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“LEPTOCERA LUTOSA”: A COMPLEX OF NEARCTIC SPECIES 

(DiprERA, SPHAEROCERATIDAE) 1 

By Curtis W. Sasrosky,? Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

For many years, identifications of Nearctic Leptocera have 
been based on the work of Spuler, published in a series of 
parts in several journals (1923-1925). One of the commonest 
and most widespread species recorded there was the European 
Leptocera lutosa (Stenhammar). Recently, among the Ameri- 
can specimens which would be determined by Spuler’s re- 
vision as L. lutosa, I recognized that there were several forms 
which were obviously distinct species from the modifications 
of the terminalia of the male, or of the female, or of both. To 
compheate the matter, none of these species agreed in certain 
details with the description of lutosa in the two latest Euro- 
pean works on the family by Richards (Proce, Zool. Soe. Lon- 
don, 1930, p. 276) and Duda (1938, in Lindner’s Fliegen 
Palaeark. Region, Lfg. 119, p. 78). 
Upon studying the problem, I found that there are twelve 

new species in the complex, distinguished primarily on charac- 

1JT have followed the European workers Richards and Duda on the 

family name to replace the more familiar name Borboridae, though I 

am using the complete form Sphaeroceratidae rather than Sphaero- 

ceridae. It is not within the province of this paper to present a lengthy 

discussion sufficient to explain the problems of the identity and status of 

Musca subsultans L. and the relation of the names Cypsela Meigen, 

Borborus Meigen, Sphaerocera Latreille, and Copromyza Fallén, all of 

which have been used in forming family names for this group. Suffice 

it here to say that in my opinion subsultans must be regarded either 

as a phorid or as a species incertae, and that accordingly Cypsela and 

Borborus, which have subsultans as type, need not concern us in deter- 

mining the proper name for the family considered here. 

2T am deeply indebted to Dr. O. W. Richards, of London, England, 

for his kindness in making available for comparative study a consider- 

able number of Palaearctic species of the family. Without his fine 

cooperation, it would have been impossible to have reviewed the rela- 

tionships of the American and European faunas. My thanks are also due 

to Dr. R. H. Beamer of the University of Kansas for the loan of the 

holotype of Limosina atra Adams. 
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ters of the terminalia, though usually with some external: fea- 
tures that aid in identification. It was thought for some time 
that the true lutosa did not oceur in the Nearctic Region, but 
a few specimens were finally found. Perhaps more adequate 
material would show it to be reasonably common and well 
distributed in northern areas. 

The ‘‘lutosa complex,’’ as I choose to call it because most of 
the species will key out to Leptocera lutosa in Spuler’s re- 
vision and because all of them are closely related to lutosa, 
includes those species involved in couplets 10-14 of Spuler’s 
key (subgenus Collinella, 1924, Ent. Soc. Amer. Ann., vol. 17, 
pp.: 107-108) except for the Neotropical species which are 
quite different and need not concern us here. The complex 
is distinguished from all other North American species of 
Leptocera by the following combination of characters: 

Seutellum with bare disk and four pairs of marginal 
bristles, the basal pair weak; mesonotum with 4 to 5 pairs of 
strong dorsocentral bristles, the anterior pair just mesad of 
the humeri and arched mesad; face convexly developed and 
distinctly sinuose in profile, strongly tuberculate between the 
antennae; wing hyaline or evenly yellowish to light brown, 
never spotted or with brown areas along the veins. 

In addition to the above, the following characters are com- 
mon to the species involved and may help to segregate them 
from other Leptocera in cases where some of the above charac- 
ters are damaged: One strong upeurved genal bristle and one 
short bristlelike hair behind it; wing venation approximately 
as figured for “‘lutosa’’ by Spuler (1924, l.c., pl. 18, fig. 1, op- 
posite p. 116), usually with the outer posterior angle of the 
discal cell rounded and without trace of an appendage, though 
in a few species angulate and short appendiculate (trochan- 
terata, atra, cryptica) ; first section of costa, up to the junction 
of the first vein, sparsely set with two rows of long, strong 
bristles; middle trochanter at the apex of the ventral surface 
with a long, strong, curved bristle directed toward the apex 
of the femur; middle metatarsus with a distinct ventral bristle 

midway, or nearer the base. 
Body length has not been given for each species, for the 

range in size makes it of little significance in recognition. In 
general, however, the species fall into two groups: 

Small species (1.5-2.25 mm.) : atra, spuleri, cryptica. 
Larger, bulky species (2.5-3.5 mm.) : trochanterata (largest 

species, 3.5 mm.), lutosa, michigana, urodela, forceps, barbata, 
tenaculata, richardsit. The last two are the smallest in the 
group, and small males of richardsi may be only 2.25 mm. in 
length. 
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Too few specimens are available of swbherecta, latiforceps, 

melanderi, and omega to make possible a general statement of 
size range, but they appear to fall in an intermediate range of 
2.0-2.5 mm. Certainly they do not belong with atra and the 
other small species, nor’ are they the large, bulky type of 
trochanterata or michigana. 

The terminology applied by different authors to the parts 
of male and female terminalia, particularly in the higher 
Diptera, is often a matter of considerable confusion to the 
reader. Several figures have been labeled to show the applica- 
tion of the terms used in this paper. The structures of the 
male fit in quite well with the figures and discussion by 
Crampton (1942, Conn. State Geol. and Nat. Hist. Survey, 
Bul. 64, pp. 70-165, and especially figure 13, drawings B-F). 

Male (figs. 8, 9, 27): The apical segment of the male abdomen (= 

““second genital segment’’ of Sarcophagidae, ete.) is the ninth tergite 

(9t). This bears two processes on each side on its ventral margin: a 

posterior lobe (p. 1.) that may be conical or subtruneate and is more or 

less thickly beset with long bristles or bristlelike hairs, and just anterior 

to the lobe a slender appendage which I call the genital forceps (f.) 

(= ‘genital hook’’ of Richards). In Leptocera forceps, the forceps 

are peculiarly huge; in most of the other species they are short, slender, 

and curved. They correspond to the surstyli or edita of Crampton. 

The last visible sternite of the male abdomen is the fourth sternite 

(4s), and the presence or absence of a median process on its posterior 

margin is an important specific character and one which can be applied 

without dissection of the abdomen. Posterior to the fourth sternite, and 

usually appearing as a narrow, weakly sclerotized pad, is what I in- 

terpret as the fifth sternite (5s). In one or two species, the ends are 

curved posteriorly, suggestive of the bilobed fifth sternite of some of the 

muscoid flies (Muscidae, Sarcophagidae). Between the last visible tergite 

(5) of the preabdomen and the ninth tergite are several sclerites which 

agree with Crampton’s diagrams of the displaced sixth to eighth sternites 

twisting up the left side of the abdomen in a diagonal line. The asym- 

metrical sixth sternite (6s) is usually narrow, extending below the termi- 

nalia and part way up the left side, and is of interest because in two 

species (richardsi and tenaculata) it has two posteriorly directed pro- 

cesses which flank the midline and form what can be likened, in appear- 

ance at least, to a tenaculum or ‘‘ecatch.’’ In other species there are no 

processes, but the straplike sternite is more or less U-shaped and forms 

a groove or pocket into which the genital organs slide in repose. 

The gonapophyses or eclaspers, aedeagus and apodemes' have been 

omitted in most cases in order to keep the drawings as simple as possi- 

ble to direct attention to the characters used for specific differentiation. 

In several species, however, the anterior clasper (a.c.) and the epiphallus 
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(ep., = spinus titillitorius of Crampton) show the definitive specific 

characters and have been figured. 

Female.—(figs. 36, 38): The end of the abdomen is more confusing 

and the parts less easily named than in the males. For present deserip- 

tive purposes, I have referred to the dorsal plate (d. pl.), which appears 

to be the eighth tergite, and the lateral plates (1. pl.), which are prob- 

ably cerei. The last visible sternite is the sixth sternite (6s). 

Kry TO THE NBARCTIC SPECIES OF THE ‘‘LUTOSA COMPLEX’’ 

1. Hind trochanter ventrally with a patch of short, stout, black 

spines, 6-8 in females, 10-14 in males (fig. 6) 

1s OG UES HIS ens lon PPP 1. L. lutsoa (Stenh.), p. 7 

aie the Palaearctic L. lutosoidea Duda; see discussion) 

Hind trochanter with fine hairs or sparse, ordinary setae, not 

RLU Ath Qe ss UMeS: gc ek. le TELL. eNO 2 

2. Dorsocentral bristles in four pairs, the usual second pair lack- 

ing; no acrostichal bristles developed, all hairs between the 

dorsocentrals approximately equal; third antennal segment 

distinctly reddish yellow on inner surface; mesonotum light 

gray with three usually rather distinet stripes, especially 

when viewed from behind 2. L. spuleri, new species, p. 8 

Dorsocentral bristles in five pairs, the second usually weaker 

than the others; one or more pairs of acrostichals developed ; 

third antennal segment black; mesonotum usually dark and 

MOL GIshmet ly: SETI ped pe = wes) EE Se Rae eh ant 3 

3. Halter entirely black or brown; all dorsocentral bristles sub- 

equal, the second nearly as strong as the others; almost 

always a median unpaired row of hairs on anterior half of 

notum between two strong pairs of acrostichals; diseal cell 

angulate, and usually with a distinet appendage at outer pos- 

LOTION, ATi pets = eee at U9) Sen ee 3. L. atra (Adams), p. 9 

Knob of halter pale lemon yellow; second dorsocentral bristle 

obviously shorter and weaker than the others; notum bare be- 

tween the acrostichal bristles, rarely with an adventitious hair 

or two; discal cell rounded distally, except in trochanterata 

MCN) UNCC = ee es TP ee a RN ee 4 

4, Anterior half of mesonotum appearing densely haired, with 10- 

12 rows of fine, closely set setae between the dorsocentrals; 

outer posterior angle of discal cell usually angulate and ap- 

pendiculate; relatively large, bulky species (3.5 mm.) 

el RS URES ie A 5. L. trochanterata (Mall.), p. 11 

Anterior half of mesonotum relatively sparsely haired, with 8 

rows of coarse, sparsely set setae between the dorsocentrals; 

outer posterior angle of discal cell rounded except in the much 

SmI CR NEY DELCO! eee ie a) Te Ie Ee Sa ce a ee 5 
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Outer posterior angle of discal cell angulate and almost always 

with distinct appendage or stub of fifth vein; small species 

CUS TA TIDES vaalraal) Vea ale ee 6. L. cryptica, new species, p. 12 

Distal end of discal cell rounded below, neither angulate nor 

Py ovOXS TAG Henley Hey, (es a NE I Se ee a ee Se 

PVF) GS Ome e iea ape cre 9 oe re Dae NS oe EAA oe Ph eo DR ae 

Females (unknown for Wey melanderi, latiforceps, and 

COTVC CLC) ha seee te eee ae Nei statues cele cess UNS I IES 3 20 aS wT ee as 

Male terminalia huge, the genital Foréepe long, strong, polished 

black, conspicuous even in dried specimens (figs. 4, 5) —_- 

“gths Pad RC AE Oa 4. L. forceps, new species, p. 10 

Male terminalia small to moderate in size, the genital forceps 

HOMMone Vand: CONSPICUOUS b. = — ee ee eee 

Hind tibia densely covered with strong erect bristles, including 

a row of long erect anteroventrals and unusually long antero- 

BACLO MS all Ss (irae 7) ) es see Nos Ee Ne re Ek a Ee a 

Not so, anteroventral surface of hind tibia with only short 

appressed hairs, or at most with a partial row of suberect 

hairs that are barely equal to the diameter of the tibia; an- 

terodorsals relatively short and weak, often little longer than 

thiewduamererrot bhetibia he ae ue ae y LN Eyes ee Be 

Sixth sternite with two heavily sclerotized, thick, edundea 

processes that form a tenaculum or ‘‘ecateh’’; padlike fifth 

Stermite awathwends recused (hig 2/1))s pees eee eee 

9, L. tenaculata, new species, p. 16 

Sixth pernite. ee toLies forming a narrow band beneath the 

genitalia; padlike fifth sternite not with ends reeurved (fig. 

OEY) git tae aS el Rte rs VANE CS ulieg eRe oh CsA ens Wenn Bar. mmn Wr eae) O28) C2 

Posterior lobe with short hairs that are not conspicuously 

longer than hairs on other parts of the terminalia (fig. 9) ; 

epiphallus straight on distal portion (fig. $9); anterior clasper 

as figured (figs. 9,14) 7. L. michigana, new species, p. 14 

Posterior lobe densely covered with long black hairs that are 

three times as long as width of lobe and twice the length 

of other hairs on terminalia (fig. 3); epiphallus curved an- 

teriorly on distal portion (fig. 3); anterior clasper as figured 

Giiesstoveel Dye Se ne Be 8. L. barbata, new species, p. 16 

Posterior margin of last visible sternite (IV) with a subtri- 

angular process mesally _____- 10. L. wrodela, new species, p. 18 

Posterior margin of last visible sternite (IV) ordinary, without 

a median process though sometimes biblobed (figs. 28, 29) — 

Sixth sternite heavily sclerotized, on the midline with two pos- 

teriorly directed processes that appear to form a ‘‘catch’’ or 

tenaculum (fig. 1); genital forceps strongly curved outward 

from the midline ss —_ 11. ZL. richardsi, new species, p. 18 

Sixth sternite not so, usually narrow and straplike; genital 

forceps slender and curved toward the midline —- 

5 

17 

abt: 

10 
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Posterior lobe acutely prolonged, with comparatively few long 

hairs; genital forceps slender, almost bristlelike (fig. 12) 

ISAS Ree bt oe OB ne Ms arene aie See 6. L. cryptica, new species, p. 12 

Posterior lobe subtruneate or rounded, more or less densely 

haired; genital forceps broader, fingerlike to paddlelike 

Anterior clasper, in side view, formed of a subquadrate median 

portion with a fingerlike lateral process, in posteroventral 

view the median lobe longer than the lateral (figs. 13, 23) 

Anterior clasper, in side view, deeply concave or U-shaped, ap- 

pearing to have two long claws, in posteroventral view the 

outer lobe much longer than the inner (figs. 21, 22) 

Fifth sternite of regular form, approximately as figured for 

michigana (ef. fig. 28); epiphallus straight on its distal half— 

(fig. 13) ; anterior clasper as figured (figs. 18, 16); hind tibia 

with a partial row of erect cr suberect but short hairs on an- 

teroventral surface _______- 12. L. suberecta, new species, p. 20 

Fifth sternite noticeably thickened on each lateral third, sug- 

gestive of a bilobed appearance; epiphallus slightly curved 

distally, as in fig. 22; anterior clasper as figured (figs. 19, 

23); hind tibia with appressed hairs on anteroventral sur- 

facgeie ea. La melandert. Mewispegiess p-n20 

Genital forceps broad to apex (fig. 20); epiphallus straight on 

distal portion (fig. 21); anterior clasper as figured (figs. 

PH) eptaet late RNR tie ge 14. L. latiforceps, new species, p. 21 

Genital forceps broad basally, tapering to the apex (fig. 25); 

epiphallus curved distally (fig. 22); anterior clasper as figured 

HUSA LS: WOO iy sek Coe 2 NS RN. 15. L. omega, new species, p. 21 

Terminalia with a conspicuous, long, curled, taillike appendage 

(HOA SHE) pees _..._.10. ZL. wrodela, new species, p. 18 

Not as described, never with taillike appendage — 

Posterior margin of last visible sternite (6) produced at mid- 

line as a subtriangular flap (large and conspicuous in michi- 

gana, weak in cryptica and tenaculata) (fig. 40) 

Posterior margin of sixth sternite straight or slightly con- 

cave, not produced at midline — a iy diy A oe ee oe a 

Dorsal plate with a smooth and polished central area (fig. 36); 

lateral plate without a long strong bristle midway — 

_7. L. michigana, new species, p. 14 

Towa: ete: enttpely dull, gray pollinose, or at most narrowly 

polishedwatethe extreme. base (teen ao))y ae een ea 

Dorsal plate strongly triangular in outline, the sides sloping 

(Cie SBIR y bet Sue vn Se 9, L. tenaculata, new species, p. 16 

Dorsal plate as in wrodela (ef. fig. 31), its outline almost sub- 

truncate because the acute apex is but slightly extended at 

midline Bo Oe eer wee ace 6. L. eryptica, new species, page 12 
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21. Dorsal plate distinctly demarcated, triangular to subtriangular 

(GS SRS SARS Ce) isa eee oe ee OS A Ee NE ee 22 

Dorsal plate as figured (fig. 35), not distinctly triangular, with 

a weakly sclerotized area centrally, and often more or less 

collapsed in drying —__ 11. L. richardsi, new species, p. 18 

22.3 Dorsal plate subecordate, with a smooth polished area at base 

Ghes3iy), Ce Na 2s Se a TS 8. L. barbata, new species, p. 16 

Dorsal plate distinctly angular, entirely gray pollinose except 

perhaps narrowly along base Gipsy 33 se 4) eee es ed wee 23 

23. Outline of dorsal plate almost subtruncate, because apex is 

only slightly extended (as in fig. 31), the plate weak and 

often collapsed in drying; small species (1.75-2.25 mm.) 

nO Ss as a Ns ee et 6. L. cryptica, new species, p. 12 

Dorsal plate distinctly triangular in outline, with sloping sides 

(figs. 33, 34), the plate strong and evident in all but extreme- 

ly teneral specimens; larger species (2.5-3 mm.) — 24 

24. Dorsal plate sagittate, strongly triangular (fig. 33) —— 

op SF IF cI LOE A i ae 9. L. tenaculata, new species, p. 16 

Dorsal plate laterally angulate, less strongly triangular than 

in tenaculata (fig. 34) 4. L. forceps, new species, p. 10 

1. Leptocera lutosa (Stenhammar) and L. lutosoidea Duda 

Richards (1930, op. cit., p. 276) has recognized these two 
species under the names palustris Collin and lutosa Sten- 
hammar. Duda (1938), however, maintained that the true 

lutosa was what Collin and Richards called palustris, and he 
proposed the name lutosoidea for lutosa in the sense of Collin 
and Richards. For present purposes, I have accepted the 
usage of Duda. Both species are distinguished from others in 
the ‘‘lutosa complex,’? and hence from all the new species 
described in this paper, by a patch of short black spines or 
spinelike setae on the ventral side of the hind trochanter (fig. 
6). 

I have seen only five Nearetic specimens with spined hind 
trochanter, and all are L. lutosa (Stenh.) in the sense of Duda 

3The seven females before me that seem to belong with the males of 

suberecta, melanderi, latiforceps, and omega will run as far as couplet 

22 in the key. The dorsal plate is distinctly angular, resembling that of 

forceps and tenaculata, but it is predominantly smooth and polished, 

usually only narrowly pollinose at the apex and along the sides. With 

so little information, it is not safe to assume that females of all four 

species come to this point in the key. Until females of the four have 

been determined with certainty, any females that pass beyond couplet 

17 should be determined with some caution unless associated with males 

in adequate series. 
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(palustris Collin): 39 9, Matanuska, Alaska; May 3, 7, and 
18, 1944 (J.C. Chamberlin) ; 14, Aweme, Manitoba, October 
2, 1915 (N. Criddle) ; 1 @, Treesbank, Manitoba, October 28, 
1915 (N. Criddle) |U.S.N.M.]|. Relatively little far northern 
material has been available in this study, however, and both 
lutosa and lutosoidea may occur, and more commonly than 
these few records would indicate. 

Richards has figured both male and female terminalia of 

the two species. Males of lutosoidea have the genital foreeps 
large, curved, and broadly flattened to the apex (‘‘subspatu- 
late’’ of Richards) ; in lutosa the forceps are smaller, slender, 

and tapering to an acute apex. Females of the two species 
are quite similar and will probably have to be compared with 
figures, unless they are associated with males. 

2. Leptocera spuleri, new species 

(= Leptocera trochanteratus (Mall.) of Spuler, Ent. Soe. Amer. Annals, 

vol. 17, p. 107, 1924, not of Malloch). 

With the characters given by Spuler for trochanteratus 
Malloch, and characterized especially by having only four 
pairs of dorsocentral bristlest and by the absence of acro- 
stichal bristles, the anterior half of the mesonotum having 
8-10 rows of acrostichal hairs with none outstanding, or so 
slightly as to be virtually unnoticeable. The chaetotaxy of 
the hind leg is like that described for L. forceps. This species 
was misidentified by Spuler, for the holotype of trochan- 
teratus, in the U.S. National Museum, has five pairs of dorso- 
centrals and distinet acrostichal bristles, 

Male terminalia: Small, sparsely set with short hairs, bright yellow 

on the ventral half; genital forceps slender, almost bristle like, weakly 

bisinuate, apically acute, black on the distal third; posterior margin of 

sternite IV concave, sternite V narrow and padlike. 

Female terminalia: Dorsal plate with a transverse row of four closely 

set hairs near the middle, opposite and nearly in line with a long, 

curving bristle on each lateral plate, the latter approximately as in 

figure 30; hind margin of sixth sternite regular, not produced on the 

midline. 

Type.—Male, U.S.N.M. No. 58906. 
Holotype male and allotype, Many, Louisiana, July 6, 1933 

(R. K. Nabours and C. W. Sabrosky), deposited in the U.S. 
National Museum. Paratyvpes [all U.S.N.M. except Iansas 
and Louisiana specimens in Sabrosky Colln.| : DISTRICT OF 
COLUMBIA: 14, Bennings, July 21 (J. M. Aldrich); 4 

4Spuler said three pairs of dorsocentrals, having called the anterior 

pair posthumerals. 
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1914 (R. C. Shannon); 14, ‘‘D. C.’’ (Coquillett). FLORI- 
DA: 19, Sarasota, March 2, 1937 (J. R. Malloch). 
GEORGIA: 129, Atlanta, June 25, 1945 (P. W. Fattig). 
INDIANA: 3(2¢ 6,12), Lafayette, May 24, 1915 and July 

28 (Aldrich). KANSAS: 2( 46,92), Manhattan, June ( ¢ ) 
and September 25, 1932 (Sabrosky). LOUISIANA: 192, same 

data as type. MARYLAND: 22 9, ‘‘Md.,’’ June (Coquil- 

lett); 29 2, Plummer’s Island, August 3 (R. P. Currie) and 

September 24, 1902 (Barber & Schwarz); 6(34 6, 32 2), 
Plummer’s Island, July 31 and August 5, 1913, August 17, 
1914 (Shannon); 5(1¢, 49 2), near Plummer’s Island, 
August 5, 17, and 22, 1914, April 7, 1915 (Shannon) ; 2( 4, 

9), Cabin John, June 25, 1944 (W. E. Hoffmann); 14, 

Cupid’s Bower Island; July 8, 1915 (Shannon) ; 1 4, Bladens- 
burg, September 23, 1915 (Shannon); 10(3¢ 6, 72 2), 
Hyattsville, September 1, 1912 (Knab and Malloch). MAS- 

SACHUSETTS: 1 4, Beverly, September 28, 1875 (Burgess). 
MEXICO: 192, Cordoba, Vera Cruz, April 25, 1908 (A. 
Fenyes). MISSISSIPPI: 246 ¢, Horn Island, June 16, 1944 

(E. A. Richmond). PENNSYLVANIA: 12, Swarthmore, 
August 1908 (E. T. Cresson, Jr.). TEXAS: 29? 9, Victoria, 
July 13, 1910 and July 17, 1914 (J. D. Mitchell). VIR- 
GINIA: 14, Dead Run, Fairfax County, July 25, 1915 

(Shannon). 

The mesonotum is somewhat paler than in the other species 
of the complex, and is not obviously darker than the pleura. 
The three mesonotal stripes mentioned by Spuler vary con- 
siderably in distinctness, but it is usually clear that the meso- 
notum is not unicolorous. The third antennal segment is pre- 
dominantly bright orange yellow on the inner surface, but the 

dorsal and apical margins may be somewhat infuscated. 

aes Leptocera atra (Adams) 

Limosina atra Adams, Kans. Univ. Sei. Bul., vol. 2, p. 223, 1903. 

(Kansas). 

Leptocera atra (Adams) Spuler, Ent. Soc. Amer. Annals, vol. 17, pp. 

108, 113, 1924. In part. 

The holotype female, Douglas County, Kansas, July, ‘‘taken 
at electric light’’ (E. S. Tucker) [Kansas Univ. Colln.], runs 
fairly well in Spuler’s key and agrees with his description. 
His determined material under the name atra is not always 
homogeneous, however. In particular there is confusion with 
L. evanescens (Tucker), probably because of reliance on the 
strong facial tubercle as a specific character, and with a new 
species described here (cryptica). The former has only two 
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pairs of scutellar bristles, however, and its separation from 
atra should never be difficult even with material in poor 
condition, 

There are three good specific characters which will distin- 
euish atra from all others in the group without recourse to 
terminalia: (1) the halter is entirely brown to black, (2) all 

' five pairs of dorsocentral bristles are almost equally long and 
strong (in other words, the second dorsocentral is subequal to 
the others, instead of much weaker and shorter), and (3) 
there is a median unpaired row of short hairs on the anterior 
half of the notum between the two pairs of rather strong 
presutural acrostichal bristles. Of these characters, the first 
two are most reliable, for occasional specimens of atra lack 
the median row of hairs, and adventitious hairs may appear in 

the median position in other species, though rarely. The dark 
halter is a particularly useful character, because specimens 
submitted for determination, especially from general sweep- 
ings, are all too often badly denuded of bristles and _ hairs. 
Another feature shared by few other species (trochanterata, 
cryptica) is that the outer posterior corner of the discal cell 

is distinctly aneulate, with a short stub or appendage. 

Otherwise, atra possesses the characters listed for the 
‘‘Iutosa complex,’’? and agrees with the general description 
of color and chaetotaxy given for L. forceps, excent for the 

development of the second dorscentral. The side view of the 
male terminalia has been figured (fig. 11) for comparison with 
cryptica and trochanterata. 

