fasciatus on curled leaves of alfalfa in a laboratory in California. Ap-

parently in Russia, A. fasciatus has two generations. If, as we ob-

served, pupation and emergence take place regularly in July, there is

ample time for two generations to occur in Illinois also.

Orius insidiosus (Say)

This anthocorid bug has been found commonly on soybean leaves,

principally as nymphs and around flowers in other legumes as adults.

In the fall of the year in central Illinois adults sometimes become so

abundant in gardens as to become a serious nuisance biting people or

congregating on late-bearing raspberries.

On July 7, in one observation chamber an adult anthocorid was
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introduced to larvae of S. variabilis, whereupon the bug immediately

ran over to a larva, inserted its mouth parts or beak against the central

portion of the dorsum of the thrips, holding it thus securely. The bug
walked and even flew with the thrips impaled on the bug's beak. In

the process of feeding on the thrips, the anthocorid used the fore legs

only to adjust the non-struggling thrips for additional punctures. Sec-

ondarily the bug inserted the mouth parts in the dorsum of the ab-

domen and later in the head. Finally the anthocorid turned over the

larva by means of the fore legs, as one might handle an ear of corn,

and inserted the beak in several areas of the venter of the thrips, there-

after abandoning the dead, crumpled, now colorless thrips larva.

In a repeated observation, using an adult anthocorid and an adult

female of Frankliniella tritici (Fitch), the bug showed similar be-

havior of initially penetrating with the mouth parts the junction of the

thorax and abdomen and carrying the thrips entirely by the beak.

Changes of position were always made with the fore legs and reinsert-

ing the mouth parts, eventually to the head and abdomen before

abandoning the dead empty body of the thrips.

Nymphal anthocorids are usually found throughout the summer
season with thrips on soybeans and may account for the reduced

number of thrips larvae on the upper leaves of soybeans where these

bugs seem most numerous.

Melis
(
1935

)
recorded nymphs of an anthocorid, Ectemnus re-

duvinus, feeding on adult thrips in Italy. Miller (1956) mentions

that the anthocorid Montandoniola moraguesi Puton is predacious on

the fig thrips (Gynaikothrips ficorum Marchal) presumably in tropi-

cal regions. According to Froeschner (1949) Orius insidiosus feeds

on aphids, caterpillars, and other soft-bodied insects. Thrips have not

been previously listed as hosts of O. insidiosus to our knowledge.
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2.0150 Observations on predators of Sericothrips variablilis Beach.

ABSTRACT: Larva II of Aeolothrips fasciatus, which apparently feeds on Seri-

cothrips variabilis in soybean fields, spins a double layered cocoon (illustrated by

photographs) for pupation. Onus insidiosus, an anthocorid bug, also feeds on S.

variabilis. Allen G. Robinson, Lewis J. Stannard, Jr., and Edward J. Armbrust,

Illinois Natural History Survey, Urbana IL 61801.

Descriptors: Thysanoptera; Thripidae; Sericothrips variabilis, prey of Aeolo-

thripidae; Aeolothrips fasciatus, larva II, and cocoon; prey of Hemiptera; Antho-

coridae; Orius insidiosus, prey on thrips.
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(Entomologist's Library, continued from p. 92)

9. Ecology

CHEMICAL ECOLOGY, by E. Sondheimer and J. B. Simeone (eds.). New
York: Academic Press, Inc. 1971. xv + 326p. Cloth. $16.50

This book resulted from a series of lectures presented at Syracuse University.

Each chapter was contributed by one of the speakers. In eleven chapters the

scope of chemical ecology ( the application of Chemistry and bio chemistry to eco-

logical problems ) is delineated. Subjects covered include the chemical ecology

of cells in the soil; chemical ecology among lower plants; biochemical ecology of

higher plants; plants and the chemical environment; chemical interactions be-

tween plants and insects; hormonal interactions between plants and insects; chem-

ical communications within animal species; chemical defense against predation in

arthropods; chemical ecology of pests; the chemistry of non hormonal interactions;

and the chemical aspects of hormonal interactions. This book should be of inter-

est to upper undergraduates and graduate students interested in the interactions

between organisms and their interplay with the environment. Ed.

13. Pest Management
BIOLOGICAL CONTROL by C. B. Huffaker. New York: Plenum Publishing

Corporation. 1971. xix + 511 p. Cloth $19.50.

The need for greater use of non-chemical methods of pest control has been a

recurrent theme. This book is a collection of papers presented as a symposium.
The emphasis is on documented cases of biological control and the use of bio-

logical control in developing integrated control programs around the world. The

book is divided into 4 sections. Section 1, covers the theory ecological bases and

assessment of biological control. Section II, deals with outstanding recent ex-

amples of classical biological control. Section III discusses the unheralded nat-

urally occurring biological control, and Section IV concludes with biological con-

trol as a key element in the systems approach to pest control. Ed.

MICROBIAL CONTROL OF INSECTS AND MITES, by H. D. Burges and N.

W. Hussey. New York: Academic Press, Inc. 1971. xxii + 861 p. Cloth

approx. $28.75.

This book assesses the current knowledge, achievement and future prospects

for the use of microbial organisms for the control of insects and mites. Attention

is concentrated on the practical aspects of insect pathology. The authors have

brought together the expertise of many disciplines eliciting the help of 41 prac-

ticing specialists. Chapters on the use of bacteria, virus, fungi, protozoans, rickett-

size and nematodes for microbial control of insects provide a detailed amount of

reference material. Other chapters are on the microbial control of specific groups
of insects, production of microbial pesticides, plus some valuable appendixes. The
book is written to cater to a wide audience, ranging from those concerned with

practical insect control and general entomology to insect pathologists with detailed

interests requiring a reference source. This is an outstanding publication on an

important phase of pest control. Ed.
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A NEW SPECIES OF AGRILUS FROM HACKBERRY (CELT1S
OCCIDENTALS LINNAEUS)

(COLEOPTERA: BUPRESTIDAE) 1

Josef N. Knull-

Agrilus paracelti NEW SPECIES

MALE. Form small, elongate, elytra slightly flattened, shining; head metallic

green becoming dark cupreous on occiput; pronotum same color as vertex; elytra

dark cupreous; beneath darker, more shining than above.

Head with front flat, without median depression; surface densely, finely

granulose, becoming rugose on occiput, densely clothed with semierect, white

pubescence; antennae extending beyond middle of pronotum, serrate from the

fifth segment, outer segments about as long as wide.

Pronotum wider than long, about equal at base and apex; sides obliquely

rounded in front, slightly sinuate near base; when viewed from the side, marginal

and submarginal carinae are separated in front and joined just behind middle;

anterior margin strongly sinuate, median lobe prominently rounded; basal margin

emarginate at middle of each elytron, median lobe emarginate in front of scu-

tellum; disk convex, with a broad shallow depression in front of scutellum and a

less marked one in front of it, a lateral depression each side along margin; pre

humeral carinae sharp; surface lightly transversely rugose, finely punctate between

rugae, white pubescence sparse in lateral depressions and at base. Scutellum

transversely carinate, surface granulose.

Elytra at base wider than base of pronotum; sides subparallel in front, con-

stricted in front of middle, broadly expanded behind middle, then obliquely

narrowed to broadly rounded serrulate apices; disk slightly flattened, sutural mar-

gins elevated behind middle, broad deep basal depressions present, a slight

median depression on basal half of each elytron; surface imbricate-punctate, uni-

formly clothed with short recumbent white hairs which are longer in basal de-

pressions and down middle of each elytron.

Abdomen beneath sparsely, finely punctate, a recumbent white hair arising

from each puncture, first segment flattened at middle. Prosternum densely

aAccepted for publication: November 9, 1971 [3.0149].
2Department of Entomology, Ohio State University, Columbus, OH 43210.
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clothed with long erect pubescence which extends in a line to first segment of

abdomen; prosternal lobe declivous, subtruncate in front. Tibiae slender, an-

terior and middle pairs armed with a tooth on inner margin at apex. Tarsal

claws similar on all legs, cleft, inner tooth broad and much shorter than outer one.

FEMALE. Differs from the male in the cupreous front, lack of median line of

long pubescence on ventral surface, and lack of a tooth at apex of anterior and

middle tibiae.

Length 4.5 mm.; width 1.1 mm.

Type male, allotype and 23 paratypes taken from the foliage of

hackberry (Celtis occidentalis Linnaeus) in John Bryan State Park,

Greene Co., Ohio, June 15, 1971; also in same locality 27 paratypes
taken June 21, 1971, all collected by D. J. and J. N. Knull.

Other paratypes include Ohio: Greene Co., June 10, 1964 (3); Warren Co.,

June 4, 1952 (2), all taken by D. J. and J. N. Knull. Pennsylvania: Hummels-

town, June 3, 1917 (3) and June 2, 1920 (1), reared from dead branches of

hackberry by J. N. Knull. South Dakota: Eureka, June 24 ( 1 ) and Highmore,

June 23, 1952, (4) collected by H. C. Severin. Texas: Corpus Christi Lake,

March 17, 1952 (1); Burnett Co., April 5, 1953 (4); Gillespie Co., April 5, 1953

(19); Uvalde Co., May 11, 1946 (19); Hidalgo Co., June 1, 1964 (1); Val

Verde Co., May 6, 1941 ( 13), all collected by D. J. and J. N. Knull.

Specimens not included in the type series have been seen from New Jersey

and Staten Island, New York.

This species is close to Agrilus pubescens Fisher (1928), and in

fact some of his paratypes from Texas which I examined are actually

this species.

Agrilus pubescens was described from four specimens reared by
M. Chrisman from catclaw (Acacia greggii Gray) collected at Tanke

Verde, Arizona. The front of the head of the type is coppery, whereas

in paracelti the front is metallic green. The marginal and submarginal

carinae of pronotum are separated for nearly the entire length, whereas

in paracelti they are joined slightly back of middle. The pronotum of

pubescens is more arcuately rounded on the sides with a shallow

median depression extending from near anterior margin to base. The

elytral apices are more acutely rounded in pubescens.

This species is confused in collections with Agrilus celti Knull

( 1929 )
and can be separated by the male genitalia as figured by Knull

( 1945 )
and also by lack of pubescence on elytra. The male genitalia

are similar to those of Agrilus cludrastis Knull (1945). The latter

lacks long pubescence on prosternum and median ventral surface.
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There is some variation in size and color. Some females are cu-

preous. The line of pubescence on each elytron varies in density;

those from Texas are more pubescent.

The deeply emarginate prosternal lobe of Agrilus olentangyi Cham-

plain and Knull (1925) which also breeds in hackberry will separate

the two species.

Type, allotype and paratypes in collection of author. Paratypes

in collection of Ohio State University Collection of Insects and Spiders,

California Academy of Sciences, U.S. National Museum and G. H.

Nelson.

I wish to thank George B. Vogt and Hugh B. Leech for loan of

paratypes, and C. A. Triplehorn for loan of material and suggestions.

1

Male genitalia of Agrilus paracelti new species: length 1.1 mm. 1. Dorsal

surface; 2. Ventral surface.
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2.0149 A new species of Agrilus from Hackberry (Celtis occidentalis Linnaeus)

(Coleptera: Buprestidae).

ABSTRACT. A new species which breeds in hackberry, Agrilus paracelti, is de-

scribed. Distribution includes New Jersey, New York, Ohio, Pennsylvania, South

Dakota and Texas. /. N. Knull, Department of Entomology, Ohio State Univer-

sity, Columbus, OH 43210.

Descriptors: Coleoptera; Buprestidae, Agrilus, new species, United States;

Hackberry, host of Agrilus, new species; Celtis occidentalis, host of Agrilus, new

species.



ON TESSAROPS MARITIMA, A NOMEN OBLITUM IN SPIDERS 1

B. J. Kaston2

In 1959 Bonnet correctly indicated that Tessarops maritima Rafi-

nesque ( 1821 )
had been overlooked by American workers, the name

not appearing in the catalogs of Banks, or Petrunkevitch, nor in the

works of Comstock or myself. I may add that the name does not ap-

pear in Marx's catalog, nor in the publications of any American arane-

ologist, nor in the recent "Katalog" of Roewer. Possibly the reason for

these omissions lies in a remark made by Thorell to the effect that the

species is so poorly described that one cannot be certain it is even a

spider! Moreover, as the generic name indicates, this creature has

only four eyes, making it difficult to place in any known family. Al-

though Rafinesque set up a new genus he did not attempt to place it

in any family. True, the description was meager, but it is obviously

not in the Tetrablemmidae, and Bonnet had cited it as belonging in

the "Drassidae?" [sic!]

Rafinesque supplied the body length, color, and some notes on the

biology. These latter include the fact that it does not build a snare,

runs among stones and over the sand, may feed upon crustaceans,

and is common along the Connecticut and Long Island coasts. All of

which very well fits our common and well known lycosid, Arctosa lit-

toralis (Hentz). (See Kaston, 1948). After careful consideration I

have concluded that the particular female specimen Rafinesque se-

lected for his detailed description (no type specimen is known) hap-

pened to be afflicted with an ocular anomaly. We know that ocular

anomalies are the most common reported in spiders (Kaston, 1962).

However, at the time of Thorell's work
(
1869

) only three such anoma-

lies had been previously reported, and these only in the form of brief

'Accepted for publication: November 26, 1971 [3.0153].
2Department of Zoology, San Diego State College, San Diego, CA 92115.
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incidental remarks by Blackwall (1861), so undoubtedly easily missed

by Thorell. Two of the three cases were among lycosids, and in re-

cent years many more have been reported including those where

only four eyes were present, as in Tessarops.

There is hardly any doubt that, despite its priority, all workers

would agree that in the interests of nomenclatorial stability the well

known name of long standing should be retained, and the nomen

oblitum be suppressed under Article 23 (b) of the International Code

of Zoological Nomenclature.
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THE FIRST RECORD OF THE SPIDER LOXOSCELES
RUFESCENS (DUFOUR) IN ILLINOIS 1

John D. Unzicker2

The only specimens of the genus Loxosceles which have been col-

lected in Illinois during the period 1959-1970 were Loxosceles reclusa

Gertsch and Muliak (Unzicker, 1970. Ent. News. 81. p. 188). L.

rufescens has been reported by Gertsch (
1958. Amer. Mus. Nov. No.

1907. 46 pp.; 1967. Bull. Amer. Mus. Nat. Hist. 136 (3). pp. 119-

173) from the Mediterranean region, the islands of the North Atlantic,

Madagascar, Japan, the Middle East, and the states of Maryland,
New York, Georgia, Florida, Louisiana, Missouri and Texas in the

United States. In addition Whitmyre and Wills (1970. Ent. News
81 (3). p. 70) have reported rufescens from eastern Pennsylvania,

and Keh (1970. Calif. Vector News. 17 (5). pp. 29-38) has reported

it from southern California.

L. rufescens is considered to be a ubiquitous species which has

been transported by commerce and seemingly established itself in

many countries (Gertsch, 1967). Although this species has not been

previously reported from Illinois there were indications that it might

eventually be found in the state. Gertsch (1958) reported a 1940

record of rufescens (a single male) from St. Louis, Missouri, and

Whitmyre and Wills (1970) reported it from Wilkes-Barre, Pennsyl-

vania. The Wilkes-Barre record was based on a male found in a

plastic pitcher which was part of a shipment originating in Chicago,

Illinois.

The only specimen of rufescens discovered in Illinois to date is a

single female specimen found in a Fayette County Agriculture Ex-

'Accepted for publication: December 1, 1971 [3.0156].
2Section of Faunistic Surveys and Insect Identification, Illinois Natural History

Survey, Urbana, IL 61801.
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tension Adviser's office in Vandalia on April 19, 1971. The specimen
was identified by the author and the identification verified by Dr.

Willis J. Gertsch of the American Museum of Natural History.

2.0156 The first record of the spider Loxosceles rufescens (Dufour) in Illinois.

ABSTRACT. The spider Loxosceles rufescens (Dufour) is reported from Illi-

nois for the first time on the basis of a single female specimen collected in 1971.

Previous to 1971 only Loxosceles reclusa Gertsch and Muliak was known from the

state. John D. Unzicker, Section of Faunistic Surveys and Insect Identification,

Illinois Natural History Survey, Urbana, IL 61801.

Descriptors: Loxosceles rufescens; Araneae; Scytodidae.



A KEY TO THE GENERA OF BUTHIDAE (SCORPIONIDA) 1

Herbert L. Stahnke2

The family Buthidae is the largest and most widely distributed

group of scorpions; 43 genera and over 560 species and subspecies
are known. The principle characteristic of the family is the subtri-

angular sternum. 3 Exterior and interior pedal spurs are present.

These frequently have small lateral spurs. In many genera a tibial

spur is present on the third and fourth, or only fourth, pair of legs.

Three or five pair of lateral eyes and often a subaculear tooth or tu-

bercle are present. The pedipalp femur ventral surface lacks tricho-

bothria. The cheliceral movable finger is always forked; the inner

dorsal margin has four denticles of which the second is generally the

largest and the most proximal two are quite small. The female geni-

tal operculum is divided. The eggs are relatively large and rich in

yolk. The book-lung lamellae are reticulate and the venom glands

are plicate. All scorpions containing a highly toxic venom are found

in this family. In general the buthids are cryptophiles and do not use

their legs in a typical digging manner. The defensive stinging be-

havior consists of a quick flick of the aculeus followed by an attempt
at a hasty retreat. The stinging behavior is seldom a deliberate

threatening gesture.

The recognition of subfamilies in the Buthidae has been a subject

of much disagreement. Previous attempts to recognize this category

are unsatisfactory. A careful comparative study, involving both sub-

jective and quantitative data, is necessary. Therefore, at this time

'Accepted for publication: November 12, 1971 [3.0152].
2Poisonous Animals Research Laboratory, Arizona State University, Tenipe,

AZ 85281.

Tor nomenclature see Stahnke, Scorpion Nomenclature and Mensuration.
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subfamilies will not be recognized and only a key to the known gen-
era is presented. The number in parentheses after the genus type is

an approximation of the number of species and subspecies.

1. Tibial spur only on legs III (4)
2. Tibial spur on legs III and IV (20)
3. No tibial spurs (8)

4(1). Always three trichobothria on external surface of pedipalp femur. Terga tri-

keeled (fig. 1). No subaculear tooth. Two denticles on ventral surface of

cheliceral fixed finger (fig. 2)
Buthiscus Birula, 1905, (Trichobuthus Vachon, 1941)

FIG. 1. Tri-keeled tergum: me-

dian and two lateral keels.

FIG. 2. Ventral view of chelicera;

fixed finger with two denticles.

TYPE: B. bicalcaratus (1); DISTRIBUTION: Africa: Southern Tunisia; Al-

geria (Bene-Abbes, Biskra, Bou-Saada).

5(1). Trichobothrial number not as above. Terga mono- or tri-keeled; subaculear

tooth or tubercle may or may not be present. Fixed finger may or may not

be denticulate (6)

6(5). Vestigial tibial spur on leg IV (fig. 3). Vestigial median keel on terga V and VI.

Non-oblique rows of granules on cutting edge of tibial finger and tarsus

Anomalobuthus Kraepelin, 1900

TYPE: A. rickmersi Kraepelin, 1900 (1); DISTRIBUTION: USSR: Kazakh-

stan ( Syr-Darya River Region near Dahusaly and Turkestan ) ;
Uzbekistan ( Buk-

hara); Turkmenvya (Repetek).

7(5). Well developed tibial spur on leg IV. Granular rows on cutting edge of pedipalp
tarsus imbricated (fig. 4). Two denticles on ventral edge of fixed cheliceral

fingers. No keels on carapace. Terga mono-keeled

Babycurus Karsch, 1886, (Rhoptrurus Pocock, 1890)

TYPE: B. buttneri Karsch, 1886 (19); DISTRIBUTION: Africa: Madagascar,

Dondo, Somalia, Eritrea, Gabon (Ogowe R. ), Atakpame of Togo and Kete

Kratchi of Gold Coast, Togo to Cameroons.
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FIG. 3. Vestigial tibial spur ( after

Kraepelin ) .

FIG. 4. Babycurus pedipalp tar-

sus imbricated granular rows.

8(3). Exterior pedal spur of leg IV very long, stout, undivided but very hirsute; much

larger than interior pedal spur (fig. 5). No subaculear tooth or tubercle.

Terga tricostate. Tarsomere I of anterior legs depressed and thickly fringed

with setae Plesiobuthus Pocock, 1900

TYPE: P. paradoxus Pocock, 1900 (1); DISTRIBUTION: N. Baluchistan

(Pakistan).

9(3). Pedal spurs not as above and extra spiniform process either lacking or not

conspicuous. Subaculear protuberance may or may not be present (10)

FIG. 5. Unequal pedal spurs of

Plesiobuthus.

FIG. 6. Penta-keeled terga of Mi-

crotityus.
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10(9). Cheliceral fixed finger without teeth on inferior surface. Terga distinctly

three-keeled Zabius Thorell, 1894

TYPE: Isometrus fuscus Thorell, 1877 (2); DISTRIBUTION: S. America:

Paraguay, Argentina (Cordoba, San Luis, Rio Negro, La Pampa, Jujuy).

11(9). Cheliceral fixed finger with one tooth on inferior surface. Terga mono- or

penta-keeled (12)

12(11). Terga penta-keeled (fig. 6). Individuals small, 17-19.5 mm; pectinal teeth 8-11

Microtityus Kj-Waering

TYPE: Microtityus rickyi Kj-Waering (2); DISTRIBUTION: Teteron Bay,

Trinidad (W.I. ); Coast Mountain Range, Venezuela.

13(11). Terga mono-keeled (14)

14(13). Pedipalp tarsus with five or less distinct median oblique rows of granules plus
a short apical and a compound basal row. No supernumerary lateral gran-
ules (figs. 7 & 9). A well developed subaculear tooth Tarsomere I not de-

pressed and not fringed with setae Isometrus H & E. 1828

TYPE: Scorpio europeus Linn, 1858 (14); DISTRIBUTION: Most widely

distributed genus. Doubtful in U.S.; early records are mistaken determinations

based on early instars of Centruroides. Taken in: Africa, Australia, Burma, Cey-
lon, Hawaii, India, Java, South America, South Sea Islands, West Indies.

FIG. 7. Isometrus pedipalp tarsus

non-imbricated granular row.

FIG. 8. Buthid trichobothrial pat-

tern.

15(13). Pedipalp tarsus with six or more median rows of granules plus a short apical
row and there may or may not be a compound basal row (16)

16(15). Ratio between distances of trichobothria D, to D., and D, to D
;,
0.80 or over

(fig. 8). Cauda of $ broader distally, equal or slightly longer than 9-
Sternite III of basilary area granular. Dorsal furrow of caudal segment V

deep Rhopalurus Thorell, 1876
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TYPE: Rhopalurus laticauda Thorell, 1876 (28); DISTRIBUTION: Cuba;

South America: Argentina, Brazil, Colombia, Guiana, Venezuela; West Indies.

17(15). Ratio between distances of trichobothria D 2 to D 3 and D
t to D s 0.65 or under.

Cauda of $ not distinctly broader distally and much longer than 9 . Ster-

nite III of basilary area smooth or almost smooth. Dorsal furrow of caudal

segment V shallow or absent (18)

18(17). Pedipalp tarsus with not over 9 distinct median oblique granular rows plus a

short apical row and with or without a compound basal row. In adult,

supernumerary granules (fig. 9) flanking the oblique median granular rows

Centruroides Marx, 1889, (Centrums H & E, 1828)

TYPE: Buthus exilicauda Wood, 1863 (67); DISTRIBUTION: Southern half

of U. S. south to Argentina, Chile, West Indies and Galapagos Isl. with center of

distribution in Mexico.

19(17). Pedipalp tarsus bearing not less than 14 distinct median oblique granular rows

plus a short apical row but without a compound basal row. Supernumerary

granules lacking

Tityus C. L. Koch, 1836, (Androcottus Karsch, 1836), (Phasus Thorell, 1876)

TYPE: Scorpio bahensis Perty, 1830-34 (112); DISTRIBUTION: South

America and West Indies. U. S. species doubtful.

FIG. 9. Centruroides pedipalp
tarsus with interior lateral granules

(tig), exterior lateral granules (elg)

and supernumerary granules (sg).

FIG. 10. Anoplobuthus. A. Cara-

pace, B. Sternum, C. Part of pedipalp
tarsus: imbricating granular rows.

20(2). Pectines without fulcra (22)

21(2). Pectines with fulcra (24)

22(20). Granules on cutting edge of pedipalp tarsus in nearly one continuous row.

Basal row longer than both the preceding rows. Pectinal teeth: 9 16-17.

9 caudal segment I width approximately equals length; carapace longer

than pedipalp tarsus Ananteris Thorell. 1891
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TYPE: A. balzani Thorell, 1891 (3); DISTRIBUTION: South America: Ar-

gentina, Brazil, Paraguay, Venezuela.

23(20). Granules on cutting edge of pedipalp tarsus in oblique rows. Pectinal teeth:

9 12-14. 9 caudal segment I wider than long; carapace length approxi-

mately equals length of pedipalp tarsus ... Ananteroides Borelli, 1911

TYPE: A. feae Borelli, 1911 (1); DISTRIBUTION: Africa: Cacondo (Rio

Cassine), Angola.

24(21). Cheliceral fixed finger without teeth on inferior surface (26)

25(21). Cheliceral fixed finger with one or two teeth on inferior surface (32)

26(24). Terga three-keeled. No granules on basal one-third of cutting edge of pedipalp

tarsus; genital operculum length more than twice that of sternum. No sub-

aculear protuberance. Movable Cheliceral finger with only one ventral

denticle. Pectinal teeth: 16-17 Nanobuthus Pocock, 1895

TYPE: N. andersoni Pocock, 1895 (1); DISTRIBUTION: Africa: Sudan

(Duroar, 60 mi. N. of Suakin).

27(24). Terga one- to three-keeled; granules entire length of cutting edge of pedipalp

tarsus; genital operculum length not more than twice that of sternum (28)

28(27). Granular rows of pedipalp tarsus with an inner and outer flanking series.

Pectinal teeth: over 15/15; 9 over 10/10 (30)

29(27). Granular rows of pedipalp tarsus with only an inner flanking series. Pectinal

teeth: 15/15; 9 10/10 Karasbergia Hewitt, 1914

TYPE: K. menthueni Hewitt, 1914 (1); DISTRIBUTION: S.W. Africa (Kui-

bis, Narubis Sud); Cape Prov. (NW Upington, Pofadder).

30(28). Carapace without keels; anterior margin concave (fig. 10A). Sternum some-
what subpentagonal, slightly longer than wide, anterior end not sharply

pointed (fig. 10B). Tibial finger and tarsus with eleven oblique granular
rows, some of which may be imbricated, each consisting of approximately
seven small granules flanked externally by two large granules but internally

by only one (fig. IOC). Pectinal teeth: 15. Size: 13.2 mm
Anoplobuthus' Caporiacco, 1932

TYPE: A. porous Caporiacco, 1932 (1); DISTRIBUTION: Africa: Valley of

Oued Tensift, Mauretania (Morocco).

31(28). Carapace without keels or with only vestige of posterior median keel. Sternum

triangular and at least as long as wide. Tibial finger and tarsus with 9 to

4
Figures and characteristics from original description. Type not available.

From the shape of the sternum and the size, the type was about the second instar

of an Uroplectes species. The granulation of the pedipalp fingers could be that

of a young Uroplectes, or as Vachon suggests, the type is a juvenile Buthcoloides

moroccanus Hirst 1925, and that Caporiacco failed to observe weakly developed
dentition of the inferior surface of the pedipalp fixed finger. The type locality

would support this concept. The pedipalp finger granulation, however, would not.

On the other hand, the pedipalp finger granulation of a second or third instar may
be different from that of the adult, as is the case in the genus Centruroides.
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13 oblique granular rows: if nine, they are flanked by two large external

granules and only one internal; if 10-13, they are flanked by three large ex-

ternal granules and one or two internal ones. Pectinal teeth: 14-31

Uroplectes Peters, 1861

TYPE: U. ornatus Peters, 1861 (50); DISTRIBUTION: Africa: Madagascar,

Tanganyika Territory (Masai Steppes), Kenya, Somalia, Ethiopia, East side Lake

Nyasa; Congo through Cameroon; South Africa; Southwest Africa; Indo-China.

32(25). Rows of indistinct or absent granules (fig. 11) on proximal half of cutting edge

of tibial finger and tarsus. Adult not over 3 cm (34)

FIG. 11. Microbuthus pedipalp
tarsus.

FIG. 12. Butheolus pedipalp tar-

sus.

33(25). Distinct rows of granules on the entire length of cutting edge of tibial finger

and tarsus (fig. 12). . (36)

34(32). Carapace very granulated (fig. 13); caudal segment V punctate (fig. 14); axis

of telson vesicle pectinate or scalloped; tibial finger of pedipalp with basal

lobe on cutting edge Microbuthus Kraepelin, 1898

TYPE: M, pussilus Kraepelin, 1898 (3); DISTRIBUTION: Arabia: Aden,

Tadjura-Bai, Perim. Somaliland: Djibouti. Ethiopia (Abysinnia); Coast of Mauri-

tania.

35(32). Smooth carapace. Caudal segment V smooth, not punctate; telson vesicle

smooth. Pedipalp tibial finger without basal lobe on cutting edge
Lissothus Vachon, 1948

TYPE: L. bernardi Vachon, 1948 (2); DISTRIBUTION: N. Africa: S.W.

Libya (Fezzan: El Abiod). West Africa: Mauritania (Atar).

36(33). Carapace keelless and granulated (38)

37(34). Carapace without above combination of characteristics (60)
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FIG. 13. Microbuthus

(after Vachon).
carapace

!*

FIG. 14. Punctate caudal

ments. ( Orthochirus )

seg-

38(36). With distinct subaculear protuberance (40)

39(36). Without distinct subaculear protuberance (48)

40(38). Subaculear protuberance laterally compressed, triangular dentiform (42)

41(38). Subaculear protuberance not as above (44)

42(40). Externally at the base of the oblique granular rows of the pedipalp tarsus are

two large granules which form a row of three (not including interior larger

granule) with the basal granule of each row (fig. 4). Basal pectinal tooth

of $ greatly enlarged Pseudolychas Kraepelin, 1912

TYPE: Lychas pegleri Purcell, 1901 (4); DISTRIBUTION: South Africa:

Cape Province (near Port Elizabeth) (Umtata); Natal: Orange Free State;

Southern Rhodesia on Umfuli River; Transvaal; Zululand.

43(40). Basal granule of oblique rows of tibial finger and tarsus flanked exteriorly and

interiorly by only one lateral granule. Basal pectinal tooth of $ not en-

larged Lychas C. L. Koch, 1845, (Archiosometrus Kraepelin, 1891)

TYPE: L. scutilis C. L. Koch, 1845 (50); DISTRIBUTION: Burma, China,

India, Malaya, Philippines, Thailand; Australia; East, West and South Africa.

44(41). Terga mono-keeled

45(41). Terga tri-keeled . .

(46)
Neobuthus Hirst, 1911

TYPE: N. berberensis Hirst, 1911 (1); DISTRIBUTION: Somaliland.

46(44). Ventral surface of cauda without keels, smooth and punctate. Subaculear pro-
tuberance not denticulate Butheoloides Hirst, 1925

TYPE: B. moroccanus Hirst, 1925 (3); DISTRIBUTION: Africa: Morocco

(Amizmiz, Marrakech); Senegal (Joal); Mali (Mopti, Bandiagra).
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47(44). Ventral surface of cauda with keels and granulated. Subaculear protuberance
denticulate Odonturus Karsch, 1878, (Rhoptrurus
Karsch, 1886), (Tityobuthus Pocock, 1890), (Pseudobuthus Kraepelin, 1896)

TYPE: O. dentatus Karsch, 1879 (2); DISTRIBUTION: Africa: Madagas-

car; Tanganyika (Masai Steppe, Tanga, Morogora); Kenya (Mombasa, Kibwezi,

Pokomonie, Punda Milia, Tana R., Taita).

48(39). Interocular area of carapace sloping ventrad (fig. 15 & 16. (50)

FIG. 15. Orthochirus dorsal as-

pect of carapace.

FIG. 16. Lateral view of Ortho-

chirus carapace.

49(39). Interocular area of carapace horizontal (52)
50(48). Caudal segment V punctate (fig. 14)

Orthochirus Karsch, 1891, (Orthodactylus Karsch, 1881)

TYPE: Buthus melanurus Kessler, 1876 (12); DISTRIBUTION: Asia: Israel,

Iran (Seistan, Kerman); Syria; Socotra Isl.; N. Afghanistan; Persia; Bukhara;
Arabia (Muscat, Djebel Mokattam); India; West Pakistan. Africa: Nubia; Libya

(Ghadames); S. Algeria; Egypt; Somalia; Ethiopia. Europe: Sicily.

51(48). Caudal segment V not punctate Butheolus E. Simon, 1883

TYPE: B. thalassinus E. Simon, 1883 (3); DISTRIBUTION: Asia: Aden;

Transcaspian-Gebiet ( Bely-Bugor ); Africa: Socotra Isl., Somalia (Tadjoura);
Western and Northwestern India.

52(49). Inferior surface of cheliceral fixed finger with one tooth (54)

53(49). Inferior surface of cheliceral fixed finger with two teeth (58)

54(52). Terga tri-keeled (56)

55(52). Terga mono-keeled Isometroides Keyserling, 1889

TYPE: Isometrus vescus Karsch, 1880 (2); DISTRIBUTION: Australia.

56(54). Pedipalp tarsus more than twice as long as manus exterior surface and slightly

shorter than carapace. Manus narrower than patella. Carapace with dis-

tinct superciliary crests Psammobuthus Birula, 1911
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TYPE: P. zarudnyi Birula, 1911 (1); DISTRIBUTION: Russian Central Asia

( Turkistan ) : Bank of Syr-Darja River between city of Skobelew ( Margelan ) and

Namangan.

57(54). Pedipalp tarsus length about the same as manus external surface or carapace.
Manus much wider than patella. Superciliary crests may or may not be

present Hemibuthus Pocock, 1900

TYPE: H. crassimanus Pocock, 1900 (3); DISTRIBUTION: Africa: Dekan,

Nilgiris; India.

58(53). Granular rows of pedipalp tarsus not imbricated or only slightly so. Three

non-linear distal granules just proximad to terminal tooth of pedipalp tarsus

Parabuthus Pocock, 1890, (Heterobuthus Kraepelin, 1891)

TYPE: Androctonus liosoma H & E, 1828 (51); DISTRIBUTION: Africa:

East, South and Southwest.

59(53). All granular rows of pedipalp tarsus strongly imbricated

Grosphus E. Simon, 1880

TYPE: Scorpio madagascariensis Gervais, 1880 (11); DISTRIBUTION: Mada-

gascar.

60(37). Inferior surface of cheliceral fixed finger with one denticle (62)

61(37). Inferior surface of cheliceral fixed finger with two denticles (64)

62(60). Tarsomere II of legs 1, 2, and 3 very flattened, with a distinct dorsal comb
Liobuthus Birula, 1898

TYPE: L. kessleri Birula, 1898 (1). DISTRIBUTION: Russian Central Asia

( Turkistan ) .

63(60). Tarsomere II not as above (84)

64(61). Terga mono-keeled (66)

65(61). Terga tri- to penta-keeled (68)

66(64). Carapace without keels. Granular rows of pedipalp tarsus imbricated . .

Stenochirus Karsch, 1891

TYPE: S. sarasinorum Karsch, 1891 (2); DISTRIBUTION: Ceylon; India.

67(64). Carapace with keels. Granular rows of pedipalp tarsus not imbricated

Charmus Karsch, 1879; (Heterocharmus Pocock, 1892)

TYPE: C. laneus Karsch, 1879 (2); DISTRIBUTION: Ceylon; India.

68(65). Anterior terga penta-keeled Leiurus H & E, 1829

TYPE: L. quinqucstriatus H & E, 1829 (1); DISTRIBUTION: Syria, Pales-

tine, Yemen, Libya, Egypt.

69(65). Anterior terga not penta-keeled (70)

70(69). Second caudal segment dorsoventrally flattened, subcircular and much wider

than other caudal segments Apisthobuthus Finnegan, 1932

TYPE: A ptenjgoccrcus Finnegan, 1932 (1); Distribution: Arabia.
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71(69). Second caudal segment not as above (72)

72(71). Trichobothrium D^ proximal to, or about the same level as D,; or if D 4 distal to

D5 ,
then with three distal granules just proximad to terminal tooth to pedi-

palp tarsus; width of caudal segments increasing posteriorly; tarsomere II

of legs 1, 2, 3 with a dorsal bristle comb .... (76)

73(71). Trichobothrium D 4 distal to D5 . With four distal granules just proximad to

terminal tooth of pedipalp tarsus, width of caudal segments not increasing

prosteriorly, and tarsomere II of legs 1, 2, 3 without a dorsal comb (74)

74(73). Tarsomere II soles with spines. Caudal segment IV and V without ten com-

plete keels Buthotus Vachon, 1949, (Dasyscorpio Pallary, 1948)

TYPE: Buthus judaicus E. Simon, 1872 (27); DISTRIBUTION: Africa: S.

Algeria, Morocco; Asia: Palestine, Mesopotamia, N. Arabia, S. Persia, Bukhara,

Afghanistan, India.

75(73). Tarsal soles with bristles. All caudal segments with ten complete keels....
Cicelius Vachon, 1950

TYPE: Buthacus exilis Pallary, 1928 (1); DISTRIBUTION: Algeria: Ahaggar
Mts., Tassili-n-Ajjer.

76(72). Inferior lateral keels of caudal segment V not uniformly granular; the granules
increasing in size posteriorly and becoming denticulate or lobate distad (78)

77(72). Inferior lateral keels of caudal segment V evenly and finely granular through-
out Compsobuthus Vachon, 1949

TYPE: Buthus acutecarinatus E. Simon, 1882 (3); DISTRIBUTION: Africa:

Mauritania, Sahara, Nubia, Tombouctou; Asia: Palestine; India.

78(76). Superciliary crests smooth. Caudal segment IV and V without keels on dorsal

surface Buthacus Birula, 1908

TYPE: Buthus leptochelys H & E, 1829 (12); DISTRIBUTION: N. and N.

W. Africa; West Asia to Persia.

79(76). Superciliary crests granular. Dorsum of caudal segments IV and V with dis-

tinct or vestigial keels (80)

FIG. 17. Androctonus carapace. FIG. 18. Mesobuthus carapace

showing lyre-configuration.
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80(79). Caudal segment IV with strongly developed dorsal keels. Wdith of ampulla less

than width of distal end of segment V. Lateral central keels of the carapace
not distinctly joining the central median keels (fig. 17)

Androctonus H & E, 1828, (Prionurus H & E, 1828)

TYPE: Scorpio australis Linn, 1758 (19); DISTRIBUTION: North Africa;

Asia: Iran, Mesopotamia, Israel, India, Pakistan.

81(79). Caudal segment IV with weakly developed dorsal keels; segment V with

rounded dorso-lateral areas which are essentially keelless. Width of ampulla
not less than distal width of segment V. The lateral central and central

median keels of the carapace usually join in lyre-form configuration (fig.

18) (82)

82(81). Small granules nearest the terminal tooth of pedipalp tarsus comprise a short

apical row (3 or 4 granules) plus a large basal granule and flanked inter-

iorly by two large granules (fig. 19). Five to seven very large granules ar-

ranged in transverse arc on proximal margins of caudal segments III and IV

Odontobuthus Vachon, 1950

TYPE: Buthus doriae Thorell, 1877 (2); DISTRIBUTION: N. and Central

Baluchistan, W. Pakistan, India, W. Persia (Mt. Doriae).

FIG. 19. Terminal portion
Odontobuthus pedipalp tarsus.

of FIG. 20. Buthus carapace show-

ing "H" formation.

83(82). Granules not as above (84)

84(63 or 83). Three non-linear distal medium sized granules just proximad to terminal

tooth of pedipalp tarsus. Central median keels of cephalothorax isolated

and forming an H (fig. 20) Buthus, Leach, 1815

TYPE: B. occitanus Amoreux, 1789 (21); DISTRIBUTION: Africa: Egypt,

Ethiopia, Somalia, Libya; Palestine, Spain, Southern France.

85(83). Usually four non-linear distal granules just proximad to terminal tooth of pedi-

palp tarsus (fig. 21), or if with three non-lienar distal granules, then without
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exterior accessory granule on granular rows of pedipalp tarsus. Central

median keels of carapace distinct and joining with posterior median keels

(fig. 18) Mesobuthus Vachon, 1950

FIG. 21. Mesobuthus: Terminal

portion of pedipalp tarsus.

TYPE: Androctonus eupeus C. L. Koch, 1839 (20); DISTRIBUTION: Asia:

India Turkestan, Afghanistan, Persia, Caucasia, Transcaucasia, Baluchistan, Ma-

lacca, Mongolia, Bukhara.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road
t
Baltimore, MD 21207.

13. Pest Management

PESTICIDES AND THE LIVING LANDSCAPE, by Robert L. Rudd, (1970

printing) 1964. Madison: The University of Wisconsin Press, xvi + 320 p.

Paper $1.95.

The author apparently has tried to be objective in discussing the hazards re-

sulting from chemical pest control. In his note in the 1970 printing he says "at

this reprinting their seems to be no reason for major changes. The chief substance

of the book stands now as then". Six years have passed and many changes have

occurred. Unfortunately, the author has not quite succeeded in being fully ob-

jective in his views. This inexpensive paperback makes interesting reading and

one does not forget that millions of lives are saved annually by the use of pesti-

cides and does not become too emotional about the environmental changes that

are supposed to be occurring, the interested citizen will enjoy perusing this book.

Ed.

MANUAL OF FUMIGATION FOR INSECT CONTROL, by H.A.U. Monro.

New York: UNIPUB, Inc. 1969. (2nd ed. rev.) xii + 381p. Paper $7.00.

This manual deals with fumigation for the control of insects above ground.

An important feature of this revised edition has been the close study of chemical

residues in foodstuffs resulting from fumigation. Dr. Monro, a world authority

on the subject, discusses the principles of fumigation precautions and protective

desires, field determination of fumigants, modern fumigants and fumigant mix-

tures, space fumigation at atmospheric pressure, vacuum fumigation, fumigation

of grain bulk, fumigation of standing trees and crops, glasshouse fumigation, as-

sessment of insect mortality, plant quarantine treatments and fumigation schedules.

The manual is written for the practical fumigator and for the official who is re-

quired to conduct or supervise quarantine treatments. It obviously would be of

interest to pest control operators and all others involved in fumigation practices.

Ed.

15. Regional guides

THE ANTHOMYIIDAE OF CALIFORNIA, by H. C. Huckett. Berkeley: The

University of California Press. 1971. 121 p. Paper $5.00.

This is a standard taxonomic treatment of a very diverse group of flies. Ed.

(Continued on p. 140)



NOTES ON THE DISTRIBUTION OF THE GENUS PLUMARIUS
(HYMENOPTERA, PLUMARIIDAE) 1

J. Chester Bradley-

THE CORNELL UNIVERSITY ENTOMOLOGICAL EXPEDITION TO SOUTH AMERICA,

1919-20.

Since all of the Plumariidae recorded for 1919-20 were collected by
this Expedition and nothing has appeared in print about it, I shall

record some facts relating to it. The Expedition was authorized by
the Trustees of Cornell University and the author of this paper ap-

pointed Director; nevertheless, it was a volunteer expedition and the

members were not paid by salary or expenses, except that the Univer-

sity obtained free transportation for a large part of the Director's jour-

ney. The Expedition started at Brooklyn, Sept. 5, 1919, and ended

there thirteen months later. The members of the Expedition were:

The Director, the entire journey.

B. Gordon Harris, from Bio de Janeiro to Peru, thence returned to

the United States by reason of illness.

Dr. W. T. M. Forbes, Lima to Belem, thence via British Guiana to

the United States.

Jesse H. Williamson, Peru, thence returned to the United States by
reason of illness.

One purpose of the Expedition was to obtain data on the genus

Plumarius; a major purpose was, of course, to collect all possible ento-

mological and some vertebrate material for Cornell University, where

it is now to be found, except that a considerable amount sent to spec-

1 Accepted for publication: December 20, 1971 [3.0160].
2Cornell University, Ithaca, NY 14850.

Ent. News, 83:135-139, 1972 135
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ialists for determination, is still in the custody of their institutions. An-

other purpose was to increase good will with South America entomol-

ogists and their institutions. To this end, five extensive collections of

determined species of insects were prepared and one of them deliv-

ered to each of the following institutions: the Museu Paulista, and the

National Museums at Rio de Janeiro, Montedevideo, Buenos Aires,

and Santiago.

PLUMARIIDAE

Plumarius Philippi

1873. Plumariw, $ . Philippi. Ent. Zeitung, Stettin, 34:299, pi. 1, fig. 2.

1909. Konowiella, $ . Andre, Ernest. Bull. Soc. Ent. de France, p. 107.

1921. Plumarius, $. Bradley, J. Chester. J. Washington Acad. Sci. 11:214.

1921. Plumarius, $. Bradley, J. Chester. Act. Soc. Cient. Chile, 30:51-74.

1966. Phtmarius, 9. Evans, Howard E. Psyche, 73:229-237, illus.

Dr. Philippi placed Plumarius with a query in a family that he

termed "Evaniade". At the time of our expedition no one had been

able to recognize this wasp.

Andre described Konowiella from specimens he had received from

time to time from Mendoza in Argentina, presumably from Dr. Carlos

S. Reed. Up to 1919 it also had never been recognized by hymenop-
terists.

Bradley, 1921b, established Konowiella as a synonym of Plumarius

by examining the type of the latter genus and stated 1921b, "The only

justifiable conclusion is to erect for these insects a new family which

must take its place as related to Mutillidae and Myrmosidae"; he did

not mention the word Plumariidae but of course the name could have

been nothing else. He went on to say "It is to be regretted that we
do not know the female, but it is undoubtedly apterous".

A few years ago I made an intensive study of all the material of

American Plumariidae available to me. Other than size, I was unable

to discover any structural characters for the differentiation of species;

I did not examine genitalia. Nearly all specimens appeared to agree

with the type of P. niger. All such specimens, in my view, should be

determined as of that species, until someone has described and dif-

ferentiated another. Evans takes the view that no specific name
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should be employed until a thorough-going taxonomic study has been

completed.

RECORDS OF OCCURRENCE OF Plumarius

East of the Andes the records are arranged from north to south,

vice versa on the west.

BRAZIL. MATTO GROSSO, pRov. Corumba, December 22, 1919,

2 (5 . CU lot 569, sub 140. Collected in kerosene under gas lantern on

a fazenda one-half mile south of Corumba at the edge of a small grove

behind a deep pool of spring water, from which a small swampy
stream trickled off; a field of cane and fruit trees on one side.

ARGENTINA. In early February, 1920, I noticed a single unde-

termined male of one of these wasps amongst the unstudied material

of the Museo Nacional in Buenos Aires. Mr. Juan Brethes, hymenop-
terist of the museum, had failed to recognize it, and could tell me

nothing at all about its habits or where it might be found, but it had

the plumose antennae described by Andre and probably came from

the type-locality of P. hirticornis, Mendoza, or elsewhere in the arid

regions of western Argentina. Mr. Brethes presented it to me for

Cornell University where it is now labelled CU lot 709, sub. 56.

Entre Rios Prov. 1 , gift of C. S. Reed. CU lot 605.

Tucuman Prov. 1 <$ , gift of C. S. Reed. CU lot 605.

La Rioja Prov. 1 <J , purchased from E. Giacomelli prior to 1919.

CU; 1 (5 , gift of C. S. Reed, probably received from Giacomelli, CU
lot 605.

MENDOZA PROV., Potrerillos, a station on the Transandean Railway,

at the foot of the Andes, elevation 1300 meters. The mountains and

valleys here are covered with desert vegetation, three species of creo-

sote bush, thorny leguminosine plants, trees like palo verde and all-

thorn, etc. I burned the gasoline lantern over a basin of kerosene two

nights, March 17, 18, 1920, in a desert spot on a small bench over-

looking a bit of land along a stream. 1 caught many Plumarius (57

the second night) representing at least three and possibly more spe-

cies. "I would not be surprised if many exist and it may replace

Brachycistis of our southwest in habit and diversity; but I believe

that when the females are found they will be wingless." (Extract

from field-notes. ) CU lot 569, sub. 212.

NEUQUEN PROV. 1 <$ larger than the others; probably from Dr. C.

S. Reed. CU.
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CHILE. SANTIAGO. Plumarius niger Philippi, $ , holotype. "Feb-

ruary, 1867, a few miles from Santiago on a small-leaved Baccharis

[sp.]." I have seen no other record of this nocturnal, large-eyed,

testaceous insect being caught in the daytime on flowers and believe

that Philippi must have recorded field-notes that belong to some other

insect.

In April, 1920, I found a specimen of Plumarius sp. in a box of dis-

carded insects in the National Museum in Santiago. I made positive

identification of it as Philippi's type of P. niger and so informed the

curator, Dr. Carlos Silva, to his surprise. He gave it to me to take to

Cornell University. The following quotation is an extract from the

Expedition's journal of that date: I found a specimen of "Plumarius,

proving conclusively that that enigmatical genus was, as I had long

expected, identical with Konowiella".

Valparaiso. One 6 , from Dr. Porter, now in CU.

Antofagasta. 1 <j ,
1885. CU.

Tarapaca Prov. 2 $ ,
not collected by C. U. Expedition.

PERU. LIMA PROV. Chosica, a station on the Central Railway,

thirty kilometers above Lima, May 25, 1920. 1 , at arc light; Pati-

vilca. 2 9 . Jan. 15, 1955, 22 miles north of Pativilca, 150 meters ele-

vation. See Evans, 1966.

ECUADOR. This country is mentioned as a locality for a male

Plumarius sp. by Evans, 1966, p. 229 and 230.
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(Entomologist's Library, continued from p. 134)

16. Regional Lists

CATALOGUE OF THE THYSANOPTERA OF THE WORLD (PART 1) by
C. F. Jacot-Guillarmod. Vol. 7 Pt. 1 Ann. Cape Prov. Mus. ( Nat. Hist. ) Cape
Provincial Museums at the Albany Museum, Grahzmstoun, S. Africa. 1970.

111 + 217 p. paper.

This author has computed a catalogue of the thrips of the world. The locating

of the type, distribution, type locality and habitat are included, when known.

Ed.

CHRYSOMELIDAE: GALERUCINAE, OIDINI, GALERUCINI, METACY-
CLINI, SERMYLINI, by J. A. Wilcox. Coleopterorum Catalogus supple-

menta, pars 78, fasc. 1, 2nd ed. The Hague: Dr. W. Junk. 1971. iv + 220p.

The continued revision of sections of the "Jur>k Catalog" of Coleoptera is en-

couraging, and should be supported in spite of todays high cost of printing. We
are especially fortunate to have this carefully done section on the important

family Chrysomelidae. Ed.

17. Identification Aids

Orthoptera

THE ORTHOPTERA OF EUROPE. Vol. 1. by Kurt Harz. The Hague. W.

Junk, 1969. 749 pages. $34.70.

The Orthoptera of Europe is the first of a three volume set to be published on

the orthopteroid insects. It is the first comprehensive treatment of the European

species in over 80 years. Although mainly of use to a specialist, the author pre-

sents workable keys useable by any entomologist wishing to identify a European

species.

Volume one contains more than 2,300 figures and includes only the suborder

Ensifera the katydids, crickets, mole crickets and camel crickets. The bulk of

the text is in German but the author has translated the keys and generic remarks

into English. This will render the book useful to many more people. The treat-

ment is almost wholly morphological with little information on behavior, season-

ality, or zoogeography supplied. A brief statement of the geographic range of

each species is included but distribution maps would have been infinitely more

helpful. All of the illustrations are line drawings with the heavy lines reproducing
rather poorly. They are useful, however, and critical structures are shown without

ambiguity.

The relatively high price of the book is of concern in these times of inflation

but it is probably necessitated by the limited audience to which it will appeal.

Most orthopterists will gladly pay the price for a work of this magnitude and the

publishers are to be commended for making it available. D. C. Rcntz, Academy
of Natural Sciences.



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans-A Revision of the Mexican and Central American Spider Wasps

of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox-A Monograph of the Ithomiidae (Lepidoptera) Part III. The

tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Heteroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. Jahies R. Zimmerman-A taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Michel- A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 110 pages, 10 plates, 26 maps. . . . $2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.

'VVVVVVVVVVVVVVVVVVV/VVVVVVVVV^^

INSECT WORLD DIGEST

A new monthly magazine for entomologists, biology teachers, and students will begin

publication in 1972. Subscription rate: $10.00/yr. Write for additional information and

editorial plan.

Unsolicited manuscripts are desired; please include self-addressed, stamped return en-

velop. Payment upon acceptance.

IWD, P. O. Box 4068, Tallahassee, FL 32303 USA.

'VVVVVVVVVVVVVVVVVV^



The Entomologist's Market Place
Advertisements of goods or services for sole are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column,

'

and,
when necessary, the older ones at the top are discontinued

For sale: Philippine biological specimens, including marine, land, and fresh water,

carefully preserved, including insects; price list available upon request from: Romeo M.

Lumawig, P. O. Box 22 Boac, Marinduque 201-E, Philippines.

Butterflies for exchange for any from North America. Antoine Fonlupt, 5-D Place

Marechal Foch, 42 Saint-Etienne, France.

Wanted to buy: Living pupae of H. cecropia, P. cynthia, A. polyphemus, H. rubra,

H. gloveri, A. luna, and many other species in either large or small quantities. Richard K.

Zajdel, P. O. Box 932, East Lansing, MI 48823.

For sale: Complete set of "Systematic Zoology", v. 1-12 bound red buckram; v. 13-

20, paper. $200.00, shipped postpaid. P. O. Box 4068, Tallahassee, FL 32303.

AQUATIC DIPTERA, by O. A. Johannsen. 370 p., including 757 figs, on 72 full-page

plates. (1934-37) reprint 1969. All five parts of this basic reference on larvae and pupae
of aquatic flies. $11.25 cloth, $5.00 paper. For this and any insect book in print, write

to: Entomological Reprint Specialists, P. O. Box 77971, Dockweiler Station, Los

Angeles, California 90007, USA.

BUTTERFLIES OF THE AUSTRALIAN REGION, by Bernard D'Abrera. 352 p.,

over 4,000 full color photographs. Ready Feb. 1972. $39.95 postpaid. A magnificently

illustrated and comprehensive work treating the butterflies of Australia, Papua & New

Guinea, the Moluccas, New Zealand, and the islands of the South Pacific. Entomological

Reprint Specialists, P. O. Box 77971. Dockweiler Station, Los Angeles, CA 90007, USA.

THE MOTHS OF AMERICA NORTH OF MEXICO. Fascicle 21, Sphingoidea now in

stock, xii+158 p., 14 superb color plates, 8 black-and-white photos, 19 figs., 2 plates of

line drawings. 1971. $24.00. Also available at a reduced price to subscribers of all 41

fascicles, which will treat and figure in color all 10,000 species of North American moths.

Write for complete details and brochure, with sample color plate. Entomological Re-

print Specialists,/'. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007, USA.

Wanted: One copy of "Catalogue of the Coleoptera of America, North of Mexico,"

by C. W. Leng, published at Mount Vernon, 1920. Dr. Paul P. Shubeck, Biology Depart-

ment, Montclair State College, Upper Montclair, New Jersey 07043.

Wanted to buy: Hebard, M. 1917. The Blattidae of North America. Mem. American

Ent. Soc. 2. Dr. Ivan Huber, Biology, Fairleigh Dickinson University, Madison, NJ 07940.

Papers on Tipulidae. More than 700 papers and 14,000 pages. For sale to highest

bidder. Address all inquiries to Alan Stone, 5308 Wriley Rd., Washington, DC 20016.

Wanted: One copy of "Catalog of the Diptera" by Stone, et al. C. L. Sperka, Depart-
ment of Entomology, University of Kentucky, Lexington, KY 40506.

For sale: Handlirsch, A. Monographic d. mit Nysson u. Bembex verw. Grabvespen.
Sitz. k. Akad. Wiss. Wien. 1887-1893. 1433 p., 25 pi. 7 parts u. Nachtrage in 5 vols. bd.

$ 200.00 Horn, W. and S. Schenkling. Index Litteraturae. Ser. 1. Die Weltlitteratur

uber die ges. Entomologie bis inklusiv 1963. 1426 p. 4 vols. Paper. Berlin 1928-1929. $

80.00. Schroder, C., (ed.) Handbuch der Entomologie. 1 col. pi., 2514 textfigs. 3 vols.

Bd. !/z leather. G. Fischer, Jena. 1925-1929. Mrs. Rudolf G. Schmieder, Box 34, Elwyn,
PA 19063.
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A NEW REARED SPECIES OF TRICHOPRIA
(PROCTOTRUPOIDEA, DIAPRIIDAE) 1

Carl F. W. Muesebeck 2

The following description has been prepared at the request of Wil-

liam L. O'Neill, of Cornell University, who needs a name for the spe-

cies for use in biological studies involving parasites of the Sciomyzidae

(Diptera).

Trichopria atrichomelinae, NEW SPECIES

This seems to be most similar to T. popenoei Ashmead but it dif-

fers in its relatively narrower thorax, shorter abdominal petiole, dif-

ferently constructed female antennae and flatter scutellum.

FEMALE. Length about 1.6 mm. Head smooth and polished; subglobose, as

seen from above a little wider than long (in ratio of 5:4); temple considerably

longer than transverse diameter of eye; malar space about as long as eye height;

ocelli very small, the distance between median and lateral ocelli more than twice

the diameter of an ocellus, and ocellocular line at least four times as long as di-

ameter of an ocellus; antenna with a 5-segmented club, which is not abrupt but

thickens gradually (Fig. 1), the first club segment thinner and relatively more

elongate than the next; third and fourth club segments very nearly as broad as

long; the apical segment conical and about 1.7 times as long as the penultimate

segment; first flagellar segment conspicuously longer than pedicel, the second

about as long as pedicel; even the fifth segment of the flagellum considerably

longer than broad.

Thorax narrower than head and also narrower than deep; mesoscutum, scu-

tellum and pleura smooth and polished; prescutellar fovea about half as long as

disc of scutellum and about two-thirds as long as broad, smooth, without distinct

'Accepted for publication: December 21, 1971 [3.01611.
2United States National Museum, Washington, DC 20560.

Ent. News, S3: 141-143, 1972
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longitudinal ridges; disc of scutellum flat, parallel-sided, weakly margined along

the sides and truncate at the apex; propodeum with a distinct though not espe-

cially prominent tubercle-like elevation medially which broadens anteriorly; fore

wing about 2.75 times as long as its maximum width, thickly setose on the apical

two-thirds, weakly hairy basally; hind wing very narrow, less than one-third as

wide as the fore wing and hardly wider than the length of the longest marginal

cilia.

Petiole of abdomen about as wide as long, the sculpture obscured by a cover-

ing of long hairs; gaster smooth and polished, evenly elongate oval, longer than

the thorax.

Black; antennae entirely black; legs piceous to black.

MALE. Similar to the female in structure except for the antennae (Fig. 2)

and the wings; the wings are variable, usually nearly or quite as long as in the

female but sometimes much reduced. It differs from the female strikingly in the

color of the legs, which are entirely bright testaceous, and in the yellowish scape

and pedicel of the antenna.

Described from 22 females and 7 males reared by William L.

O'Neill from puparia of Atrichomelina pubera (Loew) (Diptera,

Sciomyzidae). Two of the females (one of them the holotype) were

reared from A. pubera puparia which had been placed on the ground
at Floral Avenue Marsh, near Ithaca, N. Y., and exposed for one week

in July 1971; the parasites emerged the following month. The re-

Trichopria atrichomelinae, new species.: 1, Female antenna. 2, Male antenna.

Drawn by Elsie Froeschner, of the National Museum staff.
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mainder of the type-series was reared in the laboratory on puparia of

A. pubera, the field-reared specimens being the parents.

2.0161 A new reared species of Trichopria (Prototrupoidea, Diapriidae).

ABSTRACT. Trichopria atrichomelinae is described from Ithaca, New York,

reared from the puparia of Atrichomelina pubera (Diptera, Sciomyzidae). Carl

F. W. Musebeck, United States National Museum, Washington, DC 20560.

Descriptors: Hymenoptera; Proctotrupoidea; Drapriidae; Trichopria atricho-

melinae, new species, Ithaca, N.Y.; Diptera; Schizomyzidae; parasite of Atricho-

melina pubera.
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The Entomologist's Library
This section contains titles of books, monographs, and articles received

by the editor that may be of special, interest to entomologists and biologists.

A brief statement of contents and items of interest are noted. Brief Analyti-

cal reviews may be submitted for possible publication. All correspondence

for this section should be addressed to Dr. Eugene J. Gerberg, Book Review

Editor, 6603 Johnnycake Road
t
Baltimore, MD 21207.

17. Identification Aids

Lepidoptera

A FIELD GUIDE TO THE BUTTERFLIES AND BURNETS OF SPAIN, by
W. B. L. Manley and H. G. Allcard. Los Angeles Entomological Reprint

Specialists. 1970. 192 p. 40 pi. Cloth. $37.50.

This is another one of those beautiful books full of colored plates, that makes

you want to go out and start collecting butterflies. As there are no comprehen-
sive publications of butterflies of Spain, this so-called field guide would be of

tremendous value to the amateur as well as professional lepidopterist. The color

plates are good and the field notes in the text would be invaluable to a collector

in Spain. It is a book that anyone who is interested in butterflies would want in

his library. Ed.

Coleoptera

THE BEETLES OF THE PACIFIC NORTHWEST, parts 1-V (Complete).
PART V: Rhipiceroides, Sternoxi, Phytophaga, Rhyncophora, and Lamelli-

cornia, by Melville H. Hatch. Seattle: University of Washington Press, 1972.

xiv + 662. Cloth $20.00.

With the completion of this five part work, a mile-stone has been reached in

the history of the study of insects in North America. This is the first complete

regional guide to any of the larger insect order for the area. The work was com-

pleted in less than 20 years. Since the series contains a treatment of over 4,300

species of beetles, and hundreds of genera, this means that Dr. Hatch, in addition

to numerous other duties, wrote more than one description per working day for

that 20 year period. Graduate students have been known to spend four years

writing 15 or 20 descriptions, and complain of professorial pressure!

Part V treats of a series of very large phytophagous families: Elateridae, Bu-

prestidae, Cerambycidae, Chrysomelidae, Curculionidae, Scolytidae, Scarabaei-

dae, and related small families.

The entire series is still available for a combined price of $82.50. Ed.

(Continued on p. 152)



STUDIES OF THE BYRON BOG IN SOUTHWESTERN ONTARIO
XLVII. INSECTS OF THE SPHAGNUM MAT 1

W. W. Judd2

In the description of the Byron Bog at London, Ontario (Judd,

1957) it is pointed out that there are in it three zones, designated as

A, B, and C. Zone A is based on a floating mat of Sphagnum moss

which surrounds the central pond of the bog, Redmond's Pond. In

August, 1967, a study was made of the insects inhabiting the Sphag-

num.

The apparatus used in sampling was a square wooden frame with

walls five inches high and with inner dimensions 13 inches X 13

inches. The top of the frame was open and the bottom was closed

with wire screening with 1/2 inch mesh. When in use the frame was

set over a white metal pan. Each sample consisted of the upper

three inches of Sphagnum fronds taken from a patch of the mat of

dimensions 13 inches X 13 inches. Thus the volume of a sample was

13 X 13 X 3 X 1 cu. in. (507 cu ins.). The sample of moss was put

into the frame and tossed and shredded so that insects in it fell through

the screen into the pan. The insects were then collected and pre-

served in fluid or pinned.

The insects were identified by the following taxonomists, all of

whom, unless otherwise noted are with the Agricultural Research

Service, U. S. Department of Agriculture, Beltsville, Maryland. :G.

L. Ayre, Research Institute, Canada Department of Agriculture, Belle-

ville, Ontario ( Formicidae); G. E. Ball, University of Alberta, Ed-

monton, Alberta (Carabidae); B. D. Burks (Perilampidae); K. Chris-

tiansen, Grinnell College, Grinnell, Iowa (
Collembola ) ;

R. C. Froesch-

1 Accepted for publication: December 13, 1971 [3.0157].
zDepartment of Zoology, University of Western Ontario, London, Ontario.

Ent. News, 83: 145-151, 1972 145
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ner (Cercopidae, Nabidae); J. M. Kingsolver (Helodidae); P. M.

Marsh (Scelionidae); W. R. Suter, Carthage College, Kenosha, Wis-

consin (Scydmaenidae); V. R. Vickery, Macdonald College, Quebec
(Gryllidae); J. Wagner, Carthage College, Kenosha, Wisconsin (Psel-

aphidae). All insects are deposited in the collection of the Depart-
ment of Zoology, University of Western Ontario except those noted

as "kept" in the institutions where they were identified.

In a preliminary sampling on August 22, 1967, a single sample

yielded nineteen insects: Staphylinidae 1 beetle; Cyphon padi 1

beetle; Rybaxis clavata 2 beetles; Dolichoderus pustulatus 8 ants;

Myrmica brevispinosa discontinue! 5 ants; Formica neorufibarbis al-

gida 2 ants.

On August 24, 1967, twenty samples were taken at twenty sites,

equally spaced around Redmond's Pond and about 20 yards back from

the edge of the pond. The samples were taken between 1:00 and

4:00 p.m., the sky being partly cloudy, the temperature 75 F. and a

light southeasterly breeze blowing. The results of the sampling are

presented in Table I. The twenty samples yielded 128 insects, i.e.

6.4 insects per sample. As indicated in the following account, most

of these are insects which regularly inhabit damp, mossy situations

but a few evidently were from the Chamaedaphnetum calyculatae

complex which grows over much of the Sphagnum mat and in which

the predominant plant is leatherleaf, Charnaedaphne calyculata.

COLLEMBOLA

ENTOMOHRYIDAE

Tomocerus flavescens (Tullberg) (kept) This species is reported

by Maynard (
1951

)
as being common in soil and was previously found

in the Byron Bog in fungi by Judd (1965).

HEMIPTERA

NABIDAE

NaJris sp. (nymph) This nymph was reddish in colour and was

thus probably Nabis rufusculus Reut., a species which was previously

found in the Byron Bog on leatherleaf growing above the Sphagnum
(Judd, 1960).



Ent. News, Vol. 83, June 1972 147

HOMOPTERA

CERCOPIDAE

Clastoptera saint-cyri anceps McAtee This insect was likely tem-

porarily on the Sphagnum mat for it is regularly an inhabitant of the

leatherleaf shrubs growing above the moss
( Judd, 1960).

ORTHOPTERA

GRYLLIDAE

Nemobius palustris Blatchley (3 kept) The presence of this

cricket in the Sphagnum mat is in accord with the report of Vickery
and Kevan

(
1967

)
that its distribution is disjunct as the species is

found only in sphagnum bogs.

COLEOPTERA

CARABIDAE

Pterostichus patrueUs Dejean The presence of this beetle on the

Sphagnum mat is in accord with the report of Ball (1968) that it is

found in moss. It has also been found in the wooded zone, Zone B,

of the Byron Bog by Judd (1971).

Dijschirius ?timidus Lindroth The presence of this beetle on the

Sphagnum mat is in accord with the report of Chagnon and Robert

( 1962) that beetles of the genus Dyschirius occur in damp places and

the report of Dillon and Dillon (1961) that they occur in wet places

near fresh water.

Acupalpus pauperculus Dejean The presence of this beetle is in

accord with the report of Blatchley (1910) that it occurs in damp lo-

calities.

STAPHYLINIDAE

Staphylinid beetles have previously been found in the Byron Bog
in fungi (Judd, 1965) and in the leaves of pitcher plants (Judd, 1959).
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HELODIDAE

Cyphon padi (L. ) (5 kept) Beetles of the genus Cyphon have

been previously found in the Byron Bog in leaves of pitcher plants

(Judd, 1959) and in the shrubs of leatherleaf growing above the moss

(Judd, 1960) and elsewhere in London in a muskrat house (Judd,

1970).

PSELAPHIDAE

Rybaxis clavata Brendel (all kept) The presence of this beetle

in the Byron Bog is in accord with the report of Reichle (1966, 1967)

that it is a true bog-inhabiting form of boreal affinity, restricted to

sphagnum bogs along the postglacial fringe.

x

SCYMAENIDAE

Napochus femorale (Casey) (all kept)

Euconnus debilis Casey (all kept)
Euconnus salinator LeConte ( all kept )

The presence of these beetles in the Sphagnum mat is in accord

with the report of Blatchley ( 1910) that they occur in moist localities.

HYMENOPTEBA

PERILAMPIDAE

Perilampus fulvicornis Ashmead This species is found over much
of North America and is parasitic on several species of caterpillars

(Muesebeck et al., 1951). The wasp was likely temporarily on the

Sphagnum mat in the Byron Bog where it would normally be a para-

site of caterpillars on trees or shrubs in the bog.

SCELIONIDAE

Opisthacantha sp. (4 kept) All species of the subfamily Scelioni-

nae (which includes Opisthacantha), for which the hosts are known,

are parasites in the eggs of other insects, several species being para-

sites of the eggs of crickets and grasshoppers. It is thus likely that in
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the Byron Bog Opisthacantha is a parasite of the eggs of the cricket,

Nemobius palustris, which lives in the moss, or of some other orthop-
teran which lives in the shrubs of leatherleaf

( Judd, 1960
)

.

FORMICIDAE

Dolichoderus pustulatus Mayr (5 kept) This ant was found only

in the preliminary sample taken on August 22. The species occurs

over much of eastern North America and nests in soil
(
Muesebeck et

al, 1951).

Myrmica brevispinosa discontinua Weber (8 kept) This is a com-

mon species across North America, being in the subfamily Myrmicinae
which includes ants that nest in many kinds of situations

(
Muesebeck

et al, 1951).

Tapinoma sessile (Say) This is a species widely distributed in

North America (Muesebeck et al., 1951). It has previously been

found in the Byron Bog in leaves of pitcher plants (Judd, 1959).

Formica neorufibarbis algida Wheeler (4 kept) This species oc-

curs over much of the northern part of eastern North America and is

common in peat bogs but not limited to them ( Muesebeck et al.,

1951). Two ants, a queen and a callow, were determined by Dr.

Ayre as being possibly of this species ( Table I
)

.
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2.0157 Studies of the Byron Bog in southwestern Ontario XLVII. Insects of

the Sphagnum mat.

ABSTRACT. Samples of Sphagnum moss taken from the floating mat of the

bog in August, 1967, yielded several species in the families Entomobryidae, Na-

bidae, Cercopidae, Gryllidae, Carabidae, Staphylinidae, Helodidae, Pselaphidae,

Scydmaenidae, Perilampidae, Scelionidae and Formicidae. W. W. Judd, De-

partment of Zoology, University of Western Ontario, London, Ontario, Canada.

Descriptors: Byron Bog, Ontario, Canada; Insects of bog; Sphagnum mat; bog

ecology.
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Entomologist's Library cont. from p. 144 )

17. Identification Aids

Coleoptera

THE BIONOMICS OF BLISTER BEETLES OF THE GENUS MELOE AND
A CLASSIFICATION OF THE NEW WORLD SPECIES, by J. D. Pinto and

R. B. Selander. Urbana: University of Illinois Press. 1969. 222 p. Paper

$10.00.

The Illinois Biological Monograph series contain many excellent publications,

of which this is another example of treatise well done. This work treats the

bionomics of the genus Meloe and the taxonomy of the 23 New World species.

Seven species are described as new and five names are placed in synonymy. In

addition to the presentation of an extensive survey of the literature, the bionomic

portion incorporates the results of original investigations. There are 163 illustra-

tions (photographs and line drawings) that are of great aid in identification. Geo-

graphical distribution maps are provided for many species. This book would be of

prime interest to Coleopterists and other entomologists interested in this group.

Ed.

A TAXONOMIC REVISION OF THE WEEVIL GENUS DORYTOMUS IN

NORTH AMERICA (COLEOPTERA: CURCULIONIDAE), by C. W.
O'Brien. Berkley: University of California Press. 1970. 82 p. Paper. $3.00.

This paper (Univ. of Calif. Publ. in Entomology Vol. 60) deals with the class-

ification of the N.A. species of the weevil genus Dorytomus, which usually occur

in willows, cottonwoods and aspens. Thirty previously described N.A. species and

3 new species are described. Ten of the 30 species are placed in synonymy. Keys
to the species of Dorytomus in North America are provided. Drawings of geni-

talia of both sexes as well as photographs of adults are presented. Ed.

BIOSYSTEMATICS OF THE ARIZONA, CALIFORNIA AND OREGON SPE-

CIES OF THE SEED BEETLE GENUS ACANTHOSCELIDES SCHILSKY
(COLEOPTERA: BRUCHIDAE), by C. D. Johnson. Berkeley: Univ. of

California Press. 1970. 122 p. Paper. $5.50.

The bionomics of the seed feeding Bruchids, their life history and habits and

host plants are discussed. A key for the Western species is provided. Twenty
more species are described including 5 new species. Ed.

(Continued on p. 158)



NEW DOLICHOPODIDAE FROM CALIFORNIA AND OREGON
(DIPTERA) 1

F. C. Harmston-

This report includes descriptions of several apparently undescribed

Dolichopodidae found among specimens submitted to the writer for

identification and in collections taken by the writer in California and

Oregon.

Pelastoneurus barri NEW SPECIES

Male. Length, 4.5 mm. Face wide, its width equaling the length of third

segment of middle tarsi; silvery pollinose, the pollen heavier along the orbits,

thinner in the center and in upper concave portion where the bronze ground
color is evident. Front bronze or blue-violet, depending on the angle of reflec-

tion, lightly grayish pollinose. Palpi silvery pollinose. First and second segments
of antennae dark yellow, tending toward brown; third segment dark brown to

black, as broad as long, the apex evenly rounded; arista feathered with rather

long hairs. Postocular setae wholly black.

Mesonotum black when viewed from the side, of a beautiful dark violet color

when viewed from above; a patch of silvery pollen above the base of the wings
and in the humeral depression. Pleurae dark blue with bronze reflections. Ab-

domen violet, the incisures narrowly blackened, with silvery pollinose areas lat-

erally. Hypopygium black; lamellae black, rounded-triangular, tapering to basal

point of attachment, fringed with long black bristles; central organ horn-like,

flattened, curved, the tip bluntly rounded.

Coxae and legs black; the fore tibiae, fore and middle basitarsi brownish.

Hairs and bristles of fore coxae and legs wholly black. Hind femora with longer
hairs on lower portion. Comparative lengths of segments of fore tarsi in the ratio

'Accepted for publication: December 22, 1971 [3.0162].
2
Biologist, Fort Collins Laboratories, Ecological Investigations Program, Center

for Disease Control, Health Services and Mental Health Administration, Public

Health Service, U. S. Department of Health, Education, and Welfare, Fort Collins,

Colorado 80521.
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of 15-7-5-4-5; of middle tarsi 24-15-12-8-7; of hind tarsi 20-27-18-10-8. Halteres

and calypters yellow, the latter with black setae.

Wings tinged with brown; fourth vein bowed forward rather abruptly at apical

third; cross-vein about the same length as distal segment of fifth vein.

FEMALE. Similar to male in general coloration except abdomen which is dark

bronze; face nearly twice as wide as in male, with conspicuous longitudinal

brownish area in middle; distal segment of fourth vein less abruptly curved.

Described from 23 males and 13 females collected by Dr. W. F.

Barr at Tecopa Hot Springs, Inyo County, California, May 16, 1965.

Holotype male and allotype female in California Academy of Sciences;

paratypes in U. S. National Museum, University of Idaho, and collec-

tion of the author.

Pelastoneurus barri n. sp. closely resembles P. aldrichi Van Duzee

in coloration. The two species are readily separated by the shape of

the central horn-like hypopygial organ which in aldrichi is abruptly

bowed near apical third, strongly tapered toward the tip and with

apex sharply pointed.

Neurigona californica NEW SPECIES

MALE. Length, 4 mm. Face wide for a male of this genus, its width about

equal to the diameter of fore basitarsus, the sides parallel, bright silvery pollinose.

Front grayish pollinose, in some lights more yellowish pollinose. Palpi white,

with white hairs and bristles on upper surface. Antennae yellow; third segment
brown on apical half, as broad as long, the apex broadly rounded. Postocular

setae yellowish.

Metanotum and scutellum densely yellowish pollinose, the blue ground color

scarcely evident. Pleurae white pollinose; metapimeron yellow. Abdomen me-

tallic blackish with bronze reflections, the incisures narrowly brownish; marginal

bristles of first segment pale laterally, black above; third and fourth segments with

long, stiff, pale cilia ventrally; fifth segment with large protruding ventral sheath

covering most of the hypopygium. Base of hypopygium brownish, the internal

organs black and polished, the apical membraneous flaps pale, densely clothed

with pale setae. Halteres and calypters white, the latter with long pale setae.

Coxae, femora, tibiae, and tarsi yellowish, the apical 2 or 3 segments of tarsi

somewhat infuscated. Fore coxae with a few pale hairs on anterior surface, and

with 4 large yellow bristles near tip. Middle coxae with black hairs on anterior

surface, two black bristles laterally followed by 4 long pale bristles at apex. Hind

coxae with strong black bristle laterally at basal third. Middle and hind femora

without conspicuous setae on lower edge. Fore tarsi of plain structure. Hind

basitarsus with a dense comb of short yellow bristles on inner side at tip. Com-

parative lengths of fore tibia in ratio of 20, segments of fore tarsi 20-12-6-3-3; of

middle tibia as 32, middle tarsi as 24-8-6-4-3; of hind tibia as 44, hind tarsi as

12-16-8-4-4.
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Wings tinged with brown; veins blackish; distal segment of fourth vein grad-

ually and evenly bowed forward at its middle, parallel with 3rd vein on last por-

tion, ending in the apex of the wing; comparative lengths of cross-vein and last

section of 5th vein in ratio of 9 to 26.

Described from one male collected by Dr. P. H. Arnaud, Jr., at

Greyhound Rock, Santa Cruz County, California, May 22, 1952. Holo-

typc male in California Academy of Sciences insect collection.