Distribution: Widespread. I have identified specimens 
from Arizona. California. Colorado, Florida, Idaho, Kansas, 
Marvland. Michiean, Missouri, Montana, New Mexico, Oregon, 
South Dakota, Texas, Utah, Washineton, and from Mexico 

City, Mexico. 

4. Leptocera forceps, new species 

Black, densely gray pollinose, dark brownish gray above but lighter 

gray on the pleura; head entirely black, including antennae and mouth- 

parts; legs with only the trochanters, knees narrowly, and mid and 

hind tarsi obscurely, reddish; abdomen bluish gray. 

Interfrontal bristles typically five in each row, proclinate and slightly 

convergent, the anterior bristle weakest, the next two strong, the pos- 

terior somewhat weaker, sometimes the anterior bristle strong and the 

size of the five bristles decreasing from front to rear; mesonotum with 

five pairs of dorsocentral bristles, the second much shorter than the 

others; eight rows of acrostichal setae between the dorsocentrals on 

the anterior half of the mesonotum, the median pair of rows more 

widely separated than lateral rows and with several somewhat irregular 
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pairs of stronger, bristlelike setae (= acrostichal bristles), the strongest 

opposite the second and third dorsocentral bristles; preapical anteroven- 

tral bristles on hind femur weak and little longer than the clothing 

hairs; hind tibia with only appressed hairs on the anterior and antero- 

ventral surfaces, and the anterodorsal and posterodorsal bristles weak 

and inconspicuous, little longer than the greatest diameter of the tibia. 

Male terminalia as figured (figs. 4, 5), conspicuously enlarged, the 

abdomen appearing capitate; posterior lobe of ninth tergite elongate, 

acute; genital forceps strongly elongate, polished black, each bearing a 

long preapical bristle on its inner surface, the forceps conspicous even 

in dried specimens; fourth sternite broad and long, strongly developed, 

with a number of long, erect black hairs and a toothlike projection on 

the posterior margin. 

Female terminalia: dorsal view of apex of abdomen as figured (fig. 

34), the dorsal plate almost flat, entirely gray pollinose, and with a dis- 

tinctive sharply angled appearance that is evident even in dried speci- 

mens; last visible sternite (6) with hind margin ordinary, not produced 

on the midline. 

Type.—Male, U.S.N.M. No. 58907. 
Holotype male and allotype, Manhattan, Kansas, November 

13, 1932 (C. W. Sabrosky), deposited in the U.S. National 
Museum. Paratypes: IDAHO: 128, Moscow, May 26, 1939 
(T. A. Brindley); 19, Viola (J. M. Aldrich) [U.S.N.M.]. 
KANSAS: 13d oy & 9 2) same data. asitype: JAG are. 
102 9), Manhattan, March 17, 1935 (3), March 27, April 
9, and May 14, 19382 (492 2), September 28, 1934 (3), Oc- 
tober 10; 1934 (6,32 9), October 17, 1933 (4. 2), and 
October 20, 19381 (2?) (C. W. Sabrosky): 1 9, Manhattan, 
October 27, 1934 (R. C. Bushland) [Sabrosky Colln., Stevskal 

Colln.. Snow Colln. of Univ. of Kansas, and U.S.N.M.]1. 
NEVADA: 2( 2, 2 ),Soda Lakes near Hazen, Julv 13, 1911, 
“‘at fresh water seepage’’ (Aldrich) [U.S.N.M.]. OREGON: 
12, Independence, August 1, 1984 (N. P. Larson) [Sabrosky 
Colin js THXAS: 1.6. Dallas,» (Mebruary 24, 1913. (FE. -C. 
Bishopp) [U.S.N.M.]. UTAH: 14. Corinne, August 31, 1948 ° 
-(G. F. Knowlton, R: 8. Bailey) [U.S.N.M.1 WASHINGTON: 
1¢. Coulee City, September 3, 1920 (R. C. Shannon). [U:S. 
N.M. ]. 

5. Leptocera trochanterata (Malloch) 

Limosina trochanteratus Malloch, U.S. Natl. Mus. Proc. vol, 44, p. 462, 

1913. (Virginia) 

Color and chaetotaxy as.described for L. forceps, except 
as follows: 10-12 rows of fine, closely set acrostichal setae be- 
tween the dorsocentrals on the anterior half of the mesonotum, 
the two median rows not strikinely farther apart than the 
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other rows, the mesonotum thus with a somewhat more densely 
haired appearance than in any of the other species; meso- 
notum dark but indistinctly three-striped when viewed from 
behind, the median vitta especially evident; outer posterior 
angle of the discal cell almost always angulate and usually 

with a short appendage, unlike the other species. 

Male terminalia of moderate size, sparsely short haired; posterior 

lobe (fig. 10) not bluntly rounded apically but with a slender, acuminate 

apical prolongation; last visible sternite (4) in ventral aspect concave 

on the hind margin in general contour, but the middle fifth straight, 

with a semicircular flat area devoid of bristles or hairs, the hairs flank- 

ing each end of this area longer and closer together than elsewhere on 

the sternite (fig. 26, drawn from treated specimen but the charae- 

teristic appearance is visible also in dried specimens); fifth sternite 

narrow and padlike, somewhat as in michigana (ef. fig. 28). 

Female terminalia (fig. 30): Dorsal plate rather flat, dull, entirely 

gray pollinose, not strikingly angulate or otherwise distinctive;_ each 

lateral plate midway on the upper margin with a conspicuously long, 

curved bristle; posterior margin of sixth sternite produced on the mid- 

line, approximately as figured for michigana but smaller (ef. fig. 40), 

in dried specimens the process usually appearing to end acutely because 

of fine hairs dried together. 

Spuler (Ent. Soe, Amer. Annals, vol. 17, p. 107, 1924) mis- 
identified the species, as I found from studying the holotype 
male in the U. S. National Museum. His concept of the spe- 
cies is described elsewhere in this paper as L. spuleri, new 
species. 

The holotype was dissected, and the drawings of the male 
are from that specimen. Those of the female are from speci- 
mens that I associated with trochanterata males in other ma- 
terial. 

Distribution: Apparently eastern United States. Besides 
the type from Rosslyn, Virginia, barely a dozen specimens 
are known to me, from Florida (Sarasota County), Indiana 
(Lafayette, and Dunes State Park in Porter County), Michi- 

gan (Nottawa, South Haven), Texas (Paris, Wolfe City), and 
Virginia (Dead Run in Fairfax County). 

6. Leptocera cryptica, new species 

Leptocera atra (Adams) of Spuler, Ent. Soc. Amer. Annals, vol. 17, p 

108, 113, 1924, in part. : 

Color and chaetotaxy as described for L. forceps except as 
follows: Interfrontal bristles typically four in each row, de- 
creasing in size from front to rear. 

Outer posterior angle of discal cell angulate, and with a short ap- 

pendage. 
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Male terminalia small with slender bristlelike genital forceps, which 

are curved mesad; side view of ninth tergite as in fig. 12, the posterior 

lobe acutely prolonged, with a comparatively few long hairs, not densely 

haired; last visible sternite concave on the posterior margin in ventral 

aspect, almost bare at the midline but with numerous long hairs immedi- 

ately laterad of the midline, similar to but not quite as dense as in 

trochanterata (ef. fig. 26). 

Female terminalia, in dorsal view, almost as figured for trochanterata 

(ef. fig. 30), with the same dull gray pollinose dorsal plate, a pair of 

strong hairs on the plate, and a long posteriorly curving bristle midway 

on each lateral plate; outline of dorsal plate itself approximately like 

that of urodela (ef. fig. 31), apically acute but the sides not strongly 

sloping; last visible sternite (6) with a small, pale, triangular process 

on the hind margin at the midline, as in trochanterata but smaller and 

often appearing somewhat frayed. 

Type.—Male, U.S.N.M. No. 58943. 
Holotype male, Moscow, Idaho (J. M. Aldrich). Allotype, 

same locality, Oct. 12, 1907 (Aldrich). In the U.S. National 
Museum. : 

Paratypes [all in U.S.N.M. except Independence, Oregon, 
and Spanish Fork, Utah specimens in Sabrosky Colln.| : 

COLORADO: 19°, Ft. Collins, August 17, 1915 (Jones) ; 

32 92, same loc., August 10, 13, 31, 1943 (M. A. Palmer, at 

heht). 
IDAHO: 52 Q,same data as type; 6(26 6,42 2), same 

data as allotype; 7(36 6, 42 2), Moscow, October 9, 1907 
(Aldrich) ; 1 4, Potlatch, June 17, 1911 (Aldrich). 
MANITOBA: 224 6, Treesbank, August 6, 1915 and 

Aweme, October 2, 1915 (N. Criddle). 
NEVADA: 14, Double Spring, June 21, 1916 (H. G. 

Dyar). 
OREGON: 12. South of Worden, July 1, 1935 (P. W. 

Oman) ; 19, Independence, July 25, 1934 (N. P. Larson). 
UTAH: 12. Spanish Fork (D. Elmo Hardy). 
WASHINGTON: 1¢. Friday Harbor; 38 ¢, South of 

Spokane, July 9, 1935 (Oman). 
I have also seen examples of the species from Joseph, Utah, 

and San Mateo County, California, both determined by Spuler 

as atra, but these specimens are in too poor condition to be 
included an the type series. 

One male from Sanilae County, Michigan, one female from 
North Branch, Michigan, and three females from Manhattan, 
Kansas, all collected by the writer, are very close to this 
species. There are some slight differences in the terminalia 
however, and I should prefer to see a good series of associated 
males and females before reaching a conclusion on whether 
they are cryptica or an eastern species or subspecies. 
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The species is weakly characterized in the sense that there 
are no peculiar or outstanding features that separate it from 
the other species of the group. Its small size, general habitus, 
and angulate discal cell remind one of atra, under which 
name most of the above specimens had previously been placed 
by Spuler, but it lacks the black halter, median unpaired row 
of acrostichal hairs, and strong second dorsocentral bristle 

characteristic of Adams’ species. The real confusion may 
come with richardsi, and it will ordinarily be necessary to dis- 
sect the terminalia to be sure, though in males the tenaculum 
of richardsi will save that trouble on any dried specimens 
where it is visible. Females of richards: have a different 
habitus in dorsal view (ef. fig. 835), and lack the median 
process on the sixth sternite, though the process is small in 
eryptica and may be overlooked or misjudged. Richardsi is 
shehtly larger, as comparison of two series side by side will 
show, but this point is not definitive for an individual or few 
specimens. 

As far as the terminalia are concerned, this species is prac- 
tically only a diminutive form of trochanterata. The greater 
number of rows of acrostichals and much larger size of 
trochanterata, however, make any confusion impossible. 

Virtually all specimens of eryptica will key out at couplet 5, 
but to guard against the possibility of misinterpretation, the 
species is again segregated under males and females farther 
on in the key, and it is keyed out twice under the female sex 
as insurance against misinterpretation of the presence or ab- 
sence of a median process on the last visible sternite. 

7. Leptocera michigana, new species 

Color and chaetotaxy as in L. forceps except as follows: 
Interfrontal*bristles 4-5, decreasing in size from front to rear; hind 

tibia of male densely bristled, with a row of long, erect anteroventral 

bristles, which are nearly twice as long as the tibial diameter, 1-2 irregu- 

lar rows of erect anterior bristles that are slightly shorter than the 

anteroventral, and a row of 5-6 long and unusually strong anterodorsal 

bristles, the longest well over twice the diameter of the tibia; postero- 

dorsal bristles of hind tibia strong and distinct, but only little over the 

tibial diameter and not conspicuous beside the other bristles; preapical 

anteroventral bristles on hind femur of male strong, nearly matching 

the anterodorsals of the hind tibia; hind femur and tibia of female with 

weak bristles, differing little from those of forceps. 

Male terminalia as figured (figs. 8, 9), smaller and less conspicuous 

than in forceps, rather densely setose but without the long bristles of 

that species; hairs on posterior lobe not noticeably longer or denser 

than other hairs on the terminalia, and at most not over 114-2 times 

the width of the lobe; genital forceps short and fingerlike, curved 
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mesad; last visible sternite (4) coneave on posterior margin in ventral 

aspect, the marginal bristles long and strong on the sides, but the 

middle third densely beset with fine hairs, the densely haired appearance, 

especially at the sides, chiefly due to hairs on the anterior half of the 

padlike fifth sternite; sixth sternite heavily sclerotized but narrow, with- 

out tenacular processes. 

Female terminalin (figs. 36, 28, 40) characterized by the strongly 

convex dorsal plate with polished black central area, flanked by 1-3 

pairs of distinet setae, and by the subtriangular flaplike process on the 

hind margin of the sixth sternite, the process appearing shallowly 

grooved on the midline. 

Type.—Male, U.S.N.M. No, 58908. 
Holotype male and allotype, North Branch, Lapeer County, 

Michigan, May 27, 1939 (C. W. Sabrosky), deposited in the 
U. S. National Museum. Paratypes: CALIFORNIA: 1 64, 
Eureka, May 22 (H.S. Barber) [U.S.N.M.].IDAHO:9(5 6 ¢, 
42 9), Moscow, April 3, 1912 (Aldrich) ; 4(36 6,12); Vi- 

ola (Aldrich) [U.S.N.M.]; 1.6, Potlatch [Mus. Compar. 
Zool.|. ILLINOIS: 3(2¢ 6, 12), Algonquin, August 8, 
1895 |Mus. Compar. Zool.]. INDIANA: 5(1¢4, 42 92), La- 

fayette, April 27, 1918, May 27, 1915, and October 4 (Aldrich) 

[U.S.N.M.]. MAINE: 19, Bar Harbor, August 10 (C. W. 
Johnson) ; 18, South Poland, May 6, 1924 (R. C. Shannon) 

[U.S.N.M.]. MASSACHUSETTS: 3(1¢6, 292 2), Beverly, 
September 30 and October 4, 1875 (Burgess) [U.S.N.M.]. 
MICHIGAN: 11(746 6, 42 2), same data as type; 3(1¢, 
22 2), Sanilae County, May 28, 19389; 2( 4, 92), Brevort, 
August 2, 1936; 1 9°, Traverse City, July 9, 1941; 1 @, Mid- 
land, June 6-7, 1936; 1 @, Isle Royale, August 3-7, 1936; 24 
(146 6,102 2), Kast Lansing, October 5, 1939; 192, Hast 
Lansing, September 19, 1936 (all collected by C. W. Sabro- 
sky); 2 2 9, East Lansing, July 8, 1936 and April 23, 1937 
(EK. J. Hansens); 1 9, Antrim County, June 24, 1939 (C. 
B. Dibble) [Sabrosky Colln.]; 10(6¢ ¢, 42 2), Midland 
County, June 25, 1945, June 15 and July 13, 1938, July 25, 
1936, August 17, 1941, August 25, 1937, and September 15, 
1945 (R. R. Dreisbach) ;4 ¢ ¢, Lapeer County, May 27, 1939 
(R. R. Dreisbach) [Dreisbach Colln.] ; 5(2 3 ¢,32 2), Doug- 
las Lake, Cheboygan County, July 30, 1928 (M. W. Boesel), 
June 26 and August 2, 1935, and August 8, 1927 (H. B. Hun- 
eerford) [Kansas Univ. Colln.]|. NEW HAMPSHIRE: 3¢ 6, 
White Mts. (Morrison); 1 ¢, Franconia Notch, July 8, 1931 
(Aldrich) [U.S.N.M.]. NEW YORK: 29 2, West Nyack, 
July 11, 1920 (J. Bequaert) [Mus. Compar. Zool.]. ORE- 
GON: 1 ¢?, Cascadia, August 11, 1924 (H. A. Seullen) [Sa- 
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brosky Colln.]; 11(78 6, 49 2), Mt. Hood, July 138, 1932 
(Aldrich) [U.S.N.M.[. PENNSYLVANIA: 14, State Col- 
lege, September 5, 1948 (Sabrosky) [Sabrosky Colln.]. 
SOUTH DAKOTA: 2¢ 6, Rapid City, August 4, 1924 (F. 
M. Hull) [Sabrosky Colln.]|. UTAH: 14, Consumers, Sep- 
tember 15, 1931 [Sabrosky Colln.]}. WASHINGTON: 14, 
Seattle (Aldrich); 28 6, Hoquiam, May 27, 1917 (H. G. 
Dyar) [U.S.N.M.]. 

8. Leptocera barbata, new species 

Color and chaetotaxy as described for L. forceps, except as 
follows: Hind tibia of male densely bristled, about as described 
for L. michigana, the anteroventral bristles slightly longer, 
nearly three times the diameter of the tibia. 

Male terminalia of moderate size; tergite 9 partly reddish; posterior 

lobe black, densely covered with long, outstanding hairs that are three 

times as long as the width of the lobe and twice as long as other 

hairs. on the terminalia (fig. 3); posterior aspect nearly as figured for 

michigana, except for the longer hairs on the posterior lobe; last visible 

sternite (4) as described and figured for michigana, the hind margin not 

as deeply emarginate as in that species; sternite V short and narrow, 

forming an inconspicuous pad close to the midline; sternite VI heavily 

sclerotized, broadly flattened, with no processes forming a tenaculum- 

like structure. 

Female terminalia: Dorsal aspect of end of abdomen somewhat lke 

that of michigana, but the dorsal plate narrower basally, and the smooth 

central polished area not as large or distinct (fig. 37); posterior mar- 

gin of sixth sternite regular, not produced on the midline. 

Type.—Male, U.S.N.M. No. 58909. 
Holotype male and allotype, Isle Royale, Michigan, August 

3-7, 19836 (C. W. Sabrosky), deposited in ‘the Wass: National 
Museum. Paratypes: 2(¢, 2), same data as type [Sabrosky 
Colln.]; 19, Midland: County, September 15, 1945 (R. R. 
Dreisbach) |Dreisbach Colln.];22 @, Franconia, New Hamp- 
shire (Mrs. Slosson) (U.S.N.M.] ; 2 9 9, Matanuska, Alaska, 
May 10, 1944 (J. C. Chamberlin) [U.S.N.M.]. 

The male terminalia are very similar to those of michigana, 
but the densely lone haired posterior lobe is quite distinct 
from that species. In the female sex, the absence of a median 
process on the posterior margin of the sixth sternite will dis- 
tineuish barbata from michigana. These. two species seem to 
be closely related; they share the feature of densely bristled 
hind tibia of the males. 

9. Leptocera tenaculata, new species 

Color and chaetotaxy as described for L. forceps except for 
the interfrontal bristles and the chaetotaxy of the hind femur 



PROC. ENT. SOC. WASH., VOL. 51, No. 1, FEBRUARY, 1549 live 

and hind tibia which are as described for L. michigana, the 
hind tibia with the same appearance of numerous lone erect 
anteroventral and anterior bristles. 

Male terminalia superficially quite similar to those of michigana, the 

side view as figured for that species (cf. fig. 9) except for slightly 

longer and less curved genital forceps and the lateral processes on the 

fifth sternite; posterior aspect as figured for michigana, except for 

modifications of sternites V and VI (fig. 27), the fifth with the ends 

recurved and the sixth heavily sclerotized, polished black, with two 

thick rounded processes that form a sort of tenaculum or ‘‘ecateh,’’ 

like that of richardsi but the processes widely separated; last visible 

sternite (4) concave on the posterior margin in ventral aspect. 

Female terminalia (figs. 33, 39): Dorsal plate almost entirely dull, 

gray pollinose, narrowly polished along the base, its outline strongly 

triangular, apically acute, the disk convex, with one pair of distinct 

black hairs; posterior margin of sixth sternite with a pale triangular 

process at the midline, somewhat as figured for michigana but smaller; 

posterior aspect of the end of the abdomen, if distended, reveals a large, 

thick, highly polished black sclerite which appears to form the ventral 

surface of the dorsal plate and whose anterior half projects ventrad at 

at right angles to the plate (fig. 39). 

Type.—Male, U.S.N.M. No. 58942. 

Holotype male and allotype, Smith River, California, July 
17, 1930 (J. M. Aldrich). Paratypes: 12, same data as type; 
19, same locality, July 27, 1932 (Aldrich) ; 4(2 6 6,29 2), 
Crescent City, California, July 10, 1930 (Aldrich) ; 1 ¢, Quil- 
cene, Washineton, August 16, 1910. | Wash. spm. in Mus. 
Compar. Zool.; others in U. 8S. National Museum}. 

In the male sex, the long erect bristles anteriorly on the 
hind tibia place this species near michigana and barbata, and 
in most cases it will probably be necessary to dissect the ter- 
minalia to be sure of the identity. The strong, tenaculum- 
like development of the sixth sternite is the outstanding fea- 
ture of tenaculata. The only other species with a similar de- 
velopment is richardsi, but the latter should never be confused 
here for it lacks the erect bristles on the hind tibia and the 
tenacular processes on sternite 6 are rather acute, relatively 
close together, and frequently visible in dried specimens. 

The female of tenaculata resembles michigana, trochanter- 
ata and cryptica in having a median triangular process on the 

posterior margin of the fifth sternite, but differs from any of 
those species by its acutely triangular dorsal plate. A unique 
feature that can be seen if the genitalia are distended is the 
shining black L-shaped plate which seems to line the upper 
half of the inner surface of the end of the abdomen (fig. 39). 
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10. Leptocera urodela, new species 

Color and chaetotaxy as described for L. forceps, except as 
follows: Anterodorsal and posterodorsal bristles on hind tibia 
of moderate length, the longest nearly twice the diameter of 
the tibia. 

Male terminalia not large, moderately thickly beset with long hairs; 

posterior aspect similar to that of richardsi (ef. fig. 1), but the genital 

forceps slender and directed meso-caudad, and the sixth sternite without 

tenacular processes; side view approximately as figured for michigana 

(ef. fig. 9) except for the form of the fourth sternite; last visible 

sternite (4) at midline of posterior margin with a subtriangular flaplike 

process, which in side view appears thin, acute, and sometimes curved 

dorsad at the apex, and in dried specimens appears black and strong. 

Female terminalia (fig. 31); Dorsal plate almost flat, with a low 

median carina, sloping to the sides, in dorsal view its outline angular, 

somewhat resembling that of L. forceps, but a large central portion 

smooth, polished, and usually reddish to reddish brown; apical portion of 

terminalia produced into a long, curved, taillike appendage that is con- 

spicuous in dried specimens; hind margin of sixth sternite appearing 

straight in dried specimens, but with a minute triangular projection at 

the midline in cleared specimens. 

Type.—Male, U.S.N.M. No. 58910. 
Holotype male and allotype, Moscow, Idaho, October 9, 1907 

(J. M. Aldrich), in the U. S. National Museum. Paratypes: 
CALIFORNIA: 2¢ 9, Sacramento, September 24, 1920 (C. 
M. Packard). COLORADO: 2( 4, 2), Cameron Pass, Au- 
gust 19-22, 1940, the female taken at 11,500 ft. (C. W. Sabro- 
sky). IDAHO: 62 9, Moscow, September 12, 1906 and Oc- 
tober 9 and 12, 1907 (Aldrich). KANSAS: 2( 32, 92), Man- 
hattan, October 18, 1934 and November 13, 1932 (Sabrosky) ; 
1¢@,Garden City, November 6, 1934. NEVADA: 29 2, Win- 
nemucca Lake, July 17, 1911 (Aldrich) ; 19, Pyramid Lake, 
July 16, 1911 (Aldrich). WASHINGTON: 12, Pullman 
(Melander) ; 2? 2, Pullman, June 5, 1906 and August 16, 

1907s sol S49 9). Stratford..July 4, 91920" CR. OeShane 
non); 1¢@, Ritzville, August 25, 1920 (Shannon); 3(14, 
2959;), Soap Wake; August 16,1919 (ANC. -Burrill) . 3s 
29 2) Coulee City, September 3, 1920 (Shannon) [Kansas 
and Colorado pacaernes im Sabrosky Colln.; 2 paratypes, Pull- 
man, Washineton, Museum of Comparative Zoology; others 
in U.S.N.M.]. 

11. Leptocera richardsi, new species 

Color and chaetotaxy as described for L. forceps except as 
follows: Interfrontal bristles as in michigana; usually three 
pairs of acrostichals developed. 
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Male terminalia small, sparsely covered with moderately long hairs, at 

rest resembling michigana; genital forceps short, strikingly curved 

laterad (fig. 1); fourth sternite not densely clothed with hairs, and 

with a marginal row of evenly.spaced bristles, the hind margin straight, 

not produced on the midline; fifth sternite weak or absent; sixth sternite 

heavily sclerotized and shining black, with two posteriorly directed 

processes that form a deep notch at the midline, appearing almost as a 

eatch or tenaculum (often visible in dried specimens) (fig. 2). 

Female terminalia (figs. 32, 35): In dried specimens, the dorsal plate 

entirely dull gray to brown-gray pollinose, rather flattened, with a sub- 

triangular basal area weakly bounded by slightly depressed areas, the 

only distinctive feature being a pair of strong, convergent, posteriorly 

directed bristles arising on the dorsal plate; in cleared specimens, the 

appearance as in fig. 35, the depressed areas paler in color than the 

vest of the dorsal plate; sixth sternite with hind margin shghtly concave 

at the midline, not produced as in michigana. 

Type.—Male, U.S.N.M. No. 58911. 
Holotype male, Manhattan, Kansas, June 1932 (C. W. Sab- 

rosky). Allotype, same locality, June 22, 1932 (Sabrosky). 
Types deposited in the U. S. National Museum. 