Neurigona californica n. sp. closely resembles both N. albospinosa

Van Duzee and N. kesseli Hendrickson in general appearance and

coloration. N. albospinosa differs from N. californica n. sp. in pos-

sessing an abundance of long pale hairs on anterior surface of fore

coxae, in having all hairs and bristles of middle and hind coxae pale,

hind coxae with a large pale bristle laterally, third and fourth abdomi-

nal sternites devoid of long stiff bristles, and fifth abdominal sternite

without large ventral sheath. N. kesseli is described as having black

setae on calypters; second and third segments of antennae black;

third and fourth abdominal sternites devoid of long, pale, stiff setae;

and presence of conspicuous comb-like fringe of short stiff black

bristles at tip of hind basitarsus.

Melanderia californica NEW SPECIES

MALE. Length, 4 mm. Face silvery pollinose, the blue-violet ground color

evident, broad, narrowed immediately below the antennae, the lower portion

much expanded, nearly twice as broad as the middle portion. Front black, opaque

immediately above the antennae, the upper portion and occiput submetallic, blue.

Palpi black, opque, densely clothed with long black hairs. Postocular setae and

whiskers black. Proboscis greatly enlarged, fleshy, bilobed, the side pieces re-

sembling mandibles. Antennae black; third segment scarcely longer than wide,

the tip broadly rounded; arista dorsal, inserted slightly before the apex.

Mesonotum densely brownish pollinose, the ground color dark green in some

lights, bluish in others. Scutellum with one pair of well developed marginal

bristles. Pleurae densely grayish pollinose, the green ground color scarcely evi-

dent; a row of four short, sharp bristles in front of posterior spiracle. Halteres

yellow; calypters brownish yellow with delicate black setae.

Abdomen concolorous with pleurae, but with greenish ground color more

evident, the hairs short, black. Hypopygium black, hypopygial lamellae black,

elongate-oval, as long as the first segment of fore tarsi.

Legs black; anterior surface of fore coxae sparsely clothed with long, delicate,

black hairs; fore tibiae bent near the apex, with concave depression on inner sur-

face at the bend, the tip somewhat enlarged; tarsi of plain structure, the apical
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segments noticeably flattened. Lengths of segments of fore tarsi in the ratio of

15-8-5-4-6; of middle tarsi as 22-10-5-5-7; of hind tarsi as 17-16-7-5-7.

Wings darkened, smoky-hyaline; veins black; first vein short; second vein run-

ning close to the costa and merging with it near the apex of wing.

FEMALE. Similar to male in coloration, but differing as follows: fore femora

not thickened and without stout bristles on lower edge; face broader; fore tibiae

not bent near apex.

Described from 6 males and 8 females collected by the author in

salt marsh along the ocean near San Diego, California, August 10,

1966. Holotype male and allotype female deposited in the Califor-

nia Academy of Sciences; paratypes in the U. S. National Museum,
and the collection of the author.

This new species is closely related to Melanderia curvipes (Van

Duzee), from which it differs by the much larger and broader hypo-

pygial lamellae, in the stout bristles along lower edge of fore femora,

and in having the first and second segments of hind tarsi of nearly

equal length. In M. curvipes the second segment of hind tarsi is

about two-thirds the length of the first segment; also, in this species

the fore basitarsus is conspicuously bowed and possesses a dense

cluster of short, stiff bristles on a slight protuberance at the inner basal

surface.

Tachytrechus mchughi NEW SPECIES

MALE. Length, 4.3 mm. Face about as long as height of eye, its width im-

mediately below antennae about one-third the width near tip; grayish to golden-

gray in color, depending upon the angle of reflection. Front green, lightly gray-

ish pollinose. Antennae dark yellow, the third segment darker on apical

third. Arista wholly black, about as long as the face, ending in an elongate,

spear-shaped, sharp point. Postocular setae wholly black.

Metanotum metallic green with bronze reflections, lightly grayish pollinose;

pleurae densely grayish pollinose. Abdomen metallic green with narrow bronze

incisures, the lateral and ventral portions grayish pollinose. Hypopygium green,

with yellowish pruinose patches near the root, and with long yellow hairs which

contrast with the black hairs and bristles of the other segments; lamellae bright

golden yellow, slightly broader than long, somewhat square, the inner basal mar-

gin with long, dense, golden setae, the remainder of the margin with sparse black

setae, the outer surface with a few scattered black setae. Halteres and calypters

yellow, the latter with black setae.

Coxae concolorous with pleurae, the anterior pair yellowish on apical third, all

with black hairs and bristles on anterior surface. Femora of plain structure, black

on basal two-thirds, the apical portions yellow, middle and hind pairs with notice-
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ably longer setae along lower edges. Fore tibiae yellow, slightly infuscated on

apical third, with two irregular rows of long bristles on the front and a row of four

evenly spaced bristles on outer side. Middle and hind tibiae narrowly yellow at

base, the remaining portion dark brown to black. Tarsi black; length of segments

of fore tarsi in the ratio of 15-7-5-3-4; of middle tarsi as 30-13-10-5-5; of hind

tarsi as 25-23-13-8-8.

Wings grayish hyaline, without infuscation; distal segment of 4th vein gently

bowed at basal third; length of the cross-vein and the last section of 5th vein in

the ratio of 15 to 14.

Described from 2 males collected by Mr. R. A. McHugh at La-

tourele Falls, Oregon, August 2, 1962. Holotype male deposited in

California Academy of Sciences; paratype male in collection of the

author.

Tachi/trechus mchughi n. sp. closely resembles T. boharti Harm-

ston in general coloration and in the shape of the arista. In T. boharti

the hypopygial lamellae are about twice as long as broad with inner

basal portion sparsely clothed with black setae; the base of the hypo-

pygium is sparsely clothed with black hairs; the apical thickened por-

tion of arista is much broader; and the distal segment of the 4th vein

is strongly bowed at the middle.

Tachytrechus duplicatus NEW SPECIES

MALE. Length, 4.5 mm. This new species is similar to T. mchughi in general

coloration of body and legs, differing as follows: Middle and hind tibiae yellow,

the tips slightly infuscated. Fore tibiae with a row of about 8 strong bristles on

outer side (4 bristles in mchughi); arista longer, ending in an elongate oval la-

mella which tapers to a pointed base, paler at point of attachment. Hypopygial
lamellae larger than in mchughi, the margin evenly and heavily ciliated, but with-

out the dense cilia along basal inner portion. Comparative length of segments of

fore tarsi in the ratio of 15-7-5-4-5; of middle tarsi as 30-14-10-8-8; of hind tarsi

as 25-25-15-10-8.

Venation and color of wings similar to mchughi.

Described from one male collected by the author at Baker, Oregon,

July 25, 1965. Holotype male in California Academy of Sciences.

2.0162 New Dolichopodidae from California and Oregon (Diptera)

AHSTRACT. Five new species of Dolichopodidae (Diptera) are described.

The new species from California are Pehistorwurus barri n. sp., Ncurigona cali-

fornica n. sp., and Melandcria californica n. sp.; new species from Oregon are
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Tachytrechus mchughi n. sp. and Tachytrechus duplicatus n. sp. F. C. Harmston,

U. S. Public Health Service, Fort Collins, CO 80521.

Descriptors: Diptera; Dolichopodidae; California; Pelastoneurus foam, n. sp.;

Neurigona californica, n. sp.; Melanderia californica, n. sp.; Oregon; Tachytrechus

mchughi, n. sp.; Tachytrechus duplicatus, n. sp.

(Entomologist's Library, continued from p. 152)

18. Techniques

PHOTOGRAPHY FOR SCIENTIFIC PUBLICATION, by Alfred A. Blaker. San

Francisco: W. H. Freeman and Co. 1965. xii+ 158 p. Cloth. $8.00

This handbook provides a source of useful and practical information about

photography for those persons who need to make pictures to illustrate, articles to

be submitted for scientific publication. The main consideration of the text is on

black and white still photography though there is a chapter on color work. The

author obviously has had experience with insect photography as there are some

excellent insect photographs as examples. The book provides a logical sequence
of instruction in photography for scientific purposes and a handy source of infor-

mation on methods of photographing specific subjects. This is a valuable source

book for all biologists and photographers. Ed.

A PRIMER OF POPULATION BIOLOGY, by E. O. Wilson and W. H. Bossert.

Stamford (Conn.): Sinauer Associates. 1971. 192 p. Paper $3.95

Designed to be self-teaching, the book shows how to apply simple mathemati-

cal models in population biology, shows how to construct such models, and pro-

vides a sense of the creative work in this field. Numerical problems throughout

the text enable the reader to test his growing mastery of the subject. Many ad-

vanced topics are introduced at the elementary level without loss of rigor: genetic

drift, measurement of rates of evolution, competition theory, reproductive value,

and the theory of species equilibrium. Systematic biologists are all levels of at-

tainment will profit from this book. Ed.

SYSTEMS ANALYSIS AND SIMULATION IN ECOLOGY, by B. C. Patten

(ed.). New York: Academic Press, 1971. Vol. 1, xv + 607 p. Cloth $27.50.

The first comprehensive and accurate picture of growing applications of sys-

tems science and computer technology applied to ecology is presented in this

volume. It describes, for the elementary to intermediate technical reader, how
to model both small- and large-scale environmental systems, and provides numer-

ous examples of applications ranging from dynamics of cell growth to energy and

material flows in terrestrial, freshwater, and marine ecosystems.

Ecologists, environmental scientists of all kinds, limnologists, marine biologists,

foresters, economists, sanitary engineers, bio-engineers, systems scientists, and

simulation specialists will find this book to be an accurate and meaningful por-

trayal of the current state of the exciting new field of systems ecology. Ed.



FLASH COMMUNICATION IN THE FIREFLY
PHOTURIS DIVIS. (COLEOPTERA: LAMPYRIDAE) 1 2

Lawrent L. Buschman3

Early work on flash behavior of Photinus pyralis by McDermott

(1911), Mast (1912), and Buck (1935) established the importance

of flashing in bringing the male and female together. They also es-

tablished the significance of the time interval between the male flash

and female response flash in male recognition of the female flash.

Lloyd ( 1966a, 1966b
)
described flash communication in most Nearctic

species of Photinus and Pyractomena and showed that flash signals

function as reproductive isolating mechanisms. Fireflies of the genus

Photuris are extremely common in North America yet no one has de-

scribed the flash communication of any of these fireflies, although Wil-

liams (1917) and Hess (1920) suggested that the flashing behavior of

these fireflies was associated with sexual recognition. Barber (1951)

described many of the male flash patterns of different species of Pho-

turis. This paper describes observations made during the summers of

1965 and 1966 near Emporia, Kansas, on the flash communication of

Photuris divisa LeConte.

METHODS AND MATERIALS

Field observations of Photuris divisa were made at several locali-

'From a research problem presented to the Department of Biology, Kansas

State Teachers College, for the degree Master of Science. Part of this research

was conducted while attending a NSF Academic Year Institute for Biology

Teachers at KSTC.
2Florida Agricultural Experiment Station Journal Series No. 4255. Accepted

for publication: December 18, 1971 [3.0159].

'Present address is Department of Entomology, University of Florida, Gaines-

ville, Florida, 32601.
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ties in the vicinity of Emporia, Kansas. Time intervals were measured

with a stopwatch, and air temperature was measured at 3 ft. with a

mercury thermometer. Identification was based on keys and descrip-

tions by Barber (1951) and McDermott (1969).

In the laboratory females were kept individually in 12 oz. jars con-

taining moist soil or grass. About two dozen males were kept in a

screened cardboard box (12 X 18 X 18 inches) containing a wet

towel. A jar containing a female was placed in front of or in the

screened box and the flash exchanges between male and female were

recorded electronically. Artificial flashes were sometimes used in place

of male or female flashes.

Flashes were recorded with an RCA 931 photomultiplier tube

powered by a 1000 V DC power supply. The signal from the tube

was fed into a channel of a Tektronix, Type 502, oscilloscope. An os-

cilloscope camera (Grass Instrument Co. C-4) recorded the signals

at 5 or 25 mm /sec film transport speeds. Single frame exposures were

also made with the oscilloscope sweeping at 0.5 cm /sec. The time in-

tervals were then measured from the beginning of each signal near

the base line on the developed film. Artificial flashes were produced

by a 7 watt, 110 V, unfrosted bulb in a small cardboard box with a

]
/2 X Vfe inch opening covered with a Wratten No. 58 green filter. The

light was powered by 90 V pulses from an electronic square wave

stimulator (Grass Instruments Co. S-4). Initially a flashlight was also

used.

FIELD OBSERVATIONS

Adult Photuris divisa were seen in the field from mid May until

late July in grassy habitats where the vegetation was 1-2V2 ft. tall.

Male flashing activity began about 16 min. after sunset and lasted for

about an hour. The first flashes were often single pulses emitted by
males perched on the grass. A few minutes later males began to fly

slowly, 1-2 ft. above the vegetation, emitting paired pulses about 0.4

sec apart at intervals of 4.6 sec (range 3.2-7.1 sec, n = 32, 21-22.5C).
Females were found on vegetation about 6 inches above the ground
where their flashes could be seen from above. Their response flash

consisted of 2, 3 or more pulses spaced slightly farther apart than the

male's pulses. They did not appear to flex the abdomen when an-

swering as noted in Photinus ( Lloyd, 1966b
)

. The females responded
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to male paired flashes after a delay of about a second. Flying males

landed near responding females or flew back over and flashed again.

After landing the male emitted paired flashes at irregular intervals.

If the female responded he walked or flew to her. Several males were

often attracted to one female. When the female responded to one

male other males often moved toward her. Males usually emitted

pulses as they reached the female. On two occasions the male con-

tacted the female without having flashed. As the female backed away
the male produced two pulses, then crawled after her. Males an-

tennated the females as they mounted and copulation took place with

the male dorsal to the female.

Both sexes emitted repeated single flashes at about 1 sec intervals

when collected, captured by spiders, or stimulated in other ways.

Twenty-four females were collected, most of them located by their

flash response to paired pulses produced with a flashlight. This tech-

nique was particularly effective just before the males began flying.

The female response flash could also be identified by the number of

pulses. Females seemed to be scarce during dry spells but more com-

mon the day after a rain. The females often dropped from their

perches in response to unusual movements. This behavior allowed

some females to escape collection, although often they emitted re-

peated single flashes which helped to locate them in the thick grass.

LABORATORY OBSERVATIONS

In the laboratory these fireflies repeated the flash behavior that had

been observed in the field. Many of the females responded to male

and artificial flashes. Males kept individually did not produce the

characteristic paired flash pattern but among males kept in numbers

there were usually at least a few that did. When working with so

many males the last pulses of the female response were usually lost

in a burst of male flashes. Repeated single flashes were also common
and interfered with other flash behavior.

The interval between the 2 pulses of the male flash pattern was

0.34 sec (s.d.
= 0.05 sec, n = 31, 26-28C). The female response flash

consisted of a series of 1 to 5 pulses 0.52 sec
(
s.d. = 0.04 sec, n = 12,

26-28 c
C) between the first and second pulses and 0.51 sec (s.d.

=
0.13,

n = 6, 26-28C) between the second and third pulses. Fourth and

fifth pulses were rare. The duration of both male and female pulses
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sponded to flashes of several durations, 0.1-0.5 sec. However, these

responses were notably less vigorous and the females generally did

not answer further flashes for a time. Female responses to artificial

flashes are shown in Fig. ID and Fig. IE.

A burst of single dim pulses was produced by males whenever a

female responded to a male paired flesh pattern (Fig. 1C). A similar

burst of pulses could be produced by answering a male flash pattern

with an artificial flash response (Fig. 1G). However, the male re-

sponses to these artificial flashes did not remain vigorous for very long.

No burst of pulses occurred unless the artificial flash followed a male

paired flash pattern. The burst of pulses occurred when the interval

between pulses of the artificial flash pattern varied from 0.3 sec to 1.0

sec as long as the first pulse of the artificial pattern began about a sec-

ond after the male's paired flashes. A second male could also trigger

a burst of pulses if he flashed about a second after another male's

paired flashes (Fig. IF).

DISCUSSION

The response interval between the flashes of male and female P.

divisa appeared to be the critical parameter in male recognition of

the female flash. Two observations support this conclusion. First,

there was little variation in the response interval. Second, the burst

of male pulses produced when a female responded to male paired

flashes could be induced by artificial flashes only when they began
about a second after a male paired flash pattern. The response in-

terval was also reported to be the critical parameter for Photinus and

Pyractornena fireflies (Lloyd 1966a, 1966b). But, since flying males

could not be attracted to artificial flashes, the importance of this

parameter was not proven.
P. divisa females responded readily to artificial pulses spaced about

0.4 sec apart. Occasionally they responded to single- or triple-pulsed

flashes or to flashes of various durations when these flashes followed a

series of paired flash patterns. However, since these responses were

notably less vigorous and the females generally did not answer further

flashes, the critical parameter of the male flash for female recognition

appeared to be 2 pulses spaced about 0.4 sec apart. Other character-

istics of the male flash such as position, color, and shape of light organ

did not appear to be as critical to female recognition of the male flash

because the females responded to various light sources of different
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colors and shapes. The reason for the discrepancies in female re-

sponse interval to artificial flashes is uncertain. This discrepancy was

discovered after further tests were impossible.
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2.0159 Flash communication in the firefly Photuris divisa. (Coleoptera:

Lampyridae)

ABSTRACT. Males of the firefly Photuris divisa LeConte fly over grassy habi-

tats emitting paired flash patterns at intervals of 4.6 sec. The pulses are 0.34

sec apart. Females remain on low vegetation and respond to male flashes with

2 to 5 pulses after an interval of 1.40 sec ( 26-28 C as measured from the first

male pulse) and 1.0 sec ( 26-28 C as measured from the second male pulse).

These pulses are 0.5 sec apart. Males land near females and locate them after

a series of flash exchanges. This behavior is similar to that reported for Photinus

and Pyractomena fireflies, but has not previously been reported for Photuris fire-

flies. Lawrent L. Buschman, University of Florida, Gainesville, FL 32601 .

Descriptors: Coleoptera; Lampyridae; firefly;
Photuris divisa; mating; flash

communication; Kansas, firefly.



TICK LOCALITY AND HOST RECORDS FROM LONG
ISLAND AND SOUTHEASTERN NEW YORK STATE 1

Newell E. Good-

Arbovirus surveys conducted during 1971 by the Bureau of Epi-

demiology, New York State Department of Health included the col-

lection of large numbers of certain groups of blood sucking arthropods

to be tested for natural infection with arboviruses. Ticks were col-

lected by dragging and by examination of horses, dogs, trapped wild

mammals, and netted birds. All specimens were identified before

pooling for tests, and representative samples of all lots as well as all

unusual or hard to determine specimens were kept for positive identi-

fication. Some ticks also were collected or acquired from other

sources, e. g. from animals found dead along highways and specimens
sent to us for identification. Altogether we identified a total of more

than 4,000 ticks of all stages comprising eight species in five genera

from the area during 1971. This included Amblyomma americanum

(Linn.); Dermacentor variabilis (Say); Haemaphysalis leporis-

palustrls Packard; Ixodes dentatus Marx; Ixodes muris Bishopp and

Smith; Ixodes scapularis Say; Ixodes texanns Banks; and Rhipiceph-
alus sanguineus Latreille. The addition of I. texanus and confirma-

tion of the current presence of A. americanum in New York bring the

State list of ticks to 16 species in six genera. ( Jamback, 1969).

A major portion of the tick collections were made- at a large guest

ranch near Montauk Point, Suffolk County, New York at the south-

eastern tip of Long Island, between May 5 and October 20, 1971. The

most significant development at this location was the finding of the

Lone Star tick, Ambhjomma americanum, a southern species which is

'Accepted for publication: January 24, 1972 [3.0167].

-Bureau of Epidemiology, New York State Department of Health, White

Plains, NY 10603.
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an established vector of Rocky Mountain spotted fever and tularemia.

A total of 19 specimens were obtained consisting of eight males, seven

females and two nymphs taken by dragging or on clothing, one nymph
attached to man (the writer), and one engorged female from a horse.

Thus there can be no question regarding the establishment of A. amer-

icanum in at least this one small area of Long Island. The geographi-

cal extent of the area infested by A. americanum is not known because

collections were made only in one locality in Suffolk County. In view

of the fact that Collins et al, (
Anastos 1947; Collins, Nardy, and Glas-

gow 1949a and 1949b) failed to find this species in their collections

throughout eastern Long Island in 1946, 1947, and 1948, including

some collections made less than two miles from the area where our

specimens were taken, it is possible that this is either an isolated and

very delimited infestation or a very recent introduction. Either or

both of these theories are given added weight by the fact that this

ranch each spring brings in horses from other States including southern

and southwestern States where A. americanum is abundant, and has

at times in the past also imported cattle from southwestern States.

In view of the fact that this species is of considerable importance
both in disease transmission and in annoyance to man and domestic

and wild animals it might be advisable to determine whether this is in

fact a small isolated infestation and if so to take the necessary meas-

ures to eradicate it before it becomes widespread over Long Island.

We are able to find only two other specific records of A. americanum

in New York State during the past century, both involving only one

specimen each, and this southern species had been considered to be

no longer established this far north. However, specimens have been

reported from Maine, Massachusetts and Rhode Island, (Clifford et al

1961); and from Connecticut and Michigan (Bishopp and Trembley
1945 )

. Most, if not all, of these records would appear to be accidental

importations of a temporary nature and do not indicate establishment

of this species in those states. The other two recent records of A.

americanum in New York State are (
1

)
Rehn 1953, one partly en-

gorged female removed from a child at a military installation, (Fort

Wadsworth), Staten Island, May 1952, but with no more specimens
found in a subsequent investigation, and, (2) Jamback (1969,) one

engorged specimen removed from a patient in Catskill, N.Y. (June

1954) who had just returned from Long Island. Undoubtably this

tick was picked up on Long Island but the exact locality is unknown.
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New tick-host records from Montauk Point include the following:

Ixodes mum, 27 nymphs and one larva on a Bobwhite, Colinus virgini-

anus (June); one nyrnph on an American woodcock, Philohela minor

(July); six nymphs on starlings, Sturnus vulgaris (July); three nymphs
on a red-winged blackbird, Agelaius phoenicius (July); and two

nymphs on a brown-headed cowbird, Molothrus ater (July). Several

host records listed only one or two times previously have been dupli-

cated in our collections, e.g., Ixodes muris on man, Eastern cottontail,

catbird, brown thrasher, and robin; and /. clentatus on a robin.

In Westchester County one engorged female of /. scapularis was

taken on November 10th from a dog in Ossining which had been al-

lowed to run in brushy areas of Manursing Island, Rye, four days

previously. Nearly all other New York records of I. scapularis are from

eastern Long Island or on man or dogs recently returned from there.

Ixodes texanus has not, as far as we can determine, been reported

from New York State or nearer to it than Maryland, Delaware, Iowa,

and western Ontario. On June 28, 1971 we took five engorged females

from a raccoon, Procyon lotor, found dead along U. S. Route 6 near

the west end of Bear Mountain State Park in Orange County, N.Y.

On July 7, 1971 three more female I. texanus were taken on a raccoon

found dead on U. S. Route 9 in Ossining, Westchester County, N.Y.

These two records, coming from both sides of the Hudson River, would

appear to indicate a general distribution of this species on its favorite

host the raccoon at least in the lower Hudson River valley of New
York State.

Specimens representing all new locality and host records and most

of the new host records were examined by Dr. C. M. Clifford, Rocky
Mountain Laboratory, Hamilton, Montana, and/or by John K. Chlada,

University of Maryland and the writers determinations verified.
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2.0167 Tick Locality and Host Records from Long Island and Southeastern

New York State.

ABSTRACT. Amblyomma americanum ( L. ) was found to be established at

Montauk Point at the extreme eastern end of Long Island. This is the first recent

record of its establishment in New York State. Ixodes muris Bishopp and Smith

was taken on five additional species of birds for the first time, at the same location.

Ixodes texanus Banks was found on raccoons in Bear Mountain State Park and

Ossining, these being the first records from New York or from adjacent States.

Sixteen species of ticks are now reported from New York State.

Descriptors: Ticks; new records; Amblyomma americanum, Long Island;

Ixodes muris, birds; Ixodes texanus, New York.



FRANCIS WALKER'S LITTLE KNOWN NORTH AMERICAN
SPECIMENS OF THE FAMILIES ANTHOMYIIDAE AND
MUSCIDAE (DIPTERA) IN THE BRITISH MUSEUM

(NATURAL HISTORY) 1

H. C. Huckett2

Walker (1852, 1861), in his descriptive work on the Diptera in the

collections of W. W. Saunders, left a residue of exotic specimens to

which he assigned only manuscript names. Many of these, including
those from North America, were recorded later by Stein

(
1901

)
in his

paper entitled Die Walker schen aussereuropaischen Anthomyiden in

der Sammlung des British Museum zu London, and therein were re-

ferred to as "in litt." So far as I am aware only three of these names
that may be ascribed to the families Anthomyiidae and Muscidae

have survived in the literature, namely, relata, semimutata, succedens,

with Stein cited as the author.

Through the courtesy of Mr. A. C. Pont of the British Museum I

was granted permission and provided with the facilities for reexam-

ining the North American specimens listed by Stein in the above

article that belonged to the foregoing families, many of which I had

previously seen when visiting the museum in 1932. I am also grateful

to Mr. Post for valuable additional information by letter aiding diag-

nosis, and for reading the submitted manuscript.
The specimens, with two exceptions (vide infra}, have been as-

sembled under the name Anthomyia, and although many are in poor
condition they are capable of recognition after careful examination

and with due discernment. These bear the notation "U.S." on the

original small ticket, and in addition have later been labelled "United

States, W. W. Saunders".

'Accepted for publication: January 12, 1972 [3.0169].

'Box 38, R. F. D. 1, Riverhead, New York 11901.
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I have followed the order and pagination in which Walker's names

appear in Stein's paper (loc. cit.), and have noted a few apparent

discrepancies with the specimens to hand.

alterna (p. 186). A male and female of Lispe albitarsis Stein, the

female headless. Stein refers to two males.

assueta (p. 187). Three females of Lispe albitarsis Stein.

conjusa (p. 193). A female of Delia alaba (Walker).
debilis (p. 194). A female of Pegomya lipsia (Walker); abdomen,

hind legs and segments 3 to 5 of fore tarsus missing.

deviata (p. 195). A headless female of Fucellia tergina (Zetter-

stedt), with reddish palpa and tibiae,
= F. intermedia Lundbeck.

Stein evidently had misnamed the specimen F. fucorum.

egressa (p. 195). A defective female specimen of Coenosia, with-

out abdomen and without mid and hind legs, hence rendering present

recognition difficult.

Stein records the specimen as probably similar to the female of his

Coenosia canescens, a conclusion with which I concur, having noted

in 1932 that the specimen had a yellowish mid femur with a darkened

area on distal half.

extranea (p. 195). A moldy, headless male of Delia platura (Mei-

gen). Fore tibia with a coarse blunt-tipped apical posteroventral

bristle, mid metatarsus without dorsal bristles, hind femur and hind

tibia as in the male of platura.

illata (p. 197). Two females of Limosiu atrata (Walker), one

being without the abdomen, = Coenosia canescens Stein.

incnlta (p. 198). A female of Lispe albitarsis Stein.

indecisa (p. 198). A female of Limnophora narona (Walker),
= L. cyrtoneurina Stein.

multiplicata (p. 202). A headless female of Bithoracochaeta leu-

coprocta (Wiedemann), without hind legs, =Caricea insignis Stein.

occidentis (p. 203). A male with abdomen and all legs missing,

and owing to its wide frons has, in my opinion, been alluded to as a

female. The head is characteristic of the male of Neodexiopsis rufi-

tibia (Stein), with its robust antennae.

praeterita (p. 204). A specimen of Bithoracochaeta leucoprocta

( Wiedemann ) , without abdomen and legs. Sex undetermined.

relata (p. 206). A male of Delia alaba (Walker).
robusta. (p. 207). Probably a discolored female specimen of Gyrn-

nodia arcuata (Stein).
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secunda (p. 208). A much damaged female specimen, with head,

abdomen and a wing missing, and legs abraded, thus precluding any

present attempt at identification.

Stein records the specimen under the name Chortophila cilicrura

Rondani, a matter to which I may have added little by questionably,

in 1932, citing the name trichodactyla. The females of the two species

are scarcely distinguishable from one another.

sexnotata (p. 208). A female specimen of Lispocephala enjthrocera

Robineau-Desvoidy, = L. lacteipennis Zetterstedt, placed under the

genus name Dialyta, and having handwritten labels, "Huds. Bay", and

"792 Dialyta .sexnotata". I did not see this specimen on this occasion.

simulans (p. 209). A male of Delia platnra (Meigen). Stein men-

tions a female.

succedens (p. 212). A female of Plydrotaea succedens Stein, and

possibly that of Anthomyia tersa Wiedemann according to Stein
(
1919

p. 129). I was given the opportunity of examining the type of tersa,

which happened to be in Mr. Font's care, but could contribute little

to what Stein had already noted.

tarsalis (p. 213). The defective female specimen here mentioned

by Stein as probably belonging to Pegomya formed the basis for my
previous remarks on Anthomyia tarsalis Walker from "U. S.", a species

I regarded as identical with Lasiops latipennis (Malloch), (Huckett,
1934 p. 144). The specimen was not among the material studied on

this occasion.

In the preceding paragraph Stein, after giving the page reference

denoting the description of Anthomyia tersalis Walker, "Saund. 355",

mentions briefly that the male is missing, but not before having of-

fered inadvertently a description of a female belonging to Coenosia,

with no mention of country of origin. The latter, in my opinion, may
be associated more appropriately with Coenosia tarsalis Walker, ibid.

p. 367.

transient (p. 214). A headless female of Limosia nigrescent

(Stein).

transmutam (p. 214). A male and two females of Linmophora
narona (Walker).

tribulis (p. 214). A female of Pegomya gopheri Johnson. I have
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with me for comparison two females of gopheri from Riley County,
Kansas.

vaccillans (p. 215). A female of Lispe albitarsis Stein.
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2.0169 Francis Walker's little known North American specimens of the families

Anthomyiidae and Muscidae (Diptera) in the British Museum (Natural History).

ABSTRACT. A reexamination was made of Walker's little known specimens of

Anthomyiidae and Muscidae from North America, recorded by Stein in 1901. Of
24 nominal species thus treated 9 were identified that were left unnamed by

Stein, and 8 new synonyms are indicated: Hylemya confusa Stein = Delia alaba

( Walker ) ; Pegomya dcbilis Stein = P. lipsia ( Walker ) ; extranea Stein = Delia

platura ( Meigen ) ; Coenosia occidentis Stein = Neodexiopsis rufitibia ( Stein ) ;

Lirnnophora robusta Stein = Gymnodia arcuata ( Stein ) ; Pegomya tarsalis Stein =
Lasiops latipennis (Malloch); Coenosia transiens Stein C. nigrescens Stein;

Pegomya tribulis Stein = P. gopheri Johnson. H. C. Huckett, Box 38, R. F. D. 1,

Riverhead, New York 11901.

Descriptors: Diptera; Anthomyiidae; Muscidae; emendations of taxa; new

synonyms.
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SYNOPSIS OF HOPLODICTYA CRESSON
WITH ONE NEW SPECIES

(DIPTERAiSCIOMYZIDAE) 1

T. W. Fisher and R. E. Orth 2

INTRODUCTION. Since 1962 when California Experiment Station

Project No. 2037, "Biological Control of Non-marine Mollusks," was

initiated, we have been studying the genus Hoplodictya and early

recognized, as did Steyskal (1965b), that "H. spinicornis" included a

complex of species. Over 400 specimens have been collected in west-

ern North America, and material from 17 collections, most of which

covered regions outside our normal area of interest, has been studied.

Having examined the type specimen or type series of H. spinicor-

nis
(
Loew

)
and its synonym H. acuticornis (

v. d. Wulp ) , respectively,

we are now able to present this revision which is based primarily on

highly consistent differences in male terminalia, reasonably consistent

differences in female terminalia, and geographical distribution. The

configurations of the posterior surstyli and the ventral process of the

hypandria are the principal diagnostic characters. They show negli-

gible variation throughout the ranges of the three species we now

recognize in the H. spinicornis complex and are, therefore, considered

reliable as diagnostic criteria.

The distribution map (Fig. 15) includes only localities for ma-

terial that we have seen and identified by examination of male and/ or

female terminalia.

Hoplodictya setosa (Coquillett) and H. kincaidi (Johnson) are

narrowly restricted in distribution, are morphologically strikingly dis-

1 Accepted for publication: December 24, 1971 [3.0163].

-Specialist and Staff Research Associate, respectively, Department of Entomol-

ogy, Division of Biological Control, University of California, Riverside, CA 92502.

Ent. News, 83: 173-190, 1972 1"3
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tinct from each other in both sexes and from the H. spinicornis com-

plex; they will receive only cursory treatment.

Hoplodictya

Hoplodictya Cresson (Cresson, 1920) (type-species, Tetanocera

setosa Coquillett (original description, Coquillett, 1901)) can be dis-

tinguished from other nearctic genera of tetanocerine Sciomyzidae by
the following gross characteristics: vallar (subalar) bristles absent,

well-developed ocellar and post-ocellar bristles, one strong pre-apical

bristle on hind tibia, second antennal segment at least one-half length

of third segment, arista with black hairs, wing heavily marked with

blackish spots and reticulations, body brownish with black to brownish

spots and elongate markings, mesopleuron with bristles, two fronto-

orbital bristles (first bristle usually weak and occasionally absent in

H. setosa}, face without central black spot. The last mentioned fea-

ture readily separates the genus Hoplodictya from Dictya Meigen, the

genus it most closely resembles. Other differences between these

two genera are ( 1 ) the eyes in the H. spinicornis complex are longer

vertically and more inverted pear-shaped (Figure 16) than in the

genus Dictya, [however, those in H. setosa and H. kincaidi much as in

the genus Dictya], and (2) a row of two or three spines dorsally at

distal end of second antennal segment heavy in the genus Hoplodictya
but less so in the genus Dictya.

Hoplodictya australis Fisher and Orth, NEW SPECIES

(Figures 1, 2, 9)

The general shape of the posterior surstylus is almost square [ex-

cept for accessory lobe and the dorsal tip]; the accessory lobe is nearly

straight and directed anteriorly; the dorsal tip is somewhat pointed
and directed posteriorly and can be seen without dissection. Four or

less (occasionally none) fine hairs on dorsum of protandrial tergum.

The ventral process of the hypandrium is slender, curved slightly for-

ward and tapers to a blunt point. In the female, both spermathecae

nearly "fit" inside sternum VIII; posterior margin of sternum VII

rounded at corners; dorsum of tenth somite without fine bristles. Wing
length of 28 females, 2.8 mm to 4.1 mm (average, 3.60 mm); of 40
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ss

0.4 mm

FIG. 1-6. Male postabdomen, dextral view, inverted. FIG. 1-2.

dictya australis Fisher and Orth, n. sp.: FIG. 1 Paratype, male. Cuba, Havana

(J. M. Aldrich) (Baker Collection, USNM); a/, accessory lobe; dt, dorsal tip; ep,

epandriuni; ss surstylus; vph, ventral process of hypandrium. Fie. 2 Paratype,

U.S.A.; Florida, Paradise Key, 1 March 1919 ( Schwarz and Barber '19) (USNM).
FIG. 3-4. Haplodictya spinicornis (Loew): FIG. 3 Homeotype. Mexico; Oaxaca,

6 miles north of Oaxaca, 10 August 1958 (Neff and Matthews) (USNM). FIG.

4 Homeotype. U.S.A.; Florida, St. Augustine, 12 April 1919 (C. W. Johnson col-

lection) (MCZ). FIG. 5-6. Hoplodictya acuticornis (van der Wulp): FIG. 5

Homeotype. U.S.A.; Utah, Box Elder Co., 8 September 1964 (K. J. Capelle)

(USNM). FIG. 6 Homeotype. U.S.A.; California, Orange Co., San Juan Creek,

24 August 1965 (R. E. Orth) (UCR).
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males, 2.5 mm to 3.5 mm (average, 3.05 mm). Distribution (Figure

15
)

: Texas, Louisiana, Mississippi, Georgia, Florida, Cuba, Bahama

Islands.

HOLOTYPE, male, wing length 3.1 mm. Florida; Monroe Co.; Everglades

National Park, Flamingo, 6 December 1970 (P. H. Arnaud, Jr.). (USNM 3
, Type

No. 72057. ALLOTYPE, wing length 3.4 mm. Florida; Dade Co.; Royal Palm

Park, 29 January 1933 (A. L. Melander) (USNM).
Additional material was seen from the following localities: FLORIDA: St.

Johns Co.: 0.4 miles n. Marineland, Hwy. A1A, 31 March 1970 (K. R. Valley)

(CU); St. Augustine, 14 April 1919 (C. W. Johnson) (MCZ). Dade Co.: Para-

dise Key, 23 February 1919 ( Schwarz and Barber) (USNM); Hialeah, 19 Febru-

ary 1967 (C. Stegmaier) (USNM); [Hendnj Co.]*-. La Belle, 19 July 1948 (H.

W. Crowder) (UK). [Jackson Co.]: Alford, 9 July 1939 (D. E. Hardy) (UK).

[Leon Co.]-. Tallahassee, 14 July 1934 (M. E. Griffith) (UK). Manatee Co.:

Oneco, 25 March 1954 (G. E. Ball) (CU). [Osceola Co.]-. Kissimmee, 1 Feb-

ruary 1932 (A. L. Melander) (USNM). GEORGIA: [Charlton Co.]: Okefenoke

Swamp, 29 July 1939 (R. H. Beamer) (CU). LOUISIANA: [Evangeline Co.}:

Basile, 5 May 1958 (Evans and Flint) (CU). Natchitoches Co.: (no locality)

16 August 1938 (R. H. Beamer) (CU). MISSISSIPPI: Hancock Co.: 4 miles w.

Bay St. Louis, US Hwy. 90, 27 March 1971 (K. R. Valley) (CU). [Jackson

Co.]-. Ocean Springs, 5 March 1947 (L. D. Beamer) (UK). TEXAS: [Dallas

Co.] : Dallas, 18 June 1906 (W. D. Pierce) (USNM). Madison Co.: Norman-

gee, 12 April 1967 (J. C. Schaffner) (TAM). Gonzales Co.: Palmetto State

Park, 3 April 1969 (V. V. Board) (TAM); 6.5 miles w. New Waverly, San Jacinto

River, 22 April 1969 (Burke and Board) (TAM). CUBA: Havana, (no date)

(Baker) (USNM). BAHAMA ISLANDS: Andros Town, 7-13 March 1966 (O.

L. Cartwright) (USNM).
DEPOSITION OF MATERIAL. Holotype, allotype to USNM: Paratypes to ANSP,

CU, MCZ, TAM, UCR, UK, USNM.

Hoplodictya spinicornis (Loew), redescribed

(Figures 3, 4, 11, 14)

Original description, Loew (1866).

The female specimen from the Museum of Comparative Zoology
that we presume to be Loew's type bears the following data: on a red

label "Type, 13224," on a blue label "56/226," on a white label "Teta-

nocera spinicornis." No locality is given, but we assume it is the speci-

men from Cuba cited by Loew (1866; 1872, republished )
. The speci-

3Abbreviations of museums may be found under Acknowledgments.
Brackets [] indicate our county designation.
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men is in rather poor condition, but it exhibits the following charac-

teristics which permit placement with mainland females that we as-

sign to this species: (1) each spermatheca is approximately the size

of sternum VIII; (2) the posterior margin of sternum VII is angulate
at the corners; (3) the wing length is 4.2 mm; (4) there are three fine

bristles on the dorsum of the tenth somite.

The generalized configuration of the posterior surstylus is a

smoothly rounded bulge, or helmet shape. The accessory lobe is

slightly recurved and the dorsal tip is acutely rounded with at most a

slight posterior direction. The ventral process of the hypandrium

(from in situ, lateral aspect) is nearly truncate and broader than the

accessory lobe of the surstylus. Ten or more fine bristles on dorsum

of protandrial tergite. Wing lengths of 45 F, 4.2 mm to 5.2 mm (av-

erage, 4.6 mm); 119 M, 3.6 mm to 4.5 mm (average, 4.1 mm). Fe-

males possess 2, rarely 3, fine bristles on dorsum of tenth somite. To

clarify our concept of H. spinicornis we designate a Neaflotype male

from Texas and a number of Homeotypes of both sexes from several

localities throughout the range of the species. Distribution (Figure

15): Guatemala, Mexico, Texas, Louisiana, Mississippi, Georgia, Flor-

ida, Delaware, Maryland, District of Columbia, New Jersey, Jamaica,
Cuba.

HOLOTYPE, female, wing length 4.2 mm. Cuba. NEALLOTYPE, wing
length 4.1 mm. Texas; [Cameron Co.]: Harlingen, 9 March 1945 ( D. E. Hardy)
(USNM).

Additional material was seen from the following localities: DELAWARE:
Woodland Beach, 8 September 1968 (K. R. Valley) (CU). DISTRICT OF
COLUMBIA: Washington (no date) (N. Banks) (MCZ). FLORIDA: Alachua

Co.: Biven's Arm of Paynes Prairie, 25 March 1968 (K. R. Valley) (CU); Chitty

Ranch, s. Gainesville, 25 March 1968 (C. O. Berg) (CU); St. Augustine, 12 April

1919 (C. W. Johnson) (MCZ). Dade Co.: Hialeah, 12 January 1967 (C. Steg-

maier) (USNM), GEORGIA: Mclntosh Co.: Rt. 17. 0.2 miles s. Butler River, 24

March 1968 (C. O. Berg & K. R. Valley) (CU). LOUISIANA: U. S. ( Rte. )

61 & 51, 20 miles west to 50 miles nw. New Orleans, 2, 3 December 1965 (Berg
& Knutson) (CU); St. Charles Co.: West side Bonnet Carre spillway, s. (Rte.)

61, 27 March 1971 (K. R. Valley) (CU); Basile, 5 May 1958 (Evans & Flint)

(CU); St. Tammany Co.: V. S. Hwv. 90, 6.5 miles w. Rigolets River, salt marsh,

27 March 1971 (K. R. Valley) (CU); [Cameron Co.]: Creole, 7 June 1957

(Price, Reamers, Wood) (UK). MARYLAND: [Calvert Co.]: Chesapeake
Beach, 18 June 1914 (L. O. Jackson) (USNM). MISSISSIPPI: Jackson Co.: U.

S. Hwy. 90, 0.7 miles w. Pascagoula River salt marsh, 28 March 1971 (K. R. Val-

ley) (CU); Hancock Co.: U. S. Hwy. 90, 4 miles w. Bay St. Louis, 27 March
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1971 (K. R. Valley) (CU). NEW JERSEY: [Atlantic Co.]: Atlantic City, 2

September 1935 ( Blanton & Borders) (CU); [Monmouth Co.]: Avon, 27 Sep-
tember 1908 (no Coll.) (ANSP). TEXAS: [Brazoria Co.]: Alvin, 10 May 1967

(A. D. Bratt) (CU); Pearland, 11 May 1963 (A. D. Bratt) (CU); [Chambers

Co.]: Gilchrist, 6 May 1958 (Evans & Flint) (CU); [Cameron Co.]: Laguna
Madre, 25 miles se. Harlingen, 17 February 1945 ( D. E. Hardy) (USNM);
[Galveston Co.]: Galveston, 17 March 1908 (E. S. Tucker) (USNM); [Hidalgo

Co.]: San Juan, 14 October 1936 (B. Stugard) (UK); [Bexar Co.]: San Antonio,

3 April 1942 (A. L. Melander) (USNM); Fayette Co.: 10 miles ne. La Grange,
13 April 1970 (V. V. Board) (TAM); Hidalgo Co.: Santa Ana Wildlife Ref., 17

June 1969 (Board & Hafernik) (TAM); Gonzalez Co.: Palmetto State Park, 3

April 1969 (V. V. Board) (TAM); Walker Co.: 8 miles w. New Waverly, 3 May
1970 (V. V. Board) (TAM). GUATEMALA: Totonicapan: San Cristobal

T. 13 June 1966 (Flint and Ortiz) (USNM); Cohan: Alta Vera Paz, 15 May
1926 (J. M. Aldrich) (USNM); 18 km se. Guatemala City, 22 July 1958 ( Neff

6 Matthews) (CU). JAMAICA: Portland (no date) (C. W. Johnson) (MCZ);
Pt. Antonio, April, 1891 (No Coll.) (ANSP). MEXICO: Michoacan: Patz-

cuaro Lake on road to Erongaricuaro, 1200 m., 15 August 1969 (K. R. Valley)

(CU); Oaxaca: 6 miles n. Oaxaca, 10 August 1958 (Neff & Matthews) (CU);
Lomatan: 3 miles sw. Chiapis, 5 March 1953 (R. F. Smith) (UCR); Puebla:

2 miles nw. Tehuacan, 25 April 1953 (R. C. Bechtel & E. I. Schlinger) (UCR);
7 miles n. Matamoros Izucar, 19 August 1962 (N. Marston) (UCR).

DEPOSITION OF MATERIAL Holotype, female to MCZ; Neallotype, to USNM.
Homeotypes to CU, MCZ, TAM, UCR, UK, USNM.

Hoplodictya acuticornis (van der Wulp), resurrected, redescribed

(Figures 5, 6, 12, 16)

Original description, van dcr Wulp (1897).
Based on examination of ten co-types from the British Museum

(N.H. )
and an understanding of their origin we feel it is necessary to

rescue H. acuticornis from synonomy under H. spinicornls, where it

was placed by Steyskal (1965) and earlier alluded to by Neff and

Berg (1962, p^ 78, 80).

Although van der Wulp (1897, p. 358) gave reference only to

"several male specimens," the co-type series we obtained from the

British Museum (Natural History) consisted of 6 males and 4 females.

All were labelled "Co-type <$ , B.C.A. Dipt. II, Tetanocera acuticornis

v. d. Wulp." One male and one female were labelled "Mexico City,

May 88, HHS," and we assign them to H. spinicornis (Loew). The

remaining five males and three females were labelled "N Sonora,

Mexico, Morrison." Although that locality data is probably inaccurate,
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we are obliged to designate a Lectotype male and four male and three

female Paralectotypes from these specimens. According to Selander

and Vaurie (1962), who cite Horn (1886), Calvert (no precise refer-

ence), and Schwarz (no reference), these specimens "... were actu-

ally collected in Arizona (Graham Mountains, near Fort Grant, and

above Fort Huachuca). Schwarz also states that "... material from

these localities was properly labelled 'Arizona' when sent to American

workers . . .," but no specimens of H. acuticornis we saw from U. S.

sources showed HHS (H. H. Smith) or (H. K.) Morrison as collector.

Although no confirmed Hoplodictya spp. material from northern So-

nora has come to our attention, neither Sonora nor the southeastern

Arizona (corrected) locality would place the Morrison material into

the Mexican Gulf coastal distribution we now recognize for H. spini-

cornti and H. australis, n. sp. Further, we are designating as HOMEO-
TYPE other specimens at hand which fit our concept of H. acuticornis.

The configuration of the posterior surstylus (in particular the

nearly angulate, unevenly rounded margin and the bluntly rounded

dorsal tip directed dorsally) and the ventral process of the hypan-
drium (as viewed laterally in situ, not turned to expose its maximum

width) will distinguish this species from H. spinicornis. Ten or more

fine bristles on dorsum of protandrial tergite. Female both sper-

mathaecae almost "fit" (see fig. 12) inside sternum VIII; posterior

margin of sternum VII rounded at corners; dorsum of tenth somite

without fine bristles. Wing lengths of 28 females, 4.2 to 5.4 mm (av-

erage, 4.7 mm); 45 males, 3.5 to 4.8 mm (average, 4.0 mm). Distri-

bution (Figure 15): British Columbia, Washington, Oregon, Califor-

nia, Nevada, Utah, Arizona, New Mexico, Oklahoma, Kansas, Ne-

braska, Illinois, Texas.

LECTOTYPE, male, wing length 3.8 mm; PARALECTOTYPES, [see preced-

ing comment on probable type locality].

Additional material was seen from the following localities: ARIZONA: [Co-

chisc Co., Graham Co.: Lectotype, paralectotypes; ca. 1890 (H. K. Morrison)]

(BM); Coconino Co.: 7.5 miles s. Flagstaff, 6800 feet, 16 July 1968 (Fisher &

Orth) (UCR); [Yavapai Co.]: Montezuma Well Natl. Monument, 30 June 1953

(W. W. Wirth) (USNM); Santa Cruz Co.: O'Donnell Cienega, 2 October 1970

(B. A. Foote) (KSU). CALIFORNIA^: Alpine Co.: 2 miles s. Woodfords, 5900

r>Rather than present a detailed listing of all 22 counties and 53 localities

where //. acuticornis was collected in California from 1962 to 1970 we have se-

lected 10 sites with inclusive dates to cover repeat visits where the species prob-

ably can be taken for an indefinite time. A detailed listing of California localities

will appear in a forthcoming Calif. Insect Survey Bulletin.
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feet, 11 July-20 September (Fisher & Orth) (UCR); Del Norte Co.: Crescent

City, 10 feet, 21 June-5 August (Fisher & Orth) (UCR); Inyo Co.: 1.7 miles n.

Cartago, 3600 feet, 25 April-19 September (Fisher & Orth) (UCR); Buckhorn

Springs, Deep Springs Lake, 5000 feet, 9 March-19 September (Fisher & Orth)

(UCR); Mono Co.: Upper Fish Slough, 10 miles n. Bishop, 4250 feet, 19 April-

7 September (Fisher & Orth) (UCR); Orange Co.: San Juan Creek, 3 miles e.

San Juan Capistrano, 200 feet, 14 January-27 December (Fisher & Orth) (UCR);
Riverside Co.: Lake Hemet, 4500 feet, 14 April-23 October (Fisher & Orth)

(UCR); Santa Ana River, 820 feet, 31 January-12 November (Fisher & Orth)

(UCR); Vail Lake, 1400 feet, 31 January-27 July (Fisher & Orth) (UCR); San

Diego Co.: Scissors Crossing, San Felipe Creek, 2300 feet, 9 January-15 November

(Fisher & Orth) (UCR). ILLINOIS: [Vermillion Co.]: Muncie, 22 May 1936

(B. D. Burks) (INKS). KANSAS: Meade Co.: (no locality) 18 August 1945

(R. H. Beamer) (UK). NEVADA: [Washoe Co.]: Steamboat, 3 September 1915

(H. G. Dyar) (USNM). NEW MEXICO: Otero Co.: Mescalero, 6200 feet, 22

July 1970 (Fisher & Orth) (UCR). NEBRASKA: [Chase Co.]: 10 miles sw. Im-

perial, 7 Sept. 1961 (Crew) (USNM). OKLAHOMA: Beckham Co.: 10 miles e.

Erick, U. S. Highway 66 (1-40), 10 August 1969 (C. O. Berg) (CU). ORE-
GON: Josephine Co.: 0.5 miles s. Cave Junction, 1300 feet, 21 June 1969 and 6

August 1968 (Fisher & Orth) (UCR). WASHINGTON: [King Co.]: Seattle (no

date) (J. M. Aldrich) (USNM); [Yakima Co.]: Toppenish 8 July 1923 (V. Argo)

(USNM). TEXAS: Lubbock Co.: Buffalo Springs, 27 April 1969 (J. M. Ten-

orii) (TTU). UTAH: Box Elder Co.: (no locality) 8 September 1964 (K. J.

Capelle) (USNM). CANADA: British Columbia: Oliver 6 August 1931 (J. Not-

tingham) (UK); Summerland 8 October 1931 (A. N. Gartrell) (USNM).
DEPOSITION OF MATERIAL LECTOTYPE male, and 4 M, 3 F PARALECTO-

TYPES to BM. HOMEOTYPES. ANSP, BM, CAS, CU, KSU, MCZ, UCR, UK,
USNM.

HABITAT. Localities where we collected H. acuticornis were open
and relatively unshaded. Emergent or low vegetation (i.e., sedges,

grasses) was plentiful, with sparse shrubs 6-8 feet in height at some

sites. The water was fairly clean, slowly flowing, and bordered by
mud banks or hummocks populated by succineid snails.

Hoplodictya kincaidi (Johnson)

(Figures 7, 13)

Holotype (7004, MCZ) examined (wing length 4.4 mm).
Original description, Johnson (1913).

The posterior surstylus departs strikingly from the other four taxa.

It is attenuated and has a bottle-opener appearance. Female Ster-

num VII nearly semi-circular. Wing lengths of 4 F, 4.6 mm to 5.2 mm
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0.4 mm

0.4 mm

FIGURES 7-8. Male postabdomen, dextral view, inverted. FIG. 7 Haplodicttja

kincaidi (Johnson). Paratype. Bermuda Islands, 23 July 1905 (T. K.) (MCZ).
FIG. 8 Hoplodictya setosa (Coquillett). U.S.A.; New York, Long Island, Cold

Spring Harbor, 5 September 1920 (C. W. Johnson) (MCZ).
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9

VIII

10
0.4mm

11

FIGURES 9-12. Female abdomen, ventral view. Dotted circles = spermathae-

cae. FIG. 9 Hoplodictya australis Fisher and Orth, new species. Paratype. U.S.A.,

Florida, Paradise Key, 13 March 1919 (E. A. Schwarz) (USNM). FIG. 10 Hoplo-

dictya sctosa (Coquillett ). U.S.A., New York, Long Island, Cold Spring Harbor,

9 August 1920 (J. Bequaert) (MCZ). FIG. 11 Hoplodictya spinicornis (Loew).

U.S.A.; Texas, Hidalgo Co., Santa Ana Wildlife Refuge, 17 June 1969 (Board
and Hafernik) (TAM). FIG. 12 Hoplodictya acuticornis (van der Wulp). Ho-

meotype: U.S.A., California, Riverside Co., Riverside, Santa Ana River, 8 March
1963 (R. E. Orth) AS-72 (UCR).
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(average, 4.9 mm); 2 M, 4.4 mm and 4.7 mm. Distribution (Figure

15): Bermuda Islands: St. Georges, Nonsuch Island.

Hoplodictya setosa (Coquillett)

(Figures 8, 10)

Original description, Coquillett ( 1901 )
.

The posterior surstylus has a broad, somewhat hatchet-shaped

dorsal process, the accessory lobe is nearly straight and proportion-

ately more massive than those of the other four species. The ventral

process of the hypandrium is also massive and assumes nearly a right

angle. Female Sternum VII broadly semicircular; length of Sternum

VIII nearly 2X its width. Wing lengths of 8 F, 5.5 mm to 6.7 mm
(average, 6.25 mm); 7 M, 5.2 mm to 5.6 mm (average, 5.45 mm). Dis-

tribution
( Figure 15

)
: Atlantic seaboard of North America from Nova

Scotia to northern Florida, Gulf of Mexico coast of northern Florida.

Range extensions were provided by C. O. Berg and Karl Valley (
CU

)

1 M, 1 F, NOVA SCOTIA: Smith's Cove, 6 August 1925 (A. Gib-

13 14 0.4 mm

FIGURE 13. Hoplodictya kincaidi (Johnson). Female. Paratype. Bermuda,
18 June 1910 (C. W. Johnson) (MCZ). FIGURE 14. Hoplodictya spinicornis

(Loew). Female abdomen, lateral view. Homeotype. U.S.A., Texas, Cameron

Co., Harlingen, 9 March 1945 (D. E. Hardy) (USNM). Arrow indicates bristles

on dorsum of tenth somite, which seem to be diagnostic for the species.
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son). 2 M, 1 F, FLORIDA: St. Johns Co.: Crescent Beach, 0.65 miles

w. of Matanzas R. on State Hwy. 206, 31 March 1971 (K. R. Valley).

DISCUSSION. Superficial separation of the species: Distribution

and relative sizes will be of some help. Occurrence of H. spinicornis,

H. australis, and H. setosa in the same microhabitat has not been re-

ported, although adults of all three species have been collected in

northeastern Florida and southeastern Georgia. Adults of H. australis

and //. spinicornis have been collected within or near identically

named localities. Larvae of H. setosa are restricted to the strandline

habitat of the mollusk Littorina Httorea (L.) (Neff and Berg, 1962),

but refined sampling techniques will be required to accurately define

the specific niches occupied by larvae of H. spinicornis and //. au-

stralis, particularly at localities where these species appear to be rather

closely associated.

Its large size alone in most instances should distinguish H. setosa.

It is the largest and most yellowish of the five species and is found

only along the Atlantic seaboard from Nova Scotia to northern Florida

and on the gulf coast of Florida at St. Josephs State Park. We have

no record of the species from North Carolina or South Carolina.

Hoplodictya australis

H. australis is the smallest of the five taxa and seems to be the

dominant species of the genus in Florida. It appears to be sympatric
with PI. spinicornis in Cuba and southeastern United States. Speci-

mens of H. australis have been collected along the Gulf of Mexico

coast from Florida well into southern Texas and inland into eastern

Texas and central Louisiana. Localities where H. spinicornis and H.

australis both occur are TEXAS: New Waverly River, Palmetto State

Park, 10 miles n. La Grange, Galveston; LOUISIANA: Basile; MIS-

SISSIPPI: 4 miles w. Bay St. Louis, Hancock Co.; FLORIDA: Hialeah,

St. Augustine.

Hoplodictya spinicornis

H. spinicornis appears to be the only representative of the genus
in Mexico, Guatemala, and Jamaica. In Cuba and in States of the

U.S. bordering the Gulf of Mexico it co-exists with //. australis. An

apparently isolated population of H. spinicornis occurs in the vicinity



Ent. News Vol. 83, July 1972 185

of Washington, D. C. We have no evidence that it co-mingles with

H. setosa. A male labelled "Dauphine Id., May 18, 1911 (Aid.)" and

"Chordeiles 95179" (USNM) could be from Dauphin Island, Mobile

Bay, Alabama. It clearly belongs in H. spinicornis and does not re-

semble any specimen we have seen from near the State of Idaho.

Hoplodictya acuticornis

The material examined indicates that H. acuticornis is the sole

representative of the genus Hoplodictya west of the Rocky Mts., and

A H. acuticornis
H. australis

. kincaidi
11. setosa

H. spinicornis

Mo 4OO ftoo MO IOOO '1OO UOO KltOMCTtal

LAMBERT AZIMUTHAL EQUAL-AREA PROJECTION

GOODE BASE MAP SERIES

FIGURE 15. Distribution of Hoplodictya in North and Central America. Only

material identified by authors is shown.
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does not extend into the Mexican Gulf coastal area where H. spini-

cornis occurs. The material collected east of the Rocky Mts. consisted

of a short series from New Mexico, single males from Nebraska, Kan-

sas, and Oklahoma, and single females from Illinois, and Texas. In our

opinion none could be considered intergrades between the two species.

The ecological diversity of H. acuticornis is indicated by the facts

that it has been collected at many elevations from sea level to 7000

feet and at many localities between approximately 31 30' (Santa

Cruz Co., Arizona) and 49 35' (Summerland, B. C.) north latitudes.

It has not been taken in natural or manmade waterways of the Sonoran

Desert (i.e., in southeastern California, western Arizona, and southern

Nevada), nor on the Channel Islands off southern California. A simi-

lar appearing sciomyzid fly, Dictya montana Steyskal, has been col-

lected in both habitats.

Quantitative data are lacking to substantiate the field observation,

but activity of H. acuticornis in southern California seems to be rather

closely synchronized in a density dependent host-prey relationship to

the hygrophilous terrestrial host mollusk, Succinea californiensis

Fischer and Crosse.

Along the California coastal belt the genus Succinea appears in late

winter and often by early spring it occurs in large numbers along the

muddy banks of streams. From February to April H. acuticornis

reaches its peak numbers, the Succinea sp. population is declining,

and by early to midsummer it is becoming very difficult to find. Adult

H. acuticornis are taken in dwindling numbers as the year progresses,

virtually none being taken in November and December. At elevations

to 7000 feet, as at Heenan Lake (Alpine Co., California) 38 38' lati-

tude, H. acuticornis and the genus Succinea or other succineid snails

can be collected through the summer. Curiously, at Cienega Seca

(San Bernardino Co., California) 34 09' latitude, elevation 7800 feet,

Succinea is common yet we have never collected H. acuticornis there.

Although not commonly taken by the general collector, //. acuti-

cornis cannot be considered a rare species in California where it oc-

curred at 53 sites involving 132 collections (20%) in a total of 671

collections which contained sciomyzids from February 1962 to Septem-
ber 1970. Actual numbers of H. acuticornis taken per collection varied

from one to 74 and comprised 1% to 65% of sciomyzid flies collected.

Foote (1961) reported PI. spinicornis from four localities in south-

ern Idaho and from one in Washington (O'Sullivan Dam). We did
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not see any of this material, but because of confirmed northern Utah

and Washington records, it is presumed to be H. acuticornis.

BIOLOGY. The biology of H. setosa and H. spinicornis and a de-

scription of the immature stages were published by Neff and Berg

(1962). Newly hatched larvae appear to be highly selective of the

species of host mollusk attacked. H. setosa selects a prosobranch, Lit-

torina littorea (L. ), which is found in strandline debris in open salt

marshes along the eastern seaboard of the U. S. First instar larvae of

H. spinicornis apparently prefer species of Oxyloma and Succinea

(Pulmonata: Succineidae). Second and third instars will also feed

on a variety of mollusks in the laboratory.

The biology of H. spinicornis reported by Neff and Berg (1962)
was based on laboratory studies of material from Basile (Louisiana),

Refugio ( Texas ) ,
and Oaxaca

(
Mexico

)
. We have made positive de-

terminations of H. spinicornis and H. australis from Basile; we now list

only H. spinicornis from Oaxaca; Refugio is somewhat south of the

known distribution of H. australis, but it is possible that both H. spini-

cornis and H. australis occur there, too.

Now that the three entities of the H. spinicornis complex can be

recognized it seems appropriate to repeat their biologies utilizing only

pure cultures, perhaps obtained only from California, southern Mex-

ico, and Bahama Islands for H. acuticornis, H. spinicornis, and H.

australis, respectively. Hoplodictya setosa may warrant further bio-

FIGURE 16. Photograph of Hop-

lodicttja acuticornis (v. d. Wulp).
Dextral appendages removed. Male.

Homeotype. U.S.A., California, Mono

Co., 2 miles n. Topaz, e. Hwy 395,

5000 feet, 11 July 1966 (T. W. Fisher

& R. E. Orth) AS-489 (UCR).
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systematic investigation as suggested by its sub-tropical to cold tem-

perate range and the gap (
not reported from North or South Carolina )

in its known distribution. Biological studies of H. kinkaidi have not

been published; those of H. acuticornis are in progress.

ZOOGEOGRAPHIC CONSIDERATIONS. The occurrence of H. spinicor-

nis on Jamaica may be interpreted as further confirmation of ancient

land affinity with Central America. The islands of the Caribbean Sea

should be intensively worked to elucidate this aspect from the view-

point that sciomyzid flies are obligatorily associated with terrestrial

and fresh water mollusks (H. setosa excepted). The senior author

visited Puerto Rico for a week in May 1965, but collecting in several

types of habitats yielded only one species of sciomyzid fly, Sepedon
caemlea Melander. Perhaps the genus Hoplodictya does not occur

on that island.
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2.0163 Synopsis of Hoplodictya Cresson with one new species (Diptera:

Scromyzidae).

AHSTRACT. Males of the five species of this Nearctic genus can be separated

by differences in configuration of the siirstylus and ventral process of the hypan-
drium. Females exhibit differences in Sterna VII, VIII; the size of the sper-

mathaecae relative to sterna VIII; and the presence or absence of bristles on the

dorsurn of the 1 tenth somite. Hoplodictya australis Fisher and Orth, n. sp., occurs

in Cuba, Bahama Islands, and States of the U.S.A. bordered by the Gulf of Mex-

ico. Hoplodictya sjrinicornis (Loew) occurs in Guatemala, Mexico, Jamaica,

Cuba, and States of the U.S.A. bordered by the Gulf of Mexico, with a population

near Washington, D. C. Hoplod'ctya (icitticmnis ( v. d. Wulp), resurrected, oc-

curs mainly in western U.S.A. and Canada, with populations in New Mexico, Ok-
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lahoma, Kansas, Nebraska, and Illinois. Hoplodictya setosa (Coquillett) is re-

stricted to the salt marshes of the Atlantic seaboard and the Florida panhandle.

Hoplodictya kincaidi (Johnson) is restricted to the Bermuda Islands. A Lecto-

type, male, and seven Paralectotypes are designated for H. acuticornis. A Neallo-

type, male, is designated for H. spinicornis. Fifteen figures, one map. T". W.
Fisher and R. E. Orth, Department of Entomology, University of California, River-

side, CA 92502.

Descriptors: Diptera; Sciomyzidae; Hoplodictya acuticornis, resurrected, Lec-

totype, paralectotypes; Hoplodictya australis, n. sp., southeastern U.S.A.; H. spini-

cornis, redescribed, Neallotype; Hoplodictya kincaidi; Hoplodictya setosa.

NOTICE TO MEMBERS, SUBSCRIBERS, AND LIBRARIANS

The American Entomological Society's committee on publication has reviewed the

financial condition of Entomological News and has found it necessary to cut back to 10

issues a year, the number of issues before 1970. The publication of 12 issues has not

resulted in a substantial increase in the number of pages per volume, but it has been

expensive. Entomological News is entirely dependent upon subscription fees for its

operation; there are no membership fees or invested funds to help in its support. There-

fore, rising costs and the additional issues have created a considerable deficit. The change

back to 10 issues a year will be effective immediately. There will be no issues for

August and September.

Independent of, but concurrent with the above change, the editor, Ross H. Arnett,

Jr. announces his resignation. A new editor is being sought. Until further announce-

ment, all manuscripts should be sent to: American Entomological Society, 1900 Race

Street, Philadelphia, PA 19103.



LEAF CHARACTERISTICS OF SPIDER MITE RESISTANT
AND SUSCEPTIBLE CULTIVARS OF PELARGONIUM X

HORTORUM 1

Kuo-koung Patricia Chang, Robert Snetsinger, and Richard Craig 2

Snetsinger, Balderston, and Craig (
1966

) reported that species and

cultivars of Pelargonium exhibit different degrees of resistance to the

twospotted spider mite, Tetranychus urticae Koch. MacDonald, et

al. (1971) evaluated several methods of bioassaying host resistance

and susceptibility to attack by the twospotted spider mite; they rec-

ommended a leaf disc method, because of its reliability and efficiency.

Dunnam and Clark (1938) observed that aphid populations in-

creased indirect proportion to the number of leaf hairs on the lower

leaf surface of cotton. Afzal and Ghani
(
1984

)
studied host resistance

to the leafhopper, Empoasca devastans, as related to "toughness" and

"hairiness" of two cotton varieties. In our study we have used the

fecundity of adult, female, twospotted spider mites as an index of host

resistance and susceptibility and attempted to relate this index to the

number and kinds of leaf hairs, and thickness of the cuticular and epi-

dermal layers.

METHODS Two pelargonium cultivars were selected one classi-

fied as spider mite resistant and one susceptible to spider mite attack.

The cultivar G54 is a seed propagated diploid developed by R. Craig

and D. E. Walker, The Pennsylvania State University in 1963. Cultivar

'Authorized for publication December 6, 1971 as paper No. 4104 in the

Journal Series of the Pennsylvania Agricultural Experiment Station. This study

was supported in part by a grant from the United States Department of Agricul-

ture (ARS Grant T2-14-100-8054 ) (33). Accepted for publication: January 24,

1972 [3.0168].
2Graduate Assistant, Department of Entomology, Professor of Entomology and

Associate Professor of Plant Breeding, respectively, College of Agriculture, The

Pennsylvania State University, University Park, PA 16802.
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G10 ('King Midas') is an asexually propagated diploid developed by

X-ray irradiation by E. Richards in Seattle, Washington. Our obser-

vations on live plant materials suggest the G54 is effectively resistant

to spider mite attack, while G10 is relatively susceptible to such at-

tack.

Rearing the spider mites: A stock culture of Tetrancyhus urticae

was reared on the bean, Phaseolus vulgaris L. 'Bountiful'. Bean seeds

were planted in vermiculite in 51 X 33 X 7 cm wooden flats in the

greenhouse. The bean seeds were germinated in the greenhouse
under a 24-hour photoperiod using fluorescent light to supplement
natural daylight. Seedlings were watered daily and fertilized twice

weekly with a 15-30-15 water soluble fertilizer at a rate of 14 g/liter of

water. After two weeks, the plants were transferred, four each, to

15 ; 11 X 12 cm peat pots filled with vermiculite. Young plants, at

about five weeks of age, were placed among other plants infested with

a culture of T. urticae; these were maintained in controlled environ-

ment chambers. The mite culture was an isogenic population col-

lected from a greenhouse at University Park in 1962.

Environmental chambers (Sherer Model Cel 25-7) were used for

mite cultures and experiments, and were maintained on a 12-hour

photoperiod with four 25-watt incandescent bulbs and six 110-watt

fluorescent lamps; day temperatures were 231C and night tempera-
tures 181C; and relative humidities varied from 50 to 70% during

the day and 70 to 90% at night.

Leaf disc technique: The third leaf from the apex of each experi-

mental Pelargonium X hortorum Bailey plant was removed and taken

to the laboratory. These leaves were cut into 12 mm diameter discs

with a number 9 corkborer. Leaf discs were placed one each on a

33 mm filter paper contained in a 60 ; ; 35 mm plastic, disposable mi-

crodiffusion dish.

One mature female twospotted spider mite was transferred to each

leaf disc with the aid of a dissecting needle and stereoscopic micro-

scope. Filter paper was moistened with distilled water to retain the

mites on the desired leaf surface and prevent the leaf disc from des-

iccating. The microdiffusion dishes on a glass plate were placed in an

environmental chamber, and maintained at the same photoperiods,

temperatures, and relative humidities, as the stock culture.

After 72 hours, the numbers of eggs laid on each leaf disc were
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counted. The number of eggs produced during this period was used

as the criterion to compare resistance of the two pelargonium cultivars.

Leaf sectioning technique: A standard method of obtaining the

leaf samples was used to measure cellular configuration, thickness of

the cuticle and the epidermis, as well as the total thickness of leaves.

The third leaf from the apex was removed and taken to the laboratory

for sectioning. Five pieces (55 mm) were sliced from each leaf

with a razor blade and fixed in F.A.A. (70% EtOH 90 cc, glacial

acetic acid 5cc, formalin 5cc ) immediately. After 24 hours, the tertiary-

butyl alcohol series was used for dehydration. Both low melting point

(50 to 52C.) and high melting point (56 to 58C) paraffins were

used for infiltration, after which the leaf pieces were embedded in

Paraplast. The pieces were sectioned to a thickness of ten microns,

perpendicular to the vein. The sections were then affixed with Haupt's

adhesive to a microscope slide. Two slides each with 60 or more sec-

tions were made from each piece of leaf. The paraplast was removed

and the tissue was hydrated in a xylene-ethyl alcohol-water series and

stained with Safranin O biological stain for 30 minutes. The specimens

were dehydrated with a water-ethyl alcohol series and counterstained

with Fast Green FCF biological stain. Cover slips were mounted on

the slides . . . the leaf tissue was examined and measured under a

microscope with an ocular micrometer.

The number of hairs from a 5.3 mm- piece of leaf was counted;

two types of hairs were observed. The simple type hairs (Figure 1,

FIGURE 1. Diagrammatic longitudinal sections of leaf hairs of Pelargonium;

left spine-shaped hair; right glandular hair.
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left) were spinelike and the glandular hairs (Figure 1, right) ap-

peared as spines with a rounded head.

RESULTS. In the present study G10 was found to be susceptible

and G54 was found to be resistant to the twospotted spider mites with

a significant difference at the 1% level using a leaf disc method
( Table

1); this was based on egg production.

TABLE 1. A comparison of the mean numbers of eggs laid by twospotted

spider mite on upper and lower leaf surfaces of cultivars 'G54' and 'G10'.

Number of eggs laid

Upper Lower

'G54'

'G10'

1.62

2.67

1.33

3.04

L.S.D. .
01 =0.95

Thickness of Cuticle and Epidermis: The upper cuticle of 'G54'

was significantly thicker than the lower cuticle at the 1% level (
Table

2). Similarly the upper cuticle of 'G10' was thicker than its lower

cuticle. The upper cuticle of 'G54' was significantly thicker than the

upper cuticle of 'G10' at the 1% level. The lower cuticles of these two

cultivars are likewise significantly different in thickness. Similar dif-

ferences were also observed in making comparisons of the mean thick-

ness of epidermal cells in these two cultivars ( Table 3
)

.

Epidermal Hairs: No significant differences were observed in total

number of hairs (Table 4) or spine-shaped hairs (Table 5) for any
surface or cultivar comparisons.

TABLE 2. A comparison of the mean thickness of the cuticle on the upper
and lower leaf surfaces of mite resistant ('G54') and mite susceptible ('G10')

cultivars of P. x hortorum.

Thickness of Cuticle (/j.)
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TABLE 3. A comparison of the mean thickness of epidermal cells on the

upper and lower leaf surfaces of mite resistant ('G54') and mite susceptible

('G10') cultivars of P. \ hortorum

Thickness of Epidermal Cell ( /* )
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TABLE 6. A comparison of the mean number of glandular hairs on 5.3 mm 2

of upper and lower leaf surfaces of mite resistant ('G54') and mite susceptible

('G10') cultivars of P. x hortorum. No significant differences recorded.

Number of Hairs
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2.0168 Leaf characteristics of spider mite resistant and susceptible cultivars

of Pelargonium x hortorum.

ABSTRACT. Leaf characteristics of spider mite resistant and susceptible cul-

tivars of Pelargonium X hortorum. A leaf disc technique was used to establish

significant differences in mite fecundity between the cultivars of Pelargonium

y^hortorum Bailey; one was classified as resistant and the other susceptible to the

twospotted spider mite, Tetranychus urticae. Thicker cuticular and epidermal

layers and the presence of glandular hairs was associated with the resistant culti-

var; it is suggested that larval survival may be a factor in resistance

Kuo-koung Patricia Chang, Robert Snetsinger, and Richard Craig, College of Agri-

culture, The Pennsylvania State University, University Park, PA 16802.

Descriptors: Acarina; Tetranychus urticae; Pelargonium X hortorum; plant

resistance.



A PORTABLE POWER GENERATOR CART 1

H. S. Adams, M. W. Houseweart, F. L. Oliveria, and R. N. Coulson 2

INTRODUCTION. Frequently, in entomological field research a port-

able electrical power supply is needed in remote areas. Several types

of electrical generators are manufactured and are adequate as power
sources for most electrical instruments. One of the main limitations

to the use of power generators is the inconvenience associated with

transporting the unit to and from areas which are inaccessible by auto-

mobile.

In the pursuit of our research on southern pine beetle in south-

eastern Texas, an area characterized by dense underbrush and swampy
terrain, a portable power generator was needed to operate electrical

hand drills, which were used in conjunction with hole cutting saws,

to sample bark containing the insect. In order to transport the gen-

erator through the forest, a two-wheel cart was constructed, the speci-

fications of which are reported herein (Fig.'s 1 & 2).

MATERIALS. The list of materials needed to build a portable

power generator and equipment cart are as follows:

For Base: 69" of 1" angle iron; 11" X 23V2
"

1" plywood; 2" X 18"

1/8" flat iron; 3/8" X 3" bolts (4 each); 3/8" X 3V2
"
bolts (8 each);

1/2" X 4" bolts (4 each).

For Wheel Assembly: Pillow block bearings (4 each); 36" of 1"

steel shaft; 3" flat washers (2 each); Balloon type tires 19.625 X 11.25

(2 each); 1/4" X 3" bolts (6 each).

For Handle: 90" of 3/4" pipe; 26" of 1/2" steel rod; 12 3/4" of 3/4"

angle iron for 9mm ammo-tool box; 4" of 1/2" pipe for ground rod

28" of 1/2" steel rod); 60" ground wire; 100' of 3 wire electric cord

(2 each).

'Accepted for publication: February 1, 1972 [3.0172].

-Texas Forest Service, Lufkin, TX 75901.
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I

SCALE 1
I <- I Foot

Bottom View

FIG. 1. Bottom view of portable power generator cart showing wheel and

axle assembly.

For Stand Pipe: 24" of 1" pipe; 3%" X 6W 1/16" flat iron; 3" of

IVi" pipe; P/4 X 3" cotter key attached to 5" of small chain.

The rectangular frame was constructed from the 69" of 1" angle

iron, two 9" pieces of flat iron and the 3/4" plywood. The independent
wheel and axle assembly was made using four 1" pillow block bearings,

two 3" washers, 36" of 1" metal shaft and the two balloon-type tires.

( Fig. 1
)

. Assembly of the handle was accomplished by cutting and

welding the 3/4" pipe to fit needed specifications. The stand pipe
was made of 1" pipe fitted inside the 4" piece of IVi" pipe and was

welded to the junction of the handle (Fig. 2). A small tool box was

welded to the 3/4" angle iron behind the stand pipe.

DISCUSSION. The cart enabled the field team to transport the

generator and all tree climbing gear into the research sites. The in-

dependent wheels and axles increased the maneuverability consid-

erably. With the low pressure balloon-type tires the cart could be

pulled by one man with ease over logs and other clebri which were

encountered. The overall size and weight (75 Ibs.) of the cart en-
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FIG. 2. Perspective view of portable power generator cart.

abled its transportation in the back of a pickup truck. During the

summer of 1971, the cart permitted the transporting of an electrical

power generator into the remote rough areas of southeast Texas.

Descriptors: technique; power generator cart.



examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".

MEMOIRS AMERICAN ENTOMOLOGICAL SOCIETY

No. 20. Howard E. Evans- A. Revision of the Mexican and Central American Spider Wasps
of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox- A Monograph of the Ithomiidae (Lepidoptera) Part III. The

tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00

No. 23. Beatrice R. Vogel-A list of New North American Spiders (1940-1966). 186

pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-The Schizopteridae (Hemiptera: Hetcroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. Jafnes R. Zimmerman-A taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 110 pages, 10 plates, 26 maps. . . . $2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50

THE AMERICAN ENTOMOLOGICAL SOCIETY
1900 Race Street, Philadelphia, PA 19103, U.S.A.

'VVVVVX/VVVVVVVVVVVVVVVVVVVV^^

INSECT WORLD DIGEST

A new monthly magazine for entomologists, biology teachers, and students will begin

publication in 1972. Subscription rate: $10.00/yr. Write for additional information and

editorial plan.

Unsolicited manuscripts are desired; please include self-addressed, stamped return en-

velop. Payment upon acceptance.