Paratypes: CALIFORNIA: 4¢ 6, San Diego, November 
18 and December 13, 1916 (H. G. Dyar) [U.S.N.M.1. IN- 
DIANA: 3(1 6,22 2), Lafayette, May 27, 1915, September 
5, and October 4 (J. M. Aldrich); 1¢, Dunes State Park, 
Porter County, June 3, 1947 (J. and W. Rapp) [U.S.N.M.]. 
KANSAS:1¢2, Ft. Leavenworth, July 11, 1946 (H. A. Dunn) 
[USN ME]> 3(1 3s, 2¢9°¢9 ), Belle Plaine, July 2, 1933 (RB, 
K. Nabours, C. W. Sabrosky) ; 11(4 6 4, 72 2), Manhattan, 
June 10, 18, 22, July 2, and October 8, 1932, and October 
10, 1934 (C. W. Sabrosky) [Sabrosky Colln.]. LOUISIANA: 
1?, Many, July 6, 1933 (Nabours and Sabrosky) [Sabroskv 
Colln.]; 14, Logansport, March 24, 1908 (E. S. Tucker) 
[U.S.N.M.]. MARYLAND: 19, Chesapeake Beach, Septem- 
ber 8, 1920 (Aldrich); 14, Beltsville, June 25, 1915 (Shan- 
non); 12, Bladensburg, September 23, 1915 (Shannon) 

[U.S.N.M.]. MICHIGAN: 3(2¢6 ¢, 192), Midland, June 6- 
7, 1936 (Sabrosky) ; 8(2¢ 6,62 2), North Branch, May 27, 
1939 (Sabrosky) [Sabrosky Colln.]; 8(14, 72 2), Detroit, 
June 10, 1943 (G. Steyskal) ; 1 9, Grosse Isle, Wayne County, 
September 7, 1947 (Steyskal) [Steyskal Colln.] ; 19, Midland 
County, July 11, 1939 (R. R. Dreisbach); 192, Missaukee 
County, May 29, 1939 (Dreisbach) [Dreisbach Colln.]. NE- 
VADA: 12, Double Spring, June 21, 1916 (H. G. Dvar) 
[U.S.N.M.]. NEW MEXICO: 3(1¢, 22 2), Socorro, 1916 
(Williston) [U.S.N.M.]. TEXAS: 4(1¢6, 392 92), ‘‘Texas”’ 
(Belfrage) ; 19, Devil’s River, May 5, 1907 (F. C. Bishopp) 
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[U.S.N.M.]. ] 
The small terminalia suggest L. michigana but the species 

is smaller in size, the males lack the long, strong bristles on 
the hind femur and hind tibia, and the females do not have 
a median process on the hind margin of the last visible ster- 
nite. The extended forceps-like appearance shown in figure 
39 can often be seen in dried specimens, if the terminalia are 
reasonably well extended, but if not evident, the general ap- 
pearance may cause it to be confused with L. cryptica. 

The species is named in honor of Dr. O. W. Richards of 
London, England, a leading authority on this family of flies. 

12. Leptocera suberecta, new species 

Color and chaetotaxy as described for L. forceps except as 
follows: Interfrontals 4-5, decreasing in size from front to 
rear; preapical anteroventral bristles on hind femur strone; 
hind tibia with a partial row of erect or suberect short hairs 
anteroventrally, the longest subequal to the tibial diameter. 

Male terminalia as figured (figs. 13, 16, 24), the posterior lobe sub- 

truneate, genital forceps curved toward the midline and tapering to the 

apex, epiphallus straight on the apical portion, and anterior clasper. as 

figured and described in key; fourth sternite concave on posterior mar- 

gin in ventral aspect; fifth sternite narrow, padlike, regular in form 

(ef. fig. 28), the ends not curved or enlarged; sixth sternite ordinary, 

without tenacular processes. 

Type.—Male, U.S.N.M. No, 58944. 

Holotype male, Pingree Park, west of Ft. Collins, Colorado, 
August 13, 1934 (C. W. Sabrosky), deposited in the U. S. 
National Museum. Paratypes: COLORADO: 3 ¢ ¢, type lo- 
eality, August 12, 13, and 14, 1934 (Sabrosky) [Sabrosky 
Colln.] ; 14, Columbine Lake, June 2 (H. G. Dyar). CALI- 
FORNIA: 126, Smith River, July 17, 1930 (J. M. Aldrich). 

WASHINGTON: 1¢, Clarkston,- June 2, 1930: (Aldrich) 

[U.S.N.M.]. 

13. Leptocera melanderi, new species 

Color and chaetotaxy as described for L. forceps except as 
follows: Interfrontal bristles 4, decreasing in size from front 
to rear. 

Male terminalia: Tergite 9 and posterior lobe approximately as 

figured for suberecta (fig. 13); genital forceps curved toward the mid- 

line, tapering to the apex; epiphallus long, slightly curved for its distal 

third; anterior clasper as figured (figs. 19, 23), resembling swberecta 

in having a subquadrate median portion with a slender fingerlike lateral 

process; fourth sternite concave on the posterior margin in ventral 

aspect, the fifth considerably thickened on each lateral third, producing 

a bilobed appearance; sixth sternite ordinary, without tenacular pro- 

cesses. 



PROC. ENT. SOC. WASH., VOL. 51, NO. 1, FEBRUARY, 1949 Dall 

Type.—Male, U.S.N.M. No. 58945. 
Holotype male, Friday Harbor, Washington, July 6, 1905, 

in the U. S. National Museum. 
The species is named in honor of Dr. A. L. Melander, who 

has collected and named many acalypterate Diptera, and 
whose collection formed the basis for Spuler’s work on Lepto- 
cera and the other genera of this family. 

14. Leptocera latiforceps, new species 

Color and chaetotaxy as described for L. forceps. 

Male tetminalia: Ninth tergite and posterior lobe, in side view, as 

figured for suberecta (ef. fig. 13); genital forceps like a curved paddle, 

broad to the apex (fig. 20); epiphallus straight for its apical portion; 

anterior clasper as figured (figs. 17, 21) and described in the key, in 

side view appearing as a two-lobed, clawlike structure; fourth sternite 

slightly bilobed, and the fifth with ends recurved ane 29); sixth 

sternite ordinary, without tenacular processes. 

Type.—Male, U.S.N.M. No. 58946. 
Holotype male, Terrace, British Columbia, April 1-7, 1933 

(Mrs. M. E. Hippisley). Deposited in the U. S. National 
Museum. 

Paratypes: 14, same data as type [Sabrosky Colln.]; 142, 
Stanford University, California, February 6, 1906 (J. M. Al- 
drich) [U.S.N.M.]. 

15, Leptocera omega, new species 

Color and chaetotaxy as described for L. forceps. 
Male terminalia: Ninth tergite and posterior lobe in side view similar 

to barbata (cf. fig. 3), the lobe rounded and quite convex, and densely 

beset with long black hairs; genital forceps. broad basally but narrow 

and tapering apically (fig. 25); epiphallus curved apically. (fig. 22 

anterior clasper as figured (figs. 18, 22) and described in the key, ap- 

pearing in side view as a bilobed claw, as in latiforceps; fourth and 

fifth sternites as described for latiforceps (cf. fig. 29); sixth sternite 

ordinary, without tenacular processes. 

Type.—Male, U.S.N.M. No. 58947. 
Holotype male, Pingree Park, west of Ft. Collins, Colorado, 

August 14, 1984 (C. W. Sabrosky), deposited in the U. 8. Na- 
tional Museum. 

Paratypes: 26.6, same locality, August 12 and 14, 1934 
(Sabrosky) [Sabrosky Colln. ]. 
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PLATE 1. MALE CHARACTERS IN LEPTOCERA 

Figs. 1, 4, 8, Posterior view of terminalia of richardsi (1), forceps 

(4), michigana (8); figs. 2, 3, 5, 9, 10, lateral view of terminalia of 

richardsi (2), barbata (3), forceps (5), michigana (9), and trochan- 

terata (10); fig. 6, lutosa (Europe), ventral view of right hind tro- 

chanter; fig. 7, michigana, left hind tibia, outer or anterior aspect. 
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PLATE 2. MALE CHARACTERS IN LEPTOCERA 

Figs. 11-13, lateral aspect of terminalia of atra (11), eryptica (12), 
and suberecta (13); figs. 14-19, posteroventral aspect of anterior 
claspers of michigana (14), barbata (15), suberecta (16), latiforceps 
(17), omega (18), and melanderi (19); figs. 21-23, left lateral aspect 
of anterior and posterior claspers of latiforceps (21), omega (22), and 
melanderi (23), (epiphallus also shown on figs. 21 and 22); figs. 20, 24, 
25, genital forceps of latiforceps (20), suberecta (24), and omega (25) ; 
figs. 26-29, ventral to posteroventral aspect of sternites IV and V of 
hoe (26), tenaculata (27), michigana (28), and latiforceps 
29). 

[23] 
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PLATE 3. FEMALE CHARACTERS IN LEPTOCERA 

Figs. 30-31, 33-37, dorsal aspect of end of abdomen in trochanterata 
(30), wrodela (31), tenaculata (33), forceps (34), richardsi (35), michi- 
gana (36), barbata (37); figs. 32, 38, lateral aspect of end of abdomen 
in richardsi (32) and michigana (38); fig. 39, posterior aspect of end 
of abdomen (distended) of tenaculata; fig. 40, ventral view of sternite 
6 of michigana. 

[24] 
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HIRSTIELLA PELAEZI, A NEW LIZARD PARASITE FROM 

MEXICO 

(ACARINA, PTERYGOSOMIDAE) 

By FREDERICK CUNLIFFE,! Dryden Biological Laboratory, Dryden, Maine 

This mite was sent from Mexico City by Anita Hoffmann 
for determination because of its possible role in the transmis- 
sion of a disease of lizards. Work on this disease, which has 
been done by Dr. D. Pelaez, is being published in another 
journal. 

Hirstiella pelaezi, new species 

Female.—Palpus (figs. 1, 2) 5-segmented, rather short, extending to 

anterior of femur of leg I with a low flat thumb on the terminal seg- 

ment from which arise seven setae; three of these setae are serrate and 

pointed; two are smooth and pointed, and two are smooth and rodlike. 

Chelicerae (fig. 2) with a minute distal movable chela, typical for the 

genus. On tarsus J there is a smooth rodlike sense organ. Legs arranged 

on body as in typical free-living form. Dorsal shield (fig. 3) triangular 

in shape and differentiated from the rest of the body by having fine 

'. striae; there is a notch on the anterior central portion with a seta on 

each side. Thirteen pairs of pilose setae on the dorsum with an eyeplate 

and lenslike eye on the shoulder area and a seta on each lateral border. 

On the venter (fig. 4) coaxae I and II are fused, with two pair of setae. 

Coxae III and IV are fused, with three setae. The ventral genital orifice 

is located anteriorly to the ventral terminal anal opening. There are six 

pair of-setae on the venter of the hysterosoma. 

Length of body including rostrum 1004z. 

Width 654z. 

Nymph. The nymph is in general similar to the female except in lack- 

ing a genital orifice. 

Male. Not known. 

Type host. Sceloporus ferrari-perezi (lizard). 
Type locality. Mexico D. F. 
Types: A female holotype U. S. National Museum No. 1850; 

a paratype; and one nymph; all in the U. S. National, Mu- 

seum. 

Remarks: This mite, although closely related to Hirstiella 
trombidiformes Berlese, 1920, of which three nymphs have 
been examined, differs in size of body, type of chelicerae, and 

size of rostrum. The nymphal material of Hirstiella trombidi- 
formes Berlese 1920 was compared with Berlese’s material in 
the British Museum by C. D. Radford. 

1Entire costs paid by author to obtain immediate publication. 
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PLATE 4. HIRSTIELLA PELAWZI FEMALE 

Fig. 1, apical segments of palpus; fig. 2, dorsum of rostrum; fig. 3, 

dorsal view, legs omitted; fig. 4, ventral view. 

[26] . 
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RECOVERY OF THE MOSQUITO, CULISETA INORNATA 

(WILLISTON) FROM DRY MATERIAL 

(DieTeRA, CULICIDAE) 

By Orin P. WILKINS and OsmMonp P. BRELAND, 
The University of Texas, Austin 

For the past two years the writers have been studying the 
general biology of the mosquitoes that regularly breed in tree 
holes containing water. During the course of this investiga- 
tion,, many samples of material from dry cavities have been 
collected and exposed to water in an effort to determine how 
these mosquitoes pass periods of drought when no free water 
occurs in many tree holes. Approximately fifty such samples 
from several localities have been so treated. 

Nearly 50% of these collected samples have yielded mos- 
quitoes. With a single exception, the only species that have 
been recovered so far are Aedes allent Turner! and A. triseri- 
atus (Say). The single exception is one sample from which a 
large number of larvae of Culiseta tnornata (Williston) were 
obtained (the name Culiseta has recently replaced Theobaldia 
for this genus of mosquitoes). The material from which these 
mosquitoes were recovered was taken five miles southwest of 
Austin, Texas from a small hollow in a sycamore tree in a dry 
stream bed. The hollow was on the downstream side of the 
tree, and was approximately three feet above the ground. A 
mass of debris on the upstream side of the tree was above the 
cavity, indicating that during high water the hollow would 
be below the water surface. However, a graduate student in- 
terested in the ecology of the stream who had kept a careful 
record of the rise and fall of the water, stated that there had 
not been any high water in the stream for more than two 
months prior to this collection on December 5th. 

Approximately a pint of material was taken from the 
cavity, spread thin in a large enamel pan and allowed to dry 
for twenty-four hours. It consisted principally of fine gravel 
and sand with a bottom layer of loamy substance, the latter 
possibly derived from the rotting lining of the cavity. No 
perceptible moisture was noted, although traces of moisture 
may have been present since a few grains of the material 
would sometimes stick together when compressed between the 
fingers. After the debris had dried in the laboratory, how- 
ever, even these indications of moisture had disappeared. 

More than fifty first instar larvae appeared within forty- 
eight hours after the debris was flooded with water in a cov- 
ered gallon jar. A large number attained fourth instar, but 

1Considered by some to be a synonym of Aedes zoosophus D.&K. 
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late larval and pupal mortality was high so that only a few 
adults emerged. 

It is well known that the eges of many species of Aedes 
mosquitoes are quite resistant to drying, and it is not surpris- 
ing that Aedes allent and A. triserratus should have been re- 
covered from dry material. Dunn (1926), in a similar study 
of dry debris taken from tree holes in Africa, bred eight spe- 
cies of Aedes, but did not find representatives of any other 

genera. 

Culiseta inornata has been reported from tree hole water 
(Jenkins and Carpenter 1946), and the writers have occasion- 
ally collected the species from these situations. However, so 
far as could be determined, this is the first time that this spe- 
cies has been recovered from dry material. In fact the writers 
have not noted a report of such an occurrence in any group 
of mosquitoes that usually deposit their eggs in rafts on the 
water surface as does C. inornata. The sand and gravel found 
in the tree hole had probably been deposited there by high 
water of the stream, and it is possible that the eggs from 
which the larvae emerged had been caught in the tree hole 
during a period of flood. However, it seems more likely that 
the eggs were deposited directly in the tree hole when water, 
or at least some moisture, was present. 

Culiseta inornata is generally distributed over the United 
States and extends into southern Canada. In the northern 
parts of its range it breeds primarily in the spring and sum- 
mer (Matheson 1946), but in many regions of the southern 
area it is found only in the fall and winter months. Adult 
females have been reported to hibernate in winter (Mathe- 
son 1946), but how the species passes the summer in the south 
is unknown (King, Bradley and McNeel 1944). These obser- 
vations, indicating that the eggs are quite resistant to dry- 
ing, suggest that at least part of the population passes the 
summer in the ege stage. 
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A NEW NORTH AMERICAN SPECIES OF PULVINARIA! 

(HomoprERA, CoccipAE) 

By H. S. McConnegn, University of Maryland, College Park 

This seale is described at this time to provide a name for a 
new species that now appears to be native to North America 
and may become an economic pest of azaleas and Rhododen- 

dron. 
Pulvinaria ericicola, new species 

Adult female unmounted and before formation of the ovisac, elongate 

oval, about one and one-half times as long as wide, derm reddish brown 

covered with closely spaced platelets of glassy wax. Fully mature fe- 

males more rounded, widest in abdominal area, rather flat, wax plates 

more widely spaced, becoming yellowish in color. The completed ovisae 

two to four times as long as the scale, and usually elevating the posterior 

part of the abdomen. At full maturity 2-2.5 mm. wide and 2.5-3 mm. 

long. 

Adult female mounted (fig. A—all morphological details not drawn 

to same scale as outline), similar in shape and size to unmounted indi- 

viduals. The derm not heavily sclerotized at full maturity but clear 

oval areas become more or less evident. 

Marginal setae (fig. C) large, stout and straight, gradually tapered 

to an acute point, non-fimbriate, 100 to 125 in number, those near anal 

lobes 30 to 50 microns long, and those on other areas of the body 18 to 

25 microns in length. Ventral submarginal setae about half the number 

of marginal setae, short and slender, 8 to 12 microns in length. Three 

stigmatic setae (fig. C), the middle one large, gently tapered to a well 

rounded point, apex curved, two to four times as long as the other two 

which are similar to the marginal setae in shape and size, frequently 

somewhat less acutely pointed. Body setae few in number, scattered 

over both surfaces, most of them small; some on dorsal surface short 

and stout, peglike; three long ventral pairs, 60-75 microns in length, 

the posterior pair frequently obscured by the anal plates in slide mounts; 

and a group of 2 to 4 mesal to each antenna, varying in length from 

10 to 35 microns. 

Anal plates quadrate (fig. H), slightly longer than wide, caudolateral 

and cephalolateral sides approximately equal in length, with the lateral 

angle well rounded; apices of each plate rather pointed with two api- 

cal setae, two on posterior mesal margin, and two or three subapical 

setae; two fringe setae on each side, the outer one large and prominent, 

two to three times as long as the inner one; without hypopygial setae; 

ventral ridge only faintly indicated. Anal ring (fig. I) normally with 

three large setae on each half, 95 to 120 microns in length, occasionally 

one or two, much smaller and shorter setae present. 

IScientific Article No. 1205. Contribution No. 2122 of the Maryland 

Agricultural Experiment Station (Entomology Department). 
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Legs (fig. M) small and rather slender without a tibio-tarsal articula- 

tion; tarsus usually as long as or longer than tibia; claws small, strongly 

curved; tarsal digitules long and slender, knobbed at the distal end; 

claw digitules about two times as long as claw, slender, with the distal 

ends spatulate. Antennae (fig. S) 8-segmented, not unusual in appear- 

ance; third segment longest, fourth and eight segments somewhat 

shorter, and much narrower; first, second, fifth, sixth and seventh seg- 

ments still shorter and all these subequal in length; eighth segment with 

several long setae; setae on other segments vary from long to short. 

Stigmatic depressions only weakly, if at all indicated, stigmatic quin- 

quelocular dise pores (fig. P) 20-30 in number arranged in an irregular 

band 1 to 2 pores wide between stigmatic setae and spiracles. Multi- 

locular disc pores (fig. J) present in considerable numbers in the geni- 

tal area, and a few in transverse segmental rows on the posterior part 

of the abdomen. Dorsal pores (fig. E) very large and prominent, ap- 

proximately 50 in number, about 12 microns in diameter, flat, disc-like 

with depressed margins, present from the anal plates to the area above 

the tentorial structure, frequently arranged in two definite groups one 

on each side of the midline, occasionally rather widely scattered. 

Tubular ducts of two types, one very small, and one much larger, 

hereafter referred to for convenience as microtubular ducts and macro 

tubular ducts; the microtubular ducts of two kinds, one evenly dis- 

tributed on dorsal surface (fig. D) with a very short, heavily sclerotized 

disc-like tube, one and one-half microns in diameter, and a very delicate 

filament 6 to 10 microns long, usually one in each clear area when these 

areas are evident; the other kind (fig. Q) of microtubular ducts uni- 

formly distributed on ventral surface considerably larger with a longer 

tube and a short inner prolongation of indefinite structure; macrotubular 

ducts of two kinds, both principally on the ventral surface, both with 

rather long ducts, and thick walled cups, one kind with a large filament 

(fig. O), and a bulbous enlargement at the distal end, and the other 

PLATE 5. PULVINARIA ERICICOLA 

A, adult female-general outline 40; B, larva—antenna 175; C,~ 

adult female—stigmatic and nearby marginal setae 175; D, adult 

female—dorsal microtubular duct 670; E, adult female—dorsal pore 

330; F, adult female—dorsal submarginal tubercle 525; G, adult 

female—dorsal submarginal sclerotized pore 330; H, adult female— 

anal plates, left dorsal, right ventral view 140; I, adult female—anal 

mn left halk) <7; J, adult female—multilocular dise pore 330; 

K, second stage male—submarginal tubular duct 330; L, larva—anal 

plates, left dorsal, right ventral view 380; M, adult female—hind leg 

<140; N, adult female—macrotubular duct 330; O, adult female— 

macrotubular duct 330; P, adult female—quinquelocular dise pore 

<330; Q, adult female—ventral microtubular duct 670; R, second 

stage male—antenna 155; S, adult female—antenna 140. 
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with a tiny filament (fig. N) and a slight enlargement at the distal end, 

12 to 15 times as numerous as the former, a few of these also scattered 

over the dorsal surface; the two kinds of duets intermingled to form a 

wide ventral band of closely spaced ducts on each half of the body 

extending from the anal lobes to the area between the two pairs of 

spiracles, and only a few scattered on the median areas; a narrow ven- 

tral submarginal area entirely devoid of tubular duets. 

Dorsal submarginal tubercles (fig. F) always present, 8 to 17 in num- 

ber, large and prominent, the central tubular portion with a filamentous 

inner prolongation. Arranged in a row between the dorsal submarginal 

tubercles and the marginal setae, are usually 6 to 10 heavily sclerotized 

pores (fig. G) with a surface opening of variable shape, apparently 

without secretory functions, occurring principally on the anal lobes and 

near anterior margin, and occasionally on the lateral areas, sometimes 

absent, or unrecognizable. 
& 

Second stage male. Only mounted specimens available for study, 1.8 

to 2.2 mm. long and 1 to 1.2 mm. wide; marginal setae similar in shape 

to those of the adult female but slightly smaller and fewer in number, 

several specimens average about 85; ventral submarginal row of 

setae, short and slender about half the number of marginal setae; 

spiracular setae similar to those of adult female; three pairs of long 

setae on the posterior midventral area of the abdomen, one long and 

one short seta mesal to the base of each antenna, a few tiny setae scat- 

tered over both surfaces; antennae (fig. R) seven segmented; anal 

ring with six setae. 

Microtubular ducts similar to those of adults (figs. D and Q); ventral 

submarginal macrotubular duets (fig. K), about 40 in number, present 

on the head, thorax, and anterior part of the abdomen, differing from 

other macrotubular ducts in that the tube is nearly two times as long 

as the filament, cup more prominent, with the inner half of the tube more 

heavily sclerotized, as evidenced by the staining reaction, the outer 

half thin and membranous, internal filament small and delicate with a 

prominent bulbous ending; a few macroducts (figs. O and N) similar 

to those of adult females on the ventral surface. 

Intermediate stage female. Only two mounted specimens available 

for study, average 1.3 mm. long and 0.85 mm. wide; similar to female, 

differing principally in the following particulars; smaller, without mul- 

tilocular dise pores, without dorsal pores, only a few macrotubular duets 

(figs. O and N) on the ventral surface; legs smaller, antennae shorter 

and more tapered, with 6-8 submarginal tubercles, similar to those of 

the adult female. 

Larva. Body elongate oval; antennae (fig. B) 6-segmented, stout; 

legs short and stout, both tarsal and claw digitules long, slender, thread- 

like, claws long and slender; body margin with rather long, delicate, 

acutely pointed setae; spiracular setae three in number, the middle one 

long and stout, the other two stouter than marginal setae; one to three 
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small quinquilocular pores between spiracles and marginal spiraculai 

spines; anal plates (fig. L.) somewhat triangular, with three apical setae, 

one about half-as long as the body and the other two very small, one 

subapical seta, and one rather large fringe seta; anal ring with six setae. 

Type locality.—College Park, Maryland. 
Type host—Rhododendron nudiflorum. 
Holotype.—yYoune adult female collected at College Park, 

Maryland Apr. 24, 1930 and deposited in the National Coccid 
Collection. 

Paratypes as follows: collected by T. Pergande, Washing: 
ton, D. C. on Rhododendron nudiflorum Sept. 6, 1896; by H. 
S. MeConnell at College Park, Maryland on Rhododendron 
nudiflorum, Apr. 24, 1930 and June 21, 1938; by S. W. Brom- 
ley, Poughkeepsie, New York on Rhododendron molles, June 
21, 1947; by Hamilton and Smith, Poughkeepsie, New York 

on Rhododendron molles Oct. 13, 1947, and on Rhododendron 

sp. Oet. 14, 1947; and by D. W. Hamilton, Poughkeepsie, N. 
Y. on Rhododendron molles and R. Kaempfert Apr. 26, 1948. 

In addition to the above collections the following material 
has been studied, one slide in the U. S. Nat. Collection labeled, 
‘‘Blueberry,’’ Oldmar, Fla., P. Thomas, Feb. 5, 1921, and a 
lot collected on azalea (Rhododendron) in Baltimore, Md., 
May 25, 1948. 

The large straight, evenly tapered, acutely pointed mar- 
ginal setae of this species will separate it from any other 
known to the author, especially P. innumerabilis (Rathvon) 

which has marginal setae about the same size at the base, but 

they are thick, spikelike, only slightly tapered, and with blunt 
more or less rounded apex. Two other species, P. bigeloviae 

Ckll. and P. ericae (Low), have evenly tapered, acutely 
pointed marginal setae but they are much smaller, and in the 
ease of P. bigeloviae are arranged in a more or less double or 
irregular row. 

Several years ago some histological preparations were made 
of adult females of this scale in an effort to clarify the nature 
of the various dermal structures. These studies were not com- 
pleted, but some information was secured which has been in- 

corporated in several of the above illustrations. 
The illustration of the submarginal tubercle (fig. F') was 

prepared in part from histological sections; however, some 
details are still not clear. For instance, it has not been possi- 
ble to demonstrate the relationship of the central cylinder 
with the filamentous prolongation, to the heavily sclerotized 
part of the structure. The dotted line was inserted to indicate 
the most probable connection between the two but this has not 
been satisfactorily demonstrated. The histological sections of 
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these tubercles show a large glandular cell attached to the 
base of the central cylinder with the filamentous prolongation 
imbedded in the cell. If there were other specialized hypoder- 
mal cells associated with the tubercles they had atrophied be- 
fore the preparations were made. The dorsal pore (fig. E) 
illustration was also prepared in part from histological see- 
tions, and there is no evidence of specialized hypodermal cells 
associated with it. It is possible here again that specialized 
cells could have been present at one time, and had atrophied. 
The glandular cells associated with the two kinds of macro- 
tubular ducts (figs. O and N) serve to emphasize the morpho- 
logical differences between these two structures. 

The structures referred to above as ‘‘selerotized submar- 
ginal pores,’’ apparently have not been noted in other species 
of lecanine seales, unless they are the same as the ‘‘ degenerate 
or aborted submareinal ducts’’ of Lecanium coryli (li) (L. 

corn’ Bouché of American authors) which occur in that spe- 
cies sometimes according to Sule: Ceskoslovenske druhy rodu 
puklice—en. Lecanium Coecidae Homoptera (Die tschecho- 
slowakischen Lecanium—arten) ; Acta Societatis Scientiarum 

Naturalium Movarieae, Fig. 5, Page 24, 1932. In the ease of 
Pulvinaria ericicola, it hardly seems probable that these 
‘‘nores’’ can be degenerate or aborted submareinal tubercles 

since when present they occur in a different submareinal 
plane to that normally occupied by the submareginal tubercles. 

This species has been under observation for several vears at 
College Park, Maryland, on Rhododendron nudiflorum, and 
R. viscosum growing in their native habitats in a laree wooded 
area. Almost invariably they are found near the base of the 
plants below. the ground cover of leaves and leaf mould. Notes 
on file in the Bureau of Entomology and Plant Quarantine 
accompanying the Pergande collections of 1896 indicate the 
infestation was on the roots of the plants. The infestations on 
Rhododendron molles and R. Kaempferi at Poughkeepsie, N. 
Y. and that on Rhododendron sp. from Baltimore. Md. oecur 
on the upper portion of the plants. 

The seales overwinter as fertile, but not fully erown adult 
females. Ovisac formation and egg deposition begins ini June 
at College Park, Md. When the eges hatch, they settle alone 
the stems of R. nudiflorum, both below and above the ground 
cover. However, in this area practically all those above the 
eround cover succumb to parasites. To date, only one genera- 
tion has been observed. 
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SOME ADDITIONAL HOST PLANTS OF THREE SPECIES OF 

LEAFHOPPERS OF THE GENUS EMPOASCA 

(HomoprerA, CICADELLIDAE) 

By F. W. Poos anp Nancy H. WHEELER,! 

Bureau of Entomology and Plant Quarantine, U. S. Department of 

Agriculture 

Additional host plants of three species of Hmpoasca have 

been determined since a report on this subject was made by 
the Bureau of Entomology and Plant Quarantine in 1942.° 

Most of the records reported in this paper were obtained dur- 
ing 1942 at the nursery maintained by the Soil Conservation 
Service at the United States Agricultural Research Center, 
Beltsville, Maryland. A wide variety of plants used for 
eround cover and other purposes were being grown in this 
nursery at that time. The season of 1942 was unusual at 

Beltsville, in that continuous ample rainfall during July and 
August produced a succulence in these plants during August 

and September not often duplicated. As a result the potato 
leafhopper, Empoasca fabae (Harr.), became unusually 

abundant on many species of plants which normally are not 
succulent enough to be selected as host plants by this species. 

Methods used in making all the records reported in this 
paper have been described previously.2, Nymphs were col- 
lected on the plants in the field and reared on the same host 
material to the adult stage for specifie identification. Since 
many species belonging to the genus Empoasca cannot be defi- 
nitely differentiated by external morphological characters 
they were identified by structures within the abdomen of the 
male. Only females were reared from some collections taken 
on uncommon hosts, thus precluding specific identification of 
the insect. Methods and apparatus used in identifying large 

1Entered military service March 1943; now Lt. Commander H(W) 

USNR, U. S. Naval Medical School, Bethesda, Md. 

Acknowledgment is made to J. W. Serivener for assistance in collect- 

ing and rearing; also to Roland McKee, of the Bureau of Plant Industry, 

Soils, and Agricultural Engineering, for identifying many of the plants, 

and to F. J. Crider, of the Soil Conservation Service, for making the 

nursery available for these studies. 

2Poos, F. W., and Wheeler, Nancy H. Studies on host plants of the 

leafhoppers of the genus Empoasca. U.S. Dept. Agr. Tech. Bul. 850, 51 

pp., illus. 1943. 
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numbers of empoascan leafhoppers have been described pre- 
viously.? 

Extreme care was exercised to collect nymphs only from 
plants sufficiently isolated from other species of possible hosts 
to make certain that the nymphs occurring there had hatched 
from eggs deposited in the plants on which the nymphs were 
found, and had not migrated from other plants. The potato 
leafhopper had been recorded previously from 108 species of 
host plants. The following list contains 93 additional species 
and 4 varieties from which this insect has been reared by the 
methods referred to above. The large number and wide variety 
of economic host plants of this insect reemphasizes its eco- 
nomic importance. 

List oF New Host PLANTS oF THREE SPECIES OF EMPOASCAN LEAF- 

HOPPERS 

Empoasca batatae Poos 

Ipomoea acuminata Roem. and Schult. 

Empoasca fabae (Harr.) 

Amorpha herbacea Walt. 

Astragalus canadensis L. 

Astragalus cicer IL. 

Astragalus uliginosus lL. 

Betula nigra UL. 

Caragana arborescens Lam. 

Carthamus tinctorius IL. 

Cassia fasciculata Michx. 

Cassia fasciculata var. robusta (Pollard) Macb. 

Cassia nictitans lL. 

Clitoria laurifolia Poir. 

Colutea arborescens L. 

Coronilla cretica I. 

Croton capitatus Michx. 

Dalea alopecuroides Willd. 

Dalea frutescens A. Gray 

Dalea lumholtzvi Robins. and Fern. 

Dalea ordiae A. Gray 

Desmodium batocaulon A. Gray 

Desmodium strictum DC. 

Desmodium paniculatum (.) DC. 

Fallugia paradoxa (Don) Endl. 

Galactia texana A. Gray 

3Poos, F. W., Wheeler, Nancy H., and Serivener, J. W. Methods and 

apparatus used in identifying large numbers of leafhoppers of the genus 

Empoasca. U.S. Bur. Ent. and Plant Quar. ET-72, 3 pp., illus. 1936. 

| Processed. | 
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Galactia volubilis (.) Britton 

Galactia w rightti A. Gray 

Galega officinalis L. 

Gleditsia t riacanthos L. 

Glycyrrhiza uralensis Fisch. 

Hibiscus roseus Thore 

Humulus 1 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

Indigofera 

upulus L. 

arrecta Benth. 

kirilowt Maxim. 

lindheimeriana Scheele 

linifolia Retz. 

macrostachys Vent. 

pseudotinctoria Mats. 

reticulata Franch. 

sphaerocarpa A. Gray 

suffruticosa Mill. 

fairchildu E. G. Baker 

Lathyrus latifolius Li. 

Lathyrus o rnatus Nutt. 

Lathyrus syvlester L. 

Lathyrus venosus Muhl. 

Lebeckia sericea Thunb. 

Lespedeza 

Lespedeza 

_Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

Lespedeza 

angustifolia Ell. 

bicolor Turez. 

capitata Michx. 

cyrtobotrya Miq. 

daurica v. shimadae (Masam.) Masam. and Hosak. 

frutescens (.) Hornem. 

hirta (.) Hornem. 

japonica L. H. Bailey 

juncea (lL. f.) Pers. 

latissima Nakai 

maximowiczi C. K. Schneider 

procumbens Michx. 

seiboldi Miq. 

stuvet Nutt. 

thunbergti (DC.) Nakai 

virginica (lu.) Britt. 

Lotus corniculatus L. 

Lotus grandiflorus (Benth.) Greene 

Lotus hum istratus Greene 

Lotus purshianus (Benth.) Clements and Clements 

Lotus salsuginosus Greene 

Lotus scoparius (Nutt.) Ottley 

Medicago denticulata Willd. 

Medicago hemicycla Grossheim 
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Medicago hispida Gaertn. 

Medicago lupulina L. 

Medicago scutellata (l.) All. 

Nissolia schottii A. Gray 

Onobrychis sativa Lam. 

Petalostemun prostratum Woot. and Standl. 

Phaseolus aconitifolius Jacq. 

Phaseolus acutifolius v. latifolius Freeman 

Phaseolus metcalfii Woot. and Standl. 

Piptanthus nepalensis (Hook.) Sweet 

Rhus chinensis Mill. 

Rhynchosia difformis (Ell.) DC. 

kKhynchosia rariflora Standl. 

Rhynchosia texana Torr. and Gray 

Salix exigua Nutt. ° 

Salix hookeriana Barratt 

Sangwisorba minor Scop. 

Satureja hortensis lL. 

Sesbania exaltata (Raf.) Cory 

Sesbania vesicaria Ell. 

Strophostyles helvola (1..) Britt. 

Tephrosia spicata (Walt.) Torr. and Gray 

Tephrosia tenella A. Gray 

Trigonella corniculata L. 

Trigonella foenum-grecum IL. 

Vicia amoena v. oblongifolia Regel 

Vicia variabilis Freyn and Sint. 

Vigna capensis Walp. 

Empoasca radiata Gillette 

Agastache foeniculum (Pursh) Kuntze 

Hedeoma pulegioides (l.) Pers. 

Humulus lupulus IL. 

Pycnanthemum incanum (l.) Michx. 

Pycnanthemum muticum (Michx.) Pers. 

A NEW SPECIES OF PROBOLOMYRMEX FROM BARRO 

COLORADO ISLAND, CANAL ZONE 

(HYMENOPTERA, FORMICIDAE) 

By Marion R. Smiru, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

This article, in addition to describing a new species, Probo- 
lomyrmex angusticeps, gives a general summary of our knowl- 
edge concerning the taxonomy, distribution, and biology of 
the ants of this interesting genus. A good habitus picture of 
the genus is given by the excellent figures of P. dammermani 
published by Wheeler (Psyche 35:8, 1928). 
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Probably no genus of ponerine ants is more easily recog- 
nized than Probolomyrmex. It is distinguished by a number 
of excellent characters. The most peculiar and outstanding 
is the fusion of the cheeks, clypeus, and frontal carinae into a 
plate, which projects over the mandibles and bears the anten- 
nae near its apex: The fusion of the frontal carinae into a 
single vertical plate is another distinguishing character that 
immediately attracts attention. In addition, the ants may be 
recognized by their small size, extremely slender body, eyeless 
head, sutureless thorax, and absence of erect hairs on the 

body. 
These ants are considered to be archaic, tropicopolitan, 

relict species of a group which at one time may have been cos- 
mopolitan. What is known of their biology, together with the 
eyeless condition of the worker, indicates that the ants must 
be subterranean in habit. No one has succeeded in collecting 
more than 7 individuals from a colony, and the male has not 

yet been described. 
The genus Probolomyrmex was described by Mayr in 1901 

(Ann, k.k. Naturhist. Hofmus. Wien 16 :2-3), on the basis of 
the worker caste of a single species, filiformis, from Port 
Elizabeth in Cape Colony, Africa. In 1914 Santschi (Portici, 
Lab. Zool. Gen. e Agr. Bol. 8:312) recorded the species a sec- 
ond time from 7 workers collected at Kakoulima in French 
Guinea, Africa. Mann was the first to find a Probolomyrmex 
in the New World. With some misgiving as to generic place- 
ment, he described boliviensis in 1923 (Psyche 30:16-18) from 
a wingless female collected beneath a stone and near a small 
colony of Ponera at Rurrenabaque, Boliva. In 1928 Wheeler 
(Psyche 35:7-9) described a third species, dammermani, from 
4 workers collected at Buitenzorg, Java. A fourth species, 
petiolatus, was described by Weber in 1940 (Psyche 47 :76-78) 
from a single worker collected from leaves and humus on the 
forest floor on Barro Colorado Island, Canal Zone. The spe- 
cies here described is therefore the fifth form to be recorded 
in this unusual genus of ants. 

Probolomyrmex angusticeps, new species 

Worker —Length 3.5 mm. 

Head unusually slender, approximately one and three-fourths times as 

long as broad; sides noticeably constricted in the posterior three-eighths ; 

posterior border broadly but weakly emarginate; posterior corners dis- 

tinctly but not strongly angulate. Antenna 12-segmented; scape (not 

including pedicel) failing by approximately one-sixth its length to 

reach the posterior border of the head; funiculus clavate but not strongly 

so, second segment unusually small, transverse, the eighth, ninth and 

tenth segments broadly transverse, the apical segment approximately 
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as long as the combined lengths of the 3 preceding segments. Mandi- 

bles hidden from above by the projecting plate composed of the fused 
cheeks, chypeus and frontal carinae. Frontal carinae united into a 
single, vertical plate. Eyes lacking. Thorax, in profile, about two and 
three-fourths times as long as broad, highest at the promesonotal june- 

tion, sloping posteriorly from this point; epinotum with a pair of dis- 

tinet, but small, tuberculate teeth. Thorax, from above, without sutures, 

widest at the pronotum, strongly compressed throughout the remainder 

of the thorax, especially dorsally. Legs moderately long and slender; 

each tibia with a single, pectinate spur. Petiolar node, in profile, high- 

est at the posterodorsal border, the anterior face convex, posterior face 

concave, terminating posteriorly in a broad but short peduncle. Petiole 

concave beneath, with a small, but distinct, anteroventral tooth. Peti- 

olar node compressed, approximately one and eight-tenths times as long 

as broad, widest in its posterior third; postero-dorsal border weakly 

emarginate, forming on each side a distinct, but small, blunt tubercle. 

Gaster extended, slender; first segment compressed, widest posteriorly, 

and approximately one and one-half times as long as broad; second 

gastric segment narrowest apically, almost twice as long as broad, ap- 

proximately one and one-third times as long as the first gastric segment. 

Body opaque; finely and densely reticulate, also with rather coarse, 

foveolate punctures of various sizes. 

Devoid of hair, but covered with extremely fine, closely appressed, 

grayish pubescence. 

Body ferrugineous, appendages lighter. 

Type locality—Barro Colorado Island, Canal Zone. 
Described from the holotype and a paratype worker, both 

collected by James Zetek, Dec. 1946-Feb. 1947. Both speci- 
mens recorded under U. 8. N. M. No. 58833, have been placed 
in the collections of the United States National Museum. The 
paratype, although smaller than the holotype (3.3 mm.), does 
not differ appreciably from the latter, 

Dr. Neal Weber who has kindly compared the paratype 
with that of the holotype of his petiolatus, also from Barro 
Colorado Island, made the following comments: ‘‘Distinetly 
larger and darker. The head is proportionally more elongate 
with the scapes longer and more slender. Epinotal teeth much 
less obtuse and more prominent. Petiolar node rising much 
more gradually, and longer, less sharply pedunculate pos- 
teriorly. First and second gastric segments more elongate. 
Seulpturing similar but somewhat coarser. Petiolatus is more 
concolorous, your species has appendages paler than the 
body.’’ 

Since the only other New World species. boliviensis Mann, 
is known only from the female sex, it is impossible to com- 
pare the new species with that form. 
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BOOK REVIEWS 

A TEXTBOOK OF ENTOMOLOGY, by Herbert H. Ross, Systematic 

Entomologist, Illinois Natural History Survey and Professor of En- 

tomology, University of Illinois. 1948. 8vo, Cloth, ix + 532 pp., 434 

figs., (John Wiley & Sons, N. Y., $6.00). 

The appearance of still another textbook on entomology will per- 

haps be viewed with amazement by entomologists who know that a 

number of such texts are already available by Essig, Matheson, and 

others, as well as the classics by Comstock and Imms. However, Dr. 

Ross’ book fills in an admirable fashion a definite need for a text 

covering the diverse fundamental aspects of entomology which can be 

used by biology students taking only an elementary course in en- 

tomology. The other texts mentioned above concentrate on only sev- 

eral of the aspects, mainly morphology and taxonomy, though in a 

more detailed way than is possible with as broad a treatment as Ross’. 

Separate chapters are devoted to the history of entomology in North 

America, morphology, physiology, development, classification (two hun- 

dred pages devoted to the various orders with keys to families of im- 

portance), control, geological history of insects, and ecology. The inclu- 

sion of the latter two chapters is noteworthy for other textbooks do not: 

have such separate sections. The book is well illustrated by several hun- 

dred text figures, many of them prepared by the author or his associates 

in the Natural History Survey. 

If a revised edition is ever contemplated the inclusion of a_ short 

glossary and more extended bibliographies would be worthwhile and 

would not require undue expansion of the text. For instance, in the sec- 

tion on Hymenoptera, the only reference given is to the Hymenoptera of 

Connecticut. While this is our only manual of a section of the North 

American species, it is pitifully inadequate. The inclusion of references 

to such fundamental works on generic classification of the North Ameri- 

can fauna as Ross’ on sawflies, Smith’s on ants, and Michener’s on bees 

would be valuable. 

KarL V. KROMBEIN, 

Bureau of Entomology and Plant Quarantine 

THE GREEN WORLD OF THE NATURALISTS: A TREASURY 

OF FIVE CENTURIES OF NATURAL HISTORY IN SOUTH AMER- 

ICA, selected and annotated with biographical sketches and introdue- 

tion by Victor Wolfgang von Hagen. 8vo., cloth, 392 pp., illus., N. 

Y., Greenburg: Publishers, 1948, $5.00. 

The very name, South America, has long possessed a magic appeal 

to many entomologists, and the number has become almost staggering 

of those people, over the years, who have explored or who have written 

about the rich and varied entomological fauna of that great country. 

This, of course, has not been confined to the entomological fraternity 

alone, for very nearly the whole field of natural history has been in- 

cluded in such exploratorial activity. 
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It is the purpose of this book to bring together in the form of an 

anthology, representative selections from the writings of the more out- 

standing of these naturalists dealings with various phases of the nat- 

ural history of the area. These include productions from the 16th to 

the 20th centuries inclusive by such characters as Pietro Martire d’An- 

ghiera, Amerigo Vespucci, Gonzalo Fernandez de Oviedo y Valdés, 

Gaspar de Carvajal, José de Acosta, Lionel Wafer, William Dampier, 

Antonio de Ulloa, Charles-Marie de la Condamine, Félix de Azara, Alex- 

ander von Humboldt, Charles Robert Darwin, Alcide Dessalines D’Or- 

bigny, Herman Melville, Alfred Russell Wallace, Henry Walter Bates, 

Richard Spruce ,Edward Whymper, William Henry Hudson, William 

Beebe, H. M. Tomlinson, Konrad Guenther, Frank Michler Chapman, 

Robert Cushman Murphy and Ivan T. Sanderson. 

As would be expected, an examination of the sections therein haying 

entomological interest reveals that a considerable part is given over 

to consideration of the more spectacular tropical forms. Perhaps, how- 

ever, one of the longest and most revealing of these deal with the 

habits, swarms, migrations, and the unique community life of various 

species of ants, notably in those from Wafer, D’Orbigny and Bates. 

The curious economy of the termites likewise greatly intrigued some 

of the older writers, and their observations are as quaint as they are 

interesting. Mosquitoes, flies and various species of bees also have 

been given appropriate attention, and, of course, in the tropies particu- 

larly, the larger and more vividly colored butterflies and moths and the 

myriads of unidentified night-flying ‘‘glow worms’’ produced on their 

observers the usual effects. Then, too, examples are given of color pat- 

terns, adaptive and seasonal coloration, protective mimicry, the inter- 

relations of insects and the like. Even the most casual reader of these 

older writers can not fail to be impressed by the utter wonder of some 

of these fortunate individuals who for the first time observed and re- 

corded phenomena, much of which is now so well known as to be common- 

place. Space limitations forbid quotation of passages from these that 

would be rich in interest. 

Sfhee the scope of this review is limited to that portion of the sub- 

ject matter of the book dealing with entomological themes, it is re-° 

gretted that other branches of natural history can not be discussed 

here since they too are perhaps of equal value. The preparation of any 

anthology, such as this, which attempts to cover, or even to be merely 

representative, of such an extensive literature, must be the product 

of long periods of intensive reading, sustained effort, and most careful 

selection on part of the compiler, so one need not be surprised when 

he states that the task of assembling the material therein occupied the 

greater part of his time for over fifteen years. His readers, however, 

who enjoy exploration by proxy from an arm chair, will be grateful 

to him and will agree that the results of his expenditure of time and 

effort are abundantly worth while. % J. S. WADE, 

Bureau of Entomology and Plant Quarantine 
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ENTOMOLOGICAL SOCIETY OF WASHINGTON 

585th REGULAR MEETING, NOVEMBER 4, 1948 

The 585th Regular Meeting of the Society was held at 8 P.M., Thurs- 

day, November 4, 1948 in Room 43 of the U. S. National Museum. 

Fifty members and 18 visitors were present. The presiding officer was 

Vice President Snyder who announced that a serious injury suffered by 

his father had prevented President Siegler from attending the meeting. 

Minutes of the previous meeting were approved as read. 

New members were elected as follows: 

A. R. Brooks, Agricultural Scientist, Canadian Department of Agri- 

culture, Dominion Entomological Laboratory, Saskatoon, Saskatche- 

wan. 

A. D. Cushman, Bureau of Entomology and Plant Quarantine, U. S. 

Department of Agriculture, Washington D. C. 

G. H. Dieke, Department of Physies, Johns Hopkins University, 

Baltimore, Md. 

K. M. Fender, Route 3, McMinnville, Oregon. 

José Oiticica Filho, Entomologist, Museo Nacional, Rio de Janeiro, 

Brazil. 

Frank R. Shaw, Ass’t Professor, University of Massachusetts, Am- 

herst, Mass. 

D. G. Shappirio, 4811 17th St. N.W., Washington 11, D. C. 

Floyd Werner, Biological Laboratories, Harvard University, Cam- 

bridge, Mass. 

The Chair stated that the Nominating Committee appointed by 

President Siegler was: F. W. Poos, Chairman, R. W. Harned, R. E. 

Snodgrass. He then reported that, as directed at the previous meeting, 

the Executive Committee had considered the matter of locating another 

meeting place and found that the larger auditoriums available either 

do not permit smoking or have poor acoustics. It had, therefore, been 

decided to continue meeting in the present quarters. It will be the duty 

of the Program Committee to see that extra chairs are at hand when 

needed and to watch the ventilation of the room more closely. 

R. I. Sailer exhibited two specimens of African pentatomids received 

by one of the early American entomologists, Asa Fitch, from Signoret of 

the Paris Museum. The public often asks how long insect specimens as 

dried for collections can be preserved. One specimen exhibited appears 

to be one of a type series of a species described by La Porte in 1832. 

The other specimen is shown by the label data to have come from the 

La Porte Collection prior to 1840. 

K. V. Krombein reviewed briefly the new ‘‘ Textbook of Entomology’’ 

by Herbert H. Ross. The book, published by John Wiley & Sons, con- 

tains 532 pages and many illustrations. 

Vice President Snyder called attention to the first volume of the 

autobiography of William M. Mann to be published on November 9 
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by the Atlantic Monthly Press under the title: ‘‘An Ant-hill Odyssey.’’ 

The period covered is from the author’s childhood up to his appointment 

to the U. S. Bureau of Entomology. The book is priced at $3.50, 

The first paper on the regular program was given by W. L. Popham: 

“¢Recent Developments in Control Procedure.’’ 

Some recent modifications in pest control procedures now in use may 

be briefly summarized as follows: Field men in Barberry Eradication 

used about 11% gallons of a highly concentrated solution of 2, 4-D to 

eradicate 26,000 barberry bushes on 3,500 different properties. Blister 

Rust Control crews reduced from $70 to $7 per acre the cost of eradi- 

cating certain stream type Ribes by using fog-like sprays of small 

quantities of 2, 4, 5-T rather than foliage applications and soil drenches 

of sulfamate and atlacide. Young and Henderson, and others working 

with them on research and control, have demonstrated that the white 

fringed beetle can be controlled effectively in the adult stage with 3 to 

5 applications of DDT applied as a spray concentrate at the rate of % 

pound in one gallon of emulsion—or by incorporating 10 pounds of 

DDT in the top three inches of soil, thus eliminating further infestation 

of larvae for a period of at least four years. With no increase in techni- 

cal personnel and far less labor the amount of wooded area treated 

annually for gypsy moth control has been increased from 12,000 acres in 

1940 to 265,000 acres in 1948. Five pounds of ordinary mill-run bran 

impregnated with somewhat less than an ounce of poison costing less 

than two cents (when evenly distributed over an acre) gave about 95 

percent mortality of adult grasshoppers in areas where populations 

ranged up to 35 per square yard. (Author’s Abstract). 

Dr. Popham illustrated his paper with kodachrome slides. There was 

discussion by Snyder and Annand. 

Major Robert Traub, Department of Parasitology, Army Medical 

Center, presented the second paper: “Chloromycetin Experiments on 

Serub Typhus in Malaya.” Kodachrome slides were shown. The results 

of these experiments will be published elsewhere. The paper was dis- 

cussed by Knipling, Woke, Sollars, Komp, Reed, Popham, Trembley, and 

others. 