IWD, P. O. Box 4068, Tallahassee, FL 32303 USA.

'VVVVVVVVVVVVVVVVV^



The Entomologist's Market Place
Advertisements of goods or services for sale are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column, and,
when necessary, the older ones at the top are discontinued.

For sale: Philippine biological specimens, including marine, land, and fresh water,

carefully preserved, including insects; price list available upon request from: Romeo M.

Lumawig, P. O. Box 22 Boac, Marinduque 201-E, Philippines.

Butterflies for exchange for any from North America. Antoine Fonlupt, 5-D Place

Marechal Foch, 42 Saint-Etienne, France.

Wanted to buy: Living pupae of H. cerropia, P. cynthia, A. polyphemus, H. rubra,
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Zajdel, P. O. Box 932, East Lansing, MI 48823.

For sale: Complete set of "Systematic Zoology", v. 1-12 bound red buckram; v. 13-

20, paper. $200.00, shipped postpaid. P. O. Box 4068, Tallahassee, FL 32303.

AQUATIC DIPTERA, by O. A. Johannsen. 370 p., including 757 figs, on 72 full-page

plates. (1934-37) reprint 1969. All five parts of this basic reference on larvae and pupae

of aquatic flies. $11.25 cloth, $5.00 paper. For this and any insect book in print, write

to: Entomological Reprint Specialists, P. O. Box 77971, Dockweiler Station, Los

Angeles, California 90007, USA.

BUTTERFLIES OF THE AUSTRALIAN REGION, by Bernard D'Abrera. 352 p.,

over 4,000 full color photographs. Ready Feb. 1972. $39.95 postpaid. A magnificently

illustrated and comprehensive work treating the butterflies of Australia, Papua & New

Guinea, the Moluccas, New Zealand, and the islands of the South Pacific. Entomological

Reprint Specialists, P. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007, USA.

THE MOTHS OF AMERICA NORTH OF MEXICO. Fascicle 21, Sphingoidea now in

stock, xii+158 p., 14 superb color plates, 8 black-and-white photos, 19 figs., 2 plates of

line drawings. 1971. $24.00. Also available at a reduced price to subscribers of all 41

fascicles, which will treat and figure in color all 10,000 species of North American moths.
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print Specialists, P. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007, USA.

Wanted: One copy of "Catalogue of the Coleoptera of America, North of Mexico,"

by C. W. Leng, published at Mount Vernon, 1920. Dr. Paul P. Shubeck, Biology Depart-

ment, Montclair State College, Upper Montclair, New Jersey 07043.

Wanted to buy: Hebard, M. 1917. The Blattidae of North America. Mem. American

Ent. Soc. 2. Dr. Ivan Huber, Biology, Fairleigh Dickinson University, Madison, NJ 07940.

Papers on Tipulidae. More than 700 papers and 14,000 pages. For sale to highest

bidder. Address all inquiries to Alan Stone, 5308 Wriley Rd., Washington, DC 20016.

Wanted: One copy of "Catalog of the Diptera" by Stone, et al. C. L. Sperka, Depart-

ment of Entomology, University of Kentucky, Lexington, KY 40506.

For sale: Handlirsch, A. Monographie d. mit Nysson u. Bembex verw. Grabvespen.

Sitz. k. Akad. Wiss. Wien. 1887-1893. 1433 p., 25 pi. 7 parts u. Nachtrage in 5 vols. bd.

$ 200.00 Horn, W. and S. Schenkling. Index Litteraturae. Ser. 1. Die Weltlitteratur

uber die ges. Entomologie bis inklusiv 1963. 1426 p. 4 vols. Paper. Berlin 1928-1929. $

80.00. Schroder, C., (ed.) Handbuch der Entomologie. 1 col. pi., 2514 textfigs. 3 vols.

Bd. '/2 leather. G. Fischer, Jena. 1925-1929. Mrs. Rudolf G. Schmieder, Box 34, Elwyn,
PA 19063.
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A NOMENCLATURAL CONUNDRUM 1

Herbert L. Stahnke 2

Koch (1836, 1837) placed into the literature the generic names

Vaejovis and Brotheas, now respectively in the families Vaejovidae

and Chactidae of the order Scorpionida. In 1876, Thorell changed
their spelling with the statement: "I have corrected the faulty written

names Brotheas and Vaejovis to Broteus and Vejovis I do not allow

myself to make such a correction without its having been first ap-

proved by a philologer ex professo." This emendation was accepted

by the prominent scorpiologists of that period including such indi-

viduals as Simon, Kraepelin, Pocock and Birula.

Koch did resort to the use of descriptive classical names for his

taxa. For these two names we find the following information: (Harper
1907

) "Vejovis (
or Vediovis or Vediiovis (

m
) ;
comes from Ve and Jov.

(Jupiter), or anti-jove, an Etruscan divinity, a god of the under world,

whose power to injure corresponded to the power of Jupiter to help.

Broteas (m) was the son of Vulcan, the fire-god." Thorell was cor-

rect in detecting the incorrect spelling of these classical entities.

The current International Code of Zoological Nomenclature, how-

ever, stresses the importance of the intent of the original author rather

than the correct classical spelling. Williams
(
1971

)
tries to do this

when he states that Koch used this spelling "in the text, index and on

the figures." This is not quite a correct statement. Koch did not use

these terms in the text (the body of the paper) but only in the title.

In fact, Koch seldom allowed himself the luxury of such typographi-

cal redundancy. Thus the places in which the names appear are

very vulnerable to typesetting errors and proof reading was not per-

1 Accepted for publication: January 7, 1972 [3.0164].

-Poisonous Animals Research Laboratory, Arizona State University, Tcinpe,

AZ 85281.
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feet. A few cases will illustrate this point. Androctonus stenelus ap-

pears in the figure as A. sthenelus (Koch 1839a). Scorpius niciensis

bears the spelling on the figure of S. nicensis (Koch 1841). Sometime

the figures are incorrectly numbered, eg. Androctonus eupeus and

A. panopeus (Koch 1839b) have the figure numbers reversed. It is

safe to assume, because of the age Koch lived, that he was thoroughly

acquainted with classical Latin but that the typesetter reverted to the

use of the german spelling. Thus the spelling may be considered as

an inadvertent error and a case of lapsus calami (International Code

article 32(a) (ii).

In this case the intent of the original author will have to be ob-

tained from a source other than the original descriptions. If the spell-

ings in the original articles were inadvertent errors Koch could have

corrected them in later volumes of Die Arachniden. Since he con-

sistently uses Vaejovis and Brotheas in later descriptions (Koch 1843)

we can safely assume that the spellings reflect a little nationalism and

that they were intentional. This seems to have been recognized by
earlier workers ( Roewer, 1943 ) . Pocock, likewise, changed from Ve-

jovis (1900) to Vaejovis (1902).
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NOTES ON TYPES OF SPHAEROCERIDAE BY FALLEN,
STENHAMMAR, AND ZETTERSTEDT, WITH LECTOTYPE

OF COPROMYZA EQUINA (FALL.) (DIPTERA) 1

Ke Chung Kim2

In the early nineteenth century the most significant contributions

were made to the taxonomy of Sphaeroceridae by three Scandinavian

entomologists, C. F. Fallen (1764-1830), C. Stenhammar (1783-1860),

and J. W. Zetterstedt (1785-1874). Horn and Kahle (1935-37) re-

ported that the material on which the work of Fallen (1820-26) was

based was found in the Diptera collection of the Naturhistoriska riks-

museum, Stockholm, that used by Stenhammar
(
1855

)
in the Diptera

collection of the Zoological Institute, Uppsala, and that of Zetterstedt

( 1840-60) in the collection of the Zoological Institute, Lund, Sweden.

In 1967 the author had visited those institutions known to have col-

lections of Fallen, Stenhammar, and Zetterstedt, for examination of

type specimens. The Fallen Collection is found in the Naturhistoriska

riksmuseum, Stockholm, but few specimens are also found in the Dip-
tera Collection at Lund. The major portion of the Stenhammar ma-

terial is located in the Zoological Institute, Uppsala, but some speci-

mens of the Stenhammar material are also found in the collections at

Lund and Stockholm. The Diptera Collection at Lund includes

Zetterstedt's material which contains some specimens determined by
Fallen and Stenhammar.

Authorized for publication as paper no. 4123, Journal Series of the Agricul-

tural Experiment Station, The Pennsylvania State University, University Park,

Pa. 16802. This work was partly supported by Grant No. A105136 from the U. S.

Public Health Service awarded to the author while in residence at the University

of Minnesota, St. Paul, Minnesota. Accepted for publication: February 1, 1972

[3.0171].

-The Frost Entomological Museum, Department of Entomology, The Pennsyl-

vania State University, University Park, PA 16802.
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The type series of sphaerocerid species by Fallen, Stenhammar,

and Zetterstedt were easily located and identified by their handwritten

labels and placement of specimens in the collection. The collections

have been kept as they were at the time of the author in the early

nineteenth century. Technical assistance of Dr. Andersson at Lund,

Dr. Hedstrom at Uppsala, and Dr. Persson at Stockholm was invalu-

able in locating the type specimens.

Morphological terminology of Kim and Cook (1966), a standard-

ized mensuration system for the Sphaeroceridae devised by Kim

(1968), and terminology of simple symmetrical plane shapes devised

by Systematics Association ( 1962) are followed in the description.

In this paper the condition and status of the type specimens of the

sphaerocerid species described by Fallen (1820-26), Stenhammar

(1855), and Zetterstedt (1840-60) is discussed. Lectotype and para-

lectotypes are designated for a common Holarctic species, Copromyza

equina Fallen, with a full redescription.

I am deeply indebted to Dr. Hugo Andersson, Zoological Institute,

Lund; Dr. Lars Hedstrom, Zoological Institute, Uppsala; and Dr. Per

Inge Persson, Naturhistoriska riksmuseum, Stockholm, Sweden for the

generous loan of syntype materials, and for their help and hospitality

while I was visiting the respective institutions.

TYPES OF SPECIES IN "DIPTERA SUECIAE" BY FALLEN ( 1820-26)

Fallen (1820) listed seven species of "Copromyza" in which five

were new species: C. equina, C. pallifrons, C. pusilla, C. limosa, and

C. fenestralis, n. spp. Fallen (1826) added another new species, C.

fontinalis to the group.
The major part of the material which was studied by Fallen is lo-

cated in the Diptera Collection of the Naturhistoriska riksmuseum,

Stockholm, but several specimens are also found in the collection at

Lund.

The type specimens of the Sphaeroceridae are found in Box 33.

Fallen (1820):

2. equina Fall. = Copromyza equina Fallen: Six syntypes (one male and four

females ) ;
one male is designated as the lectotype.

Var. a. One male and one female is much smaller species, and are not C.

equina.

Var. /3. Two females are not C. equina.
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4. pattifrons Fall. = Identity uncertain: Two syntypes (one male and one fe-

male) are in poor condition; the male specimen has no legs and abdomen, and the

female has no head.

5. pusilla Fall. = Ischiolepta pusilla (Fallen): Four syntypes (all females)

are in good condition. Lectotype and paralectotypes were designated by the

author in 1963. This information will be published in the subsequent revision of

Ischiolepta.

6. limosa Fall. = Leptocera limosa (Fallen): Four syntypes (one male and

three females ) are in good condition. A female is designated as the lecto-

type, and one male and one female are designated as paralectotypes. A speci-

men with Fallen's handwritten label "C. limosa $
"

is a female of L. lutosa ( Sten-

hammar). One male specimen with a handwritten label and small red square

found in the collection at Lund may also be a syntype.
7. fenestralis Fall. = Leptocera fenestraUs (Fallen): Eight specimens are as-

sociated with this name; one specimen with
"
$
"

label has no abdomen, one speci-

men with "C. fenestralis 9
"

label is a male and is a different species, and next to

this male is a female specimen. The Stenhammar Collection (drawer S23 (II))

at Uppsala contains three specimens of which one with label may be a syntype.

Fallen (1826):

6-7. fontinalis Fall. = Leptocera fontinalis (Fallen): Two female syntypes

with handwritten label "fontinalis Fall. 9
"
and three specimens with handwritten

label "Copromyza umbricata 9
"

are located at Stockholm. There is another

specimen with a handwritten label "L. fontinalis 594 Ex" in the Wallengren
Collection at Lund which may also be a syntype. The name "Copromyza umbri-

cata" has never been published, and the specimens with this label are definitely

L. fontinalis. The female syntype with a label "fontinalis Fall. 9" is designated

as the lectotype of this species, and one female and three male specimens as

paralectotypes.

The general Diptera Collection of the Naturhistoriska riksmuseum

at Stockholm also includes the Boheman and some Zetterstedt ma-

terial. One male and one female of C. costalis Zett in this collection

which are from Stenhammar may likely be syntypes. Five specimens
of Limosina rufila1)ris Stenh. may also be syntypes.

TYPES OF SPECIES IN "SKANDINAVIAE COPROMYZINAE" BY

STENHAMMAR (1855)

The major part of the collection on which Stenhammar (1S55)
based his monograph is located in the collection at Uppsala, and the

minor part of the collection is also found at Lund. The specimens of

the Sphaeroceridae are scattered in several drawers of the Stenham-

mar cabinets [S4 (B4) (I), S23 (II), Sll-12 (32) (III), S2-1 (12)

(IV), and S2-20 (V)]. In the drawer S4 (B4) (I) there are three
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irregular rows of specimens labelled "Boheman", "Stenhammar", and

"Holmgren". In the "Boheman" row there is no specimen, but only a

label "flavitarsis n. sp." ( ="signata?") is found. Nine specimens are

found in the "Stenhammar" row; six specimens are labelled "fuscata

n. sp." a name which has never been published. The "Holmgren"
row contains a single male of vitripennis Meigen.

2. COPROMYZA Fallen. 9. C. pallipes Stenh. n. sp.: No syntypes are found.

3. LIMOSINA Macquart. 3. L. curtiventris Stenh. n. sp., 4. L. verticella

Stenh. n. sp., 5. L. nitens Stenh. n. sp., 6. L. aeniventris Stenh. n. sp., and' 8. L.

anceps Stenh. n. sp.: No syntypes are found.

9. L. breviceps Stenh. n. sp.: Fifteen syntypes are found in the drawer S23

(II), one of which has a golden square label. An additional syntype is also

found in the Zetterstedt Collection at Lund.

12. L. lutosa Stenh. n. sp.: Eight syntypes are located in the drawer S23 (II).

An additional male is found in the Wallengren Collection at Lund. Seven speci-

mens ( six males and one female ) are available for type designation from Uppsala,

of which one male is misidentified and is in fact L. limosa (Fallen). One male

is designated as the lectotype, and four males and one female as paralectotypes.

14. L. septentrionalis Stenh. n. sp.: Only one syntype with label is found in

this collection, and one male in the "Diptera Scandinaviae" Collection at Lund.

15. L. piligera Stenh. n. sp.: No type specimen is found.

17. L. opacula Stenh. n. sp.: Ten syntypes with labels are found in the drawer

S23 (II). An additional specimen is located in the Wallengren Collection at

Lund.

18. L. oelandica Stenh. n. sp.: One specimen with the label is found in the

Wallengren Collection at Lund.

19. L. brachijfitoma Stenh. n.sp.: No type specimen is located.

20. L. ferruginata Stenh. n. sp.: Eight syntypes are found in the drawer S23

(II), and two additional syntypes are also found, one in the Wallengren Collec-

tion and the other in the Zetterstedt Collection at Lund. Four specimens are

available for study. One female syntype is designated as the lectotype, and one

male and two female syntypes as paralectotypes.

21. L. coxata Stenh. n. sp., 22. L. diadcma Stenh. n. sp., and 24. L. bifrons

Stenh. n. sp.: No type are located.

27. L. curvinerv's Stenh. n. sp.: No syntype is located.

29. L. rufilabris Stenh. n. sp.: Seven specimens are found in the drawer S23

(11); two specimens with "rufilahris Stenh." labels, one specimen with "Sc.",

"Bhn.", "Villn." labels, and the other with "Gttb." label. There are five specimens,

considered as syntypes, in the Collection at Stockholm, and one syntype at Lund.

33. L. litoralis Stenh. n. sp.: No type specimen is located.

36. L. obtusipennis Stenh. n. sp.: No syntype is located.

37. L. parvula Stenh. n. sp.: Two syntypes are located in the drawer S23 (II).
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The Stenhammar Collection also includes syntypes of the species

described by Zetterstedt and specimens with unpublished names.

2-8. C. tibialis Zett.: Two specimens (male and female) found in the drawer

S4 ( B4 ) ( I ) bearing labels indicating that they may be syntypes.

2-10. C. sordida Zett. Ten specimens with labels found in the drawer S4 (B4)

( I ) may be syntypes; there is a single male in the "Diptera Scandinaviae" Collec-

tion at Lund.

3-11. L. limosa Fall.: There are 16 specimens in the drawer S23 (II) in which

two specimens with "15" and "115" labels which may be part of the syntype

series.

Nomen dubium or unpublished names:

C. fuscata Stenh. n. sp., six specimens in the drawer S4 (B4) (I).

L. orthoneura, Gotheborg, one specimen in the drawer S23 (II) (P. 374).

L. froutata Stenh., seven specimens in the drawer S23 (II).

L. flaviceps Stenh., four syntypes with labels are found in the drawer Sll, 12

(32) (III).

TYPES OF SPHAEROCERID SPECIES DESCRIBED BY

ZETTERSTEDT (1840-60)

The Zoological Institute at Lund holds the Zetterstedt Collection.

There are six major Diptera Collections studied by Zetterstedt.

1. The "Insecta Lapponica" Collection: This collection was rear-

ranged by Zetterstedt after "Insecta Lapponica" (1840) was pub-
lished (personal communication, Andersson, 1968). Several species

(indicated with asterisks) in the following list were listed in Zetter-

stedt (1840).

121. Copromyza Fall, (with green label):

C. borcalis Zett. n. sp.: This species was first described in the "Diptera Scan-

dinaviae" ( 1817). There are two males of which one specimen from Tomensi by

Frigelins has been designated as lectotype by Hackman in 1957.

C. fuscipennis: One male from Umna.

3. C. pu.silla FaJl.-Ischiolepta nitida (Duda): One specimen.

4. C. coronata Zett. n. sp.: Single female specimen from Naestunsjo is consid-

ered the type. C. coronata Zett. is a synonymn of Ischiolepta crenata (Meigen).

8. C. pygmaea Zett. n. sp: Two males of which one is from Stensele and three

females are located. One female with light green rectangular tag is not a syn-

type.

2. The "Diptera Scandinaviae" Collection: This collection also con-

Indicates species listed in Zetterstedt (1840), see text.
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tains specimens determined and worked on by Stenhammar, Fallen,

and Staeger. The specimens from Stenhammar bear the label "4",

those from Fallen are labelled "Mus Fall." or "F", and the specimens
from Staeger are labelled "Staeger".

177. Copromyza Fall:

4. C. geniculata Macq.: Six males and six females (from Staeger).

5. C. boreal 's Zett.: One male from Areskutam. The male from Tornensi, by

Frigelins, was designated as the lectotype of C. borealis by Hackman in 1957, and

is placed in the "Insecta Lapponica" Collection.

6. C. fuscipennis Staeger: One male with a "umbripennis Staeg" label and one

female.

7. C. tibialis Zett. n. sp.: No specimen is found in this collection. There are

two specimens in the Boheman Collection at Stockholm.

8. C. costalis Zett. n. sp.: No type specimen is found; one female specimen is

from Smol. No syntype is located at Copenhagen, although Zetterstedt mentions

of the Staeger's material. There are one male and one female in the Diptera

Collection at Stockholm.

9. C. sordida Zett. n. sp.; A single male with a label "C. nigritella an var.

sordid?" which is mentioned in p. 2484; ten specimens with labels found in the

Stenhammar Collection may also by syntypes.

*C. nigritella: Unpublished name, one male.

14. C. coronata Zett.: No specimen is found in this collection; the type is lo-

cated in the "Insecta Lapponica" Collection.

15. C. crenata Zett. n. sp.: No specimen is found in this collection. There is a

female syntype in the "Goteborg" Collection which is in fact Ischiolepta crenata

( Fall. ) There are few specimens in the Roth Collection which are Ischiolepta

nitida (Duda).
178. Limosina Macq.:
L. lutosa Stenh.: Two males and one female are found; one specimen with

the label "1" is from Stenhammar, and may be a syntype.

4. L. pusio Zett. n. sp.: A single female syntype is found in this collection,

and the male syntype is in the "Diptera Exotica" Collection.

L. septentrionalis Stenh.: A single male is a part of the syntype series in the

Stenhammar Collection.

L. fuscipennis: One female from Stenhammer is found; its identity is uncer-

tain.

L. ferruginata Stenh.: One male from Stenhammar is found.

*L. fontata Stenh.: One male from Stenhammar is found

"L. opacttla Stenh.: One male from Stenhammar is found.

6. L. pullnla Zett. n. sp.: One male and one female are found in this collec-

tion, but they are not syntypes. Two syntypes from Paradislyckan are located

among the Piophila material.

7. L. acutangula Zett.: One male from Paradislyckan.

9. L. flaviceps Zett. n. sp.: No specimen is found. There are syntypes in the

Stenhammar Collection at Uppsala.
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10. L. setulosa Zett. n. sp.: A single female syntype from Scania is found.

L. longicosta (uncertain name): One male and one female are found.

11. L. lugubrina Zett. n. sp.: One female syntype from Gottlandica is found,

and two additional females are also found in the "Goteborg" Collection. Next to

this species there are two specimens with label "L. subtilistima Stenh. $
"
which

is apparently an unpublished name.

14. L. vitripennis Zett. n. sp.: No type is found in this collection, but two syn-

types (male and female) from Esperod are located in the "Goteborg" Collection.

15. L. minutissima Zett., n. sp.: One male syntype from Lund is located in this

collection, and 10 other specimens with small colored rectangles are also found, 15

in the "Goteborg" Collection.

3. The "Goteborg" Collection: This collection contains those species

cited in Zetterstedt's "Diptera Scandinaviae" (1852, 1855, 1860). A

part of this material is also found in the Roth and Wallengren Collec-

tions.

"Copromijza denticulata Meigen= Ischiolepta paracrenata (Duda): One male

and one female.

"Coprompza crenata Zett. = Ischiolepta pusilla (Fallen): Single female syn-

type is found.

"Coprornyza pusilla Fall.: Two males and three females of which one is Ischio-

lepta nitida ( Duda ) .

"Limosina stenhammari Zett. n. sp. 1860: A single male syntype from Illstorp

collected by Roth. There are two additional syntypes in the Roth Collection.

"Limosina lugubrina Zett. n. sp. 1847: Two female syntypes are found in addi-

tion to a single syntype found in the "Diptera Scandinaviae" Collection; one from

Elmhult, and the other from Gottlandica.

"Lirnosina vitripennis Zett. n. sp. 1847: One male and one female syntype from

Esperod are located; no type specimen is found in the "Diptera Scandinaviae"

Collection.

"L. minutissima Zett. n. sp. 1847: Three male syntypes from Lund and Ostro-

gothia are found in addition to seven other specimens which are not syntypes.

4. The Roth Collection: This collection is arranged according to

Zetterstedt (1860).

"Copronnjza pilosiventris Zett. n. sp. 1860: No specimen is in this collection.

"Copromyza denticulata Meig = Sphaerocera months Haliclay: One male.

"Coprornyza coronata Zett. = hchiolcpta paracrenata (Duda): One male.

"Coprorntjza crenata Zett. = hchiolcpta nitida (Duda): One male.

"Coproinijza pedestris Meigen: No specimen is located.

"Limosina tarsata Zett., n. sp. 1855: No type specimen is found in this collec-

tion; one male type is located in the Wallengren Collection.

"Limosina stcnhammare Zett., n. sp. 1860: One male and one syntype from
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Illstorp collected by Roth are found in addition to one syntype in the "Goteborg"

Collection.

5. The Wallengren Collection: This collection contains some repre-

sentatives from materials of Zetterstedt, Stenhammar, and Fallen.

"Limosina fontinalis Fall.: Two specimens; one with an old label may be a

syntype.

*Limosina lutosa Stenh.: Thirteen specimens are found in this collection.

*Limosina limosa Fall.: Twenty specimens; one with an old label may be a

syntype.

*Limosina tarsata Zett., n. sp. 1855: Two specimens; one specimen is a syn-

type.

*Limosina oelandica Stenh.: One syntype is found.

"Limosina ferruginata Stenh.: One syntype is found.

"Limosina rufilabris Stenh.: Ten specimens including one syntype are found.

6. The "Diptera Exotica" Collection:

"Limosina pusio Zett., n. sp. 1847: One male syntype in addition to one syn-

type are found in the "Diptera Scandinaviae" Collection.

"Limosina sp. ign.: One specimen with white halter from Germany. Collected

by Dahlbom.

Copromyza equina Fallen

(Figs. 1-12)

Copromyza equina Fallen 1820, Diptera Sueciae Heteromyzides 2: 6; Zetterstedt

1840: 769; Westwood 1840: 144; Zetterstedt 1847: 2477, 2478; Stenhammar

1855: 340; Zetterstedt 1855: 4794; Zetterstedt 1860: 6391; Seguy 1934: 450;

Goddard 1938: 252; Hackman I960: 104; VanSchuytbroeck 1962: 6; Richards

1965: 719; Andersson 1967: 113.

Borborus equinus (Fallen), Meigen 1830: 201; Curtis 1832: 469; Macquart
1835: 566; Haliday 1836: 323; Gimmerthal 1842: 658; Walker 1849: 1129;

Walker 1853: 175; Schiner 1864: 232; Osten-Sacken 1878: 212; Rondani

1880: 9, 13; Hansen 1881: 268; Becher 1882: 152; Bezzi 1891: 34; Strobl

1893: 148; Howard 1900: 593; Strobl 1900: 68; Webster 1900: 213; Aldrich

1905: 576; Becker 1905: 24; Tucker, 1907: 103; Collin 1914: 238; Becker

1916: 127; Knoll 1926: 416.

Copromyza (Copromyza) equina Fallen, Richards 1930: 314; Smart 1936: 93;

Hardy 1952: 461; Richards 1952: 429; Hackman 1965: 46; Tenorio 1968: 178.

Cypsela equina (Fallen), Petrova 1968: 56.

Coprophila equina Fallen, Mohr 1943: 289.

Trichiaspis equina (Fallen), Duda 1923: 93.

Borborus (Borborus) equinus (Fallen), Spuler 1925: 13.
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Borborus (Copromyza) equina (Fallen), Van Schuytbroeck 1943: 5.

Copromyza (Trichiaspis) equina Fallen, Duda 1938: 61.

Mycetia vulgaris Robineau-Desvoidy 1830: 806, 4 (fide Mac-quart 1835: 566)

Sphaerocera communis Robineau-Desvoidy 1830: 807, 1 (fide Walker 1849:

1129)

(?) Sphaerocera coprivora Robineau-Desvoidy 1830: 807, 3 (fide Walker 1849:

1129)

Sphaerocera fuliginosa Robineau-Desvoidy 1830: 807, 2 (fide Walker 1849:

1129)
Borborus incanus Meigen 1830: 206 (fide Duda 1923: 93)
Borborus rufipes Meigen 1830: 205 (fide Duda 1923: 93)
Borborus pallipes Meigen 1830: 204 (fide Duda 1923: 93)
Borborus luridus Meigen 1830: 203 (fide Duda 1923: 93)
Borborus longipes Macquart 1935: 508 (fide Duda 1938: 61)

(non) Copromyza equina var. a Fallen 1820: 6.

(non) Coiiromyza equina var. /3 Fallen 1820: 6.

TYPE-DATA. C. equina Fallen is a very common and widely dis-

tributed fly. This species was originally described by Fallen (1820),

in "Diptera Sueciae Heteromyzides." The type specimens are de-

posited in the Naturhistoriska riksmuseum, Stockholm, Sweden (Horn
and Kahle, 1935-37). There are six specimens of C. equina Fallen,

one male and two females of C. equina var.
,
and two females of

C. equina var. /? in the Fallen Collection. With the kindness of Dr.

Karl-Johan Hedquist and Dr. Per Inge Persson of the Naturhistoriska

riksmuseum, Stockholm, Sweden, I have examined six specimens, of

which two specimens have Fallen's handwritten labels "C. equina',

from the Fallen Collection for C. equina Fallen. Lectotype male

(Riksmuseum, Stockholm No. 63-308) and five paralectotypes (four

females and one specimen without abdomen) are deposited in the

Fallen Collection, Naturhistoriska riksmuseum, Stockholm, Sweden.

DESCRIPTION Male: Total body length 6.03 mm; blackish brown, sub-shiny,

with dense yellow pollinose. Head ( Figs. 3-4 ) blackish brown becoming yellow-

ish anteriorly forming a W-shaped area which is subshiny and bearing many short

setae; frons flattened; head length 0.70 mm; frons width 0.50 mm; frontal triangle

well defined, orbits slightly produced, with about 10 pairs of short interfrontal

setae; 3 moderate orbital setae, 2 anterior setae directed outward and the posterior

setae directed inward; ocellar triangle small, triangular and convex, with 3 large

yellow ocelli and 1 pair of long ocellar setae; compound eyes large, elliptical and

strongly convex; vertex dark brown, flattened, subshiny, with 1 long inner vertical

seta curved backward, exterior vertical seta and outer occipital seta reduced to

undistinguishable microsetae, with 1 row of minute postorbitals; gena rusty yellow,
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FIGS. 1-12. Copromyza equina Fallen; Figs. 1-4, Figs. 8-12, male lectotype;

Figs. 5-7, female paralectotype; Fig. 1, dorsal view of thorax; Fig. 2, right hind

leg; Fig. 3, lateral view of head; Fig. 4, dorsal view of head; Fig. 5, dorsal view

of abdomen; Fig. 6, ventral view of abdomen; Fig. 7, spermatheca; Fig. 8, ventral

view of abdomen; Fig. 9, dorsal view of abdomen; Fig. 10, posterior view of val-

vula lateralis; Fig. 11, lateral view of valvula lateralis; Fig. 12, genitalia.
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appearing silky; supragena small, triangular, dark brown and bare; infragena

large, rusty yellow and pollinose; subgena narrow; subgenal suture marked by

black line, with 11 genal setae, 6 arranged in row along suture and 4 above, the

anterior seta longer and curved upward. Antennae dark brown, 0.22 mm long;

basal segment yellowish brown, with few minute setae; second segment dark

brown, with a row of apical setae; third segment just a little wider than long and

pubescent; arista 0.73 mm long, almost bare. Facial cavity very deep, without

keel, yellowish brown and subshiny; epistoma poorly developed, clypeus large,

yellow; facial carina small; facial ridge distinct, densely pollinose, with 1 long

(0.38 mm) vibrissa curved inward and 2 short pseudovibrissae. Thorax (Fig. 1)

blackish brown, subshiny, slightly wider than head; scutum length 1.00 mm,
thorax width 1.13 mm; scutum more or less flattened, with 4 regular rows of

slender setae, 2 Ac, and 2 DC, with only 2 prescutellar DC long; humeral callus

large, strongly convex, with dense microsetae and 1 long (0.20 mm) humeral

seta; on each side with 1 each moderate posthumeral, presutural, notopleural and

supralar seta, 1 weak postalar; scutellum triangular, blackish brown, length 0.33

mm, width at base 0.58 mm, with 4 long marginal setae (anterior 0.30 mm, apical

0.45 mm). Pleura blackish brown, yellow pollinose; episternum I with dense short

setae; prepisternum II with several minute sternopleural setae. Legs ( Fig. 2 )

dark brown. Fore leg with large coxa and femur; femur darker brown than rest

of leg, with a row of long ventral setae and a few long dorsal setae; tibia shorter

than femur and slender. Middle leg more slender compared to other 2 legs;

femur with a row of short anterior spiniform setae; tibia as long as femur but

more slender, with 1 mid anterior spiniform seta and a ring of shorter subapical

ones. Hind leg very long and strong; femur enlarged and long; tibia shorter but

thickened distally, with 1 long dorsal subapical seta, 2 short anterior apical spini-

form setae and 1 stout hooklike incurved apical ventral spur; basitarsus strongly

incrassate with a short anterior apical spiniform seta; segment 2 also increassate,

about 1.5 times longer than basitarsus; segments 3-5 flattened dorsoventrally and

yellowish. Wing length 3.45 mm, width 1.30 mm; membrance brown with

yellowish tinge; veins dark brown; C setulose, darker brown than other veins,

with 1 long basal seta, C reaching M ]+2 ; R.
)+:j

more or less parallel to C, bent

slightly anteriorly reaching C at a point so that Cs., is almost 4 times as long as

Cs
s ; R4+ . straight to apex; last section of M l+ ., parallel to R

4+r> ;
M.t+4 hardly ex-

tending beyond the posterior crossvein but very near the margin; Cu, curves

downward ending beyond the cubital crossvein but without reaching the margin;

posterior crossvein almost twice as long as the anterior crossvein. Wing measure-

ments: Discal cell length 1.48 mm; anterior basal cell 1.13 mm; posterior basal

cell 0.50 mm; anal cell 0.48 mm; costal index 3.45; medial index 1.44. Halter

with yellow pedicel and capitellum. Abdomen (Fig. 8-9) blackish brown, sub-

shiny, length 2.00 mm, width 1.25 mm; basal syntergite (IT + 2T) about twice

as long and much wider than 3T; preabdomen with 3 small sternites, 3S smallest,

with very dense short setae on membranous areas around sternites. Postabdomen

small, asymmetrical, with 6S lateroverted, 6T displaced right to left and pushed
into body cavity appearing as a stripelike sclerite; 7S and 7T apparently absent;

8T small, convex bearing the membranous anal region; 9T modified into a
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spatula-like lateral sclerite and 9S modified into its rod-shaped stalk; 10T triangu-

lar. Genitalia (Figs. 10-12): valvulae laterales elongate, 0.25 mm long, 0.08 mm
wide, with its apex truncate when seen on posterior view and inverted anvil-

shaped, when seen from lateral view, bearing stout wavy setae pointed upward

along its outer margin; valvulae mediales present, triangular, with short wavy
setae along its outer surface, gonites paired, rounded, with one dorsal tooth-like

projection and a small hook-like structure at the apex; phallapodeme elongate,

with enlarged distal half; basiphallus rod-shaped; distiphallus rounded and partly

sclerotized.

Female: Total body length 4.50 mm. Head, thorax, legs, wings and preab-

domen are as in the male unless mentioned otherwise. Head length 0.75 mm;
frons width 0.55 mm; antenna 0.25 mm long; arista bare. Thorax with scutum

length 1.13 mm; thorax width 1.25 mm; scutellum length 0.43 mm; scutellum

width 0.70 mm. Wing length 3.83 mm; width 1.63 mm; costal index 3.46; medial

index 1.33. Wing measurements: Discal cell length 1.60 mm; anterior basal cell

1.10 mm; posterior basal cell 0.53 mm; anal cell 0.50 mm; posterior crossvein 0.33

mm. Abdomen (Figs. 5-6) length 2.13 mm, width 1.70 mm; preabdomen with

3 large sternites; IS rounded at anterior margin, 2S and 3S rectangular; postab-

domen telescoped, long, slender and membranous; cerci length 0.13 mm; with

many wavy setae, 2 on apex longer than others; 2 spermathecae (Fig. 7) distinct,

elongate, about twice as long as wide, one spermatheca larger.

DISTRIBUTION. World but mainly Holarctic region.

SPECIMENS EXAMINED. More than 2,600 specimens were available

for study from: every state in the United States; Alaska, Kodiak Island;

all provinces of Canada; England, Sweden, Austria, Germany, and

Japan.
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2.0171 Notes on types of Sphaeroceridae by Fallen, Stenhammar, and Zetter-

stedt, with lectotype of Copromyza equina (Fall.) (Diptera.)

ABSTRACT. The condition and status of the type specimens of the sphaero-

cerid species described by Fallen (1820-26), Stenhammar (1855), and Zetter-

stedt (1840-60) is discussed. Lectotype and paralectotypes are designated for a

common Holarctic species, Copromyza equina Fallen, with a full redescription.

Ke Chung Kim, Frost Entomological Museum, Department of Entomology, Penn-

sylvania State University Park, PA 16802.

Descriptors: Diptera; Sphaeroceridae; holotypes; lectotype of Copromyza

equina.



BIRTH BEHAVIOR OF THE SCORPION
UROCTONUS MORDAX THORELL (VAEJOVIDAE)

1

Richard M. Haradon2

INTRODUCTION. Williams (1969) discussed at length various birth

activities of several North American scorpions, notably those of the

genus Vaejovis. Since that work, I have made observations on cap-

tive specimens of Uroctonus mordax Thorell, which reveal that sig-

nificant variation of birth patterns exists within the family Vaejovidae.

Described and discussed herein are the more striking aspects of this

variation.

METHODS. Specimens of U. mordax were collected from Sequoia

and Yosemite National Forests in early June and July, 1971, and kept

separately. Data were recorded for three births. Two mothers gave
birth while kept in plain plastic containers; the third gave birth in a

terrarium provided with soil, rocks, and a piece of bark. Each scor-

pion, though having fed little since capture, appeared healthy from

the time of delivery to well after the young had matured and left.

RESULTS. Births occurred on 1, 6 and 14 September 1971. The

first delivery was not observed. The second and third mothers had

each delivered about six young when my observations began, at about

0700 PDT. Parturition was not closely observed due to the positions

of the mothers in their cages.

Both mothers assumed a stilting posture similar to that described

by Williams (op. cit., p. 3) in Vaejovis spinigerus (Wood). The first

two pairs of walking legs were pulled somewhat under the body, sup-

porting the young after they emerged. Such support was not entirely

effective, however, as several babies rested partly on the cage floor.

Accepted for publication: January 29, 1972 [3.0170].
2
Mailing address: 502 Palisades Avenue, Santa Monica, Calif. 90402.
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Most young, after leaving the birth membrane, climbed onto the

mother's back along her first two pairs of walking legs or chelicerae.

However, several climbed down to the floor and ascended another leg.

All but one baby, which was not healthy, ascended and eventually

matured to the second instar. Delivery and ascent for each litter took

about 8 to 12 hours. Litters ranged from 23 to 41 young.
No particular orientation occurred among the first instars upon the

mother. They faced in all directions, but those in contact with the

mother usually laid transversely on her back. All rested with the meta-

soma held U-shaped over their back. As more young ascended, they

began to climb onto the first babies, even though there was always

open space on the mother's back. Ultimately, a randomly constructed

pile was formed, three to four babies high, which covered one-half to

two-thirds of the mother's dorsal trunk area.

The piles occurred at various places along the trunk, occasionally

spilling onto the base of the cauda, or covering the median eyes. Often

the young were observed moving within the pile; peripheral young
were especially active, apparently seeking more favorable locations.

No pile was secure on the mother's back. The babies clung mainly
to one another.

Repeated efforts to photograph the families resulted in upsetting
the mothers and spilling the piles, which toppled more or less intact.

However, when a litter and mother were then placed close together
and left undisturbed, the young would invariably locate her and re-

ascend within one to two hours and form another pile. The mothers

showed no cannibalistic behavior toward any of the babies.

Unless disturbed, the mothers were conspicuously inactive during
the first instar period, invariably remaining in one spot. The mothers

provided with cover were not observed to leave it during this time.