Our new member from Brazil, José Oiticica Filho, was asked to 

stand. Mr. Oiticica has been working on Lepidoptera in the U. 8. 

National Museum. R. J. Van Derwerker, Chief Sanitary Engineer, 

Pan American Sanitary Bureau, was introduced to the Society. 

The meeting adjourned at 9:50 P.M. 

Ina L. Hawes, Recording Secretary 

Actual date of publication of Vol. 50, No. 9 was Dec. 29, 1948. 
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STUDIES IN THE TIPHIIDAE. VII.1 THE MADAGASCAN 

SPECIES 

(HYMENOPTERA ACULEATA ) 

By Karu V. KromBein, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Over 100 years have elapsed since Guérin described briefly 
the first tiphiid wasp from Madagascar, a male which he 
called Myzine nodosa. Relatively few species have been de- 
scribed since that time due to the paucity of material in col- 
lections. Smith presented the brief description of a new an- 
thoboscine in 1879, the second known tiphiid from the island. 
The most significant contribution was made by Saussure in 
1892 in his magnificent treatment of the Madagascan Hymeno- 
ptera. In this work Saussure redescribed fully and figured 
the Guérin and Smith species mentioned above and a Tiphia 
and Methocha which he had described as new just the year 
previous. Turner described two Mesa in 1908 and 1910, one 
of which is placed in synonymy herein. 

Recently I have had an opportunity to study nearly 200 
specimens from Madagascar belonging to this subfamily. 
Most of this material was collected by the late André Seyrig 
and was made available through the kindness of V. 8. lL. Pate 
and J. C. Bradley of Cornell University. Ch. Lamberton of 
Tananarive, Madagascar has supplhed some interesting novel- 
ties. Several specimens have been available from the collection 
of the U. S. National Museum. 

Determined material of some African species has been 
available from my personal collection from exchanges with the 
late R. E. Turner of the British Museum (Natural History) 
and C. Jacot-Guillarmod of Basutoland, South Africa. Com- 
parison of Madagascan species with those available from the 
African mainland indicates that the former are specifically 
distinct from those found on the mainland. This opinion may 
require some revision when additional material from the 
mainland is available. 

1Preceding sections appearing under this general title are as follows: 

I. 1937. Ann. Ent. Soc. Amer. 30:26-30.—I1. 1938. Trans. Amer. Ent. 

Soe. 64:227-292, 12 figs.—III. 1938. Ann. Ent. Soc. Amer. 31:59-60.— 

IV. 1940. Trans. Amer. Ent. Soc. 65:415-465, pl. 24.—V. 1942. Rev. de 

Ent. 13:308-353, 7 figs—VI. (Joint paper with ©. E. Mickel). 1942. 

Amer. Midl. Nat. 28:648-679, 3 pls. 
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The results of this study may be summarized briefly as 
follows: Myzine nodosa Guérin and Plesia (Mesa) saussurer 
Turner are transferred to Mesa Saussure; Plesia (Mesa) hova 
Turner is sunk as a synonym of nodosa; the previously un- 
recognized male of saussurei is described ; four new species of 
Mesa are described, seyrigi, marovatana, tandrona and made- 

cassa, from both sexes ; a new Meria, vonizongo, is also described, 

based on a male—this genus has never been reported from 
Madagascar previously, though it is widespread in other parts 
of the Ethiopian, and in the Palaearctic and Oriental regions ; 

two new Methocha are described, arnoldi and lambertoni, both 
known from males only; one new Tiphia is described, saus- 
surei, from both sexes; and one new Anthobosca is described, 
madecassa, from both sexes. Descriptions paraphrased from 
previous ones are offered in the case of the two species which 
have not been available for study. A key is presented for 
the identification of both sexes, and also illustrations of the 
male genitalia of Myzininae which are difficult to separate on 
external characters alone. 

This study cannot be regarded as complete. While Seyrig 
collected extensively in many parts of the island, he did not 
collect along the dry southwest coast and I have had no 
material from that critical region. This strip of semi-desert 
has an interesting and pecular xerophilous flora, and it is 
quite possible that if Tiphiidae are present at all, they would 
be different from the species occurring elsewhere on the 
island. 

Kry To THE MADAGASCAN TIPHIIDAB? 

1. Females (those of Methocha lambertoni, M. arnoldi and Meria 

vonizongo are unknown) — Sale eee Baas 2 

Males (those of Methocha cambonini, Tiphia Sees a 

Anthobosca insularis are unknown) Dine sey Tg (2) 

2. Wingless, slender, antlike form; hind tibia with Bal one ea 

spur. Subfamily METHOCHINAE - UB GaSe wath Ne Aol 

See eA eee ee MET NOCHE cabot @anasine: joy 7a! 

Winged, robust forms, not antlike in appearance; hind tibia 

Visi AAO eM oper Licks) obese eI ee beh ES 

3. Antennae not arising from beneath a frontal prominence, 12. 

segmented, the pedicel not hidden in the apex of the seape_.. —s 4 

Antennae arising from beneath a frontal prominence, apparent- 

ly only 11-segmented, the pedicel hidden in the apex of the 

Meee, SibloeeTul A MOY /ALINOUNUNID) 2s ee 

“I have not seen material of Methocha cambonini Saussure or Tiphia 

bisinuata Saussure and these two species have been included in the key 

on the basis of previous descriptions. 

3Male unknown. 



PROC. ENT. SOC. WASH., VOL. 51, NO. 2, APRIL, 1949 

4, Forewing with only two submarginal cells; anal lobe of hind 

wing longer than submedian cell; dorsal surface of pro- 

podeum with a central trapezoidal areola enclosed by strong 

Carinaey wOubr amt lye) WEEN ACR) Mee eee 

Forewing with three submarginal cells; anal lobe of hind wing 

shorter than submedian cell; dorsal surface of propodeum 

without enclosed area. Subfamily ANTHOBOSCINAE —_ 

Disk of first abdominal tergite with a transverse carina an- 

GOTT OTL yj erate ea th ee Tiphia bisinuata® Saussure, p.56 
DISKO rst eLreibe wav MOUtEeSUChwal (Gate 2 e enue ne 

=P iteN a MR Ca Lie ieee) aE ESM Tiphia saussurei, new species, p. 54 

6. Large forms, 23-31 mm. in length; head ferruginous, thorax in 

greater part black, abdomen with lunate ferruginous spot 

on first tergite, but without anterolateral creamy spots on 

tergites two and three; wings strongly yellowish, marginal 

cell acute at apex, basal vein of forewing proximad of trans- 

verse median; anterior tibial spur with a small tooth along 

inner edge about two-thirds the distance from base; pygidium 

Coverediwitheshorta SbOUG OTIS tes) pase eee ee ee eer es 

Anthobosca insularis®? (Smith), p. 50 
Small forms, 5.5-7 mm. in length; head and thorax except 

venter, ferruginous, abdomen without lunate ferruginous 

mark on first tergite, but with anterolateral creamy spots on 

second and third tergites; wings hyaline, marginal cell 

rounded at apex, basal and transverse median veins of fore- 

wing interstitial; anterior tibial spur deeply cleft at apex; 

pygidium with bristles on basal fourth only, the remainder 

shagreened — Anthobosca madecassa, new species, p. 52 

7. Longer spur of hind tibia -with outer margin right-angled 

beyond basal emargination; upper median half of front 

or 

broadly impunctate beneath ocelli; head and usually dorsum 

of pro- and mesothorax ferruginous, abdomen always black 

Td a ees Pa : _ Mesa nodosa (Guérin), p. 62 
Longer spur of hind tibia broadly rounded on outer margin 

just beyond basal emargination; upper median half of front 

usually moderately to densely punctate, or if broadly im- 

punctate, then the thorax and abdomen more extensively 

HQT ETE 1A UL S pate ad RR RR ee Tee See a ea ee 

8. Wings mostly subhyaline, infumated only in the marginal eell; 

ocelli arranged in an equilateral triangle; comb of hairs 

on ventral surface of hind basitarsus margined outwardly by 

a row of about six flat, short spines on basal two-thirds and 

a long slender bristle about three-quarters the distance from 

base An DSA ne , Mesa seyrigi, new species, p. 64 
Wings strongly infumated; ocelli arranged in an obtuse tri- 

angle; comb of hairs on ventral surface of hind basitarsus 

margined outwardly by two long slender bristles placed about 

half and three-quarters the distance from base 

47 
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Very coarsely punctate, dorsum of pronotum rugosely so; en- 

tirely black except for the ferruginous mandibles, elypeus, 

antennae and legs in part; narrow apical rim of pygidium 

rather coarsely shagreened Mesa sausswrei (Turner), p. 59 

Less coarsely punctate, or with a different combination of 

characters; Sess Hed eer Ube Ang ce cs vce fe ste eae (eh < Sa? 

Ocellocular distance slightly more than twice the postocellar 

distance; upper half of median part of front broadly im- 

punctate; first two abdominal tergites and propodeum exten- 

sively ferruginous Mesa madecassa, new species, p. 66 

Ocellocular distance less than twice the postocellar distance; 

upper half of median part of front not broadly impunctate; 

abdomen either entirely black or with middle of second and 

last three tergites entirely ferruginous 

Occipital carina margined beneath anteriorly by a crenulate 

groove; mid and hind tibial spurs white; scutellum with 

denser punctures arranged more or less in longitudinal rows; 

pygidium with apex reflexed upward; abdomen black; vesti- 

ture white and ferruginous. Mesa tandrona, new species, p. 69 

Groove adjacent to occipital carina not crenulate beneath; mid 

and hind tibial spurs ferruginous; scutellum with sparser 

punctures which are not arranged in longitudinal rows; pygi- 

gium flat in profile, apex not reflexed upward; abdomen with 

second to sixth segments in part, or entirely, ferruginous or 

castaneous; vestiture dark. Mesa marovatana, new species, p. 68 

Hypopygium in profile flat, broadly rounded and not much nar- 

rowed at apex; no constriction between first and second ab- 

dominal sternites. Subfamily ANTHOBOSCINAE 

eee Sue ese ral Anthobosca madecassa, new species, p. 52 

Hypopygium in profile with apex strongly recurved, very 

slender; a deep constriction between first and second ab- 

domimnall/sternitesys ee ok So 8 ee a as eel Lae ey eee 

Forewing with only two submarginal cells; antennae 13-seg- 

mented, the pedicel not hidden in the apex of the scape 

Forewing with three submarginal cells; antennae apparently 

only 12-segmented, the pedicel hidden in the apex of the 

RoW aa) SiMlosenamllyyen WIN/AUNDUNDAU OY ce Se ee ee 

Hind wing with anal lobe longer than submedian cell; tegula 

covering axillary selerites of forewing; dorsal surface of pro- 

podeum with a central, trapezoidal area bounded by strong 

(Caiainaion, Asynlouesnabys MMU ISNUONUAIO) Se ee 

Uesaghb 1 ct i i Ms ON Mee ote Bet Tiphia saussurei, new species, p. 54 

Hind wing with anal lobe shorter than submedian cell; tegula 

not covering axillary sclerites of forewing; dorsal surface of 

propodeum without such an enclosed space. Subfamily 

INVICTUS I i are ee 

10 

inl 

13 

14 

16 
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15. Relatively finely and sparsely punctured, the punctures on 

dorsum of pronotum and mesopleuron separated by several 

times the width of a puncture; lateral surface of propodeum 

with fine, oblique rugulae; a broad, deep punctiform impres- 

sion anteriorly between mesopleuron and mesosternum. 

saps areata arity zea otra Methocha lambertoni,t new species, p. 73 

Relatively coarsely and densely punctured, the punctures on 

dorsum of pronotum and mesopleuron separated by less than 

the width of a puncture; lateral surface of propodeum with 

coarse, contiguous punctures arranged} in oblique rows; no 

such impression between mesopleuron and mesosternum, — 

Methocha arnoldi,* new species, p. 72 

16. First tergite not elongate, not nodose apically, broadly sessile 

with second segment; thorax maculated with yellow, last ab- 

dominal segment ferruginous; hind basitarsus shorter than 

second and third segments together (Text Fig. 1). 

PES SLA Serene Se ee Meria vonizongo,* new species, p. 57 

First tergite elongate, nodose apically and not broadly sessile 

with second segment; thorax and last abdominal segment 

black; hind basitarsus longer than second and third segments 

[Roy eqCe el cy eM aice Seem ar NOU Ri ee oe paleo Lue heme Id | Seek Rc aR ak Oe 

17. First sternite on basal half with two longitudinal carinae flank- 

ing a narrow punctate groove; posterior slope of propodeum 

rugosoreticulate; apex of clypeus and some of abdominal 

tergites laterally or apically, usually creamy; paramere ex- 

tremely broad, compressed, inner surface of cuspis with 

Seales (Plate 6, Pig. 1). — Mesa saussurei (Turner). p. 59 

First sternite evenly convex, not carinate as above; clypeus and 

abdomen entirely black; paramere not so broad — 

18. Tegula and all tibiae with some creamy markings; size smaller, 

not over 13 mm. in length; abdomen more densely silvery 

haired; posterior slope of propodeum closely punctate, not 

at all rugose; genitalia as figured, inner surface of cuspis 

with scales (Plate 6, Fig. 2). __ Mesa nodosa (Guérin), p. 62 

Tegula and tibiae without creamy markings; size larger, 15 

mm. or more in length; posterior slope of propodeum rugoso- 

punctate, though not so coarsely as in sausswrei; abdomen 

rather sparsely pubescent; inner surface of cuspis without 

SCHESMexCep teal SCUIUG 1.) mmetis Veen ee ee oie ee ve te a 

19. Genitalia as figured (Plate 6, Fig. 6), paramere broadest at 

apex, truncate apically, inner surface of cuspis with a few 

BC ales tele het eeles etre de Mesa seyrigi, new species, p. 64 

Genitalia as figured (Plate 6, Figs. 3-5), paramere narrowing 

toward apex, inner surface of cuspis without modified setae _ 
¥ 

4Pemale unknown. 
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20. Pygidial area delimited laterally by carinae extending two- 

thirds of distance from apex to base of exposed part of 

tergite; upper triangular area of metapleuron rugulose; 

genitalia as figured, paramere at tip hooked, the inner sur- 

face with sparser, shorter, stouter hairs, cuspis on inner sur- 

face more sparsely haired (Plate 6, Fig. 5). 

pd UN Nee ee fe ee te Oh Mesa tandrona, new species, p. 69 

Pygidial area delimited laterally by carinae extending not more 

than one-third the distance from apex to base of exposed 

part of tergite; upper triangular area of metapleuron 

smooth; genitalia with paramere not hooked at tip, the inner 

surface with denser, longer, finer hairs, cuspis on inner sur- 

face. more sidenseliyachairedye = se toe oe ee SOLS Gace ieee eer 21 

21. Apical emargination of pygidium shallower and broader, twice 

as wide as deep, the delimiting carinae shorter and weaker; 

anterior tibia with creamy spots at base and apex, otherwise 

ferruginous; genitalia as figured, paramere narrower, gradu- 

ally marroweds toward tip) (Plates6: Bigss4))y ee 

Ee a be eth x eae Os eee ed et Mesa marovatana, new species, p. 68 

Apical emargination of pygidium deeper and narrower, almost 

as deep as wide, the delimiting carinae longer and stronger; 

anterior tibia entirely ferruginous; genitalia as figured, para- 

mere broader, more abruptly narrowed toward tip (Plate 

Gs a et) ete ee we ee Mesa madecassa, new species, p. 66 

Anthobosca insularis (Smith) 

Myzine insularis Smith, 1879. Deser. n. spp. Hym. Brit. Mus., p. 178. 

[9; Madagascar; type in British Museum (Natural History).] 

Cosila insularis (Smith) Saussure, 1892. In Grandidier, Hist. Madag. 

20:231, pl. 5, fig. 18. [9; Madagascar; redescription of type.]— 

Dalla Torre, 1897. Cat. Hym. 8:142. 

Anthobosca insularis (Smith) Turner, 1912. Proc. Zool. Soc. London, 

p. 728 (in key), p. 737, pl. 82, fig. 6, pl. 83 fig. 8. [ 2 ; Madagasear; 

redeseription of type and additional specimens. | 

I have seen only one female of this species, a specimen from 
Tananarive (Ch. Lamberton) in the Cornell University col- 
lection. The female is readily distinguished from madecassa, 
the only other Madagascan Anthobosca, by its larger size (23- 
31 mm.), yellowish wings, acute marginal cell, and lack of 
anterolateral creamy maculations on the second and third ter- 
gites. The male is unknown. 

Turner states that the size varies from 23-29 mm. His illus- 
tration shows the transverse median vein of forewing proxi- 
mad of the basal vein, whereas the reverse is true in the speci- 
men before me. 

Female. Length 31 mm. Black, shining; head except beneath, palpi, 

mandible except apex, antenna, mesoscutum, middle of scutellum, all 
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4 MAROVATANA 

€ SEYRIGI 

S TANORONA 

Plate 6. MALE GENITALIA OF MADAGASCAN MESA 

Each set of figures is arranged to show external lateral aspect at 

left (cardo and aedeagus omitted), followed by ventral and lateral 

views of aedeagus, and internal lateral aspect (22x0)r 
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tibial calearia, tarsi, and transverse lunate spot on disk of first tergite, 

ferruginous; tibiae and abdominal tergites laterally suffused with 

castaneous. Vestiture rather short, sparse, black except on pygidium 

where it is ferruginous. Wings and nervures strongly yellowish, stigma 

ferruginous. we 

Head: Produced median part of clypeus slightly emarginate, the 

clypeus coarsely and densely punctate; lower two-thirds of. front very 

densely punctate, the upper third more sparsely so; ocelli in a low 

triangle, the ocellocular distance twice the postocellar distancé; vertex 

sparsely punctate. 

Thorax: Pronotum with large, moderately dense punctures dorsally 

and laterally; mesoscutum and scutellum with finer, sparser punctures; 

postscutellum with dense, fine punctures and a few seattered, large 

ones; disk of mesopleuron with scattered large punctures and dense, 

minute ones; propodeum dorsally with dense small punctures in middle, 

laterally with sparser small ones, posteriorly with a few short, trans- 

verse rugae in middle. 

Abdomen: Tergites with very scattered minute punctures except for 

an arcuate row near apex of each segment; pygidium covered with 

dense, short bristles. 

Legs: Longer spur of hind tibia two-thirds the length of hind basi- 

tarsus, the latter with a comb of fine short setaé beneath; fore tibial 

ealearium with a small tooth along inner edge two-thirds the distance 

from base; claws cleft. 

Wings: Forewing with marginal cell acute at apex, third submarginal 

cell broader below than above, basal vein proximad of transverse median. 

Anthobosca madecassa, new species 

The present species is quite different from insularis (Smith), 
the only other Anthobosca known from Madagascar. The 
female of madecassa differs from that of insularis in being 
much smaller (mean length 6 mm.), the ferruginous head and 
thorax, and castaneous abdomen with large oval, anterolateral, 

creamy spots on tergites two and three. Its closest relative 
appears to be the equally small minima Turner, known only 
from the female, from Mombasa, Kenya. The latter species 
has a black head and thorax, marginal cell narrowly truneate 
at apex, narrow, transverse creamy bands laterally on tergites 
two to four, and the pygidium coarsely punctured. 

Males of only a few of the Ethiopian species are known and 
it is not possible to offer any comparative notes. The male of 
madecassa is distinctly different from what Turner identifies 
as erythronota (Cameron), the only other African male be- 
fore me. 5 

The species apparently has a very limited distribution in 
southern Madagascar, the type series coming from IThosy 
(Mareh), Bekily (March), and Betroka (January). 
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Type: 2; Bekily, Madagascar; March 1933; (A. Seyrig). 
[Cornell University, Type No. 2424]. 
Female. Length 6 mm. Shining; head and thorax except ventrally, 

scape and pedicel of antenna, and tegula, ferruginous; venter of head 

and thorax, black; flagellum of antenna, legs and abdomen except a 

large anterolateral, oval creamy spot on tergites two and three, dark 

castaneous. Vestiture moderately long, sparse and silvery except fer- 

ruginous on last abdominal tergite; mid and hind tibial spurs, whitish. 

Wings hyaline, stigma fuscous, veins testaceous. 

Head: Anterior margin of clypeus medianly truncate; front with 

larger, scattered punetures on lower half and smaller, scattered ones on 

upper half; ocelli in a very low triangle, the ocellocular distance one and 

a half times the postocellar distance; vertex with scattered small pune- 

tures and a few minute ones. 

Thorax: Pronotum dorsally with small, scattered punctures, laterally 

almost impunectate; mesoscutum with punctures denser medianly than 

laterally; seutellum with scattered, small punctures; postscutellum very 

narrow, impunctate on middle section; disk of mesopleuron with mod- 

erately close, small punctures; propodeum with dense, minute punctures 

except laterally where it is impunctate. 

Abdomen: First tergite with sparse, small punctures on dorsal sur 

face; second to fifth tergites with somewhat denser, small punctures 

and a few scattered larger ones except for arcuate, impunctate, de- 

pressed space at apices of segments; sternites two to five with punctures 

somewhat larger than on tergites; last tergite with basal fourth rather 

densely punctate, the remainder impunctate, moderately strongly 

shagreened. j 

Legs: Longer spur of hind tibia about two-thirds the length of hind 

basitarsus, the latter with a comb of fine, short setae beneath; claws 

cleft; calearium of fore tibia deeply cleft at apex. 

Wings: Forewing with marginal cell rounded at apex, third sub- 

marginal cell broader above than below. 

Female paratypes are constant in sculptural characters, 

vary in leneth from 5.5 to 7 mm., and occasionally the abdo- 

men is lighter castaneous. 

Allotvpe: ¢; Bekily, Madagascar; March 1928; (A. Sey- 

rig). [Cornell University |. 
Male. Length 6 mm. Black, shining; mandible at tip and fore tibia 

beneath, ferruginous; palpi, narrow line along inner margin of eye 

extending nearly to top, small spot behind eye above, narrow anical 

band on pronotum, tegula at base, axillary sclerite, fore femur at 

apex, fore tibia except beneath, fore tarsus, mid tibia at base, basal 

joints of mid tarsus, hind tibia at base, and outwardly except apex, 

hind basitarsus except apex, creamy; apex of tegula testaceous. Vesti- 

ture short, dense, silvery, erect on head and thorax, decumbent on ab- 

domen; tibial spurs creamy. Wings hyaline, stigma fuscous, veins testa- 

ceous. 
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Head: Apical margin of clypeus medianly with two small, rounded 

teeth separated by a narrow shallow emargination; remainder of head 

finely punctate, the front densely so, elsewhere more sparsely; ocelli in 

a very low triangle, the ocellocular distance slightly greater than posto- 

cellar distance (5:4); linear tyloides present on flagellar segments 

eight to ten, that on tenth shorter than the others. 

Thorax: Finely punctate, the punctures dense everywhere except on 

lateral surface of propodeum, middle of scutellum and postscutellum 

where they are sparser; propodeum with coarse shagreening. 

Abdomen: Tergites with fine, dense punctures except apical one 

where they are larger; sternites with somewhat larger, more scattered 

punctures; hypopygium moderately broad, rounded at apex, densely 

punctate. 

Wings: Forewing with marginal cell pointed at apex, third submar- 

ginal cell broader above than below. 

Legs: Hind tibia with five or six short, blunt teeth above; longer spur 

of hind tibia half the length of hind basitarsus; calearium of fore 

tibia shallowly cleft at apex. 

Male paratypes are constant in sculptural characters, show 
very slight variation in extent of pale maculations, and vary 
in leneth from 5 to 6 mm. 

Paratypes: 4 ¢6, Bekily, Madagascar, March 1928, (A. 
Seyrig). 12, same data, but March 1930. 32 2, same data, but 
March 1932. 12, same data, but March 1933. 22 2, same data, 

but April 1932. 12, Ihosy March 1933, (A. Seyrig). 2° 2, 
Betroka, Madagascar, January 1933, (A. Seyrig). [Cornell 
University]. Paratypes of both sexes have been deposited in 
the U. 8. National Museum and the author’s collection. 

Tiphia saussurei,® new species 

The present species may be distinguished from bisinuata 
Saussure, the only other Madagascan Tiphia, by the lack of a 
transverse carina anteriorly on the disk of the first abdominal 
tergite. While only the female of bisinwata is known, it seems 
reasonable to assume that the male will have this carina also, 

for experience with other species of Tiphia has demonstrated 
that when this carina is present in the female, it is also present 
in the male. The converse, however, is not true. 

Type: ¢; Fianarantsoa, Madagascar; Sept.-Oct. 1938; 
(Ch. Lamberton; in gardens and fields). |[K. V. Krombein 
Collection]. Placed on loan deposit in U. 8. National Museum. 

Male. Length 7 mm. Black, shining; palpi, mandible except tip, 

scape and pedicel of antenna apically, first flagellar segment entirely, 

apices narrowly of all femora and tibiae, fore tibia beneath, apices of 

fore and mid basitarsi and all hind tarsal segments, apical four seg- 

®5For Henri de Saussure, pioneer monographer of the Madagascan 

Hymenoptera. 
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ments of fore and mid tarsi entirely, and apex of last abdominal seg- 

ment, ferruginous; flagellum of antenna except basal segment, castane- 

ous. Vestiture sparse, silvery, moderately long; tibial spurs ferruginous. 

Wings subhyaline, stigma and veins fuscous. 

Head: Clypeus with median apical margin narrowly produced, im- 

punctate, slightly emarginate apically, the lateral teeth slightly up- 

turned; front densely punctate below middle and along inner eye mar- 

gin, the space before fore ocellus very sparsely punctured; vertex and 

head beneath sparsely punctured except near occipital carina; antenna 

short and stout, median flagellar segments not much longer than broad, 

tyloides absent. 