The first instar period lasted 14 to 15 days. The young of each

litter then molted on the mother, within 24 hours. In each case,

though, several young fell off the mother, completed molting on the

ground, and reascended. The exuviae were discarded, and played no
role in assisting the young to ride on the mother's back, as reported for

other species by Stahnke (1966, p. 78), and as I have observed in

Vaejovis gertschi Williams.

Permanent departure of the second instars from the mothers was
not determined accurately, but appears to have varied from two or

three days to as many weeks. This may be due to the conditions of
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captivity, but it may as well suggest a natural rate of dispersal. Al-

though the mothers became gradually more active as the second in-

stars matured, those provided with cover remained under it for at

least two weeks after the first ecdysis.

DISCUSSION AND CONCLUSIONS. The random positioning of first

instar Uroctonus contrasts with the highly organized pattern charac-

teristic of Vaejovis, which was described and illustrated by Williams

(op. cit., p. 6, figs. 4-6), and which I have also observed in V. gertschi.

As Williams pointed out (op. cit., pp. 19-20), the Vaejovis pattern en-

sures individual attachment to the mother's back, offering presumably
a more secure riding position. Yet, as he also reports, and as I have

observed, Vaejovis mothers in captivity become relatively inactive, es-

pecially during the first instar period, and in the field are rarely seen

on the open surface while carrying instars. The sedentary attitude

of captive Uroctonus is similar, if not exaggerated, and presumably
indicative of the behavior occurring in the wild. That it reduces the

chance of spilling the precariously piled babies, and in the event of a

spill also enables the young to reascend, are obvious advantages.

The two week first instar Uroctonus period is similar in length to

that of Vaejovis, and also Hadmrm (Stahnke, loc. cit.), although the

second instar-mother association may be briefer. It is at least evident

that Uroctonus second instars are more precocious wanderers. The

Uroctonus mother served as a locus of activity, from which the second

instars gradually dispersed. Essentially, the first break in the mother-

instar bond appeared at the first ecdysis. Judging from their activity,

it seems very probable that young Uroctonus one or two days into the

second stadium could survive independently.

Because U. mordax is generally distributed along the winter snow

line in areas of Oregon and California, the seasons would severely re-

strict this species' annual activity. It is evident that one litter is pro-

duced each year, that being in the late summer. No mothers were

found carrying instars in June or July. Early instar Uroctonus were

rarely encountered at this time.

In application, the marked variation of birth behavior, particularly

among first instars, within the family Vaejovidae discussed above ap-

pears to support the status of Uroctonus as a separate genus, a point

which has been debated by Gertsch (
Gertsch and Allred, 1965, p. 4

)
.
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2.0170 Birth behavior of the scorpion Uroctonus mordax Thorell (Vaejovidae).

ABSTRACT. First instar Uroctonus mordax Thorell arranged themselves on the

mother in a randomly constructed pile 3 to 4 babies high, instead of assuming
the highly organized orientation characteristic of the genus Vaejovis. The pile

rested precariously on the mother's trunk, but a compensating behavior was ap-

parent by the mother's assuming a sedentary attitude throughout the first instar

period. Second instar Uroctonus showed more precocious wandering activity
than occurs in Vaejovis. Richard M. Haradon, 502 Palisades Avenue, Santa

Monica, CA 90402.

Descriptors: Scorpion; Scorpionida; Vaejovidae; Uroctonus; Uroctonus mor-

dax; birth behavior.



NEW NEARCTIC SPECIES OF LEPIDOSTOMA IN THE
VERNALIS GROUP FROM THE SOUTHERN APPALACHIANS

(TRICHOPTERA: LEPIDOSTOMATIDAE) 1

J. B. Wallace and F. F. Sherberger2

INTRODUCTION

During the past several years three new species of the Lepidostoma
vernalis group have been found in the southern Appalachians. The

group appears to have undergone extensive speciation throughout the

Appalachians, especially in the southern part of the range. Un-

doubtedly, one explanation for this is that the immature stages are

almost invariably associated with small, isolated spring-fed streams

and seeps. The adults do not appear to be strong fliers since they are

usually caught adjacent to the preceding type habitat. The group

was the subject of an excellent treatment by Flint & Wiggins (
1961

)
.

As pointed out by them, adults of the vernalis group can be readily

recognized by the pair of prominent, setae-bearing, dorsal warts on

the ninth abdominal tergum.
Unless stated otherwise, all holotypes and paratypes mentioned in

this paper are in the University of Georgia collection.

Lepidostoma lobatum NEW SPECIES

Male: length from head to tip of wings 7 mm. Maxillary palpus consisting

of a single flattened segment curved dorsad.

Genitalia as in Figs. 1-3. Ninth segment with dorsal warts of moderate size.

Clasper long and fairly shallow in lateral view. Apex of clasper narrowed with

a rounded dorsomesal lobe that partially overlies a dentate ventral lobe in dorsal

irThis research was supported by Grant No. 18050DFQ of the EPA. Accepted

for publication: February 3, 1972 [3.0173].

-Department of Entomology, University of Georgia, Athens, GA 30601.
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FIGURES 1-7. 1, male genitalia of Lepidostoma lobatum, lateral view; 2, dor-

sal view of same; 3, apex of male clasper, dorsal view of holotype of same; 3a,

same of paratype; 4, same of L. mitcliclli; 5, clasper of male, lateral view, of

same; 6, male genitalia of /,. flinti, lateral view; 7, dorsal view of same.

view, Fig. 3. Apex of clasper with several small teeth. Each clasper with a

small tooth-like projection at mesal edge of clasper near base. Lateral dorsal lobe
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of clasper short, and rounded apically. Base of clasper with a long, thin, sclero-

tized process that projects dorsad at an angle of about 50, this process barely

reaching the level of the processes of the tenth segment dorsally. Tenth seg-

ment with paired, forked, sclerotized, Y-shaped projections, (Fig. 2). Dorsolateral

arm of each process longer and thinner than shorter mesal projection. Aedeagus
tubular with paired sclerites. A mesally notched membranous process at the apex

overlies apex of the aedeagus and the apices of the mesal arms of the dorsal

processes of the tenth segment.

Holotype $ : Coweeta Hydrologic Laboratory, Macon Co., North Carolina,

11 June, 1970. 1 $ paratype, extreme southwestern Union Co., Georgia, 23

June, 1969. Both specimens collected at light beside small spring-fed streams at

2000-2500 ft. elevation by J. B. Wallace, and F. F. Sherberger.

There is some minor variation between the holotype and paratype specimens.

The sclerotized, apical dorsal lobe of the clasper in the holotype is somewhat

smaller and slightly more anterior than in the paratype in which the lobe is almost

even with the clasper (cf. Figs. 3 & 3A). The dorsal processes of the tenth

tergite are slightly farther apart in the paratype but this could be the result of

damage to the specimen.

This species appears to be closely related to mitchelli Flint and

Wiggins and stylifer Flint and Wiggins. L. lobatiim can readily be

separated from mitchelli and stylifer on the basis of the clasper. In

dorsal view, the clasper of lobatum is much narrower apically whereas

that of mitchelli is wide with a somewhat truncated apex (cf. Figs.

3 and 4). In addition, the lateral dorsal lobe of the clasper is shorter

and bluntly rounded in lobatum and longer and pointed apically in

mitchelli. L. lobatum can be readily separated from stijlifer on the

basis of the clasper. In lateral view, the clasper of stylifer is twice as

deep as that of lobatum (Flint and Wiggins 1961, Fig. 3). In addi-

tion, the dorsolateral arms of the tenth tergal processes are parallel to

the main axis of the body in stijlifer and are slightly divergent in lo-

batum.

Lepidostoma flinti NEW SPECIES

Male: length from head to tip of wings 8-9 mm. Maxillary palpus consisting

of a single flattened segment curved dorsad.

Genitalia as in Figs. 6 and 7. Ninth segment broad dorsally; dorsal warts very

large, almost touching on the meson. Claspers long and deep in lateral view,

truncated at their apices. Apex of each clasper bearing a series of short teeth;

base of clasper with a long, thin, sclerotized process not quite reaching level of

processes of the tenth segment dorsally. Tenth segment consisting of a pair of

forked Y-shaped processes; the longer dorsolateral arm of each process projecting

posteriorly, the shorter ventromesal process projecting mesad.
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Holottjpe $ : Highlands, Macon Co., North Carolina, 3 April, 1961 by O. S.

Flint, Jr. (in U. S. National Museum, type no. 71978). Paratypes: 1 $, Smoke-
mont Camp Ground, Great Smoky Mt. Nat. Pk., North Carolina, 11 May, 1970, by
O. S. Flint, Jr. (U. S. National Museum); 1 $ ,

4.0 Mi. south of summit of Mt.

Pisgah, Transylvania Co., North Carolina, 7 June, 1971, by J. B. Wallace, et. al.

Excluded from the type series are 1 $ pupa of flinti and 2 9 pupae and sev-

eral larvae, presumably flinti, taken at Smokemont, North Carolina, on 11 May,
1970, by O. S. Flint, Jr. (in U. S. National Museum collection). The pupae and
the larvae were in the typical 4-sided case of plant material constructed by
Lepidostoma larvae. Based on capture dates and the above pupae, it appears
that the species is a spring flyer. L. flinti is only known from the mountains of

North Carolina.

L. flinti is most closely related to L. mitchelli. In their original

description of mitchelli, Flint and Wiggins (
1961

)
noted the differ-

ences between mitchelli and the above new species based on a single

male available to them at that time. Since their description, several

additional specimens have been obtained. L. flinti can be separated
from mitchelli on the following characters: warts on dorsum of ninth

segment twice as large in flinti; clasper deeper in lateral view in flinti;

elongate basal process of clasper not reaching the processes of the

tenth segment dorsally in flinti; angle of this process to main axis of

clasper less in flinti, in lateral view; mesal tooth -like process absent

on each clasper in flinti (present in mitchelli) and apex of clasper
wider and more truncate in flinti ( cf . Figs. 6 and 5 ) .

Lepidostoma glenni NEW SPECIES

Male: length from head to tip of wings 8 mm. Maxillary palpus consisting of

a single flattened segment curved dorsad; each palpus with lighter hair mesally
and darker hair laterally.

Male genitalia as in Figs. 8 and 9. Dorsum of ninth abdominal segment
with a pair of very large warts, touching on the meson and occupying most of the

nintli tergite as seen in dorsal view. Clasper long in lateral view, produced at

the dorsolateral margin apically. Apex of clasper with a series of short, sclerotized,

tooth-like projections, and a larger, sclerotized, tooth-like projection clorsomesally.
Basal process of clasper rather short, sclerotized, and hook-like. Apically, dorsal

process of clasper bent slightly ventrad, the lower portion of this process partially

obscured in lateral view by dorsolateral margin of clasper (Fig. 8). Tenth seg-
ment with a pair of sclerotized forked processes; dorsolateral arm of each process
thinner and longer than mesal arm, and projecting posteriorly, nearly parallel
with main axis of body and almost as long as clasper. Mesal arm of process
curved posteriomesad, wider and shorter than dorsal process.
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FIGURES 8-9. 8, male genitalia of Lepidostoma glenni, lateral view; 9, dorsal

view of same.

Holotype $ : Extreme southwestern Union Co., Georgia, 2 June, 1971, taken

by a small spring-fed stream at 2000 ft. elevation by F. F. Sherberger, et al. The

species is named for Dr. Glenn B. Wiggins.

L. glenni does not appear to be closely allied with any known spe-

cies in the vernalis group. The clasper somewhat resembles that of

vernalis. However, glenni lacks the forked basal process of the clasper

and the processes of the tenth segment in glenni lack the long, heavily

sclerotized, hook-like mesal processes present in vernalis.

KEY TO MALES OF THE VERNALIS GROUP

The following key is adapted from Flint and Wiggins (1961) to in-

corporate the species described in this paper.

1. Dorsum of the ninth E3gment enormously enlarged and bulbous, overhanging all

other parts of the genitalia (Flint and Wiggins 1961, Fig. 10) sackeni (Banks)
Dorsum of the ninth segment not enlarged, the whole segment in the form of a

fairly regular ring 2

2. Base of clasper with a long, heavily sclerotized process which terminates in a

single sharp point (Figs. 1, 5, 6) 3

Base of the clasper with a shorter scletotized process which is hooked (Fig. 8),

fork-like (Flint and Wiggins 1961, Fig. 4) or quadrate (Flint and Wiggins 1961,

Figs. 7, 8 7
3. Sclerotized process at the base of clasper strongly recurved, the apical portion

nearly parallel with the main body axis, tenth tergite with only laterally sclerotized

projections. (Flint and Wiggins 1961, Fig. 1) liba Ross

Sclerotized process at the base of clasper not strongly recurved, the apical portion
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extending from the main body axis at an angle of 30-50; tenth tergite with

both laterally and mesally paired sclerotized projections (Figs. 1, 2, 6, 7) 4
4. Warts on dorsum of ninth abdominal tergite very large, occupying most of the

dorsal area and touching mesally; clasper without a mesal tooth (Fig. 6)
... flinti n. sp.

Warts on dorsum of ninth segment smaller than above, not touching mesally;

clasper with a mesal tooth (Figs. 1, 2, 5) 5

5. Clasper deep in lateral view; lateral processes of the tenth segment in dorsal view

parallel, mesal processes dentate (Flint and Wiggins 1961, Fig. 3)

stylifer Flint & Wiggins

Clasper thinner in lateral view (Figs. 1, 5); lateral processes of tenth segment at

least slightly divergent (Fig. 2); mesal processes at most minutely dentate

(Fig. 2) 6
6. Clasper, in dorsal and ventral view, narrowed apically, a rather large overhanging

dorsal lobe present mesally at apex of clasper, dorsal process of clasper short

and rounded at its apex in dorsal view (Figs. 1, 2, 3) lobatum n. sp.

Clasper, rather truncate apically in dorsal view, dorsal process of clasper long and

pointed apically (Figs. 4, 5) mitchelli Flint & Wiggins
7. Sclerotized process at base of clasper fork-like (Flint & Wiggins 1961, Fig. 4), or

hook-like (Fig. 8) in lateral view ... 8
Sclerotized process at the base of clasper more or less quadrate in lateral view

(Flint & Wiggins 1961, Figs. 7-8) 11

8. Tenth segment consisting of a pair of heavily sclerotized, pointed, hook-like mesal

processes, and a pair of shorter less heavily sclerotized lateral processes; sclero-

tized processes at base of clasper fork-like (Flint & Wiggins 1961, Fig. 4)
vernalis (Banks)

Tenth segment lacking pointed, hook-like mesal processes, sclerotized process at

base of clasper hook-like in lateral view (Figs. 8, 9) ... 9
9. Lateral sclerotized, paired, processes of tenth tergite nearly as long as clasper,

nearly parallel and pointed apically; shorter mesal processes of tenth tergite
sclerotized and pointed; warts on dorsum of ninth abdominal segment large, oc-

cupying most of the tergite in dorsal view (Figs. 8, 9) glenni n. sp.
Tenth segment with paired lateral processes much shorter than clasper and bluntly

rounded at their apices; mesal processes of tenth segment represented only by
membranous folds; dorsal warts of ninth segment small, occupying less than
one-half of the tergite in dorsal view (Flint & Wiggins 1961, Figs. 5, 6) 10

10. Apex of clasper without a deep notch (Flint & Wiggins 1961, Fig. 5)

sommermanae Ross

Apex of clasper with a deep notch (Flint & Wiggins 1961, Fig. 6)
excavatum Flint & Wiggins

11. Tenth segment circular in lateral view, with two short, sclerotized, ventral processes,
each bearing an apical spine (Flint & Wiggins 1961, Fig. 9) griseum (Banks)

Tenth segment not circular in lateral view 12
12. Tenth segment with two stout lateral processes, their dorsolateral edges with deep

serrations (Flint & Wiggins 1961, Fig. 7) serratum Flint & Wiggins
Tenth segment consisting of an overhanging dorsal plate with margins produced

into small points (Flint & Wiggins 1961, Fig. 8) carrolli Flint

ACKNOWLEDGEMENTS. The authors are indebted to Dr. O. S. Flint, Jr. for

loan of the types of several Lepidostoma spp., stylifer, excavatum, mitchelli, and

additional specimens of L. flinti. We are also indebted to Drs. O. S. Flint, Jr.

and H. H. Ross for critically reading the manuscript.

LITERATURE CITED

FLINT, O. S. JR., and G. B. WIGGINS. 1961. Records and descriptions of North

American species in the genus Lepidostoma, with a revision of the vcrnalis

group. (Trichoptera: Lepidostomatidae). Canadian Ent. 93: 279-97.



228 Ent. News, Vol. 83, October 1972

2.0173 New Nearctic species of Lepidostoma in the vernalis group from the

Southern Appalachians (Trichoptera: Lepidostomatidae).

ABSTRACT Three new species of the Lepidostoma vernalis group are de-

scribed from the southern Appalachian region. One of the new species is

known only from North Carolina, one only from Georgia, and one from both states.

A key is provided for the males of the thirteen known species of the vernalis

group. /. B. Wallace and F. F. Sherberger, Department of Entomology, Univer-

sity of Georgia, Athens, GA 30601.

Descriptors: Trichoptera; Lepidostomatidae; Lepidostoma, new species: lo-

batum, flinti, glenni; key.
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SYNOPSIS OF THE GENUS HETERELMIS SHARP IN THE
UNITED STATES, WITH DESCRIPTION OF A NEW SPECIES
FROM ARIZONA (COLEOPTERA, DRYOPOIDEA, ELMIDAE) 1

Harley P. Brown2

INTRODUCTION

In 1870, Horn described Elmis glaber, based upon a single speci-

men from the San Pedro River of Arizona. LeConte (1874) described

Elmis vulneratus from one specimen taken by Belfrage in Texas. In

1882, Sharp created the Genus Heterelmis for three new species he

was describing from Guatemala, H. obscurus, H. obesus, and H. sim-

plex. In 1887, Sharp added a new species from Mexico, H. longulus.

Grouvelle described H. dubia from Brazil (1888) and H. neglecta

from Bolivia (1896), utilizing the feminine ending to agree with the

gender of the generic name. Hinton described H. limnoides and H.

pubipes from Brazil
(
1936

) and, in 1940, redescribed the genus and

Sharp's Mexican species, along with two new species (H. acicula and

H. tarsalis) and a new subspecies (H. obesa plana) from Mexico. In

his 1940 paper, Hinton listed a specimen of H. obscura from Ft. Sam

Houston, Texas. Brown (1956) and Sanderson and Brown (1959)

reported Heterelmis sp. from Johnston County, Oklahoma on the basis

of a single specimen. Burke (1963) stated that Heterelmis sp. was

". . . fairly common from April through October in streams in the

Accepted for publication: February 15, 1972 [3.0179].
2Department of Zoology (and Stovall Museum of Science and History), Uni-

versity of Oklahoma, 730 Van Vleet Oval, Norman, OK 73069, U.S.A.
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Balconian, southern half of the Texan, and northern portion of the

Tamaulipan biotic provinces . . ." of Texas. He noted that . . .

"Heterelmis vulnerata was described from Texas but the species is not

recognizable from available descriptions. Since the species at hand is

so common and widespread in the state, it is quite possibly conspecific

with LeConte's vulnerata." Burke also cited Hinton's
(
1940

) listing of

H. obscura Sharp from Texas, but added . . . "None of the considerable

number of specimens of Heterelmis collected during this study agrees

with Hinton's description and figures of genitalia of H. obscura." The

only specific locality Burke mentions is Devil's River west of Del Rio,

which habitat is now submerged in a large impoundment. Spangler

(1966) reported H. acicula Hinton, H. obesa Sharp, and H. simplex

Sharp from Peru. Deleve (1968) described H. convexicollis, H. im-

pressicollis, H. lucida, and H. pusilla from Ecuador, transferred Grou-

velle's Helmis apicata ( 1896) of Ecuador to the genus Heterelmis, and

reported H. neglecta Grouvelle from Ecuador. Hinton
(
1971

)
de-

scribed a new subspecies, H. simplex codrus, from Trinidad and To-

bago. So far as I am aware, these constitute all distributional records

published to date for the entire genus. To sum up previously pub-
lished records for the United States: Arizona the type specimen of

H. glabra (Horn) from the San Pedro River; Oklahoma one speci-

men of undetermined species from near Tishomingo; Texas the type

specimen of H. vulnerata (LeConte) without locality data, one speci-

men from Ft. Sam Houston identified as H. obscura Sharp (probably

H. vulnerata, which is externally almost indistinguishable from H.

obscura} and an indeterminate number of specimens from various

localities, presumably representing H. vulnerata (LeConte), but per-

haps also representing H. glabra (Horn).

Among miscellaneous dryopoids sent to me for identification by
Karl Stephan of Tucson, Arizona were 7 specimens apparently repre-

senting an undescribed species of Heterelmis. Upon request, he re-

turned to the same locality and collected 64 additional adults and a

larva. These have provided the basis for the following description. I

take pleasure in naming this new species for the collector, Mr. Karl H.

Stephan.

Heterelmis stephani NEW SPECIES (Fig. 1-10)

MALE. Length 2.3-2.6 mm; breadth 1.05-1.20 mm. Body elongate ovoid,

sides subparallel; elytra barely wider than prothorax; moderately strongly convex
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(Fig. 1). Surface inconspicuously pubescent, clothed with fine, golden, recum-

bent hairs. Cuticle moderately shining, ranging in color from light brown to

dark brown, the elytra often lighter than the pronotum; legs light brown to red-

dish brown; antennae and mouthparts testaceous to reddish brown.

Head without distinct impressions, although slightly impressed along coronal

and frontal sutures; frontal angle slightly produced above mesial margin of anten-

nal socket; surface minutely and rather densely eroded., each low callosity being

somewhat smaller than an eye facet and bearing a pale recumbent hair. The

bases of the hairs are about 0.02-0.03 mm apart, the hairs being about 0.03-0.04

mm long. Fronto-clypeal suture deep and broadly, shallowly emarginate. Clypeus

with anterior margin feebly, arcuately emarginate, the angles broadly rounded;

surface rather similar to that of frons but smoother, the callosities being smaller

or even imperceptible though the hairs are about the same in distribution and size.

Marginal hairs not noticeably enlarged. Labrum about twice as broad as long,

the anterior margin feebly arcuate, the angles broadly rounded; surface smooth;

hairs frequently clustered in twos or threes toward middle, those along angles

projecting forward and curving medially, slightly enlarged; middle third of anterior

margin bordered by short (0.003-0.005 mm), densely packed hairs perceptible

only at very high magnifications (best seen mounted on a slide and viewed at

magnifications above 400 X). Antenna 11 -segmented, the first and last segments

largest and subequal in size, though the last is slightly longer; segments 2 and 10

subequal; segment 3 conspicuously smaller and slenderer than 2; segments 4-6

subequal and smallest, segments 7-9 approaching the size of segment 10. Mandible

( Fig. 2 ) with 3 subacute apical teeth and a lateral marginal process; prostheca

membranous, well-developed, with medially-directed hairs basally and spines

apically. Maxilla (Fig. 3) with cardo distinctly longer than wide; palpifer well

developed; palp 4-segmented, the apical segment twice as long as wide; galea 2-

segmented, the apical segment 3 times as long as wide, with sides subparallel;

lacinia bordered apically by a dense brush of long, curved hairs and medially

by somewhat heavier recurved hairs or spines. Labium (Fig. 4) with palp 3-

segmented and moderately distinct palpiger; ligula transverse, broader than men-

turn.

Pronotum at broadest point, which is about basal third, broader than long

(1.05:0.90 mm), and base broader than apex (1.00:0.65 mm). Sides broadly

arcuate at basal third and in anterior third, feebly sinuate near middle. Basal

margin bisinuate on each side. Lateral margins feebly explanate, produced at

anterior angles. Disk rather strongly convex, without distinct impressions or with

a feeble median transverse impression; occasional individuals with very feeble

oblique impressions in basal half. Sublateral carinae usually displaced near

middle, often just above or anterior to a bulge or rounded protuberance on each

side between basal third and middle. Surface of disk glabrous, with incon-

spicuous, shallow punctures from which the hairs arise. The punctures are sep-

arated by less than to about 3 times their diameters. Sides between sublateral

carinae and lateral margins with granules almost the size of eye facets, mostly

separated from one another by distances slightly greater than their own diameters.

Elytra twice as long as pronotum ( 1.8:0.9 mm), broadest near middle. Striae

very feebly impressed. Strial punctures usually round, shallow to moderately deep;
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FIGURES: 1-11. Heterelmis stephani n. sp. All figures were traced from photo-

graphs of specimens. 1. Dorsal aspect of pinned adult. 2. Mandible. 3. Maxilla.

4. Labium. 5. Prosternum in outline. 6. First 2 segments of tarsus and base of

third segment, showing 3 short, stout spines on basal segment and tapering spine

on second segment. 7. Penis (median lobe of aedeagus) in lateral aspect. 8.

Male genitalia (aedeagus) in dorsal aspect. 9. Male genitalia in lateral aspect

from left side. 10. Female genitalia. 11. Heterelmis longula. Basal segment of

front tarsus, showing apical pair of stout spines. ( From Hinton, 1940. )

on disk separated within stria by once to twice their diameters, between striae

( intervals ) by about 3 to 4 diameters. Second, third, and fourth intervals dis-

tinctly broader than sutural interval. Surface of intervals just posterior to humerus

between sublateral carinae with a few small granules like those of pronotum, else-

where with only fine punctures from which the hairs arise. With a few larger

erect hairs interspersed among the small recumbent hairs. Lateral margins feebly

serrate and explanate. Inner sublateral carinae extend only to about apical fifth,

the outer sublateral carinae extending almost to apex.

Scutellum flat, pentagonal with rounded basal and lateral angles; surface like

that of nearby strial intervals of elytra.

Prosterum broader than long (0.750:0.625 mm), the broadest point being
near basal fourth ( Fig. 5 ) ; strongly deflexed at about apical third, apical margin

broadly truncate, the angles broadly rounded; prosternal process about as broad

as long ( about 0.25 mm ) or slightly broader, and shallowly concave; on each side

from base of process a fine carina extends anteriorly, ending upon the deflexed

portion of prosternum. Disk of prosternum between carinae broadly convex,

clothed rather sparsely with inconspicuous decumbent hairs.

Mesosternum concave between coxal cavities and joined to anterior concave
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portion of metasternum by a transverse sutural ridge. Metasternum with disk

feebly convex on each side of midventral line, which extends from posterior

margin somewhat beyond middle; anterior to this point the surface descends to

become medially shallowly concave. Surface sculpture of metasternal disk sim-

ilar to that of prosternal disk.

First abdominal sternite on each side with a carina along metacoxal margin
and extending obliquely latero-posteriorly almost to apical margin. Surface be-

tween carinae broadly convex and smooth, with sparse hairs like those of metaster-

nal disk. This median glabrous region extends onto the second and third sternites,

tapering all the way. Remaining portions of sternites tomentose.

Legs with a brush of golden tomentum on the mesial surface of each tibia,

bordered by a row of small spines. Basal segment of tarsus with 3 short, stout

spines and several longer, slenderer ones (Fig. 6); second segment with a rather

long, stout spine.

Genitalia (Figs. 7-9) with both penis (middle piece) and parameres relatively

slender; penis with median basal projection narrow and tapering, and with apical

portion decurved beyond apices of parameres.
FEMALE. Generally similar to male externally, except for proportions ( e.g.,

pronotum 0.93 mm broad and 0.875 mm long, 0.90 mm broad at base and 0.65

mm at apex; elytra more than twice as long as pronotum, being 1.85 mm long;

prosternum proportionately broader, being 0.88 mm wide and 0.62 mm long).

Transverse sutural ridge between mesosternum and metasternum raised medially.

Genitalia relatively elongate (Fig. 10).

Type: Male to be deposited in the Canadian National Museum,
Ottawa. UNITED STATES: Arizona, Pima County, Santa Rita

Mountains, Madera Canyon, Bog Springs, collected May 16, 1970 by
Karl Stephan.

Paratypes: 63 with same data as type; 7 from same locality but

collected February 6, 1969 by Karl Stephan. Paratypes will be de-

posited in the collection of Karl Stephan; the British Museum of

Natural History in London; the U. S. National Museum of Natural

History in Washington, D. C.; the Illinois Natural History Survey in

Urbana; the California Academy of Sciences in San Francisco; and

the Stovall Museum of Science and History, University of Oklahoma,
Norman.

COMPARATIVE NOTES. This species is probably closest to Heterel-

mis obesa and H. languid, the general body contours being quite like

those of H. longula, and the parameres of the male genitalia being
devoid of an inner apical fringe of hairs. From both of these species

it differs in lacking the closely apprcssed pair of apical spines on the

first tarsal segment, having instead on this tarsal segment a row of 3

short, stumpy spines. It also differs from them in having proportion-
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ately longer apical segments on the maxillary palp, the labial palp,

and the galea. The female genitalia are more elongate. The male

genitalia most resemble those of H. obesa, but the apices of both penis
and parameres in lateral aspect are blunt or rounded, rather than

acute. H. stephani n. sp. also differs from H. longula in being con-

siderably smaller (2.3-2.6 mm long as compared with 3.5-4.0 mm) and

in lacking distinct transverse and longitudinal pronotal impressions.

It resembles H. obesa plana and H. simplex in lacking these distinct

impressions, differing thus from typical H. glabra, H. vulnerata, and

H. obscura. From all these it also differs in having 3 short, stout

spines on the first tarsal segment. The male genitalia of H. stephani

n. sp. differ from those of H. glabra and H. obscura in lacking an

inner apical fringe of hairs on the parameres, from H. obscura in hav-

ing slender parameres and penis, and from H. glabra and H. vulnerata

in having the basal piece distinctly longer than the penis and para-

meres.

ECOLOGICAL NOTE The habitat is unusual in that the steram

normally dries up each year.

OTHER RECORDS OF HETERELMIS

H. glabra (
Horn

)
1870. Type from San Pedro River, Arizona.

Synonym: H. acicula Hinton 1940.

My collection includes considerable numbers of specimens from

Mexico and Central America identifiable in Hinton's key as H. acicula

Hinton 1940. Since these appear to be identical with my specimens of

H. glabra (Horn) 1870 from Arizona, I am consigning H. acicula to

synonymy with H. glabra.

I have collected additional specimens of H. glabra as follows:

ARIZONA Coconino Co.: Oak Creek s. Flagstaff, 19-IV-69 (1);

Yavapai Co.: Verde River s.e. Camp Verde, 9-VII-69 (34 adults and

4 larvae); West Clear Creek s.e. Camp Verde, 9-VII-69 (17) and 8-

VII-71 (4); Oak Creek s. Sedona, 9-VII-71 (5); Gila Co.: East Verde

River n.w. Payson, 8-VII-69 (1 larva); TEXAS Brewster Co.: Rio

Grande at mouth of Santa Elena Canyon in Big Bend National Park,

16-VII-68
(
9 adults and 3 larvae

) ; Rio Grande in Boquillas Canyon in

Big Bend National Park, 17-VII-68
(
1

)
.

H. obesa Sharp 1882. (Described from Guatemala and known also
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from central Mexico.
)

I have collected these specimens in the United

States: ARIZONA Apache Co.: East Fork of Black River in Apache
National Forest, 30-VII-70 (3); West Fork of Black River in Apache
National Forest, 31-VII-70 (33 adults and 2 larvae); Coconino Co.:

Oak Creek s. Flagstaff, 8-VII-71 (3); Greenlee Co.; East Fork of Black

River in Apache National Forest, 31-VII-70 (1); Yavapai Co.: Oak
Creek s. Sedona, 9-VII-71 (13); NEW MEXICO Catron Co.: Glen-

wood, 2-VII-69 (1); Eddy Co.: Sitting Bull Falls n.w. Carlsbad, 21-

VIII-67 (2), and 4-VII-71 (2).

H. vulnerata (LeConte) 1874. Type from Texas, with no record

of locality or date. My collections within the United States are as

follows: OKLAHOMA Atoka Co.: Caney Creek, 31-VII-62 (2);

Clear Boggy River, 31-VII-62 (32 adults and one larva), 26-VI-63 (60
adults and 30 larvae); Clear Boggy Creek near Caney, 21-IX-68

(adults and larvae turned over to students); Bryan Co.: Blue River,

31-VII-62 (270 adults and 129 larvae); Blue River at Armstrong, 21-

IX-68 (20 adults and one larva); Sulphur Creek, 21-VI-63 (1); Caddo
Co.: Washita River near Verden, 31-V-71 (349 adults and 22 larvae);

Cherokee Co.: Illinois River near Tahlequah, 13-VIII-67 (1); Coal

Co.: Clear Boggy River, 26-VI-63 (236 adults, 30 larvae, and 2 larval

skins); Clear Boggy Creek near Tupelo, 21-IX-68 (adults and larvae

turned over to students); Comanche Co.: East Cache Creek near

Lawton, l-VII-63 (41 adults and 7 larvae); Garvin Co.: Washita River

north of Wynnewood, l-IX-67 (3); Grady Co.: Washita River e.

Chickasha, 6-X-63 (22 adults and 2 larvae); Johnston Co.: Penning-
ton Creek n. Tishomingo (at Devil's Den and other sites), 19-IX-53

(1), 10-VII-60 (2), 30-VI-62 (8), 21-VII-62 (7 adults and one larva),

17-VI-63 (24 adults and one larva), 27-VIII-65 (1), 3-VIII-67 (5), 4-

VIII-67 (17 adults and 5 larvae), 21-VII-68 (2), 12-VIII-71 (one

larva); Blue River near Wapanucka, 21-X-62 (13 adults and 2 larvae)

and 14-VI-63 (39 adults and 3 larvae); Pontotoc Co.: Blue River, 3-

VII-62 (1); Washita Co.: Washita River e. Cordell, 4-VII-69 (78
adults and 3 larvae); TEXAS Comanche Co.: Sabanna River w. De

Leon, 29-V-69 (8); Coryell Co.: Leon River at Gatesville, 20-VI 1 1-70

(.300 adults and 12 larvae); Ellis Co.: Waxahatchie, 31-VIII-67 (2);

Erath Co.: n. Stephenville, 4-X-66 (1); Grimes Co.: Navasota River,

31-VIII-67 (3 adults and 2 larvae); Hays Co.: San Marcos, 9-VIII-69

(1); Montgomery Co.: San Jacinto River, 25-VI-67 (2 adults and one

larva); Travis Co.: Onion Creek near Austin, 19-VIII-70 (1); Wash-
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TABLE 1. Summary of Neotropical specimens of Heterelmis in Stovall Museum

Dryopoid Collection

Country



Ent. News, Vol. 83, November 1972 237

0- 2 mm

17
18

FIGURES 12-18. Heterelmis obesa. 12. Penis (median lobe of aedeagus) in

lateral aspect from right side. 13. Male genitalia in dorsal aspect. 14. Male

genitalia in lateral aspect from left side. ( From Hinton, 1940. ) 15. Heterelmis

vulnerata. Male genitalia in dorsal aspect. Traced from photograph. 16-18

Heterelmis glabra. 16. Male genitalia in lateral aspect from right side. 17. Male

genitalia in dorsal aspect. 18. Penis in lateral aspect from right side. Traced

from photographs.

KEY TO NORTH AND CENTRAL AMERICAN SPECIES OF HETERELMIS

1. Metasternal disk strongly, longitudinally concave for its entire length; tibiae of front

legs clavate; basal four segments of front and middle tarsi with a conspicuous

fringe of erect hairs; 2.2 mm long, 1.02 mm wide (based upon unique male from
central MEXICO) H. tarsalis Hinton 1940

1'. Metasternal disk only feebly concave posteriorly; tibiae of front legs not clavate;

basal four segments of front and middle tarsi without a conspicuous fringe of erect

hairs 2.

2. Basal segment of each tarsus with two close, stout, short spines on inner apex (Fig.

11); parameres of male genitalia without an inner apical fringe of hairs (Figs.

13, 14) 3.

2'. Basal segment of tarsi without two stout spines on inner apex; parameres of male

genitalia with or without an inner apical fringe of rather long hairs 5.

3. Length of prothorax usually more than 0.925 mm; median lobe of male genitalia with

the basal median projection seen from the side gradually sloping behind; 3.5-4.0 mm
long, 1.2-1.6 mm wide; in high mountain streams of central MEXICO

H. longula Sharp 1887
3'. Length of prothorax usually less than 0.925 mm; median lobe of male genitalia

when seen from the side strongly declivous behind (Fig. 12) 4.

4. Disk of pronotum with impressions; 2.5-3.3 mm long, 1.1-1.5 mm wide; in ARIZONA,
NEW MEXICO, MEXICO and GUATEMALA H. obesa Sharp 1882

4'. Disk of pronotum evenly convex; 2.1-2.65 mm long, 1.0-1.25 mm wide; in central

MEXICO H. obesa plana Hinton 1940
5. Disk of pronotum with distinct transverse impressions and usually with distinct

oblique impressions as well 6.

5'. Disk of pronotum without impressions or with very feeble ones ... 8.

6. Parameres of male genitalia with an inner apical fringe of hairs (Fig. 17) 7.

6'. Parameres of male genitalia without an inner apical fringe of hairs (Fig. 15); 1-9-2.4

mm long, 0.9-1.1 mm wide; in TEXAS and OKLAHOMA H. vulnerata (LeConte) 1874
7. Median lobe of male genitalia broad (0.05 mm wide between apices of parameres);

1.85-2.2 mm long. 0.9-1.1 mm wide; in MEXICO and CENTRAL AMERICA
H. obscura Sharp 1882

7'. Median lobe of male genitalia narrow (0.017 mm wide between apices of parameres)
(Figs. 16-18); 1.9-2.35 mm long, 1-1.1 mm wide; in ARIZONA, Big Bend region of

TEXAS, MEXICO and CENTRAL AMERICA H. glabra (Horn) 1870
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8. Basal segment of each tarsus with 3 short, stout spines (Fig. 6); body elongate, sides

subparallel; elytra barely wider than thorax (Fig. 1); 2.3-2.6 mm long, 1.05-1.2 mm
wide; in Santa Rita Mountains of ARIZONA H. stephani NEW SPECIES

8'. Basal segment of tarsus without such spines; body plump, sides arcuate; elytra

noticeably wider than thorax; 1.7-2.1 mm long, 0.8-1.0 mm wide; GUATEMALA,
TRINIDAD and TOBAGO H. simplex Sharp 1882
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A LIGHT-WEIGHT MALAISE TRAP 1

Henry Townes2

In 1962 I published plans for making a Malaise trap for catching

flying insects (Proc. Ent. Soc. Washington 64: 253-262). Judging by
demands for reprints of the article, this design has been used all over

the world, though I suspect that most of those using the reprint di-

verged from the published design to some degree.

There is no doubt that this trap catches insects very well, but it is

difficult to make, and if made of the materials specified it weights 13^

pounds. The disadvantage of weight became apparent when I started

shipping such traps by air mail to colleagues wanting to use it in

foreign countries.

In the summer of 1965 I worked on a pattern that would be lighter

in weight and easier to make. This design was tested against the de-

sign of 1962, and with progressive modifications became equally ef-

ficient at catching insects. Since 1965, about sixty traps of the new
model have been made, and used in diverse collecting situations. This

design also has been copied by entomologists who have seen examples
of it, but the copies have sometimes neglected certain features that are

important for an efficient trap.