Thorax: Pronotum margined anteriorly by a strong, complete carina, 

dorsal surface very sparsely punctate and without minute punctures, 

lateral surface strongly shagreened, without a median, oblique groove; 

mesoscutum with a few scattered punctures discally, closely punctate 

along parapsidal furrow and posteriorly; tegula without marginal 

grooves; seutellum with large punctures along margins; postseutellum 

with minute, moderately close punctures; disk of mesopleuron with 

moderately large punctures of second-degree density, minute punctures 

lacking; metapleuron impunctate, finely shagreened; areola of pro- 

podeum narrowed toward apex, slightly longer than breadth at base, 

median carina present on basal two-thirds, surface adjacent to areola 

shagreened, posterior declivous surface irregularly and finely rugulose, 

lateral surface with about a dozen slightly oblique rugae. 

Abdomen: First tergite with scattered punctures except apical band 

where there are about two rows of contiguous punctures not set in a 

groove; punctation of second tergite mostly of third-degree density ; 

punctation of third to sixth tergites varying from second- to third-degree 

density, somewhat denser on sixth, apical incised lines lacking; apical 

third of first sternite practically impunctate; second sternite with pune- 

tation denser than on corresponding tergite; third to sixth sternites with 

scattered, small punctures except for narrow apical concentration of 

contiguous ones; third and fourth sternites with posterolateral tooth, 

that of third the smaller; fifth sternite with a posterolateral crescentic 

carina, adjacent to which there is no orifice; seventh sternite with a very 

narrow median strip impunctate. 

Legs: Sensorium near apex of hind tibia, narrow, elongate, not im- 

pressed. 

The paratype varies from the above description in being 
8 mm. long, in being relatively more closely punctate, and in 
lacking a posterolateral denticle on the third sternite. 

Allotype: 2; Tananarive, Madagascar. [Cornell Univer- 
sity |. 

Female. Length 11.0 mm. Black, shining; mandible except tip, apex 

of scape, apex of pygidium, and tibial spurs, castaneous. Vestiture 

sparse, silvery, moderately long on mesopleuron and abdominal sternites. 

Wings infumated, nervures fuscous. 
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Head: Clypeus with median produced portion impunctate, narrow, 

rounded on apical margin; front with moderately large punctures, sub- 

contiguous on a narrow strip above antennae, more scattered on the 

upper three-fourths where they vary from second to third-degree density ; 

ocelli in a low triangle, the postocellar distance three-fifths the ocello- 

cular distance; vertex with punctures of third-degree density, those on 

temple mostly of second-degree. 

Thorax: Pronotum with anterior carina present only on lateral de- 

clivous surface, the dorsum with third-degree punctures except for 

posterior arcuate row of second-degree, lateral declivous surface with 

numerous fine, oblique wrinkles on lower two-thirds, no impressed groove 

in middle; mesopleuron with anterior carina present, the discal pune- 

tures mainly of first-degree density and varying sizes, but without 

numerous minute, interspersed punctures; tegula about as long as broad. 

glabrous, lacking marginal grooves, a few punctures at inner postero- 

lateral corner, the posterior margin not thickened; metapleuron with 

carinae numerous, fine and almost longitudinal in direction; lateral 

surface of propodeum with the carinae coarser than on metapleuron 

and oblique; areola of propodeum slightly over twice as long as basal 

width, median carina well-developed, lateral carinae curving inwards 

toward apex which is about two-thirds the basal width; area laterad of 

areola minutely shagreened anteriorly and with a few seattered, small 

punctures; lateral and posterior carinae of dorsum well-developed; 

posterior surface above with moderately large punctures of first-degree 

density. 

Abdomen: Dorsum of first tergite without anterior transverse carina, 

posteriorly with several transverse rows of contiguous punctures not 

set in a groove; tergites two to five without incised apical lines, but 

with narrow testaceous margins, the punctures on second of third-degree 

density, of third to fifth rather closer, usually of first degree density; 

pygidium punctate on basal half, the posterior margin of punctate part 

transverse, the apical half smooth, not wrinkled or shagreened, the apical 

margin narrowly rounded; disk of first sternite with posterior groove 

only, the surface with moderately dense minute punctures. 

Legs: Hind basitarsus with a longtiudinal groove on inner surface, the 

outer surface with a row of three short, flattened, lanceolate spines, one 

apical, the other two at one-third and two-thirds the distance from base 

of segment. 

Paratype: 6; Bekilvy, Madagascar; March 1933; (A. Sey- 
rig’). [Cornell University |. 

Yiphia bisinuata Saussure 

Tiphia bisinuata Saussure, 1891. Mitt. Schweiz. Ent. Ges. 8:253. [ 2; 

Madagascar; type in Geneva Museum (?)].—Saussure, 1892. In 

Grandidier, Hist. Madag. 20:236, pl. 18, figs. 27, 27a. [9; Mada- 

gascar].—Dalla Torre, 1897. Cat. Hym. 8:134.—Hedicke, 1936. 

Hym. Cat. 1:6. 
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The presence of a transverse carina anteriorly on the hori- 
zontal surface of the first tergite of the female distinguishes 
bisinuata from saussurei. The following description is 
condensed from Saussure (1892). 

Female. Length 16.5 mm. Black, shining; flagellum beneath ferrugin- 

ous. Vestiture silvery or grey, except ferruginous on legs. Wings dark 

brown with violaceous reflections. 

Head: Punctures of lower part of front strong, rugose and dense, 

becoming finer and almost reticulate above; ocelli on perpendicular plane 

of head. 

Thorax: Pronotum truncate in front, but without a sharp carina, the 

dorsal surface anteriorly with strong oblique punctures, the posterior 

part broadly impunctate; mesoscutum with very deep, large punctures; 

tegula large, rounded; scutellum and postscutellum more finely punctate ; 

areola of propodeum very finely rugulosopunctate, bisected by a fine 

groove or obsolete carina, bordered by strong carinae, the posterior sur- 

face shining, bordered by strong carinae. 

Abdomen: First two tergites with sparse punctures, the first with a 

sharp, transverse carina at base of dorsal surface, the second with 

apical margin more densely punctate, the following tergites successively 

more and more densely punctate except at base, the punctures elongate; 

hypopygium rugose; second sternite with rather large punctures; third 

to fifth sternites with fine punctures except the posterior margins more 

coarsely and Censely punctate. 

Meria vonizongo,® new species 

(Rexty ies) 1) 

The maculated thorax, differently shaped first abdominal 
segment which is sessile at apex, not nodose, and relatively 
shorter hind basitarsus readily separate the male of vonizongo 
from other Madagascan myzinine males. This species runs to 
couplet 13 in Turner’s key to the males of Ethiopian Myzine 
(1912. Trans. Ent. Soc. London 724-6.), but lacks a tubercle 
on first abdominal sternite and the last abdominal segment 
is red, not black with vellow maculations. 

The female is unknown, but should be readily distinguish- 
able from other Madagascan myzinine females by the follow- 
ing characters: Hind basitarsus without a comb beneath ; sec- 
ond submarginal cell of forewing either petiolate or altogether 
lacking, the third submarginal cell extremely large; pygidial 

area not delimited nor with special sculpture. 
Type: 6; Tananarive, Madagascar. [Cornell University, 

Tvpe No. 2425]. 
Male. Length 10 mm. Black, shining; mandible at tip, apex of 

clypeus medianly, all femora and tibiae except for creamy maculations 

noted elsewhere, last segment of hind tarsus, first two tergites laterally, 

6Vonizongo—a subtribe of the Hova. 
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both tergites and sternites three to six laterally, last segment. and 

hypopygium, ferruginous; the following creamy, palpi, mandible except 

tip, clvpeus except apex medianly, narrow apical rim of frontal promi- 

nence, band on pronotum anteriorly interrupted medianly, band on 

posterior margin of pronotum, tegula at base, axillary sclerite, small 

median spot on scutellum, triangular spot on mesopleuron below fore- 

wing, margins of mesosternum medianly, small spot on all coxae, fore 

femur beneath, fore tibia above, mid femur on apical half beneath, mid 

tibia with spots above at base and apex, small spot on hind femur at 

apex above, small spots on hind tibia above at base and apex, tibial 

spurs, all tarsal segments except last segment of hind tarsus, first tergite 

with apical band emarginate anteriorly on each side of midline, segments 

two to six with apical bands broadly interrupted on each side of mid- 

line, the spots on sternites smaller than on tergites. Clothed with mod- 

erately dense, appressed silvery pubescence which is noticeably longer 

on mesopleuron and sides of propodeum than elsewhere. Wings hyaline, 

veins fuscous except extreme base of costal margin creamy. 

Head: Clypeus with punctures separated by less than the width of a 

puncture, the apical margin with a small, shallow median emargina- 

tion; punctures of front contiguous along inner eye margin and on 

frontal prominence, sparser elsewhere; ocelli in a low triangle, the 

postocellar distance slightly less than ocellocular distance; vertex almost 

impunctate except for close punctures near occipital carina; head 

beneath with somewhat finer punctures than on front, these separated 

by less than the width of a puncture; flagellum filiform, longer than 

head and thorax, first segment slightly less than half the length of the 

second. 

Thorax: Pronotum not carinate anteriorly, medianly with a very Jow 

impunctate ridge, laterad of this contiguously punctate, humeri bluntly 

protuberant; mesoscutum medianly with punctures as large as on prono- 

tum, laterally the punctures finer and sparser except between parapsidal 

Text FicureE 1 

Male genitalia of Meria vonizongo, new species. External lateral 

aspect at left (cardo and aedeagus omitted), ventral view of aedeagus 

in center, and internal aspect at right. (47X). 
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furrow and wings; scutellum punctured lke middle of mesoscutum; 

postscutellum with fine, dense punctures; mesopleuron with large, sub- 

contiguous punctures; metapleuron smooth, impunctate; propodeum with 

moderately large, contiguous punctures. 

Abdomen: Anterior declivous surface of first tergite impunctate, the 

posterior horizontal surface with scattered, moderately fine punctures 

which are denser laterally, slightly constricted at apical margin; second 

to sixth segments slightly constricted at posterior margin and with an 

inconspicuous fringe of short, fine setae; seventh tergite with a few 

scattered, larger punctures, the apical emargination narrow, slightly 

longer than wide, lateral carinae poorly developed, not sharp, about one- 

third the length of exposed part of segment, margined inwardly by a 

few deep punctures; first sternite with dense, coarse punctures, not 

tuberculate; second sternite with scattered large punctures; third to 

sixth sternites more densely punctate than second, anteriorly the pune- 

tures very fine, laterally and posteriorly much coarser; seventh sternite 

rounded, not carinate anywhere, with fine, moderately close punctures. 

Genitalia as figured (Text Fig. 1), the cuspis on inner surface mediaoly 

with some stout teeth covering the bases of the setae in that region. 

Wings: Forewing with second submarginal cell wider above than third 

(5:3), the relative lengths of first, second, and third submarginals be- 

low, 7:8:9, first recurrent nervure received by second submarginal cell 

two-thirds the distance from base, second recurrent received by third 

submarginal one-third the distance from base. 

Mesa saussurei® (Turner), new combination 

(Plate 6, Fig. 1) 

Plesia (Mesa) saussurei Turner, 1910. Trans. Ent. Soc. London, p. 

394. [9 ; Tananarive; type in Berlin Museum. ]. 

Elis (Mesa) saussurei Turner, 1912. Proc. Zool. Soc. London, p. 703 (in 

key), p. 709. [9]. 

This and the following two species, nodosa and seyrigi, form 
a fairly well-defined series separable from tandrona, ma- 
decassa and marovatana by the relatively smaller size of both 
sexes, presence of scales on inner surface of cuspis of male 
gvenitaha and the comparatively weak bristles on front, prono- 
tum and pygidium of females. 

‘Mesa Saussure, 1892 is not preoccupied by Messa Leach, 1817 for 

the two names do not have a common origin and meaning (Opinion 147, 

Int. Comm. Zool. Nomenel., 1943). Saussure’s name is stated by Dalla 

Torre to be derived from pecos, middle. Leach gives no origin for 

Messa, but since he was prone to use proper names fot his new genera, 

it is reasonable to assume that Messa is of such a derivation. Agassiz in 

his Nomenclator Zoologicus says that Messa is a proper name, and 

Berry in the Appendix of Proper Names in the Classic Greek-English 

and English-Greek Dictionary, 1930 (Follett Publ. Co.) states ‘‘ Messa, 

city and harbor in Laconia, near the promontory of Taenarum.’’ 
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The male described below has been unknown previously or, 
at least, not separated from that of nodosa. Guérin’s brief 
description of nodosa and Saussure’s description and figure 
agree with the male I place under nodosa better than with the 
male I associate with saussurei. Turner (1912, p. 713) either 
relied on Saussure’s description of nodosa or any males he 
had agreed with that description. It is not clear from his 
paper whether he actually had any males at all. 

Superficially the male resembles that of nodosa very much, 
beine of an equally small size (ave. 11 mm. long), but is 
readily distinguished from nodosa by the sparser pubescence, 
relatively denser punctation of upper part of front and head 
beneath, the proportionately longer petiole, the rugosopune- 
tate posterior slope of propodeum and usually the presence of 
small pale maculations posterolaterally on tergites two to four 
or five (occasionally banded or entirely black). 

The female is separable at once from all but seyrigi by the 
reduced ferruginous areas. The strongly infumated wings 
separate it superficially from the latter species. The other dif- 
ferentiating characters are the comparatively more coarsely 
punctured integument, obliquely striate posterior part of lat- 
eral surface of pronotum, and coarsely shagreened apical rim 
of pygidium. The female is remarkably constant in coloration 
as compared to the male which is quite variable in the extent 
of ferruginous and creamy maculations. 

I have not examined Turner’s type, but his description can 
apply to no other female known to me and agrees very well 
with the series Lefore me. 

Male, Length 9-15 mm. (mean 1- mm.). Black, shining; palpi, mandi- 

ble at tip, tibiae and tarsi usually except fore tibia externally, all 

tibial spurs and apex of tegula, ferruginous; mandible except tip, 

usually small median spot on apical margin of clypeus, narrow rim of 

frontal prominence, fore and usually mid tibiae externally, occasionally 

spot at base of hind tibia externally, tegula at base and axillary sclerite, 

margins of mesosternum medianly, and small spot at posterolateral 

corner of tergites two to four or five (three to five with spots often 

united by narrow apical bands, more rarely abdomen entirely black), 

creamy. Clothed with erect, silvery hairs which are not so dense as in 

nodosa; last tergite with hair dark and sparse. Wings hyaline, nervures 

fuscous. 

Head: Median emargination of clypeus somewhat narrower than in 

nodosa; frontal prominence shallowly concave, densely punctate; rugose 

punctation of front extending almost to anterior ocellus; beneath with 

punctures rather close, mostly not separated by more than the width of 

a puncture. 

Thorax: Punetured much like nodosa except posterior slope of pro- 

podeum rather coarsely rugosopunctate. 
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Abdomen: Petiole of first segment nearly one-half the total length; 

first sternite on basal half with two longitudinal carinae separated by a 

narrow punctate groove; last tergite with apical emargination shallow, 

pygidial area flat, the delimiting carinae sharp, about one-half the 

length of the exposed part of segment, margined inwardly by punctures; 

abdomen presenting a relatively thicker appearance apically than in 

other species when viewed from the side due to the proportionately 

larger genitalia; inner surface of cuspis with modified setae shorter 

and more broadened at tip than in nodosa. 

Female. Length 8-12 mm. (mean 10 mm.). Black, shining; palpi, 

mandible except tip, clypeus, scape and first segment of antennal 

flagellum, rim of frontal prominence, fore tibia and all tarsi in vary- 

ing degrees, ferruginous. Vestiture sparse, short, silvery, somewhat 

longer on abdomen, setae on front, pronotum and pygidium not 

thickened; mid and hind tibial spurs whitish. Wings strongly infumated, 

with violaceous reflections, marginal cell of forewing darker than rest 

of wing. 

Head: Front and vertex with coarse, deep, subcontiguous punctures, 

sparser immediately around ocellar area; ocelli in a low triangle, the 

ocellocular distance slightly greater than the postocellar distance (9:7) ; 

beneath with most punctures separated by the width of a. puncture or 

less, 

Thorax: Dorsum of pronotum coarsely and deeply rugosopunctate, 

the lateral vertical surface punctate anteriorly, obliquely striate pos- 

teriorly; mesoscutum and scutellum coarsely punctate, the mesoscutum 

more sparsely so; postscutellum with dense, minute punctures; meso- 

pleuron with coarse, subcontiguous punctures on disk; metapleuron with 

dense, minute punctures; propodeum dorsally with the median groove 

bisected by a central carina, and with a row of punctures adjacent 

laterally, laterad of this with some punctures increasing in density 

laterally and posteriorly, posterior surface with subcontiguous punctures 

on upper half and more seattered ones on lower half, lateral surface 

with numerous, slightly oblique rugulae. 

Abdomen: Anterior declivous surface of first tergite with scattered 

small punctures; horizontal posterior surface of first tergite, and second 

to fifth tergites with rather close, moderate size punctures, becoming 

denser towards apices; first sternite on posterior expanded part with 

dense, very fine punctures; second to fifth sternites with small, subcon- 

tiguous punctures at base, larger, scattered ones medianly and a narrow 

concentration of contiguous, small punctures at apex; pygidium finely 

rugulosopunctate and with a narrow, strongly shagreened, impunctate 

rim, 

Legs: Longer spur of hind tibia about three-fourth as long as hind 

basitarsus, broadly rounded on outer margin just beyond basal emargina- 

tion; comb of hairs on hind basitarsus beneath margined outwardly by 

only two long bristles respectively about one-half and three-quarters the 

distance from base. 
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Distribution. Intensive collecting will probably show that 
this species 1s present in most of Madagascar with the possi- 
ble exception of the xeric southwest coast. I have examined 
a total of 85 specimens (39 females and 46 males) from the 
following localities (reading from north to south) during the 
months of October through April, and July: Nossi-Bé, V_ [al- 
lée] de Sambirano | Riviere], Maroantsetra, Majunga, Mora- 
fenobe, Maevatanana, Tananarive, Vatomandry, Betroka, 
{Mt.] Kalambatitra, Bekily and Antanimora. I have seen a 
male from Fitanpito (?), a locality which I am unable to find 
on any map. 

Mesa nodosa (Guérin), new combination 

(Plate 6, Fig. 2) 

Myzine nodosa Guérin, 1837. Dict. pitt. hist. nat. 5:577. [¢; Mada- 

gascar; type in Paris Museum (?) |.—Saussure, 1892. Jn Grandidier, 

Hist. Madag. 20:240, pl. 22, fig. 6. [¢; Tananarive].—Dalla Torre, 

18972- Cat. Hym, 8:1125. 

Plesia (Mesa) hova Turner, 1808. Ann. Mag. Nat. Hist. (8) 1:504. 

{Q9; Tamatave; variety (!) from Betsileo; type in British Mu- 

seum]. NEW SYNONYMY. 

Elis (Mesa), hova Turner, 1912. Proce. Zool. Soc. London, p. 704 (in 

key), p. 707. [ 2]. 

Elis (Mesa) nodosa (Guérin) Turner, 1912. Proce. Zool. Soe. London, 

pe 04 sGni ckey) paialosealdnlls 

This is the most common of the Madagascan Mesa and ap- 
parently is distributed over most of the island with the possi- 
ble exception of the xeric southwest coast. 

The generally smaller size (11 mm. ave. length) distin- 
euishes the male from the other Madagascan Mesa except saus- 
surei. It is easily separated from the latter species by the 
denser silvery pubescence (the ‘‘duvet blane’’ of Guérin), 
the relatively sparser punctation of upper part of front and 
head beneath, the somewhat shorter petiole of the first abdomi- 
nal segment, the entire lack of pale maculations on abdomen, 
and the punctate, non-rugose posterior slope of propodeum. 
The genitalia are quite distinct as may be seen by reference 
to the figures. 

The female is readily separated from all other species by 
the shape of the longer hind tibial spur which is right-angled 
on outer margin just beyond the basal emargination. The 
female is quite variable in the extent of ferruginous macula- 
tions, but there is no apparent geographical correlation and, 
therefore, no basis for using this character for subspecifie dif- 
ferentiation. 

Turner (1908) states that the female is allied to atopogamia 
(Saussure) from Africa. However, this is only a superficial 
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color resemblance as the latter species has, amone other char- 

acters, a differently shaped hind tibial spur. 
Turner, in describing hova, notes that it is almost certain 

to be the female of nodosa. I do not know on what grounds 
Turner based this statement, but I am basing the synonymy 
given above on the fact that nodosa males and hova females 
are relatively less strongly sculptured than the males and fe- 
males I have associated under saussuret. In addition, nodosa 
males and hova females are more common than the two sexes 
of any other species considered here. 

I have not seen any of the types, but the size, lack of ab- 
dominal maculations and dense silvery pubescence of the 
males agree better with Guérin’s description than any other 
males. Saussure’s identification of the male of nodosa agrees 
with mine for he mentions the abdomen as being entirely black 
and the dense silvery pubescence and gives a figure of the first 
abdominal segment which agrees better with this male than 
with that of saussurei. Turner’s original description of hova 
is adequate for the definite determination of the female. 

Male. Length 8-13 mm. (mean 11 mm.). Black, shining; palpi, mandi- 

ble at tip, fore and mid trochanters and femora usually, fore tibia 

except externally, mid and hind tibiae usually except spot at base 

externally, all tarsi, all tibial spurs, and apex of tegula, ferruginous; 

mandible except tip, narrow rim of frontal prominence, fore tibia ex- 

ternally, mid and hind tibiae at base externally, tegula at base, axillary 

sclerite, and margins of mesosternum medianly, creamy. Densely clothed 

with short, erect silvery hairs which are especially conspicuous on ab- 

domen; last tergite with hairs dark and sparse. Wings hyaline, nervures 

fuscous. 

Head: Median emargination of apical margin of clypeus broader than 

in other species; frontal prominence shallowly concave, densely pune- 

tate; rugose punctation of front usually extending only half the distance 

to lower ocellus, the remaining area and vertex rather sparsely pune- 

tured; punctation beneath sparser than in other species, the individual 

punctures separated by several times the width of a puncture. 

Thorax: Upper triangular area of metapleuron smooth and shining; 

posterior slope of propodeum closely punctate, but not rugose. 

Abdomen: Petiole of first segment about one-third the total length; 

first sternite rounded basally, without longitudinal carinae; last tergite 

with apical emargination shallow, pygidial area flat, the delimiting 

carinae short, about one-third the length of the exposed part of seg- 

ment, the carinae margined inwardly by deep, contiguous punctures; 

inner surface of cuspis with modified setae longer and more slender at 

tip than in sausswrei. 

Female. Length 9-13 mm. (mean 10 mm.). Black, shining; color 

varying from those having only palpi, mandible except tip, and tegula, 

ferruginous, to those having palpi, mandible except tip, scape and basal 
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segment of antennal flagellum, head except beneath, pronotum, mesoscu- 

tum, scutellum, tegula, anterior tibia and tarsus, ferruginous. Wings 

infumated, not so strongly as in sausswrei, pater at base, marginal cell 

of forewing darker. Vestiture as in saussurei. 

Head: Front with coarse, contiguous punctures on lower half or two- 

thirds and along inner eye margin narrowly, the upper half or third 

broadly impunetate; vertex with scattered punctures, denser behind and 

between eye and lateral ocellus; beneath with scattered punctures most 

of which are separated by more than the width of a puncture; ocelli in 

a low triangle, ocellocular distance twice the postocellar distance. 

Thorax: Everywhere comparatively more sparsely punctate than 

saussurei, and with the following differences; lateral surface of prono- 

tum posteriorly with only a few short, finer striae; dorsal surface of 

propodeum with median groove narrower, central carina and adjacent 

row of contiguous punctures lacking, anteriorly in middle with fine, 

dense punctures, posteriorly with coarse, contiguous ones, posterior sur- 

face with dense, fine punctures except above and laterally where there 

are a few larger ones. 

Abdomen: Anterior declivous surface of first tergite with numerous 

fine punctures and a few larger ones laterally; elsewhere punctured 

much as in saussurei, but comparatively more sparsely; pygidium like 

saussurei, but narrow rim shining and impunctate, not coarsely 

shagreened. 

Legs: Longer spur of hind tibia about three-fourths as long as hind 

basitarsus, the outer margin right-angled just beyond basal emargina- 

tion; comb of hairs on hind basitarsus beneath margined outwardly 

only by two long bristles respectively about one-third and two-thirds 

their distance from base. 

Distribution. Like saussurei, this species will probably prove 
to be distributed over most of Madagascar with the possible 
exception of the xeric southwest coast. I have examined a 
total of 123 specimens (49 females and 74 males) from the 
following localities (reading from north to south) during the 
months of December through March: Maroantsetra, Mora- 
fenobe, Mahabo, Antanambe, Maintirano, Tamatave, Tanan- 
arive, Ihosy, Betroka, Bekily and Antanimora. 

Mesa seyrigi,® new species 

(Plate 6, Fig. 6) 

In size and coloration the female of the present species re- 
sembles saussurei, but has hyaline wings and less coarse pune- 
tation. It is distinguished from that species, in addition to the 
characters noted above, by the arrangement of ocelli in an 
equilateral triangle, lack of numerous fine striae posteriorly 

‘For the late André Seyrig whose intensive collecting of Madagascan 

Hymenoptera has formed the basis for his studies on the Ichneumonidae, 

Arnold’s work on the Sphecidae and the present paper on the Tiphiidae. 
. 
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on the lateral vertical surface of pronotum, the presence of a 
row of about six flat, short spines on basal two-thirds of hind 
basitarsus adjacent to the comb beneath, and the lack of a 
narrow shagreened apical rim on pygidium. 