Although almost any Malaise trap will catch an astonishing num-

ber of insects, there is much difference between a good design and a

poor one. A poorly designed trap may catch only a tenth of the catch

of a better one of the same size, but its inferiority may be unsuspected
until it is directly compared with the better trap.

Accepted for publication: March 14, 1972 [3.0187].
2American Entomological Institute, 5950 Warren Road, Ann Arbor, Mich.

48105

Ent. News, 83: 239-247, 1972 239



240 Ent. News, Vol. 83, November 1972

My lighter weight design is described below. It weights 1.2

pounds (without the jar for alcohol). Many variations of this pattern

can be used, but one should not believe that innovations will be better,

or even equal, until they are proven in field tests. As examples, sag-

ging of the top of the trap lessens the catch, and the exact shape given

for the top pieces of the trap is meant to minimize sagging. The

color of the trap is important. I spent two months of one summer

experimenting with the colors of various parts. The clack colored

parts, as recommended, increase the catch 70% (in shade) to 180%

(in sunlight), over the catch of an entirely white trap that is other-

wise identical. There could be further improvements in the color

pattern, but unless one has the time to test his experimental colors, it

would be advisable to use the colors recommended.

Below is a list of materials for one trap of the light weight design,

followed by descriptions and illustrations of trap parts, and directions

for assembly.

LlST OF MATERIALS

Dacron marquisette, 44 inches wide (or 41 to 46 inches wide), 25 meshes per

inch; 36 feet. ( Dacron is called Terylene in Great Britain. ) Cotton mar-

quisette netting can be used but this is prone to rot in wet weather. Do not

use nylon, as nylon is rotted by sunlight.

Cotton twill tape, 1/2 inch wide: 98 feet. Preshrink this before use by soaking

in hot water and drying without stretching. Wind it on a piece of cardboard,

without stretching.

Thread (preferably Dacron but cotton acceptable), 40 or 50 gauge: 200 yards.

Cotton twine: about 40 feet.

Plastic jar (non-linear polypropylene or non-linear polyethylene) of a mason jar

design: 1 pint size, with screw cap of the same kind of plastic. The jar

diameter is 3V4 inches, height 5% inches, and mouth opening 2% inches. Some
other plastic jar of about the same size can be substituted.

Aluminum stock, 1/8 inch thick, size 3V4x7 inches.

Aluminum stock, 1/16 inch thick, size 3V4x3V4 inches. Heavy galvanized iron

(3y4x3
x
/4 inches) can be substituted.

4 machine bolts, brass, flat headed, 1/8 inch diameter, 3/8 inch long, with nuts.

4 machine bolts, brass, round headed, 1/8 inch diameter, 1/2 inch long, with nuts.

1 spray can of flat black paint, 12 ounces content.

Rubber cement or contact cement.

Total cost of materials is $9.00 to $20.00, depending on the retailer's profit.

Tools needed: Scissors, sewing machine, about 100 straight pins, saber saw or

scroll saw with blade for aluminum cutting, bench vise, drill with 1/8 inch

twist bit, and another twist bit of 5/16 to 1/2 inch diameter (for counter-

sinking), nail or scribe with sharpened point, pocket knife, hammer, large
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FIGURE 1. Patterns for the fabric parts of a Malaise trap.

skillet or a suitable substitute, and length of 3 inch pipe (at least 4 inches

long).

LIST OF FABRIC PARTS

A. Center baffle, lower part (figure 1, A). Dacron marquisette, 6 feet long, 44

inches wide. Sew twill tape on all edges, double stitched.

B. Front baffle (figure 1, B). Dacron marquisette, 4 feet long, 44 inches wide.

Sew twill tape on all edges, double stitched.

C. Back baffle (figure 1, C). Dacron marquisette, 4 feet long, 44 inches wide,

the top obliquely cut away on each side as in the drawing. Pin twill tape

along the oblique cuts before the cuts are made. Sew twill tape on all edges,

double stitched.
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D. Roof panel (figure 1, D); make two. Dacron marquisette, cut as in figure.

Selvedge must be along the long side. Pin twill tape to the oblique side and

the concave side before these cuts are made. Sew twill tape on all edges,
double stitched.

E. Center baffle, upper part (figure 1, E). Dacron marquisette cut as in the

figure. Sew twill tape to all edges but the oblique edge, double stitched.

F. Front of roof (figure 1, F). Dacron marquisette, cut as in the figure. Sel-

vedge must be along the 4 foot side. Pin twill tape to the two sloping sides

before these cuts are made. Sew twill tape on all edges, double stitched.

J. Tie loops; make 14. Cut 1/2 inch twill tape into 6 inch lengths.

ASSEMBLY OF FABRIC PARTS

Before assembly, parts A, B, C, and E are colored black. This is

essential for an efficient trap. The parts are laid on the ground, piled

or folded (or both) so that they are 4 thicknesses deep, then sprayed
with black paint from an atomizing spray can. The 4 thicknesses are

to catch and save paint that penetrates the upper layers. When the

spray turns the top layer black, turn the pile over and spray the

whitish or gray areas until they are black also. Finally split the pile

open and spray black any areas that are still grayish. Dacron can not

be dyed, hence to make it black it must be sprayed with paint. The

finding that the black could be sprayed on was by Dr. R. W. Carlson.

This may seem a small matter, but for Malaise trap construction it was

a major discovery.

After spraying with black, sew the edges aa of part A to the center

line of part B, then sew the edge bb of part A to the center line of

part C, then sew the edge cc of part A to edge cc of part E, then sew

the edge dd of part F to edge dd of part B, then sew the edge ee of

part E to the center line of part F, then sew edge ff of part D to edge
ff of part C, then sew edge gg of part D to edge gg of part F. There

are two of part D, one for each side of the trap roof. One of these

roof parts has been sewed on. Now sew the other roof part to the

opposite upper edges of parts C and F. Make sure that all corners

are firmly stitched.

The trap fabric is now assembled except that the center line of the

roof, joining the two parts D to part E, is not sewn together. To get

this seam properly done, the trap must be set up and the parts pinned
into place before sewing. Before setting up the trap, the tie loops

must be attached. There are 14 tie loops, each made of a six inch

piece of 1/2 inch twill tape. Double each piece to a loop and sew
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in place, very firmly stitched. One loop goes at each of the four

corners of parts B and C, one at the top center line and bottom center

line of both parts B and C, and two are spaced along the bottom edge
of part A.

For setting up the trap, get 5 sticks, each 4*/2 feet long, and one
stick 8 feet long. Sharpen one end of each of the sticks. Using four of

the shorter sticks, push them into soft earth to make a rectangle 4z
feet wide and QVz feet long. Put the trap into the rectangle and with

short lengths of cotton twine tie the bottom corner loops to the 4

sticks at ground level. Tie the top loops to near the top of each stick.

Guy the sticks out with cord leading to short stakes in the ground.

Adjust the ties until the fabric of the black parts (parts A, B, and C)
is stretched smooth and tight. Plant the fifth short stick at the center

line of part C, tie part C to this stick top and botton, and guy the

stick with a cord. Now plant the 8 foot stick at the center line of part
B. Tie part B top and bottom to this stick. Guy it with a cord to

stretch the trap tight, then take the peak of the roof (top of part F)
and tie it near top of the 8 foot stick. Readjust the tying and guy
cords until the entire trap is tight and smooth.

After the trap is set up, as directed above, draw edge hh of part E
between the center edges of the two sides of the roof

( parts D ) . Pull

part E smooth and pin it between the edges of parts D. Take the trap
down and sew the median edges of parts D together, including be-

tween them the upper edge of part E. Trim off the protruding excess

of part E and the fabric part of the trap is complete.

LIST OF NON-FABRIC PARTS

G. Aluminum, 1/8 inch thick, size 3V4x7 inches. Cut as in figure 2, G. Use a

scroll saw or saber saw for cutting. The center circle can be cut out with a

circle cutter. Drill 8 holes, 1/8 inch diameter, as shown. Countersink 4 of

the holes, as shown, with the tip of a drill bit, deep enough to receive the

head of a 1/8 inch flat-head bolt. Bend the top part of the piece to a con-

cavity that fits the convexity of the plastic jar (part I). This is most easily

done by hammering it into shape over a piece of 3 inch iron pipe. The
countersunk holes must be on the concave side. Next bend the bottom por-
tion of the piece into a ferrule, turning the edges up and together on the side

opposite from the concavity of the top part. Bending into a ferrule is best

done by hammering into shape over a iron bar or spike.

H. Aluminum, 1/16 inch thick, size 3V4x3V4 inches. Heavy galvanized iron can

be substituted for aluminum. Cut into a circle and cut out the center as
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PART I

PART G

After bending

r>l



Ent. News, Vol. 83, November 1972 245

figured, using a scroll saw, saber saw, circle cutter, or tin snips. Bend the

piece to a concavity that fits the convexity of the plastic jar (part I). This

can be done by hammering it to fit a piece of 3 inch iron pipe. After it is bent,

fit the circle over the circle in the upper part of part G and drill eight 1/8

inch holes to match those in part G, using part G as a template.

I. Plastic jar, mason jar style, pint size, with plastic screw cover. The jar and

its screw cover must be non-linear polypropylene or polyethylene, with the

jar and cover of the same material. Modify the jar as follows: Immerse the

mouth of the jar to a depth of 1 or 2 inches in boiling water, to soften the

plastic. With a pocket knife, cut off the male screw of the jar, at the shoulder.

Take the jar cover and cut out a center hole 2Vs inches in diameter. Put a

large skillet or a piece of flat metal on an electric or gas burner, start the

burner, and press both the open end of the jar and the top side of the cover

to the skillet. As soon as the warming skillet melts the edges of the jar and

its cover all the way around, take both off the skillet and quickly press their

edges together. This cements the cover to the jar and converts the thread of

the jar from male ( cut away ) to female ( the cover as cemented on ) . Next

fit the concave side of part G against the jar, with the ferrule pointed past the

mouth of the jar. Center the hole in part G at the midlength of the jar.

Using this as a template, drill 4 holes of 1/8 inch diameter through the wall

of the jar opposite each of the non-countersunk holes in part G. Keeping part

G opposite the drilled holes, mark the circumference of its center hole on the

jar, using a scribe or sharpened nail. Take away part G and cut out the hole

marked on the jar wall. See figure 2, I.

ATTACHING THE JAR

The plastic jar is for a collecting chamber at the peak of the trap.

Parts G and H are for attaching the jar to the trap. Attachment is in

two stages: Attaching the trap to parts G and H; and attaching G and

H to the jar.

To make a smooth attachment, the fabric of the trap must be

stretched in its position of use. Do this by tying out the upper corners

of the trap to full stretch, then pulling up the peak of the roof by
hand. Hold up the peak while it is being attached to parts G and H.

This will help get a smooth, wrinkle-free installation.

Hold part G so that the ferrule points downward. Put part H
over the circular part of G so that the holes match. Mark the upper

edge of H and when attaching it to the trap keep this edge upward.
With scissors slit the seams at the peak of the trap backward from

the point about 2 inches. Hold part H vertically, with the convex side

toward the trap and upper edge upward. Smear its concave side with

rubber cement or with contact cement. Pull the points of the trap
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FIGURE 3. The complete trap, as it is set up, and a close-up view of the col-

lecting assembly at the peak of the trap. The trap is set up in the snow (not a

good season for collecting), and the close-up view is backed with black cardboard
for a contrasting background.
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peak through the center hole of H, turn them outward and press them

into the rubber cement. Make scissor cuts into the points of the trap
as they are pulled through the hole of H so that the trap peak makes

as smooth an entry as possible into this hole. Paste the cut ends back

against the ring of part H to hold them in place. When a good fit is

achieved, place the ring portion of part G over H and match up the

holes. The ferrule of G should point downward. Bolt G and H to-

gether, using the 4 flat-headed machine bolts through the counter-sunk

holes. This holds the points of the trap between parts G and H and

leads the apex of the trap through their center hole. Now bolt G and

H to the jar, the jar mouth pointing downward. Use the 4 round-

headed machine bolts, through the 4 remaining holes.

The trap is ready to use. It is set up as directed for the final step

of sewing the fabric parts. The 8 foot pole used at that time should

have the top end sharpened to enter the ferrule of part G, and the

pole should be shortened about 6 inches so that it doesn't hold the

bottom edge of the trap off the ground. The two loops on the bottom

edge of part A (the center baffle) are for staking this edge to the

ground. Figure 3 shows the trap set up, and a close-up of the col-

lecting assembly at the peak of the trap. When the trap is set up next

to bushes, as is usually the case, some of the corners can be tied to

the bushes instead of to stakes.

To run the trap, fill a pint mason jar half full of 95% ethyl alcohol

( or isopropyl alcohol
)
and screw it into the bottom of the plastic jar.

If the specimens are not wanted in alcohol, several other killing

methods are available.

1. Use a cyanide jar instead of the alcohol jar.

2. Use a jar containing paper strips and a vial of fumigant (as

ethyl acetate
) dispensed with a wick through a hole in the cork.

3. Use a fumigating insecticide, as Vapona, hung in the plastic

jar, with a receiving jar screwed in below. The receiving jar

should contain paper strips to help protect delicate specimens.

The placing of the trap is very important. It should, of course, be

where the desired insects are common, and in a flyway. Insect flyways
are along paths, roads, or openings, along edges of woods, and in open

country, around and between bushes. The back end of the trap should

be backed up to the vegetation and the front end, with the jar, toward

the open and toward the light. Moving the trap around will help in

locating the best spots for trapping.



THE PSEUDOSCORPION GENUS PARALIOCHTHONIUS
(ARACHNIDA, PSEUDOSCORPIONIDA, CHTHONIIDAE) 1

William B. Muchmore 2

The genus Paraliochthonius was erected by Beier in 1956 with

Chthonius singularis Menozzi, from the littoral of the western Mediter-

ranean Sea, as the type species. Subsequently the range of P. sing-

ular^ has been extended to the eastern Mediterranean (cf. Beier,

1969b
)
and the range of the genus has been extended westward across

the Atlantic Ocean to the West Indies by the discoveries of the follow-

ing forms:

P. hoestlandti Vachon, I960; Madeira.

P. h. canariensis Vachon, 1961; Canary Islands

P. insulae Hoff, 1963; Jamaica.
P. puertoricensis Muchmore, 1967; Puerto Rico.

P. weijgoldti Muchmore, 1967; Big Pine Key, Florida.

As suggested earlier (1967, p. 162), restudy of the holotype of

Chthonius johnstoni Chamberlin from Baja California, Mexico, and

study of a new specimen from Jalisco, Mexico, have convinced me that

Morikawia Chamberlin is synonymous with Paraliochthonius Beier,

This adds at least three more species to Paraliochthonius, as detailed

below, and extends the range of the genus into the Pacific Ocean area.

1This work was supported in part by a research grant (GB 17964) from the

National Science Foundation. Accepted for publication: March 3, 1972 [3.0193].

2Department of Biology, University of Rochester, Rochester, NY 14627.
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FAMILY CHTHONIIDAE HANSEN

TRIBE TYRANNOCHTHONIINI CHAMBERLIN

This tribe, as characterized by Chamberlin (1962, p. 310), has the

trichobothria isb and ib of the palpal chela transversely paired in a

median or subbasal position on the dorsum of the hand; marginal

teeth of the chelal fingers spaced and acute; coxal spines occurring

only on the second pedal coxae; intercoxal tubercle absent. These

characters still appear perfectly adequate to distinguish this tribe from

all other chthoniids; however, it should be noted further that all mem-
bers of the tribe have one or more forward-projecting setae

(
=

spine-

like setae
)
on the inner side of the palpal chela, which are longer and

heavier than the usual vestitural setae. Four groups of species are now
included here, and may be distinguished by the following key (taken

in part from Chamberlin, loc. cit.
)

:

Key to the genera and subgenera of the Tyrannochthoniini

1. Palpal chela provided interiorly with three or more forwardly-projecting, spine-like

setae, variously developed but longer and more robust then the usual vestitural

setae, located on hand and on bases of fingers 2

Palpal chela at most with a single, spine-like seta located interiorly at base of fixed

finger 3

2. Four eyes; tergites 1-4 with four or more setae; appendages of usual proportions for

epigean members of Chthoniidae; chelal fingers homodentate; spine-like setae of

chela moderately prominent; epigean forms genus Paraliochthonius Beier

Eyeless; tergites 1-4 with only two setae; appendages attenuated; chelal fingers

heterodentate; spine-like setae of chela remarkably prominent; cavernicolous forms

subgenus (or genus) Troglochthonius Beier

3. Chelal hand more or less strongly constricted proximad of base of fixed finger

(=rflask-shaped); digital condyles and attachment apodemes of movable finger prom-

inent and heavily sclerotized genus (or subgenus) Lagynochthonius Beier

Chelal hand not constricted, of normal facies; digital condyles and apodeme not

large or conspicuous genus Tyrannochthonius Chamberlin

The two species of Troglochthonius are similar in most basic re-

spects to the species of Paraliochtlwnins, but are adaptively modified

for life in caves (loss of eyes, reduction of tergal setae, attenuation of

appendages). It would seem preferable to consider Troglochthonius

as a polyphyletic group (subgenus) of the genus Paraliochthonius,

analogous in its constitution to Neobisiuni (BlotJiru.s), Roncits (Para-

blothrus) and Klcptochtlionius (Cliamlx'rUnoclitlionius), at least until

some more fundamental differences are discovered.
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Beier erected Lagynochthonius (1951) as a subgenus of Tyran-
nochthonius and continues to consider it as such (cf. 1970). How-

ever, Chamberlin (1962) considered the two groups sufficiently dif-

ferent to deserve full generic status. I am inclined to agree with

Chamberlin because of the basic difference in attachment of the mov-

able chelal finger to the hand and to the fact that members of Lagy-
nochthonius and Tyrannochthonius are often sympatric.

GENUS Paraliochthonius BEIER

Paraliochthonius Beier, 1956, p. 58; Vachon, 1960, p. 337; Vachon, 1961, p. 101;

Chamberlin, 1962, p. 310; Beier, 1963, p. 76; Hoff, 1963, p. 23; Muchmore,

1967, p. 162.

Morikawia Chamberlin, 1962, p. 311.

The diagnosis of Beier
( 1963), with the modification recommended

by Hoff (1963), is generally satisfactory, but a couple of points of

clarification and addition should be made. As Vachon, Hoff and

Muchmore have clearly shown, a forward-projecting spine-like seta

may occur on the base of the movable finger of the chela in addition

to those found on the hand and fixed finger; it seems likely that this

spine, more or less well-developed, is a characteristic feature of the

genus.

Vachon and Muchmore have both pointed out that in the forms

considered by them the coxal spines arise from a common base. Ex-

amination of the holotype of P. insulae Hoff reveals the same situation.

It appears likely that this condition, also, is characteristic of the genus.

As shown in Muchmore (1967) and below, the anteriormost seta

in the cheliceral flagellum of several species of Paraliochthonius is

strongly curved near the base so as to bend down and away from the

other setae. The same condition exists in the holotype of P. insulae.

Examination of a limited number of specimens of Tyrannochthonius
and Lagynochthonius fails to reveal a similar condition, all the flagel-

lar setae being more or less parallel. It appears likely that this is

another characteristic difference between the genera.

Diagnosis (emended) Carapace about as long as broad, narrowed

posteriorly; with 16 prominent vestitural setae, 4 at anterior margin
and 2 at posterior margin, and sometimes additionally with a shorter

seta in front of each anterior eye; epistome long and pointed; anterior

eyes corneate, posterior eyes sometimes less well-developed. First and
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second tergites with 4, third tergite with 4-5 and the following tergites

with 6-8 setae. Cheliceral hand with 4 or 5 setae; flagellum with about

8 pinnate setae, the anteriormost being strongly curved near its base

so that it is bent down and away from the others; little or no evidence

of a galeal elevation. Palpal chela with trichobothria ib and isb on the

dorsum of the hand, proximal to the middle; inner face of chela with

2 or more forward-projecting, spine-like setae situated on or near the

base of the fixed finger, and usually a similar seta on the base of the

movable finger; chelal fingers longer than hand, with many pointed,

spaced marginal teeth. Only coxae of second legs with a row of pin-

nate coxal spines, arising from a more or less prominent common base.

Intercoxal tubercle absent.

Remarks: As mentioned below, Chthonius johnstoni Chamberlin,
the type species of the genus Morikawia Chamberlin, has all the char-

acteristics of a member of Paraliochthonius Beier. Because this is so,

Morikawia must fall as a synonym of Paraliochthonius. As a result,

the various species which have been assigned to the genus Morikawia

must be accommodated elsewhere. The disposition of only two of these

is certain, i.e. Chthonius johnstoni and Tijrannochthonius takashimai

Morikawa, both of which belong to Paraliochthonius. The descriptions
of the several species from the Pacific Ocean area which Beier

( 1964,

1966a, b, c, 1967a, b, 1968, 1969a
)
has assigned to Morikawia are not

detailed enough to allow decisions about their generic status; their

placement must, therefore, await restudy of the type material.

Von Helversen (1968) and Beier (1969) have suggested that there

are definite habitat differences between the species of Paraliochthonius

and those of Morikawia, the former living in or near the littoral zone

of the sea and the latter living in leaf litter (presumably away from

the beach). However, such strict differences are not entirely sup-

ported by the evidence. T. takashimai Morikawa was, as a matter of

fact, found in the intertidal zone, "under stones flooded at high-tide"

(Morikawa, 1958, p. 7), and Chamberlin (1962) confessed that he did

not know for certain where the type of C. johnstoni was found, it be-

ing "possible that the specimen in question was also from a littoral

habitat (e.g. under a stone or piece of driftwood on the beach)" (p.

313). To be sure, most of the Pacific area forms placed by Beier in

Morikawia were found in litter or in caves, but even if these are found

to conform morphologically to Paraliochthonius, it will not be surpris-

ing to find different species of the genus occupying quite different
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habitats. Well-known genera with both litter-dwelling and littoral

species include Neobisium, Dinocheirus and Parachernes (cf. Wey-
goldt 1969, p. 112-114), and Lechytia, which is usually found far from

the sea but has one species. L. sakagamii, living "under stones at the

coast" on Marcus Island (Morikawa, 1960, p. 111).

Paraliochthonius johnstoni (CHAMBERLIN), NEW COMBINATION

Chthonius johnstoni Chamberlin, 1923, p. 357.

Tyrannochthonius johnstoni, Chamberlin, 1929, p. 75; 1931, pp. 56, 92; Beier,

1932, p. 64.

Morikawia johnstoni, Chamberlin, 1962, p. 312.

Direct comparison of the holotype of Chthonius johnstoni Cham-
berlin (JC 111.01001) with specimens of Paraliochthonius puertoricen-

sis, P. weygoldti and P. mexicamis leaves no doubt that all are con-

generic. Specifically, the coxal spines of all arise from a more or less

prominent common base there is no basis here for generic separation.

Further, the number and distribution of the spine-like setae on the

palpal chela, the form of the cheliceral flagellum, and other diagnostic

features, are similar in all specimens.

Paraliochthonius takashimai (MORIKAWA), NEW COMBINATION

Tyrannochthonius johnstoni takashimai Morikawa, 1958, p. 6.

Tyrannochthonius takashimai, Morikawa, 1960, p. 110.

Morikawia takashimai, Chamberlin, 1962, p. 313.

As Chamberlin has indicated (1962, p. 313-4), takashimai is con-

generic with johnstoni. In spite of the errors in Morikawa's figure of

the palpal chela, it is now clear that this species, like johnstoni, be-

longs to Paraliochthonius, as defined above. [It should be pointed out

here that in addition to the errors mentioned by Chamberlin ( loc. cit.
) ,

Morikawa's figures of the chela of takashimai (
both 1958, p. 6, fig. 1A

and 1960, plate 5, fig. 4) show setae ib and isb on the ventral rather

than the dorsal side of the hand!]

Paraliochthonius canariensis (VACHON), NEW COMBINATION

Paraliochthonius hoestlandti canariensis Vachon, 1961, p. 98; Beier, 1963, p. 78.

In my opinion, the many differences cited by Vachon (loc. cit., p.

100-101
)
between this form from the Canary Islands and P. hoestlandti

from Madeira are sufficient to justify considering the two as separate

species. Geographical separation of the two by nearly 300 miles of

open ocean makes their reproductive separation seem likely.
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Paraliochthonius mexicanus, NEW SPECIES

(Fics. 1-5)

Material: Holotype female, taken at Manzanilla, Tenacatita Bay,

Jalisco, Mexico on 4 November 1966 by W. G. Evans. The type speci-

men is in the collection of the Department of Entomology, University

of California, Davis.

FIGS. 1-5 Paraliochthonius mexicanus, new species, holotype female. Fig. 1.

Middle portion of anterior margin of carapace, showing epistome. Fig. 2. Coxal

spines of left coxa II. Fig. 3. Flagellum of right chelicera. Fig. 4. Dorsal

view of left palpal chela. Fig. 5. Lateral view of right chela.
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Description: Female: Generally similar to Paraliochthonius johnstoni but larger.

Carapace about as long as broad; epistome a prominent, furcate process (Fig. 1).

Four eyes present; anterior ones corneate and located one ocular diameter from

carapacial margin; posterior ones smaller, non-corneate and one ocular diameter

from anterior ones. Chaetotaxy of carapace d4d-4-4-2-2=16+ 2d, the dwarf setae

(d) being located anterior and ventral to the anterior eyes.

Abdomen typical; pleural membranes finely granulate. Tergal chaetotaxy

4:4:5:6:7:7:8:7:7:4:T2T:O. Sternal chaetotaxy 9: (3)6(3) : (3)6(3) :10:10:10:-

10:9:9:0: mm. Coxal chaetotaxy 2-2-1 :0-3-0:2-l-CS:2-3:2-3. Coxal spines ir-

regularly pinnate, 6 on right coxa II, 5 on left; arranged in a row on a slightly

elevated common base (Fig. 2). No intercoxal tubercle. Genital area typical.

Chelicera slightly longer than carapace, 2.1 times as long as broad; palm with

5 setae; fixed finger with 7-8 teeth, distal one largest; movable finger with row

of 8-10 small teeth and a small denticle midway between distal end of row and

finger tip; no galeal elevation evident; serrula exterior with 21 blades; flagellum

with 8 irregularly pinnate setae, the distal one separated from the others and char-

acteristically curved (Fig. 3).

Palps typical of the genus; proportions of segments and placement of major

setae as shown in Figs. 4 and 5. Trochanter 1.95, femur 4.65, tibia 2.15, and

chela 5.4 times as long as broad; hand 2.0 times as long as deep; movable finger

1.78 times as long as hand. Positions of trichobothria of chela as illustrated.

Chelal hand with four spine-like setae on inner face, the more proximal two con-

siderably shorter and more slender than the distal pair; movable finger with a

slender spine-like seta on inner face at base. Fixed finger of chela with row of

30 acute, widely-spaced teeth and 2 small, rounded denticles at the proximal end

of the row; movable finger with 29 similar teeth and 1 small denticle.

Legs of typical facies, moderatly slender; entire femur 3.4 and tibia 4.9 times

as long as deep. Leg IV with tactile setae on tibia 0.43, on metatarsus 0.27, and

on telotarsus 0.33, 0.61 and 0.74 the length of segment from proximal end.

Measurements (mm): Body length 2.1 mm. Carapace 0.54 long, 0.58 broad

across eyes; epistomal process 0.04 long; anterior eyes 0.055 in diameter. Cheli-

cera 0.59 long by 0.28, movable finger 0.29. Palpal trochanter 0.30 by 0.155;

femur 0.745 by 0.16; tibia 0.365 by 0.17; chela 1.08 by 0.20; hand 0.395 by 0.195;

movable finger 0.705 long. Leg I: basifemur 0.41 by 0.075; telofemur 0.19 by

0.07; tibia 0.23 by 0.055; tarsus 0.38 by 0.045. Leg. IV: entire femur 0.63 by

0.185; tibia 0.44 by 0.09; metatarsus 0.185 by 0.06; telotarsus 0.38 by 0.045.

Remarks: The new species, Paraliochthonius mexicanus, is easily

distinguished from P. johnstoni, its nearest neighbor, by its consider-

ably larger size, relatively longer chelal hand, more slender legs, and

greater numbers of setae on tergites 5-9.

I am indebted to Robert O. Schuster for the loan of the type speci-

men.
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3.0193 The pseudoscorpion genus Paraliochthonius (Arachnida, Pseudoscor-

pionida, Chthoniidae)

ABSTRACT. The diagnosis of the genus Paraliochthonius Beier is restated and

modified slightly. The genus Morikawia Chamberlin is shown to be a synonym,
with the inclusion in Paraliochthonius of both Chthonius johnstoni Chamberlin and

Tyrannochthonius takashimai Morikawa. A new species, P. mexicanus, from

Jalisco, Mexico, is described.

Descriptors: Arachnida; Pseudoscorpionida; Chthoniidae; Paraliochthonius,

emended diagnosis; Morikawia, new synonymy; Paraliochthonius mexicanus, new

species, from Jalisco, Mexico.
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PERUVIAN TREEHOPPER BEHAVIOR
(HOMOPTERA: MEMBRACIDAE) 1

Dave Ekkens2
,

During the summers of 1968 and 1970, I had the opportunity to

make observations on the behavior of three species of treehoppers

(Membracidae) in east-central Peru. This paper deals with ecological

data for Umbonia ataliba Fowler, Enchenopa caruata (Fabricius) and

Heteronotus nodosus (Germar). Mating in Heteronotus and the adult

emergence of Enchenopa is also described. Some miscellaneous ob-

servations on the behavior of various treehoppers of the Peruvian rain

forest are also described.

The studies reported in this paper were carried out on the Ne-

guachi River (Province Oxapampa, Department Pasco) upstream from

Puerto Bermudez. The river is bordered by low bushes which com-

prise ideal habitat for treehoppers.

I first visited the area in 1968 as part of an expedition to Peru by
the Biology Department of Andrews University led by Dr. Asa Thore-

sen. The information on Umbonia ataliba was obtained that summer.

In 1970 I spent most of the time from 20 June to 12 August in the area

and made the rest of the observations reported here.

METHODS AND MATERIALS

Collecting was done by hand picking and sweeping. Approxi-

mately 160 hours (mostly in 1970) were spent observing treehoppers

'This paper is part of a thesis submitted to the School of Graduate Studies, An-

drews University, in partial fulfillment of the Master of Arts degree in Biology. A

preliminary report of this research has appeared (Ekkens, 1971). Accepted for

publication: February 14, 1972 [3.0176].
2
Biology Department, Andrews University, Berrien Springs, MI 49101. Pres-

ent address: Department of Biology, Graduate School, Loma Linda University,

Loma Linda, CA 92354.
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and making notes. All of my observations were carried out on insects

in low bushes, since I had no method of getting into the tree tops.

My main study area was a stretch of rocky river bank where sev-

eral species of low plants grow. Calliandra angustifolm Spruce ex

Benth. (Fabaceae), a wide spreading shrub up to three meters in

height, grows in rocky areas and is the host of Heteronotus nodosus

and Umbonia ataliba. Although I found both species on it in 1968, in

1970 only H. nodosus was present. In 1968 U. ataliba was by far the

most abundant insect on C. angustifolia. Its complete absence in 1970

remains a mystery. In 1970 I looked on several species of plants in

different areas for U. ataliba. Also, I inspected leaf litter and humus

along the river bank, but no specimens were found. (It should be

mentioned that in 1968 C. angustifolia was not flowering when I was

there; in 1970 it was flowering.)

Butcher (1953) mentions that Umbonia crassicornis Amyot and

Serville was found on Calliandra surinamensis in Florida as well as on

several other plants. I did not find U. ataliba on any plants besides

C. angustifolia.

Enchenopa caruata was found near the top of the plant on vertical

stems on two species of broad leaf plants: Acah/pha mapirensis Pax

( Euphorbiaceae )
and an unidentified species. Both plants they were

found on were more soft-stemmed than C. angustifolia.

Life History Information

The mating position of Heteronotus nodosus and Umbonia ataliba

was as has been reported for other Membracids (Funkhouser, 1917).

The male and female are oriented in opposite directions with their

posterior ends opposed.

The whitish eggs of U. ataliba were always deposited on the under-

side of the twigs in double rows. The bark grows abnormally around

the clutch of eggs, but the terminal portion of the branch doesn't die.

Other authors (Butcher, 1953 and Coding, 1930) have mentioned

that U. crassicornis caused damage when it is very abundant. Butcher

says that "the surprising thing was that injury was not more severe."

Female Umbonia ataliba remain on their eggs after laying as do

many other treehoppers (Funkhouser, 1917). Funkhouser suggests

that the main benefit to be derived from this practice is prevention of

dessication. This is probably correct except that in the rain forest it
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would seem less important than in a less humid region. It would be

interesting to determine if removal of the female altered hatching

time.

As far as I was able to determine, only females incubate eggs. No
males were seen incubating. The incubating females are not easily

disturbed. I could remove a female from her set of eggs and put her

back on again, and she would settle onto the eggs, whereas females

not on eggs and males would fly away when approached.

Apparently U. ataliba females do not recognize their own clutch of

eggs. Four females were found sitting on eggs on 12 July 1968 near

each other. Each was marked with India ink on the pronotum and

then moved to a different egg set. Two days later on 14 July they had

not returned to their own eggs.

Hatching occurs in not less than eight days. One set of eggs first

observed on 9 July hatched six days later on 15 July. Two days later

two more sets of eggs also seen first on 9 July had not hatched.

MATING IN Heteronotus nodosus

On 17 July 1970, mating of Heteronotus nodosus was observed. A
male and female were on separate twigs near each other. The male

had the posterior process of the pronotum missing. Observation began
at 1003 hrs.

The female was facing the base of the branch about 45.0 cm. from

the tip. The twig was in the sun from 1003 until 1334, after which it

was shaded until 1642 when observation stopped. The female was in

the shade of the twig during observation at the three o'clock position

( on the right side of the twig as I faced the tip ) .

At 1022 hrs. the male flew away. At 1148 hrs. a different male

(who had the posterior process intact) landed on the twig behind the

female (toward the tip). He walked around the twig and toward the

base until he was opposite the female in the sun at nine o'clock (on

left side of the twig). He flicked his wings sideways several times,

vibrated his whole body and then flicked his wings sideways again.

At 1151 the male moved sideways under the twig to the side of the

female and then back to his original position facing the base. During
the next few minutes he flicked his wings sideways several times: at

1152 an unknown number of times, 1153 five times, 1154 nine times.

He then moved to the lower side of the twig, and one minute later he
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moved over to the female's side and then went back to nine o'clock

almost immediately and flicked his wings four times. At 1157 he

flicked his wings several times again.

The female raised her abdomen away from the twig at 1202 and

lowered it almost immediately. At 1205 the male vibrated his whole

body, then flicked his wings a minute later. At 1208 he moved lower

on the twig after vibrating his wings four times. A minute later he

went to the side of the female and then back to his original position

and flicked his wings twice. At 1210 the female gave an answering

flick with her wings, moved lower on the twig and raised her abdomen

from the twig.

At 1216, 1218, 1218:30 and 1219 the male flicked his wings three

times, eight times, nine times and seven times respectively. All the

wing flicking seems to be sideways except the last flick of each group.

Then the wings appear to go up over the back more.

At 1220 the male flicked his wings five times and immediately

moved under the twig, head first. The female raised her abdomen,

and one minute later the male turned around and extended his penis

to his left into the genital chamber of the female. Slowly their ab-

domens were lowered to the twig. They were situated in the shade

at four o'clock. The male faced the tip of the twig and the female

faced the base.

They remained in this position until 1308 hrs. (47 minutes) when

the male withdrew his penis and turned tround. He walked toward

the base of the twig and flew away. The female was observed for

another three and one-half hours (until 1642). She sat motionless ex-

cept for minor movements, such as, at 1309 she flicked her wings, at

1418 and 1430 she raised and lowered her abdomen, and at 1545 she

flexed her legs.

On two different days (9 August and 10 August 1970) I saw at-

tempted matings of H. nodosus, but these were not completed. On 9

August one male H. nodosus tried to mate with a female three times.

One of those times another male tried to mate with the same female at

the same time, one above and one below the female who was on the

side of the twig. In the majority of these cases the mating attempt

was preceded by wing flicking (by the male). One difference be-

tween these aborted attempts and the successful mating was that in

the unsuccessful attempts, the male always remained facing the same

direction as the female. When the male extended his penis under the
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female's abdomen, she did not raise her abdomen or react in any other

way. The male would remain in that position briefly and then return

to the other side of the twig.

Another thing that was noted in these aborted mating attempts was

what appeared to be a threat posture. After an unsuccessful mating

attempt or when another male H. nodosus would come too close, the

male would extend his wing laterally and move sideways or back-

wards.

Emergence

Emergence of adults was observed only in Enchenopa cantata.

Evidently molting usually occurs in the morning. On several occasions

I arrived about noon at the area where the treehoppers were found

and discovered that some last instar nymphs had just emerged as

adults.

The three emergences observed started at 0728, 0958 and 1112 hrs.

Emergence and attainment of adult coloration takes about two and

one-half hours. From the time the skin first split until all structures

are the proper adult size was 35 minutes and 26 minutes respectively

in the first and third emergences that were observed. The second

emergence was already in progress and could not be timed.

The insect always assumed a head upward position, usually on a

leaf blade or midrib, parallel with the midrib. Often they were on the

underside of upper leaves near the leaf tip. The cast skin was left in-

tact on the leaf, and the teneral adult stayed on the skin for a variable

length of time. In the first emergence observed, the teneral adult

stayed on its cast skin for one hour until a grasshopper landed near

him and knocked him off. In another emergence, the teneral adult

stayed on its cast skin for only thirteen minutes after completely fold-

ing its wings (which is considered to be the end of the actual emer-

gence). However, it was impossible to be sure that these insects were

not disturbed by the human observer.

The following description is a composite description of three emer-

gences. The numbers refer to number of minutes elapsed from the

start. Numbers in parentheses indicate a range.

0000-Nymph arrives at the leaf tip and settles down.

0008-( 0003-0014 )-Split starts along the pronotum, from anterior to posterior, then

on to mesonotum.
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0009-Posterior pronotal horn comes through, followed by anterior horn about 15

seconds later. Posterior horn is tan; anterior horn is brown.

0010-Thorax splits.

0011-The two halves of the horn skin split wide open. The split continues an-

teriorly to a point between the eyes. The pronotum is yellow, head greenish,

eyes dark with red borders.

0013-Head and beak now free. Abdomen starts to pull out. Wings also pull

free.

0017-Front legs pull free. Insect leans back from the skin.

0018-Middle legs pull free.

0019-Back legs are now free. Insect leaning far back.

0022-Wings protrude from body. Appear to be rolled up. About one mm. long.

Horns 2 mm. long.

0023-Wings unrolling.

0024-Wings now 1.5 mm. long. Wings being flexed. Back legs holding onto the

skin.

0025-Middle legs holding onto skin. Abdomen free of skin. All legs on skin.

0026-Wings now 2 mm. long. Front wing straight.

0027-Front wings 3 mm. long. Thirty seconds later front wings 4 mm.; back

wings 2 mm.
0028-Front wings 4 mm.; back wings 2.5 mm.
0030- (0029-0032)-Wings are being fanned every seven to ten seconds.

0031-Pronotum begins enlarging rapidly. Posterior horn begins to bend up sharply

at very tip. Horns 2.8 mm. long (from anterior tip to posterior tip).