The male I assign below as the allotype may be incorrectly 
associated since it is from Tananarive and the females from 
Bekily and Antanambe. However, it belong to the same spe- 
cies group as nodosa and saussurei as evidenced by the modi- 
fied scale-like setae on the inner surface of the cuspis. Ex- 
ternally it is very close to marovatana and I had assigned it 
there originally, but the very distinctive genitalia separate it 
at once from all species. The paramere is broadened toward 
the apex, subtruncate at apex and surmounted by a stout 

thorn. In all other species the paramere is narrowed toward 
the apex. 

Type: 2; Bekily, Madagascar; March 1930; (A. Seyrig). 
[Cornell University, Type No. 2429]. 
Female. Length 10 mm. Black, shining; palpi, mandible except tip, 

apical half of clypeus, tegula, axillary sclerite, legs except coxae and 

tibial spurs, ferruginous; antenna, coxae and abdomen, dark castaneous. 

Vestiture sparse, short, silvery, somewhat longer on abdomen; hairs of 

front, pronotum and pygidium not thickened. Wings hyaline except 

marginal cell of forewing deeply infuscated. 

Punctation much as in sausswrei, but sparser and not so coarse, the 

main differences as follows: Ocelli arranged in an equilateral triangle, 

the ocellocular distance twice the postocellar distance; seutellum with 

comparatively smaller punctures which are very sparse; dorsal surface of 

propodeum with median groove narrower and not ecarinate down the 

middle, lacking a row of contiguous punctures adjacent to groove and 

rather densely and minutely punctate elsewhere, some larger, contiguous 

punctures at apex, posterior surface with scattered large punctures 

which are somewhat denser above and laterally; narrow apical rim of 

pygidium impunctate, smooth, not coarsely shagreened; hind basitarsus 

with comb of hairs beneath margined outwardly by a row of about six 

flattened, short bristles on basal two-thirds and a long slender bristle 

about three-quarters of distance from base. 

The topotypic female paratype is 9.5 mm. long and the fe- 
male paratype from Antanambe is 15.0 mm. long. Both agree 
with the type in all essential details of coloration and sculp- 
ture. 

Allotype: 6; Tananarive, Madagascar. [Cornell Univer- 
sity |. 

Male. Length 15 mm. Black, shining; fore and mid legs except 

coxae, hind tarsal segments with narrow apical annulations, tibial spurs, 

narrow anterior margin of frontal prominence, tegula and axillary 

selerite, ferruginous; mandible at tip and hind leg except coxa and 

annulations on tarsal segments, castaneous; palpi, mandible except tip, 
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small spots externally at base of fore tibia, apices of fore and mid 

tibiae, and margins of mesosternum medianly, creamy; Vestiture mod- 

erately dense, silvery except on last tergite where it is sparser and 

dark. Wings hyaline, nervures fuscous. 

Sculpture very similar to marovatana with the following exceptions: 

Frontal prominence more sparsely punctate along margins, lateral sur- 

face of pronotum more sparsely punctate along lower margin, lateral 

carinae of pygidium longer, about one-half the length of exposed part 

of segment. 

Paratypes: ? ; same data as type; |K. V. Krombein Collec- 
tion]. 2; Antanambe, Madagascar; [U. 8S. National Museum]. 

Mesa madecassa, new species 

(Plate 6, Fig. 3) 

This and the following two species, tandrona and marova- 
tana, are very closely related and form a fairly well-defined 
series separable from nodosa, seyrigi and saussurer by the 
larger size of both sexes, lack of scales on inner surface of 
cuspis of male genitalia, and presence of stouter bristles on 
front, pronotum and pygidium of females. It is probable that 
further collecting may establish the existence of additional 
species in this series, since the three discussed here apparently 
are very circumscribed in distribution, 

The male is very close to tandrona and marovatana, but may 
be readily distinguished from the former by the smooth upper 
triangular area of the metapleuron and in being comparatively 
more slender. It is separated from marovatana by the nar- 
rower, deeper apical emargination of pygidium, lack of creamy 
spots on anterior tibia, and the longer, stronger lateral carinae 
of pygidium. Minute genitalic differences also exist. 

The female is readily distinguished by being almost totally 
ferruginous, rather than black with ferruginous markines as 
in the other species. From tandrona and marovatana it is also 
distinguished by the relatively greater postocellar distance, 
broadly impunctate upper half of front, and relatively sparser 
and smaller punctures on dorsum of pronotum. 

The association of sexes is based on the relatively large size 
and from both havine been collected at Bekily in southern 
Madagascar. 

Type: 6 ; Bekily, Madagascar ; December 1932; (A. Seyrig). 
[Cornell University, Type No. 2427]. 

Male. Length 15 mm. Black, shining; palpi, tegula and axillary 

sclerite, fore leg except coxa, mid leg except coxa and tarsus, hind tibia 

beneath, and all tibial spurs, ferruginous; mandible at tip, mid tarsus, 

hind femur, tibia except beneath and tarsus, castaneous; mandible except 

tip and margins of mesosternum medianly, creamy. Clothed with mod- 

erately dense, silvery pubescence except last tergite where it is dark 
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and sparse. Wings hyaline, nervures fuscous, 

Head: Median emargination of apical margin of cylpeus narrow and 

shallow; frontal prominence with a deep median groove and more 

sparsely punctate along lateral margins than elsewhere; front with pune- 

tures large, shallow and contiguous, extending to fore ocellus; vertex 

with punctures smaller and sparser than beneath; beneath with pune- 

tures of an intermediate size as compared with those of front and vertex, 

not contiguous, separated from each other by less than the width of a 

puncture. 

Thorax: Punctured much like saussurei except that posterior slope of 

propodeum is not so coarsely rugosopunctate. 

Abdomen: Petiole of first segment short as in nodosa, about one-third 

the total length; first sternite at base evenly rounded, without carinae; 

apical emargination of the last tergite narrower than in marovatana, 

almost as deep as wide, pygidial area flat, the delimiting carinae short, 

about one-third the length of exposed part of segment, with a few 

punctures along inner margins. 

Allotype: 2; Bekilvy, Madagascar; March 1930; (A. Sey- 
rig). [Cornell University ]. 

Female. Length 14 mm. Ferruginous, shining; middle of mesosternum, 

first tergite narrowly at apex, second tergite except for a large antero- 

lateral spot, and third and fourth tergites except for small lateral spots, 

black; metasternum, middle of dorsal and posterior surfaces of pro- 

podeum, and basal half of third and fourth sternites, castaneous. Vesti- 

ture sparse, similar to nodosa except that bristles of front, dorsum of 

pronotum, and pygidium, stouter and ferruginous. Wings moderately in- 

fumated and with violaceous reflections, marginal cell of forewing not 

darker than rest of wing. 

Head: Front with coarse, contiguous punctures on lower half, the 

upper half impunctate except for a few scattered smaller ones along 

inner eye margin; vertex with a few scattered smaller punctures; 

beneath with scattered, smaller punctures; groove adjacent to occipital 

carina beneath not deep, not crenulate; ocelli in a low triangle, the 

ocellocular distance slightly over twice the postocellar distance (11:5). 

Thorax: Dorsal surface of pronotum with relatively small, subcon- 

tiguous punctures, a narrow median strip impunctate, lateral surface 

with some scattered punctures anteriorly and above, posteriorly with 

only a faint indication of a few short, fine striae; mesoscutum and 

scutellum with relatively small, scattered punctures; postscutellum with 

dense, minute punctures; mesopleuron on disk with large, subcontiguous 

punctures; metapleuron with dense, minute punctures; dorsal surface of 

propodeum with median groove moderately broad, bisected by a carina 

on basal half, but no impressed, adjacent row of large punctures, the 

remainder of dorsal surface with small, dense punctures except for 

large, contiguous ones posteriorly, lateral surface with close, oblique 

rugulae, posterior surface with dense, small punctures and a few 

scattered large ones. 
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Abdomen: Punctation of first five segments as in nodosa; pygidium 

similar to nodosa, but with stouter bristles. 

Legs: Longer spur of hind tibia about three-fourth as long as hind 

basitarsus, the outer margin broadly rounded just beyond the basal 

emargination; comb of hairs on hind basitarsus beneath margined only 

by two long bristles respectively about one-third and two-thirds their 

distance from base. 

The paratype female differs in no essential respect. 
Paratype: 2 ; Bekily, Madagascar; January 1933; (A. Sey- 

rig). Deposited in U. 8. National Museum. 

Mesa marovatana,” new species 
(Plate 6, Fig. 4) 

This species is closely related to madecassa and tandrona. 
The female may be separated from those species by the larger 
size (possibly a series of each species involved would show 
overlapping size ranges), entirely dark vestiture, and the deep, 
non-crenulate groove adjacent to occipital carina on under 
side of head. The male agrees very closely with that of ma- 
decassa in having the upper triangular area of the metapleu- 
ron smooth and in the slender form. There are minute geni- 
tale differences between the two, the apical emargination of 
the pygidium is broader and shallower in marovatana, the de- 
limiting carinae of the pygidium shorter and weaker, and the 
anterior tibia is ferruginous with creamy spots externally at 
base and apex, instead of entirely ferruginous as in madecassa. 

The association of sexes is based on the relatively large size 
and from both having been collected at Tananarive in central 
Madagascar. 

Type: ¢; Tananarive, Madagascar. [Cornell University, 
Type No. 2426]. 

Male. Length 16 mm. Black, shining; fore and mid legs except coxae 

and mid tarsus, hind tibia beneath, mid and hind tarsal segments with 

narrow apical annulations, and tibial spurs, ferruginous; mandible at 

tip, narrow anterior margin of frontal prominence, tegula, axillary 

sclerite, mid and hind tarsal segments except apical annulations, and 

hind leg except tibia beneath, castaneous; palpi, mandible except tip, 

small spots externally at base and apex of fore tibia, and margins of 

mesosternum medianly, creamy. Vestiture moderately dense, silvery 

except on last tergite where it is sparser and dark. Wings hyaline, 

nervures fuscous. 

Sculpture very similar to madecassa with the following exceptions: 

Head beneath slightly less closely punctate; delimiting carinae of 

pygidial area shorter (about one-fourth the length of exposed part of 

segment), weaker, the apical emargination broader, about twice as wide 

as deep; paramere narrower, gradually narrowed toward tip. 

Allotype: 2; Tananarive, Madagascar. [Cornell Univer- 
sity |. 

9Marovatana—a subtribe of the Hova. 
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Female. Length 18 mm. Black, shining; entire head except tip of 

mandible and head medianly beneath, dorsum of pronotum, mesoscutum, 

scutellum, middle of postscutellum, tegula, base of fourth and all of 

fifth and sixth abdominal segments, ferruginous; fore tibia, all tarsal 

segments narrowly at apices, apical half of second and third tergites, 

and apices of second and third sternites medianly, castaneous. Vestiture 

dark, the bristles on front, pronotum and pygidium stouter than in 

nodosa; all tibial spurs ferruginous. Wings strongly infumated and with 

violaceous reflections, the marginal cell of forewing darker than rest of 

wing. 

Head: Front with coarse, contiguous punctures on lower half, be- 

coming somewhat sparser laterally on upper half, only a narrow space 

before anterior ocellus impuncate; vertex with subcontiguous to scattered 

punctures of several sizes; ocelli in a low triangle, ocellocular distance 

slightly less than twice the postocellar distance (13:7); head beneath 

with very sparse, large punctures, the groove adjacent to occipital 

carina deep, but not crenulate. 

Thorax: Dorsal surface of pronotum with coarse, contiguous punctures 

except a narrow, anterior, median impunctate spot and the apex nar- 

rowly, the lateral surface with some small punctures anteriorly and 

above, no trace of fine oblique carinae posteriorly; mesosecutum with 

coarse punctures concentrated posteriorly and along parapsidal furrow; 

scutellum with only a few coarse punctures toward side; postscutellum 

with dense, minute punctures; disk of mesopleuron with coarse, subcon- 

tiguous punctures; metapleuron with dense, minute punctures; dorsal 

surface of propodeum with median groove rather broad, bisected on 

basal half by a carina, adjacent lateral row of deep punctures lacking, 

the rest of surface with rather dense, minute punctures except for an 

apical concentration of large, contiguous ones, lateral surface with 

numerous oblique rugulae, posterior surface with dense, minute pune- 

tures except for a few larger ones above and laterally. 

Abdomen: Punctured as in tandrona, but pygidium with more numer- 

ous bristles. 

Legs: Longer spur of hind tibia as long as hind basitarsus, the outer 

margin broadly rounded just beyond basal emargination; comb of hairs 

beneath on hind basitarsus margined outwardly only by two long 

bristles respectively about one-half and three-quarters their distance from 

base. 

Mesa tandrona,!? new species 

(Plate 6, Fig. 5) 

The male of tandrona is very similar in appearance to those 
of marovatana and madecassa, but differs in the slightly 
stouter build, longitudinally rugulose upper triangular area 
of metapleuron, and the minute genitaliec differences as figured. 

The female, which resembles a large, fully maculated nodosa 
female, is distinguished from that species at once by the rela- 

10Tandrona—a tribe of northwest Madagascar. 
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tively stouter bristles on front and pronotum and the differ- 
ently shaped longer spur of hind tibia. From its closest rela- 
tives, madecassa and marovatana, it is separated by the deep 
crenulate groove adjacent to occipital carina on under side of 
head, the relatively denser punctation of scutellum arranged 
more or less in longitudinal rows, and the apex of pygidium 
reflexed upward. 

The association of sexes is based on a single pair collected 
in the valley of the Sambriano River, in northwest Mada- 
oascar, 

Type: ¢; V{allée| de Sambirano |Riviére], [northwest | 
Madagascar; (A. Seyrig). [Cornell University, Type No. 
9428]. 

Male. Length 17 mm. Somewhat stouter than madecassa. Black, 

shining; palpi, mandible except tip, fore leg except coxa, and all tibial 

spurs, ferruginous; mandible at tip, mid and hind legs, tegula and 

axillary sclerite, dark castaneous; margins of mesosternum medianly, 

creamy. Clothed with moderately dense, silvery pubescence, except last 

two tergites where it is sparse and dark. Wings hyaline, nervures 

fuscous. 

Head: Apical margin of clypeus evenly rounded, not emarginate; 

frontal prominence with median groove shallower and broader than in 

madecassa, and rather densely punctate everywhere; front with large, 

shallow, contiguous punctures extending to fore ocellus; vertex with 

scattered smaller punctures; punctures beneath head equal in size to 

those on vertex, but separated by less than the width of a puncture. 

Thorax: Punetured much like saussurei except upper triangular area 

of metapleuron finely, longitudinally rugulose. 

Abdomen: Petiole of first segment short, about two-fifths the total 

length of the segment; first sternite at base evenly rounded, without 

carinae; apical emargination of last tergite very shallow, about three 

times as wide as deep, pygidial area flat, the delimiting carinae long, 

about two-thirds the length of exposed part of segment, and with a few 

punctures along inner margins. 

Allotype: 2 ; V[allée] de Sambirano [| Riviére], [northwest | 
Madagascar; (A. Seyrig). [Cornell University ]. 

Female. Length 14.5 mm. Black, shining; palpi, mandible except tip, 

head except medianly beneath, scape entirely and flagellum beneath, 

pronotum, mesoscutum, scutellum, tegula, axillary sclerite, prosternum 

except medianly, and anterior femur and tibia, ferruginous; flagellum 

of antenna above, anterior tarsus, mid and hind femora and tibiae to 

some extent, and median spot on second sternite, castaneous. Vestiture 

sparse, similar to nodosa except that bristles of front, dorsum of prono- 

tum and pygidium are stouter and ferruginous; mid and hind tibial 

spurs, white. Wings strongly infumated and with violaceous reflections, 

marginal cell of forewing darker than rest of wing. 
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Head: Front with coarse, confluent punctures except a narrow area 

impunectate before anterior ocellus; vertex with somewhat smaller, con- 

tiguous to subeontiguous punctures; ocelli in a low triangle, postocellar 

distance one and a half times the ocellocular distance; head beneath 

with scattered punctures, groove adjacent to occipital carina deep and 

crenulate. 

Thorax: Dorsal surface of pronotum with coarse, contiguous pune- 

tures, the lateral surface with punctures more separated, but equally 

large; mesoscutum and scutellum as coarsely punctate as dorsal surface 

of pronotum, the mesoscutum sparsely punctate, the scutellum much 

more densely so, the punctures laterally arranged in longitudinal rows; 

postscutellum with dense, minute punctures; mesopleuron on disk with 

coarse, contiguous punctures; metapleuron with dense, minute pune- 

tures; dorsal surface of propodeum with median groove broad, bisected 

on basal half by a carina, adjacent row of large punctures lacking, 

laterad of groove with minute, rather dense punctures, at apex with 

large, contiguous pits, posterior surface with dense, minute punctures, 

some larger ones laterally and above, lateral surface with close, oblique 

rugulae. 

Abdomen: Punctation similar to nodosa though somewhat sparser; 

pygidium with apex reflexed upward, the bristles very sparse, stout and 

short. 

Legs: Longer spur of hind tibia about three-fourths as long as hind 

basitarsus, the outer margin broadly rounded just beyond basal emar- 

gination; comb of hairs on hind basitarsus beneath margined outwardly 

by only two long bristles respectively about one-half and three-quarters 

their distance from base. 

Methocha cambonini Saussure 

Methoca Cambonini Saussure, 1891. Mitt. Schweiz. Ent. Ges. 8:259. 

[2; Madagascar; specific name probably a lapsus for cambouei; 

type in Geneva Museum (?) ]. 

Methoca Cambouei (1!) Saussure, 1892. In Grandidier, Hist. Madag. 

20:299, pl. 22, fig. 8. [2,; Imerina Prov., Madagascar]. 

Methoca Cambouci (!) Saussure, 1892. In Grandidier, Hist. Madag. 20: 

expl. pl. 22, fig. 8. 

Methoca cambouei (!) Dalla Torre, 1897. Cat. Hym. 8:1. 

I know this species only from Saussure’s description and fig- 
ure. The male of one of the two new species described below 
may be the opposite sex of cambonini, but it is impossible to 
decide this from the limited material at hand. The following 
description is paraphrased from Saussure (1892). 

Female. Length 8-11 mm. Black, shining; mandible, antenna on 

basal half, and legs except tarsi, obscurely ferruginous. Sparsely 

clothed with short, griseous hairs which are denser on the abdominal 

tergites. Wingless. 

Head: Clypeus triangular, slightly convex, apical margin weakly 

rounded; face slightly convex, finely longitudinally striate, with a feeble, 
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median cariniform tubercle slightly above antennae; ocelli in an equi- 

lateral triangle; vertex punctate, more or less in transverse rows. 

Thorax: Not compressed, with separated punctures which are denser 

anteriorly than posteriorly; pronotum globose, ovate; mesoscutum rather 

flat, densely shagreened, separated from mesopleuron by a groove; 

mesopleuron striate; scutellum ovoidal, convex, but scarcely elevated 

into a tubercle, with strong separated punctures; propodeum globose, 

punctured above, striate on sides. 

Legs: Anterior femur sinuate above, middle femur only feebly so, 

and posterior femur only in middle. 

Methocha arnoldi,!! new species 

Relatively few Methocha males are known from the Ethi- 
opian region which suggests the possibility that the species are 
frequently parthenogenetic as in the Palaearctic articulata 
(Latreille) (=ichneumonides Latreille). The unique type of 
plesioides Turner from Spanish Guinea and the unique types 
of this and the following new species are the only male speci- 
mens recorded from the Ethiopian region. Turner’s deserip- 
tion of plesioides (1911. Mitt. Zool. Mus. Berlin 5: 389) is not 
as detailed as one could wish, but he mentions that the first 
abdominal segment is petiolate and three times as long as 
broad at apex, whereas in the males of the two species de- 
scribed here the first abdominal segment is not petiolate, 
and the apical width is three-fourths the length. In the rela- 
tively sparse punctation plesioides resembles lambertoni more 
than arnoldi. 

Type: 6; near Rogez, Madagascar; June 1946; 900 meters; 
(Ch. Lamberton). [K. V. Krombein Collection]. Placed on 
loan deposit in U. 8. National Museum. 

Male. Length 8 mm. Black, shining; mandible ferruginous; palpi, 

fore tarsus, and tibial spurs, castaneous. Vestiture short, erect except on 

mesopleuron and legs, silvery and moderately dense on head and thorax, 

sparse and dark on abdomen, that of antenna dense and black. Wings 

hyaline and iridescent, stigma and veins fuscous. 

Head: Clypeus convex, sparsely punctate, not tubereulate at base, 

median apical margin shallowly emarginate; front with a blunt, median 

prominence, subcontiguously punctate; vertex and head beneath more 

sparsely punctate; lines tangential to outer edges of fore and lateral 

ocelli intersecting at a right angle, the postocellar distance slightly less 

than half the ocellocular distance (5:11). 

Thorax: Pronotum densely punctate except the central posterior half 

of the dorsal surface; mesoscutum more densely punctate laterally than 

in middle; scutellum more densely punctate anteriorly and laterally 

ilFor Dr. George Arnold, Director of the National Museum of South- 

ern Rhodesia, in recognition of his painstaking series of papers on 

African wasps. 
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than posteriorly; mesopleuron convex, densely punctate, without grooves 

or a large, deep punctiform impression; upper area of metapleuron 

smooth, lower area with some oblique rugae; dorsal and posterior sur- 

faces of propodeum deeply and very coarsely rugosoreticulate, lateral 

surface with large, contiguous punctures arranged in oblique rows. 

Abdomen: Punetation of tergites and third to sixth sternites finer 

than on thorax, rather dense on first tergite and becoming progressively 

sparser to the sixth segment; first and second sternites with larger punc- 

tures, those of first slightly sparse; seventh tergite convex, with a few 

small, scattered punctures, slightly emarginate at apex; hypopygium 

moderately closely punctate at base. 

Legs: Carina along inner margin of upper surface of hind coxa not 

expanded into a lamella in middle. 

Methocha lambertoni,!2 new species 

This species is easily distinguished from arnoldi, the only 
other male Methocha known from Madagascar, by the finer 
and sparser punctation, ratio of postocellar to ocellocular dis- 
tance and the deep, broad punctiform impression anteriorly 
between mesopleuron and mesosternum. 

Type: 6; near Rogez, Madagascar; November 1946; 900 
meters; (Ch. Lamberton). [K. V. Krombein Collection]. 
Placed on loan deposit in U. S. National Museum. 

Male. Length 6.5 mm. Black, shining; palpi, mandible, apical half of 

clypeus, and tibial spurs, ferruginous; legs in varying degrees castaneous. 

Vestiture and wings as in arnoldi. 

Head: Clypeus convex, sparsely punctate, not tuberculate at base, 

median apical margin shallowly emarginate; frontal protuberance 

slightly more prominent than in arnoldi, lower two-thirds of front with 

subcontiguous punctures somewhat smaller than in arnoldi, upper third 

of front, vertex and head beneath with sparser punctures; lines tan- 

gential to outer margins of fore and lateral ocelli intersecting at slightly 

less than a right angle, the postocellar distance less than ocellocular 

distance (2:3). 

Thorax: Pronotum with fine, scattered punctures; mesoscutum with 

larger, closer punctures; scutellum and postscutellum with only a few 

fine punctures; mesopleuron convex, with fine punctures, somewhat closer 

anteriorly, without grooves, but with a deep, broad punctiform impres- 

sion anteriorly between mesopleuron and mesosternum; upper area of 

metapleuron smooth, lower area with some oblique rugae; upper and 

posterior surfaces of propodeum more finely rugosoreticulate than 

arnoldi, lateral surface with oblique rugae. 

Abdomen: Punctured as in arnoldi, but comparatively more finely and 

sparsely; hypopygium practically impunetate basally. 

Legs: Carina along inner margin of upper surface of hind coxa not 

expanded into a lamella. 

12For Prof. Ch. Lamberton, Secrétaire de 1’Académie Malgache, who 

has furnished me with many interesting Madagascan wasps. 
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SYNONYMICAL NOTES RELATING TO MENOPSIMUS CADUCUS 

DYAR 

(LEPIDOPTERA, PHALAENIDAE) 1 

By JOHN G. FRANCLEMONT,? Bureau of Entomology and Plant 

Quarantine, United States Department of Agriculture 

A careful study of the material recorded as Menopsimus 
caducus Dyar, which had been collected in the Adirondack 
Mountains of New York and in the region around Ithaca, 
New York, made it obvious that in most collections two dis- 
tinct species were confused under this name. A comparison of 
the types of Menopsimus caducus Dyar and Thalpochares frac- 
tilinea Smith, formerly considered a svnonym of caducus, has 
shown that they represent two distinct species. Caducus aver- 
ages shehtly larger than fractilinea; it is usually darker, with 
the basal part of the t.p. line more oblique and with a pale 
shade on its outer side, while in fractilinea the basal part of 
the t.p. line is almost erect; moreover the t.a. and t.p. lines 
appear continuous in caducus, but in fractilinea to be a series 
of vaguely connected small dots. The male and female geni- 
talia of the two species differ; caducus has larger male geni- 
tala, and the most evident character is the swollen uncus, 

which in fractilinea is almost linear; in the female genitalia 
the ductus bursae is longer in caducus. Otherwise the two 
species are very similar. 

Dyar’s type series of caducus in the U. S. National Museum 
shows the variation to be expected in that species, some of the 
specimens being very contrastingly marked and others more 
uniformly; since he selected no specimen from his series as 
‘“Type,’’ I have selected one of the very contrastingly marked 
specimens, a male, as the ‘‘Type’’ (Lectotype), and I have so 
marked it. 

Further study showed that Tholomiges turfosalis (Wocke) 
of Europe was congeneric in every respect with the two North 
American species. When the original description of humidalis 
Doubleday, a synonym of turfosalis, was checked, it was fur- 
ther discovered that Doubleday had employed the generic 
name Hypenodes for humidalis. Since this antedates Guénée’s 
usage of Hypenodes by four years, we must credit the name 
to Doubleday. It is thus necessary to suppress both Tholo- 
miges Lederer and Menopsimus Dyar as synonyms of Hy- 
penodes Doubleday. For the species placed in Hypenodes 

1The initial studies of the moths of this complex were made at Cor- 

nell University. 