0032-Anterior horn bending down over the metopidium (this was seen only in the

third emergence).

0033-Horns 3 mm. long. Fifteen seconds later they were 4 mm. long. Front

wings (4.5 mm. long) are now longer than the abdomen. Posterior horn

straightening. At the half minute the anterior horn is straightening.

0034-Posterior horn reaches to end of abdomen. Horns 5 mm. long. Both horns

are straight and fully developed. Anterior horn is light brown; posterior horn

and rest of pronotum, light green. Wings straight, begin folding under pro-

notum. Wings clear and veins prominent.

0041- (0038-0042) -Wings completely folded into normal adult position. This

marks the end of the emergence proper. Now begins a period of varying

length as has been noted above during which the structures attain their proper

color and the pronotum hardens.

In the three adult emergences observed the pronotal horns were

still soft when the adults were collected five, three and one-half, and

two and one-half hours respectively after the wings were completely

folded. Hardening may take up to ten hours, judging from the

amount of hardening which took place in five hours. The new chitin

of Enchenopa lanceolata hardens within about two hours (Haviland,

1925:235).
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PREDATION

Little new information was obtained in this study on predation of

treehoppers. I did not make a direct study of predation, so I will only

relate a few observations.

On one occasion in 1968 an Umbonia ataliba hopped off the twig

and inadvertantly landed on the surface of a shallow pool. A small

fish immediately snapped him up.

On 27 July 1970, I was looking at a female Heteronotus nodosus in

the six o'clock position. She was facing the base of the twig. Sud-

denly a spider jumped on her (I didn't see where it came from). After

a brief struggle she flew away leaving the spider on the twig.

On 28 July 1970, a female H. nodosus was observed in the three

o'clock position facing the tip in the shade. At 1152 a light-colored

spider (about the same size as the treehopper) was seen stalking along

the lower side of the twig from behind the treehopper. He stopped

about one inch away. About thirty seconds later he jumped on her

(actually ran along the twig). There was a two or three second

struggle, and then she flew away.

COMMUNAL LIFE

Many treehoppers are gregarious in habit, living in loose colonies

during the adult stage, nymphal stage or both.

I found adult and immature Amastris simillima Stal with adult and

immature Tragopa luteimaculata Funkhouser. I also found adult En-

chenopa caruata with adult Aphetea affinis Haviland incubating eggs

on Acalypha rnapirensis and E. caruata (adults and nymphs) on an

unidentified plant.

Umbonia ataliba (adults and nymphs) are gregarious in Peru but

were not found with other species. Another species of that genus, U.

crassicornis was reported as being gregarious in southern Florida

(Butcher, 1953) and in Panama (Coding, 1930). This agrees with

Funkhouser's observation (1917:410) that the species of a genus usu-

ally agree in showing a communal or solitary life. Another species in

Peru gregarious in both adult and immature stages was Bolbonota

pictipennis Fairmaire.

Heteronotus nodosus seems to resemble Ceresa bulbalus (Funk-

houser, 1917:405) in that it is found in groups in the nymphal stages
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but solitary in the adult stage. This would seem to be the natural re-

sult of an egg mass hatching, and the members being scattered later.

There was one major exception to the solitary habits of H. nodosus.

Toward the west end of the study area was a clump of the Calliandra

angustifolia. In most places the bushes were strung out in a line, but

there they were clumped. In the center of this clump was a section

of limb which I called "commune" due to the large number of H. no-

dosus which usually could be found there. From two to six adults

(mean 3.75) could be found on a foot-long section of branch. No im-

matures were seen in this region.

Adult H. nodosus were observed in the "commune" on seven differ-

ent days over a twelve-day period. The ratio of males to females

(1.8:1) in the "commune" area is comparable to that obtained by
random sweeping of all the C. angustifolia in the area ( 1.7:1).

H. nodosus used this area for feeding. I saw them pass honeydew
several times. Some attempts at mating were observed here, but these

were unsuccessful. Why this special branch was used for feeding re-

mains a mystery. As far as could be determined, there was nothing
about the branch or its location to make it different from other

branches. Even its protected location in the center of the clump was

shared by many nearby twigs. It could hardly be its protection from

the sun because on sunny days the branch was in sunlight for about

two hours.

One interesting social interaction noticed in this area was the de-

fense reaction. This could be stimulated in a treehopper which was

sitting motionless on a limb by another treehopper walking by on that

twig or a nearby twig. When the moving treehopper came toward a

motionless, feeding insect, the motionless one usually began jerking

back and forth from one side to the other. Then the moving insect

would start jerking from side to side, too. This would usually keep up
until the moving one stopped or continued down the twig.

The degree of crowding which sometimes exists in certain species

is interesting to note. On the unidentified plant which was host to

Enchenopa caruata, I once counted ten adults and five nymphs at the

apex of the plant nine of the adults were within one and one-half

inches of each other, and the nymphs were close by.

In this case, grouping of the treehoppers seems to be the result of

common attraction to a place rather than attraction to other insects as

is usually implied when the term "social behavior" is used. Social be-
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havior in treehoppers docs not mean the same thing as social behavior

in some species of Hymenoptera ( Funkhouser, 1917:405).

Large groups of Umbonia ataliba were found on the twigs of C.

angustifolia. Many sections of twig would be crowded while next to

them would be much longer stretches of twig without treehoppers.

One section of twig four inches long had fourteen adults and one

nymph on it. Another three-inch section had six adults and five

nymphs grouped on it.

ATTENDANCE BY ANTS

It is well known that ants visit several species of treehoppers for

their anal excretions. (Funkhouser, 1917: Haviland, 1925 and Dennis,

1964 ) . Dennis ( 1964 ) states that ants attend those treehoppers which

are feeding in groups and ignore individual ones.

The case of Heteronotus nodosus seems somewhat different. H.

nodosus nymphs are well attended by ants (sometimes five ants per

nymph) even when they are found separately. The ants seem to at-

tend many parts of the body, not just the anal tube. Conversely,

adults were never observed with ants attending them even when sev-

eral were together. On several occasions ants bumped into adults,

and the adults began to jerk the posterior back and forth violently.

This always seemed to discourage the ants.

Often the ants attending treehoppers are found in shelters made
of vegetable fibers (Haviland, 1925:273). Usually immature //. no-

dosus were found just outside these shelters. Shelters were also ob-

served for Tragopa luteimaculata. One that was broken open con-

tained nineteen nymphs and one adult T. luteimaculata as well as

manv ants.

Two genera of ants were observed attending the treehoppers of

the Neguachi River area, Pheidole sp. and Crematogaster sp. Both

genera of ants are known to be honeydew feeders (Funkhouser, 1917:

402; Ilaviland, 1925:273). In my study I found the Crematogaster

sp. attending Tragopa luteimaculata and both Crematogaster sp. and

Pheidole sp. attending immature Heteronotus nodosus.

I found ants attending the following forms: Heteronotus nodosus

(nymphs), Enchenopa caruata (adults and nymphs), Tragopa lutei-

maculata (adults and nymphs), Amastris simillima and Aphetea af-

finis.
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PROTECTIVE COLORATION AND SHAPE

It has been stated that treehoppers are camouflaged and are usu-

ally found on twigs of the same color as the insect (Haviland, 1925:

276). However, I found Enchenopa caruata (brown) only on green

twigs and leaf petioles. I did find some green species on green twigs

(Aphetea affinis, Amastris simillima and A. maculata), but I also

found some species which weren't green on green twigs. Following is

a list of treehoppers found on green twigs. The general color of each

treehopper is in parenthesis following the name: Erechtia sp. (black),

Bolbonota pictipennis (black) and Tragopa luteimacidata (dark

brown )
.

My observations on Bolbonota pictipennis agree with Haviland's

(1925:277). She found them on broad leaves and very conspicuous.

Concerning this genus Poulton (1903:278) says they "would be well

concealed upon rough bark." In my experience they were never found

on rough bark; indeed, the bushes they were found on were far re-

moved from any rough-barked trees.

Umbonia ataliba presents an interesting example of how laboratory

studies can lead to wrong interpretations. When a pinned specimen

is examined, the conclusion that is usually reached is that this species

resembles red-striped thorns (Poulton, 1903:279). Poulton says that

what is needed is exact observations of living insects. Haviland ( 1925:

277 ) states that although U. ataliba had been collected at Kartabo, she

did not collect it herself and so had made no personal observations on

its habits. She did not see any plants with red-striped thorns.

The twigs of Calliandra angustifolia do not have thorns resembling

U. ataliba, nor did I see any red-striped thorns in the area. Calliandra

angustifolia has a few long thin thorns. My observations of living

U. ataliba show that they are not camouflaged but are quite conspicu-

ous. It is likely that the color pattern of Umbonia ataliba is an example

of warning coloration. Certainly the sharp pronotum would be pain-

ful for a predator to swallow.

The general color of //. nodosus adults is brown, and they are

found on brown stems. They are much better camouflaged than most

other species, and the nymphs are still more camouflaged. They are

dark and usually hide under a leaf stipule which makes them difficult

to find even on close examination. The nymphs of Enchenopa caruata

are also well-camouflaged. They are green and are usually found on
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green twigs in the axils of leaves. They very closely resemble the

axillary buds of the host plant. However, with both of these nymphs
the ruse is spoiled by the presence of ants. Usually two or three ants

would be swarmmg around each nymph, making them easy to find.

Only one of the genera which I studied has been mentioned as

mimicking another insect. It has been suggested that various mem-
bers of the genus Heteronotus resemble ants (Poulton, 1903:275; Hav-

iland, 1925). An adult Heteronotus spp. does look somewhat like an

ant, but live insects lose any resemblance to ants by their sedentary

habits. While ants are scurrying around on the twigs, the Heteronotus

spp. are sitting still.

As a general conclusion on protective resemblance I would agree

with Haviland (1925:276) who says that among the myriad of plants

and animal forms found in the tropical forest nearly any odd-shaped
insect could escape notice.

MISCELLANEOUS OBSERVATIONS

DEFACATION PROBLEMS

Treehoppers often rest or feed head downward on the lower side

of horizontal twigs. "This would appear to present problems in defe-

cation" (Dennis, 1964:459).

Heteronotus nodosus has solved this problem in a practical way. I

observed about 25 instances of defecation in the following manner:

The treehopper was usually at or below the three o'clock position. The

wings and anterior part of the abdomen were raised away from the

twig, and the anal tube was extended to the side below the wings

(ventrally). From one to six drops (average 2.5) of clear honeydew
were given off, missing the body and wings completely. One nymph
was observed to defecate in a similar manner.

On ten occasions the adults were observed to catch a drop from

the anal tube between their back feet. Then the back feet and legs

would be rubbed on the middle legs and subsequently they on the

front legs. Usually the inside and outside wing surfaces were also

nibbed by the back legs.

This seems very difficult to understand. In Oklahoma, Dennis

( 1964 ) observed a female Stictocephala bubalus (
Fabricius ) pass

honeydew while in a head downward position in much the same man-
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ner as described above, although he didn't mention her raising her

wings. He notes that missing the body is important to prevent mold

growth. Here in Peru in the rain forest it would seem doubly impor-

tant to prevent mold growth. In 1968 a dead Umbonia ataliba was

discovered on a twig covered with white mold.

Perhaps the explanation of wing and leg rubbing with honeydew
could be in the rubbing. On several occasions adults of H. nodosus

rubbed their legs together and rubbed their wings without first collect-

ing honeydew from the anal tube. Perhaps the insect keeps the

honeydew off the abdomen and pronotum by the process described

above and then applies it to the wings and legs to clean them. Usually

after rubbing the legs and wings the twig was rubbed. It could be

that the sticky honeydew is used to clean foreign material from the

legs and wings, and then this is subsequently rubbed off onto the twig.

I also saw a teneral adult Enchenopa caruata, whose emergence I

observed, rub legs and wings in much the same manner; but it didn't

catch a drop from the anal tube first.

One female H. nodosus was observed to give off sixteen drops of

honeydew in three hours and forty-five minutes. Ten drops of that

was extruded during a forty-minute period. Also, twice during that

forty minutes she picked up a drop from the anal tube with her legs.

RIGHTING MECHANISM

Dennis ( 1964 ) suggests that the high pronotal crest of treehoppers

would be a disadvantage to them should they become inverted on a

surface. This doesn't seem as if it would present much of a problem
to most treehoppers in the field. If they did become inverted, it

probably would not be on a smooth flat surface, and they should be

able to catch hold of irregularities in the surface with the feet and

right themselves.

Dennis ( 1962 )
described a head-stand mechanism for Telamona

unicolor. This was accomplished by one front leg gripping the surface

and one back leg pushing down on the surface to raise the body to the

head-stand position.

Heteronotus nodosus attains a head-stand position in a rather dif-

ferent manner. Three observations were made on each of two females

on 17 July 1970. For these observations the insects were placed up-

side down on a smooth plastic notebook cover. The two lateral spines
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of the posterior pronotum and the two supra-humeral processes ( Saka-

kibara, 1968) provide a firm four-point position when the creature is

inverted. In five of the tests the insect buzzed all four wings rapidly,

which pushed her into the head-stand position. She then grabbed

the surface with her front feet and pulled herself over on to all six

feet. Once the wing buzzing pushed her over on to her left side. She

caught a grip with her feet and righted herself. Becoming inverted

does not seem to present much of a problem to H. nodosus.

TREEHOPPER ACTIVITY

The longest period that I observed a treehopper was seven hours

and eleven minutes. It was a male Heteronotus nodosus which I ob-

served from 0856 hrs. to 1607 hrs. on 3 Aug. 1970. The only move-

ments he made during that time was jerking the posterior end of the

abdomen laterally about forty times as another male walked by on his

twig twice. Because he gave off four drops of honeydew, I conclude

that he was feeding during part of this time, at least. Several tree-

hoppers were observed for three to four hours. The males observed

seemed to walk around more while the females' movements seemed

to be restricted to flexing legs and raising the abdomen.

Most of my observations of H. nodosus behavior were carried out

on females. This would seem to support the conclusion that females

arc more stationary than males, especially in light of the fact that the

ratio of males to females collected by random sweeping of the net was

1.7:1 (twelve males: seven females).

ORIENTATION

Some authors have noted that treehoppers usually orient them-

selves on branches with the head toward the base or downward.

Funkhouser, without specifying species (1917:392), states that a test

revealed 90% sitting in this fashion. Heteronotus nodosus is found

more often facing towards the tip of the branch. Seventy per cent of

the //. nodosus which I observed were in this position, and only 30%

faced the base of the branch. PI. nodosus usually clings to the under-

side of the twig parallel with it, which conforms to Funkhouser's ob-

servations (1917:393).
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SUMMARY

This paper has reported observations on the behavior of a number

of treehopper species.

1. The wing flicking of Heteronotus nodosus would seem to repre-

sent courtship behavior.

2. Several treehopper species studied seem to be rather gregarious

in habit, but this is interpreted (in most cases) as an attraction to a

place (good food plant or suitable place on the plant) rather than at-

traction for other individuals of the species.

3. Ants often attend treehoppers, especially nymphs, for their anal

secretions. This often makes the treehoppers very conspicuous.

4. From observations of living treehoppers and at least one pred-

ator, I would conclude that many species of treehoppers are not made

inconspicuous by their coloration and shape. The coloration of some

treehoppers may be warning coloration.

5. Treehoppers seem to be well-fitted for life on the twigs. Since

they are usually found in open places, or at the edge of clearings, it

would be interesting to know if they also inhabit the sunlit region in

the canopy of the forest.
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TWO ADDITIONS TO THE SYNONYMY OF SCOPULA
SIDERARIA (GUENEE) (LEPIDOPTERA, GEOMETRIDAE) 1

Charles V. Covell Jr.
2

Scopula sideraria (Guenee) is a common, day-flying geometer of

the subfamily Sterrhinae, ranging in higher elevations from southern

British Columbia to San Diego County, California. Because of the

great variation in color from dark brown to bright orange, and in hair

scaling of the body, this species has been known under several names.

In my revision of the genus Scopula (Covell, 1970) I included S. cali-

forniaria Packard, S. pacificaria Packard, and S. chretieni Barnes and

Benjamin in the synonymy of S. sideraria. I neglected, however,

to examine Holarctias magnetaria Guenee and H. rubrolinearia Pack-

ard to see if they were conspecific with S. sideraria. At the suggestion

of Dr. W. C. McGuffin I have now done so, and am convinced that

such is the case. Consequently, I am here transferring H. magnetaria

and H. rubrolinearia to Scopula from Holarctias Prout, and designating

a lectotype for S. rubrolinearia.

Acidalia magnetaria (Guenee, 1857, p. 450) was described on the

basis of two males from "Californie" sent to Guenee by Lorquin. These

types are missing and presumed lost, as neither McGuffin nor I have

been able to find them in any of the following institutions: Canadian

National Collection, British Museum (Natural History), Paris Mu-

seum, American Museum of Natural History, and U. S. National Mu-

seum of Natural History. However, the original description seems to

fit only two possible species: Holarctias sentinaria (Geyer) and Scop-

ula sideraria (Guenee). Since H. sentinaria is not known from Cali-

fornia (McGuffin, 1967b), and since the original description of H.

'Contribution No. 148 (New Series) of the Dept. of Biology, Univ. of Louis-

ville. Accepted for publication: February 3, 1972 [3.0174].
2Associate Professor of Biology, University of Louisville, Louisville, KY 40208.

272 Ent. News, 83: 272-274, 1972



Ent. News, Vol. 83, December 1972 273

magnetaria seems to indicate close similarity to S. sideraria ("Cette

espece est a la Sideraria, ce que la perochraria est a YOchrata"), I

agree with McGuffin's suggestion (personal correspondence) that the

two are probably conspecific.

H. magnetaria was indicated as probably belonging in Holarctias

Prout by Barnes and McDunnough (1916, p. 173), and placed in that

genus in their Check List (1917, p. 102). McDunnough (1938, p.

144) continued H. magnetaria as a second North American Holarc-

tias; however, McGuffin
( 1967a, 1967b) considered specimens labelled

H. magnetaria to be Scopula, and was thus the first recent author to

eliminate H. magnetaria as a second North American Holarctias. Since

he made no official placement of H. magnetaria, I hereby synonymize
H. magnetaria to S. sideraria. In so doing I must point out that the

description of H. magnetaria precedes that of S. sideraria by one page
in Guenee (1857); however, in the interest of uniformity and stability

I am invoking Article 24 and Recommendation 24A of the Inter-

national Code of Zoological Nomenclature, and retaining sideraria

as the valid name for the species.

Acidalia rubrolinearia (Packard, 1873, p. 28) was based upon a

male and a female collected by Edwards. This name was first synon-

ymized to H. magnetaria in Dyar ("1902" [1903], p. 295), and was

continued thus in the check lists of Barnes and McDunnough (1917)

and McDunnough (1938). McGuffin
( 1967a, 1967b) did not treat

the name.

Both type specimens are in the Museum of Comparative Zoology

at Harvard University. I have found them to be conspecific with S.

sideraria, the lectotype male of which is in the U. S. National Museum

(see Covell, 1970, p. 190). I designate as lectotype of A. rubrolinearia

the female bearing the following pin labels: "California," "A.S. Packard

Type" (printed label), "Acidalia rubrolineata Pack. Type" (in Pack-

ard's handwriting), "218," "Type 2258 (M.C.Z. type number on red

label), and "C. V. Covell female genitalia No. 695." The lectoallotype

male bears the following pin labels: "218 Califor.," "218 Calif.," "A. S.

Packard Type" (printed), "Acidalia rubrolineata Pack., Cal. (Ed-

wards)" (in Packard's handwriting), and "C. V. Covell male genitalia

No. 696." The female was chosen because, of the two, it alone had

been labelled "type" by Packard in his own handwriting.

The formal citation of synonymy for Scopula sideraria is now as fol-

lows:
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Scopula sideraria (Guenee)
Acidalia sideraria Guenee, 1857, p. 451.

Acidalia magnetaria Guenee, 1857, p. 450, NEW SYNONYMY.
Acidalia californiaria Packard, 1871, p. 390.

Acidalia pacificaria Packard, 1871, p. 391.

Acidalia rubrolinearia Packard, 1873, p. 28, NEW SYNONYMY.
Acidalia bucephalaria Barnes and McDunnough, 1918, p. 135, pi. 23, fig. 2 (pre-

occupied name; not bucephalaria Chretien, 1909).

Acidalia chreticni Barnes and Benjamin, 1923, p. 17 (replacement name for bu-

cephalaria Barnes and McDunnough ) .
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2.0174 Two additions to the synonymy of Scopula sideraria (Guenee) (Lepi-

doptera, Geometridae.

ABSTRACT. Holarctias magnetaria and H. rubrolinearia are synonyms of

Scopula sideraria. Charles V. Covell, Jr., Department of Biology, University of

Louisville, Louisville, KY 40208.
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PARTIAL CASTRATION IN MONOPSYLLUS VISON (BAKER)

(SIPHONAPTERA) 1

Glenn E. Haas 2

Smit (1963) and Holland (1952) showed that partially castrated

male fleas with slight malformations were described as new species.

In this report I describe initially puzzling malformations in genitalia

of a male Monopsyllus vison (
Baker

)
from New Mexico.

The partial castrate was in a series of 29 normal males and 27

normal females of M. vison collected in Los Alamos County, New Mex-

ico, Jemez Mountains, Canon de Valle, 8400 ft., 26 May 1970, ex 2

Tamiasciurus hudsonicus (Erxleben) nestlings with the aid of R. P.

and J. Martin. In addition, 5 normal females were removed from the

lactating red squirrel and 12 normal males and 10 normal females from

the nest, which was built in a tree hole.

M. vison is a dark flea and malformations of internal genitalia were

not noticed when the uncleared specimen was examined under low

magnification. The shape of the left movable process (m.p.) (Fig. 1)

suggested the odd specimen represented a form close to M. ciliatus

(Baker). M. ciliatus is a variable species with four recognized sub-

species, three of which have been collected from Tamiasciurus and

Eutamias species in the western part of the range of M. vison and

beyond (Johnson, 1961).

The odd specimen from the Jemez Mountains proved not to be a

new form with a mixture of characters of M. ciliatus and M. vison but

'Accepted for publication: February 25, 1972 [3.0183].
2Formerly with the New Mexico Environmental Improvement Agency. Present

Address: 677 Deerpath Drive, Deerfield, Illinois 60015.
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FIG. 1. MonopsyUus vison (Baker). Clasper, 9th sternum, and partial outline

of 8th tergum of partially castrated male.

FIG. 2. MonopsyUus vison (Baker). Clasper and 9th sternum of partially

castrated male. Ental aspect of right side.

FIG. 3. MonopsyUus vison (Baker). Clasper, 9th sternum, and partial outline

of 8th tergum of normal male.

instead a partially castrated M. vison. On detailed study asymmetry
in the movable process was apparent (cf. Figs. 1, 2) and several addi-

tional characteristics of partial castration were found. In the follow-

ing description, the extent of some malformations may be seen by

comparison with clasper, 8th tergum (t.VIII) and 9th sternum (st.IX)

of a normal male (Fig. 3) collected from the nest.

Movable process, especially on left side, extended caudad at apex.

Reduced posterior protuberance bearing large dark bristle with con-

sequent narrowing of movable process in that portion. Margin of

anterior apical angle rounded. Setae farther from that margin than in

normal specimen. Chaetotaxy otherwise near normal. The malformed

movable process of a male M. sciurorum (Schrank) with two sensilial

plates (Beaucournu, 1969) resembles the malformed movable process

of M. vison.

Apex of fixed process ( p
1

)
extended dorso-caudad, body of clasper

(cl. ) elongated on right side, apodeme of 9th tergum (a.t.IX) less

broadly connected to body of clasper. In the abnormal M. sciurorum

this apodeme is not connected to the body of clasper (Beaucournu,

1969).

Manubrium (man.) on left side straighter, slightly shorter and

narrower than normal. Margin of dorso-anterior angle rounded.

The 9th sternum with proximal arm (p. a. st.IX) narrower than nor-

mal and deformed, especially on left side. Distal arm (d.a. st.IX)

straighter than normal. Apodemal rod of 9th sternum (a.r. st.IX)

missing. Chaetotaxy from distal side of median lobe to apex of distal

arm with several extra setae near ventral margin.

The 8th tergum (t.VIII) with margin of postero-apical angle lower

than margin of dorso-apical angle and most of spiculated area. Ac-

cording to Johnson (1961), the only species of MonopsyUus in North

America with a spiculated area on the 8th tergum in males is M.

thamhiis (Jordan). Male specimens of M. vison from the Jemez

Mountains, New Mexico, have a spiculated area on the 8th tergum.

The 8th sternum (not shown) normal except both subapical plumes
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truncate at about three-fourths normal length. Aedeagus and Wag-
ner's gland normal.
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2.0183 Partial castration in Monopsyllus vision (Baker) (Siphonaptera).

ABSTRACT. An unusual partially castrated male flea is described and its

genitalia compared with the normal. The malformed movable process is extended

postero-apically as in Monopsyllus ciliatus (Baker). The specimen is not a new

form near M. ciliatus. It is Monopsyllus vison (Baker) and was collected from

Tamiasciurus hudsonicus ( Erxleben ) ( red squirrel ) in the Jemez Mountains, New
Mexico. GLENN E. HAAS, 677 Deerpath Drive, Deerfield, IL 60015.

Descriptors: fleas; Siphonaptera; castration; genitalia morphology; genitalia

teratology; Tamiasciurus hudsonicus (red squirrel), Monopsyllus vison from; New

Mexico, Monopsyllus vison in; Monopsyllus ciliatus.



A NEW SPECIES OF CONTARINIA
(DIPTERA: CECIDOMYIIDAE)

FROM HELIANTHUS ANNUUS L. (COMPOSITAE)
IN NORTH AMERICA 1

Raymond J. Gagne2

Contarinia schulzi, new species, an apparently native species but

unnoticed until recently, has become a serious pest of heads of culti-

vated sunflower, Helianthus annuus L. ( Compositae ) ,
in North Da-

kota, Minnesota, and Texas. This cecidomyiid is described here to

make a name available for a forthcoming report concerning its biology

and pest status. It is named in honor of Dr. J. T. Schulz of North Da-

kota State University, who is directing research related to this species.

Contarinia schulzi Gagne, NEW SPECIES

MALE. Wing length, 1.38-1.42 mm. Postvertical peak absent. Eye facets

hexagonoid ventrolaterally, rounded elsewhere, slightly farther apart laterally than

dorsally. Antennal flagellomere III (fig. 3): loops of circumfilum I reaching ap-

proximately to base of node II, those of circumfilum III reaching to apex of fla-

gellomere; nodes covered with setulae. Frontoclypeus with 10-12 setae. Palpus

4-segmented, proportions of segments I-IV, respectively, 1.0 : 1.5 : 1.8 : 2.7 (avg.

8 specimens). Anepisternum with 4-8 setae. Abdominal tergum VI with 26-30

caudal setae placed in a single transverse row, and 2-3 lateral setae per side; ter-

gum VII with 1-6 caudal setae per side, these 2 groups divided mesally by exten-

sive unsclerotized area, and 0-3 lateral setae per side; tergum VIII naked, weakly
sclerotized laterally. Genitalia ( fig. 7 ) : cerci truncate apically; lobes of sternum

X long, narrow; aedeagus tapering evenly from base to pointed apex; basimere

stout; telomere long, gradually narrowing from base to apex; subgenital plate

evenly rounded.

FEMALE. Wing length, 1.48-1.55 mm. Antennal flagellomeres I-III (fig. 4)

with proportions 1.0:0.7:0.6, respectively (avg. 4 specimens). Other head and

Accepted for publication: February 5, 1972 [3.0175].

-Systematic Entomology Laboratory, Agricultural Research Service, U.S. De-
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thoracic characters as in male. Abdominal tergum VI with 32-37 caudal setae,

placed in a single transverse row, and 2-3 lateral setae per side; tergum VII with

22-26 caudal setae in single transverse row and 5-9 laterals per side; tergum VIII

FIGURES 1-7, Contarinia schulzi Gagne: 1, larva (ventral view); 2, terminal

segments of larva (dorsal view); 3, flagellomere III of male antenna; 4, flagello-

meres I-III of female; 5, female cerci (dorsal view); 6, same (lateral view); 7,

male genitalia (dorsal view). FIGURE 8, Contarinia perfoliata Felt: male genitalia

(dorsal view).
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quadrate with tiny scattered setae caudally. Tergum VII (measured from basal

trichoid sensillae to caudal setae ) approximately 1/8 length distal half of oviposi-

tor; cerci ( figs. 5-6 ) narrow, elongate, setulose.

LARVAE (figs. 1-2). Sternal spatula clove-shaped. Papillae evident only on

venter of thorax and terminal segments, viz. tiny lateral papillae on pro- and

mesothorax, an asetose pair of dorsal papillae on tergum VIII, and 4 pairs of ter-

minal papillae. Spiracles of abdominal segment VIII situated on caudolateral ex-

tensions of the segment.

Holotype, $, Fargo, Cass Co., North Dakota, VIII-15-1971, K.

Kamali, USNM Type No. 72056. Paratypes: $, 89 9, same data

as holotype; 2$ $ , 39 9 , Traill Co., North Dakota, coll. VIII-9-1971,

em. VIII-15-1971, J.T. Schulz.

Additional material (all larvae). North Dakota: Fargo, Cass Co.,

VIII-18-1971, K. Kamali. Minnesota (all Norman Co.): VII-30-1971,

G. Samuelson; Ada, VIII-2-1971, D.K. McBride; Halstad, IX-13-1971,

J.T. Schulz; Hendrum, VII-22-1971, J.T. Schulz. Texas: Knox Co.,

X-l-1971, C.E. Rogers.

In my manuscript key to adults of nearctic Contarinia, C. schulzi

keys to and is similar to a group of species comprising C. ampelophila
Felt taken on grape, C. flavolinea Felt caught by sweeping, and C.

perfoliata Felt reared from florets of Eupatorium perfoliatwn L.

(Compositae). The two last-named are each known from a single

male and C. ampelophila is known from 2 specimens, one of each sex.

As with C. schulzi, these species are small (wing length less than 1.6

mm.), lack or have only a very short post-vertical peak, lack circum-

filum II on the male flagellomeres, have lateral setae and one trans-

verse row of caudal setae on the abdominal terga, possess a pointed

aedeagus, a deeply lobed sternum X, and rounded subgenital plate.

The female cerci, where known, are long, narrow, and setulose. Only
C. schulzi, however, lacks any postvertical peak. Its sternum X has

much narrower lobes than the other 3 species (e.g., compare figs. 7

and 8) and the telomere is somewhat longer. The caudal extensions

of segment VIII of the larvae are uncommon in Contarinia, though not

unique.
2.0175 a new species of Contarinia (Diptera: Cecidomyiuidae from Helianthus

annuus L. (Compositae in North America.

ABSTRACT Contarinia schulzi Cagne, new species, a pest of sunflower seed

heads, is described, illustrated, and compared to its most similar congeners. Ray-
mond J. Gagne, Systematic Entomology Laboratory, V. S. National Museum,

Washington, DC 20560.

Descriptors: Diptera; Cecidornyiidae; Contarinia, new species. North Dakota,

Minnesota, and Texas; host, Helianthus annuus ; sunflower; Compositae.



NALLACHIUS AMERICANUS (McLACHLAN)
(NEUROPTERA: DILARIDAE) IN KENTUCKY 1

Christina L. Sperka2

The first specimen representing the family Dilaridae collected in

North America was a female taken in June of 1874 at Bee Spring,

Kentucky (Edmonson Co.). This specimen was described by Mc-

Lachlan in 1881 and designated as the type of Dilar americanus. In

1909 Navas placed americanus in the genus Nallachius which he had

erected for the New World species of Dilaridae. Since that time this

species has been collected on rare occasions from Florida, Georgia,

Maryland, Michigan, Ohio, Pennsylvania, Texas, Virginia, Puerto Rico

and Venezuela, but never again recorded from Kentucky.

A single male of Nallachius americanus was collected by the author

on a white concrete wall at night under an incandescent light in a

stairwell of a University of Kentucky housing project in Lexington

( Fayette Co.
) on 1 July 1970. It had probably been attracted to the

light from a nearby woodlot of mixed deciduous trees.

The specimen, in alcohol, has a wing spread of 9.5 mm and a body

length of 4.0 mm. It has the characteristic monopectinate antennae,

and is in agreement with the diagnostic characters given by Adams

(1970) for the male of this species. In the plainly asymmetrical fore-

wing MP.j is fused with CuA, costal veinlets are simple, and only two

radial crossveins are present.

Attempts to find more specimens using blacklight traps and gen-

eral collecting methods during the summers of 1970 and 1971 have

been unsuccessful.
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2.0165 Nallachius americanus (McLachlan) (Neuroptera: Dilaridae) in Ken-

tucky.

ABSTRACT. Nallachius americanus (McLachlan) was collected in Kentucky
for the first time since 1874. Christina L. Sperka, Department of Entomology,

University of Kentucky, Lexington, KY 40506.
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examined, and long, detailed descriptions, discussions of nomenclatural problems will be

recommended for Data Documents for Systematic Entomology. Instructions for this will be

furnished on request (see Vol. 81, pp. 1-11 and recent issues). Short notes will be promptly

published in The Entomologist's Record. Literature notices, short reviews, and books re-

ceived will be published in The Entomologist's Library. Study notices, want items, and for

sale notices are published in The Entomologist's Market Place. All manuscripts should

follow the format recommended in the CBE "Style Manual".
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No. 20. Howard E. Evans- A Revision of the Mexican and Central American Spider Wasps
of the Subfamily Pompilinae (Hymenoptera: Pompilidae). 433 pages, 11 plates,

80 maps $12.50

No. 21. Eric G. Mathews-A Taxonomic and Zoogeographic Survey of the Scarabaeidae

of the Antilles (Coleoptera: Scarabaeidae). 134 pages, 144 figures. . .$4.00

No. 22. Richard M. Fox- A. Monograph of the Ithomiidae (Lepidoptera) Part III. The
tribe Mechanitini Fox. 190 pages, 170 figures, 1 color plate $9.00
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pages $9.00

No. 24. Lee D. Miller-The Higher Classification, Phylogeny and Zoogeography of the

Satyridae (Lepidoptera). 174 pp $7.00

No. 25. Michael G. Emsley-Jhe Schizopteridae (Hemiptera: Heteroptera) with the de-

scription of new species from Trinidad. 154 pp $6.50

No. 26. Jafnes R. Zimmerman-A taxonomic Revision of the Aquatic Beetle Genus

Laccophilus (Dytiscidae) of North America, 275 pp $12.00

Clarence E. Mickel-A. Review of the Mutillid Genus Chyphotes Blake (Hymen-

optera: Mutillidae, Apterogyninae). 110 pages, 10 plates, 26 maps. . . .$2.50

Arthur M. Shapiro- Butterflies of the Delaware Valley. 63 pages, 11 plates, 10

habitat photographs $1.50
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INSECT WORLD DIGEST

A new monthly magazine for entomologists, biology teachers, and students will begin
publication in 1972. Subscription rate: $10.00/yr. Write for additional information and
editorial plan.

Unsolicited manuscripts are desired; please include self-addressed, stamped return en-

velop. Payment upon acceptance.

IWD, P. O. Box 4068, Tallahassee, FL 32303 USA.



The Entomologist's Market Place
Advertisements of goods or services for sale are accepted at $1.00

per line, payable in advance to the editor. Notices of wants and ex-

changes not exceeding three lines are free to subscribers. Positions

open, and position wanted notices are included here and may be re-

ferred to by box numbers. All insertions are continued from month
to month, the new ones are added at the end of the column, and,
when necessary, the older ones at the top are discontinued.

For sale: Philippine biological specimens, including marine, land, and fresh water,

carefully preserved, including insects; price list available upon request from: Romeo M.

Lumawig, P. O. Box 22 Boac, Marinduque 201-E, Philippines.

Butterflies for exchange for any from North America. Antoine Fonlupt, 5-D Place

Marechal Foch, 42 Saint-Etienne, France.

Wanted to buy: Living pupae of H. cecropia, P. cynthia, A. polyphemus, H. rubra,

H. gloveri, A. luna, and many other species in either large or small quantities. Richard K.

Zajdel, P. O. Box 932, East Lansing, MI 48823.

For sale: Complete set of "Systematic Zoology", v. 1-12 bound red buckram; v. 13-

20, paper. $200.00, shipped postpaid. P. O. Box 4068, Tallahassee, FL 32303.

AQUATIC DIPTERA, by O. A. Johannsen. 370 p., including 757 figs, on 72 full-page

plates. (1934-37) reprint 1969. All five parts of this basic reference on larvae and pupae

of aquatic flies. $1 1.25 cloth, $5.00 paper. For this and any insect book in print, write

to: Entomological Reprint Specialists, P. O. Box 77971, Dockweiler Station, Los

Angeles, California 90007, USA.

BUTTERFLIES OF THE AUSTRALIAN REGION, by Bernard D'Abrera. 352 p.,

over 4,000 full color photographs. Ready Feb. 1972. $39.95 postpaid. A magnificently

illustrated and comprehensive work treating the butterflies of Australia, Papua & New

Guinea, the Moluccas, New Zealand, and the islands of the South Pacific. Entomological

Reprint Specialists, P. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007, USA.

THE MOTHS OF AMERICA NORTH OF MEXICO. Fascicle 21, Sphingoidea now in

stock, xii+158 p., 14 superb color plates, 8 black-and-white photos, 19 figs., 2 plates of

line drawings. 1971. $24.00. Also available at a reduced price to subscribers of all 41

fascicles, which will treat and figure in color all 10,000 species of North American moths.

Write for complete details and brochure, with sample color plate. Entomological Re-

print Specialists, P. O. Box 77971, Dockweiler Station, Los Angeles, CA 90007. USA.

Wanted: One copy of "Catalogue of the Coleoptera of America, North of Mexico,"

by C. W. Leng, published at Mount Vernon, 1920. Dr. Paul P. Shubeck, Biology Depart-

ment, Montclair State College, Upper Montclair, New Jersey 07043.

Wanted to buy: Hebard, M. 1917. The Blattidae of North America. Mem. American

Ent. Soc. 2. Dr. Ivan Huber, Biology, Fairleigh Dickinson University, Madison, NJ 07940.

Papers on Tipuiidae. More than 700 papers and 14,000 pages. For sale to highest

bidder. Address all inquiries to Alan Stone, 5308 Wriley Rd., Washington, DC 20016.

Wanted: One copy of "Catalog of the Diptera" by Stone, et al. C. L. Sperka, Depart-
ment of Entomology, University of Kentucky, Lexington, KY 40506.

For sale: Handlirsch, A. Monographic d. mit Nysson u. Bembex verw. Grabvespen.
Sitz. k. Akad. Wiss. Wien. 1887-1893. 1433 p., 25 pi. 7 parts u. Nachtrage in 5 vols. bd.

$ 200.00 Horn, W. and S. Schenkling. Index Litteraturae. Ser. 1. Die Weltlitteratur

uber die ges. Entomologie bis inklusiv 1963. 1426 p. 4 vols. Paper. Berlin 1928-1929. $

80.00. Schroder, C., (ed.) Handbuch der Entomologie. 1 col. pi., 2514 textfigs. 3 vols.

Bd. '/2 leather. G. Fischer, Jena. 1925-1929. Mrs. Rudolf G. Schmieder, Box 34, Elwyn,
PA 19063.
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