“Entire publication costs paid by author as a voluntary contribution 

to the Society. 
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Guénée by authors, the name Schrankia Hiibner (Verz. bek. 
Schmett, p. 345, [1825] with type Pyralis taenialis Hiibner ) 
is available; Schrankia would have to be used for the moths 
of this group anyway, as it has twenty-nine years’ priority 
over Hypenodes Guénée. 

Appended is a synopsis of the group. 

Hypenodes Doubleday 

Hypenodes Doubleday, The Zoologist 8: (Appendix), ev, 1850 

TYPE: Hypenodes humidalis Doubleday = Hypena turfosalis Wocke 

= Hypenodes turfosalis (Wocke). Monobasic. 

Schrankia Herrich-Schaffer, Syst. Bearb. Schmett. Eur., vol. 2: 448, 1850- 

nec Schrankia Hiibner, Verz. bek. Schmett., p. 345, [1825]. 

TYPE: Hypena turfosalis Wocke = Schrankia turfosalis (Wocke). 

Monobasice. 

Tholomiges Lederer, Noct. Eur., pp. 46 and 216, 1857 (nom. nov. for 

Schrankia Herrich-Schaffer nec Schrankia (Hiibner.) 

TYPE: Ipso facto Hypena turfosalis Wocke = Tholomiges turfosalis 

(Wocke). 

Menopsimus Dyar, Jour. N. Y. Ent. Soe. 15:110, 1907 

TYPE: Menopsimus caducus Dyar. Monobasiec. 

1. Hypenodes turfosalis (Wocke) [European]. 

Hypena turfosalis Wocke, Ztschr. Ent. Breslau 4(16): pl. 5, fig. 17, 1850. 

Hypenodes humidalis Doubleday, The Zoologist 8: (Appendix) ev, 1850. 

2. Hypenodes caducus (Dyar) 

Menopsimus caducus Dyar, Jour. N. Y. Ent. Soe. 15:110, 1907. 

3. Hypenodes fractilinea (Smith) 

Thalpochares fractilinea Smith, Ann. N. Y. Acad. Sei. 18: 125, 1908. 

A NEW MYMARID PARASITIC IN EGGS OF HELOPELTIS 

CINCHONAE MANN 

(HYMENOPTERA, MYMARIDAE) 

By A. B. GAHAN, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

A good series of specimens reared from eggs of Helopeltis 
cinchonae Mann, a mirid pest of the tea plant, was recently 

received from R. A. Lever of the Department of Agriculture 
of the Federation of Malaya. Since the specimens seem to rep- 
resent a new species and the sender is anxious to have a name 
for them, I have drawn up the following description. 

Erythmelus helopeltidis, new species 

Female.—Length 1.0 mm. General color shining black; basal one- 

third to one-fourth of abdomen, median and posterior trochanters and 

apical half or more of posterior coxae white or very pale yellowish; all 
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tibiae and all tarsi testaceous; antennal scape and pedicel brownish 

testaceous, the flagellum dark brown or blackish. Wings hyaline except 

for a weak but obvious infuseation around the apical margin. Head 

practically smooth and polished; thorax also nearly smooth but with 

some very faint reticulation on mesoscutum and scutedllum; propodeum 

and abdomen polished. Antennae approximately three-fourths as long 

as the insect’s body; scape about five times as long as thick; pedicel 

about twice as long as thick; first funicular segment less than half as 

thick as the pedicel, distinctly more slender and slightly shorter than 

the second segment: second to fifth segments of funicle subequal in 

length and successively increasing very slightly in thickness, each ap- 

proximately one and a half times as long as thick; sixth funicular seg- 

ment twice as long as and very slightly thicker than the fifth; club 

solid, as long as the four preceding segments combined and obviously a 

little thicker than the last segment of funicle. Parapsidal grooves very 

weakly impressed; axillae broadly separated; seutellum about as long as 

mesoscutum; propodeum without median carina and without lateral 

folds. Forewing almost five times as long as its greatest width; marginal 

cilia long, the longest fully as long as the greatest width of wing; disk 

of wing mostly bare but with a row of cilia near the margin extend- 

ing from the venation around the apex of wing nearly to the middle of 

posterior margin and with several (about 15 to 25) additional cilia 

mostly confined to the anterior portion of the apical one-fourth of the 

wing. Legs normal. Abdomen a little longer than head and thorax com- 

bined, the hypopygium (in dead specimens) extending beyond the apex 

of last tergite a distance about equal to the length of hind basitarsus. 

Male.—Length 1.0 mm. Brownish black; antennal scape, pedicel, 

usually the basal two or three flagellar segments, legs including all 

coxae, and basal one-third of abdomen yellowish testaceous; wings 

hyaline with a narrow border around the apex fuscous. Some extremely 

weak reticulation on dorsum of mesothorax. Antennae as long as head, 

thorax, and abdomen combined, often somewhat longer, 13-segmented ; 

scape twice as long as broad, pedicel subquadrate; flagellar segments 

subequal and each three to four times as long as thick. Anterior wing 

similar to that of the female except that the discal cilia are much more 

numerous and are distributed over an area on the anterior half of the 

wing extending from near its middle to its apex. Abdomen about as 

long as thorax. Otherwise like the female. 

Tvpe localitv.—Kuala Lumpur, Federation of Malaya. 

Tvpe.—ut.S. National Museum No. 58988. 

Described from 25 females (one holotype) and 19 males 
reared from Helopeltis cinchonae Mann, July 20, 1948 by R. 
A. Lever, 
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FIVE NEW SPECIES OF GRAPTOMYZA 

(DipTERA, SYRPHIDAE) 

By CHARLES T. GREENE, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

The genus Graptomyza Wied. is an interesting group of 
flies closely related to Volucella, and with similar habits. The 

known larvae of both genera are scavengers in decaying vege- 
tation. This genus occurs only in the eastern hemisphere. 

Graptomyza bergi, new species 

Male and female. 4-4.5 mm. long. Pale lemon yellow with black spots. 

Eyes bare. Face and rostriform epistoma and anterior half of front 

lemon yellow; upper portion of front and occiput shining black, black 

on the front with a triangular point in the middle, pointing anteriorly. 

Antenna more tawny; upper edge of third segment blackish brown, which 

color is broader towards the tip; arista tawny at base and black on 

apical portion; bare below and on apical third; basal half to two thirds 

pectinate on dorsal edge. All hairs on head yellow. On the dorsum of 

the thorax, in front of the scutellum, is a large, black, letter ‘‘W’’; 

anterior to the transverse suture are three black spots, the middle one, 

usually, shghtly more elongated; all hairs on the yellow portion, tawny, 

those on the black area, black; mesopleura with a large black spot. 

Three large, black, post-alar bristles; one pair of large, black, dorso- 

central bristles at base of the black W; one large post-sutural and two 

presutural bristles, these may be black or reddish; pteropleura with an 

elliptical black spot; mesopleura with a large black or reddish bristle. 

Squamae brownish gray with black fringe. Halteres yellow. Seutellum 

and its depression lemon yellow, with a small black spot on each side, 

near its base; one pair of large apical bristles, usually parallel but some 

times convergent. Metathorax shining black, narrowly yellow on each 

side. 

Anterior and middle femora and their tibiae pale yellow; their meta- 

tarsi brownish yellow; other tarsal segments deep brown; posterior 

femora mostly yellow; tips of femora, tibiae and outer four segments 

of tarsi black; metatarsi reddish brown; all coxae pale yellow. Wings 

hyaline, veins brown; extreme base of wing and epaulet pale yellow; 

second vein bristly above on ils basal section. 

Abdomen pale yellow with dorsal black spots; second segment with 

four, the outer ones slightly larger; third segment with three, the mid- 

dle one slightly larger; fourth segment with three spots, the middle 

one shghtly elongated. Venter pale yellow. Genitalia yellow. 

Locality. Near the Tenaru River, about two miles inland 
from the north shore of Guadalcanal, April 11, 1945. (Chif- 
ford O. Bere). 

Type—Male. No. 58771. U.S.N.M.—Allotype female, and 
Six paratypes in the U.S. National Museum Collection. Twelve 
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paratypes in the collection of Clifford O. Berg. Differs from 
antipoda Shannon by havine 3 black spots on antero-dorsal 
portion of thorax ; metathorax black; the abdominal markings 
also differ and the face is entirely yellow. 

Graptomyza liberiae, new species 

Male and female. 5-6 mm. long. Yellow and black. Eyes with numer- 

ous short hairs. Face and rostriform prolongation pale yellow; a broad 

median stripe and a narrow, brownish black, lateral spot; yellow on 

sides of face extends upward to slightly above the base of antennae; 

front and occiput black; a large, yellow, orbital spot on each side of 

upper half of front. Antennae grayish black; third segment sometimes 

reddish-yellow at the base. Arista yellow on basal two thirds; apical 

third black; basal two third with microscopical pubescence, mostly above. 

Dorsum of thorax black with a faint opalescence; shoulders broadly, a 

large triangle, dorso-laterally in front of transverse suture and a nar- 

row area extending from wing to wing along the posterior edge, yellow. 

Thoracic bristles black. Pleura shining black; mesopleura with a large, 

yellow, triangle posteriorly. Squamae and fringe pale yellow. Halteres 

yellow. Metathorax shining black. Scutellum with a large depression, 

black with the outer edge yellow; four long bristles. Anterior legs 

and coxae, middle legs, basal half of posterior femora, posterior tarsi, 

yellow; middle and posterior coxae, apical half of posterior femora 

and posterior tibiae black. Wings hyaline, a brown spot extending from 

tip of first vein diagonally to the second; a broader brown band extend- 

ing from the first vein, slightly diagonally across and covering the pos- 

terior crossvein; beyond is a fainter, brownish band extending from tip 

of second vein and covering the apical crossvein. Abdomen pale yellow; 

a broad, lateral, black stripe extending from the first segment, with a 

triangular spot and continuing to the apex of the last segment, narrowly 

connecting with the opposite side; second segment with a large, black, 

central spot, broader posteriorly, which is slightly or sometimes with a 

long, narrow, emargination of yellow; third segment with a similar, 

large, spot broadly and deeply emarginated or sometimes forming two 

separate spots; fourth segment with a large, black, spot, slightly longer 

than its basal width; this spot may be one or narrowly separated in the 

middle to form two spots. Venter yellow with a broad, black, band 

around the outer edges. 

Locality—Republic of Free Liberia, June 20 to Aug. 6, 
1945, (M.S. Briscoe). 

Type Male, No. 58772. U.S.N.M.—Allotype female, and 
four paratypes in the National Museum Collection. Four 
paratypes in the collection of M. S. Briscoe, Howard Univer- 
sity. 

Differs from triangulifera Big. in having the antennae al- 
most entirely black ; the abdominal and leg patterns also differ. 
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Graptomyza javensis, new species 

Female. 9 mm. long. Yellow and black. Eyes with sparse, short hairs. 

Face and rostriform prolongation pale yellow, with a broad dorsal and 

broad lateral brownish black stripes; yellow area on the face extends 

upward and covers the anterior third of the front; upper two thirds of 

front and occiput black. Antennae with the third segment cinereous 

with the base narrowly yellow; two basal segments tawny. Arista yel- 

low, broadly plumose. Dorsum of thorax black with a bluish opalescenee ; 

humeri and a sublateral stripe yellow; a black stripe along the dorso- 

pleural suture, extending from the humerus to the post-alar callus; pleu- 

rae shining black with a broad yellow area extending the entire height 

of the mesopleurae. Squamae with their fringe and the halteres pale 

yellow. Scutellum with a large, deep, black, depression with a broad, yel- 

low, edge. Metathorax shining black. Anterior femora with their coxae 

and the middle and posterior femorae yellow; middle and posterior coxae, 

all tibiae and tarsi brownish black. Wings hyaline, faintly brownish on 

apical half from the third vein to the costa. Abdomen with the first 

segment pale yellow with a large black spot on outer end. A broad sub- 

lateral stripe, pale yellow, extending across the segmental lines; a broad, 

lateral, black stripe on segments two to four; segments two and three 

with a broad, transverse, black band, second band deeply incised pos- 

teriorly; fourth segment broadly black with a narrow, central, reddish 

yellow stripe dividing the black band posteriorly; fourth with a black 

tuberele on each lateral edge; just beyond the middle. Venter broadly 

yellow on the sides with a broad, black, central stripe. Terminalia 

brown above, yellowish below. 

Locality—Mt. Salak, Java, March 1, 1909. Altitude 2,500 
ft. (Bryant and Palmer). 

Type. Female. No. 58773 U.S.N.M. In National Museum 
Collection. 

Differs from longirostris Wied. in the facial and frontal 
markings, and in the thoracic and abdominal patterns. 

Graptomyza palmeri, new species 

Male. 6.5 mm. long. Mostly black with yellow markings. Eyes with 

very sparse, short hairs. Face and rostriform prolongation pale yellow, 

with a broad dorsal and lateral stripes; central stripe slightly broader 

in the middle; upper end, just below the antennae, in the form of a 

large oval; yellow on the sides of face extends slightly above root of 

antennae and narrowly across the front; remainder of front black; occi- 

put yellow. Antennae cinereous with the bases of third segment narrowly 

reddish. Arista plumose, with the basal half tawny and apical half 

black. Dorsum of thorax black with a bluish opalescence; humerus and 

a narrow stripe extending posteriorly to and including post-alar callus, 

yellow; pleurae mostly shining black; propleura and a narrow area ex- 

tending downward along the mesopleura and ending in a small, triangu- 
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lar spot in the upper, posterior corner of the sternopleura, yellow. 

Squamae yellowish white with long, brown, fringe. Halteres yellow. 

Scutellum black with the base narrowly yellow. Metathorax black. An- 

terior coxae, femora, tibiae and metatarsi, middle legs entirely, basat 

half of posterior femora, tibiae and posterior metatarsi, yellow; middle 

and posterior coxae, last four segments of anterior tarsi, apical portion 

of posterior femora and entire tibiae, black. Wings hyaline, faintly 

brownish between the costa and first longitudinal veins. 

Abdomen with a broad, black, lateral stripe starting from anterior 

edge of first segment and extending to same location on the opposite 

side; second segment with a large black, central spot rounded anteriorly 

with a slightly curved emargination on the posterior edge; third seg- 

ment with a large, black spot slightly arched in the middle of the an- 

terior edge and deeply emarginated in the middle of the posterior edge; 

fourth segment with a large black spot with a very narrow, central line 

of yellow; also a sharp, tooth-like prong on each lateral edge just be- 

yond the middle. Venter broadly yellow laterally with a broad, central, 

dark stripe. Genitalia yellowish brown. 

Locality—Tyjibodes, Mt. Gede, Java, 1909, altitude 4,500 
ft. (Bryant and Palmer). 

Type. Male. No, 58774, U.S.N.M. In the National Museum 
Collection. 

Differs from javensis Greene in facial and frontal markings, 

leneth of the antennae, the thoracic, scutellar, abdominal and 

lee patterns, and its smaller size. 

Graptomyza hardyi, new species 

Male. 9 mm. long. Very similar to G. longirostris Wied. but with 

the following differences. Anterior end of mid-frontal stripe does not 

extend to the eye. The anterior portion of the black marking on the 

dorsum of the thorax does not extend to the pleural suture; the yellow 

surrounding the outer, dorsal, portion of the thorax is broader and ex- 

tends to the humerus. Scutellum is slightly wider at the base; the de- 

pression is wider and more yellowish. Metathorax is more yellowish 

with a narrow, yellow stripe down the middle, making the black, central 

area appear like two, large, black, rectangular, spots. Abdomen with 

the first segment entirely yellow; second segment with only two, large, 

elongated black spots; the middle of this segment broadly yellow; the 

other black spots, forming the stripes, are broader. Ventral, black, 

central stripe narrower. 

Type locality—Misamari, Assam, India June 26, 1943. (D. 
E. Hardy) 

Type—Male, No. 58775 U.S.N.M.—In U. 8. National Mu- 
seum Collection, 
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A NEW FLY RELATED TO PHLEBOTOMUS FROM PANAMA! 

(DipTERA, PSYCHODIDAE) 

By G. B. FArrRcHILD, Gorgas Memorial Laboratory, Panama 

The biting flies of the genus Phlebotomus have until quite 
recently occupied a somewhat isolated position within the fam- 
ily Psychodidae, the genus being placed in a subfamily by 
itself, the Phlebotominae. The relationships of this subfamily 
to the rest of the Psychodidae have seemed somewhat obscure, 
in great part due to lack of adequate study of the morphology 
of the other genera, and to the absence of any forms at all 
closely related to Phlebotomus. Hertig (1948) has just de- 
scribed a new genus, Warileya, which differs enough from 
Phlebotomus to indicate possible relationships with other Psy- 
chodidae. The present form departs in certain respects even 
more widely from Phlebotomus and appears to be the most 
primitive member of the subfamily so far discovered. 

Hertigia hertigi, new genus and species 

Male. A pale brownish slender fly similar to Phlebotomus in general 

appearance. Head (fig. 4) wider than high, the eyes relatively larger 

than in Phlebotomus, round. Proboscis (fig. 3) essentially as in Phle- 

botomus, though they have not been dissected. Palpi as in certain 

Phlebotomus, five segmented, the first two segments partially fused, the 

fifth shorter than the second or third. Newstead’s scales are present on 

the inner aspect of the third segment. Cibarium (fig. 3) and pharynx 

as in Phlebotomus, the former with a strong chitinous arch but no teeth, 

the latter well sclerotized, but without apparent spines. Antennae ex- 

ceedingly long, with fourteen very long and slender flagellar segments. 

Ascoids simple, slender, less than 1/3 the length of their respective 

segments. 

Wing (fig. 5) long and slender as in Phlebotomus differing chiefly in 

that Re,» leaves R, proximally to the fork of R+ and Rs rather than dis- 

tally to it as in Phlebotomus and Warileya, so that R, is dichotomously 

branched, as in Bruchomyia, Nemopalpus and some other genera. Cu is 

shightly better developed than in most Phlebotomus, and An is absent. 

In the type one wing is anomalous in having Re and Rs briefly joined 

before the wing margin, shown by dotted lines in the figure. Thorax, 

legs and abdomen essentially as in Phlebotomus. 

Genitalia (fig. 2) rather small. Coxite short and rounded, bearing 

four slender spines. Style short and more or less cylindrical, bearing 

three strong spines, two terminal and one subterminal. Parameres 

simple, nearly as long as style, bearing numerous bristles dorsally and 

internally. Aedeagus (fig. 1) large, well sclerotized, nearly as long as 

‘Entire publication costs paid by Gorgas Memorial Institute to obtain 

immediate publication. 
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parameres. Genital filaments very short and heavy, bifid at their tips. 

Genital pump heavily sclerotized, the pump and filaments together being 

only slightly longer than the coxite and style. Lateral lobes of ninth 

tergite very short, shorter than the well developed cerci. Measurements 

in micra: Wing length, 1,962; alpha, 522; beta, 360; gamma, 108; 

delta, 324; third antennal segment, 264; palpi, first plus second, 88; 

third, 76; fourth, 44; fifth, 60; proboscis, 128; clypeus, 52; head, 192; 

eye, 156. 

Holotype, male, Slide No. 1228, Rio Chico Hydrographic 
Station, Upper Chagres River, Panama, 20 March 1948. Taken 
in a rock crevice near a stream. P. Galindo coll. 
Named in honor of my friend and colleague, Dr. Marshall 

Hertig, whose many years of study of Phlebotomus and their 
ways have so greatly enriched our knowledge of these impor- 
tant insects. 

The relationships of this insect are clearly with Phlebotomus, 
to which it appears closely allied. Although the single avail- 
able specimen is a male, the well developed proboscis and 
toothed maxillae suggest that the female may be haematopha- 
gous. Perhaps the most strikingly aberrant feature, and the 
one which most clearly separates it from Phlebotomus, is the 
wine venation. In Phlebotomus Rs always joins R, closer 
to the wing base than does Ry, the portion of R, between these 

forks being ‘‘gamma’”’ of the phlebotometrists.. In Warileya 
gamma is very short, relatively shorter than in any Phlebo- 
tomus known to me. In Hertigia Rs joins R, further from 
the wing base than Ry, a condition also true of Bruchomyia 
and Nemopalpus, the latter considered by many to be the most 
primitive living psychodid. The wing of Hertigia in facet 
differs from that of certain species of Nemopalpus only in the 
absence of any vestige of an anal vein. From Bruchomyia 
it differs also in the much reduced cubitus. 

The head of Hertigia resembles that of Phlebotomus, only 
the very long cylindrical antennal segments being like Nemo- 
palpus. Both Bruchomyia and Nemopalpus have short pro- 
boscides, apparently not modified for blood sucking, and both 
have the eyes emarginate about the antennal bases, though less 
so in Bruchomyia. 

The genitaha of Hertigia are quite Phlebotomus-like in gen- 
eral make-up, though approaching Warileya in the short 
rounded coxite and short genital filaments. It differs from 

PLATE 7. HERTIGIA HERTIGI 

Fig. 1, aedeagus, genital pump and filaments; fig. 2, male genitalia, ex- 

ternal lateral view; fig. 3, proboscis, cibarium and palpi, ventral view; 

fig. 4, head, left side frontal view, right side cervical view; fig. 5, wing. 
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both genera however in the much reduced lateral lobes. In 
Nemopalpus and Bruchomyia the genitalia are more complex. 
The style bears sclerotized structures of complicated form 
which do not appear to be articulated in the manner of the 
spines of Hertigva. The parameres are blade-like or folaceous 
sclerotized structures in Nemopalpus but are apparently ab- 
sent in Bruchomyia, while the aedeagus, genital filaments and 
pump differ greatly in structure. Both genera lack lateral 

lobes on the ninth teregite. 
Since the main characters separating the Phlebotominae 

and the Bruchomyinae are said to be (Barreto and D’An- 
dretta, 1946) the presence of a pectinately branched radius 
and biting mouthparts in the former and dichotomously 
branehed radius and non-biting mouthparts in the latter, it 
becomes difficult to place Hertigia. In view, however, of its 
probably biting mouthparts, round eyes and Phlebotomus- 
like genitalia, it seems best to retain it in the Phlebotominae. 
Whether future discoveries will completely break down the 
distinctions between the two subfamilies remains to be seen. 
In any event it seems clear that the Phlebotominae are very 
closely related to the Bruchomyinae, and it seems not unlikely 
that both were derived from a common ancestor rather than 
one from the other, for it is difficult to see how the relatively 
simple genitalia of Phlebotomus could have developed from 
the quite complex genitalia of Nemopalpus. 
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CHARLES WALTER COLLINS 

1882-1948 

Charles Walter Collins died October 18, 1948 at his home in 
Morristown, New Jersey, following an extended illness. 

Mr. Collins was born in Harrington, Delaware on July 6, 

1882. He attended the local schools, subsequently receiving a 
B.S.A. degree at Delaware State College in 1905. In 1913 he 
was granted a M.S. degree from the same institution. 

In 1907 Mr. Collins became an assistant at the Gypsy Moth 
Laboratory, which at that time was directed by the Common- 
wealth of Massachusetts and was located in Saugus. Two vears 
later he received an appointment with the United States 
Bureau of Entomology, and from 1909 until 1935 he was sta- 
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tioned at Melrose, Massachusetts engaged in research on thé 
gypsy, brown-tail, and satin moths. When the research phases 
of the studies on those pests were assigned to the Division 
of Forest Insect Investigations Mr. Collins was placed in 
charge of the Melrose laboratory and he continued in that 
capacity until 1935. Then he was transferred to Morristown, 
New Jersey to direct the research involved in a study of possi- 
ble insect vectors of the Dutch elm disease fungus. He con- 
tinued in this work until his retirement in 1944. 
During his many years in entomology, Mr. Collins was active 

in different entomological societies. He served capably as 
Secretary of the American Association of EKconomie Ento- 
mologists from 1924 to 1930 and as Business Manager of the 
Journal of Economic Entomology from 1925 to 1931. He was 
a Fellow of the Entomological Society of America, and for 
many years a member of the Cambridge (Mass.) Entomologi- 
eal Club, serving as president in 1932. In 1941 he was elected 
a member of the Entomological Society of Washington and 
although not in Washington often he attended a number of 
meetings. 

Mr. Collins was author or co-author of some twenty-six 
papers on the following subjects: dispersion of gypsy moth 
larvae by wind, parasites and predators of the gypsy moth, 
brown-tail moth and satin moth, attractants for male gypsy 
moths, and bark beetles as insect carriers of the Dutch elm 
disease fungus. 
Many individuals working in entomology throughout the 

country today had temporary assignments at the Gypsy Moth 
Laboratory at Melrose, Massachusetts. These men, and others 
more closely associated with Mr. Collins over a period of years, 
will remember him as a very conscientious worker in his pro- 
fession and one who insisted on careful detailed work by his 
assistants. Mr. Collins had an active interest in the work in 
related entomological fields. 

Mr. Collins married Eva Narcissa Hone at North Saugus, 
Massachusetts, on June 4, 1909. He enjoyed his home and 

garden and was very devoted to his wife and family. He is 
survived by his widow, his only son, Byron H. Collins and 
three grandchildren. 

D. E. PARKER 

C. F. W. Mursrsrck 
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ENTOMOLOGICAL SOCIETY OF WASHINGTON 

586th REGULAR MEETING, DECEMBER 2, 1948 

The 586th regular meeting of the Society was held at 8 P.M. on 
Thursday, December 2, 1948, in Room 43 of the U. S. National Museum. 

President Siegler presided and 65 members and 14 visitors were present. 

The minutes of the previous meeting were read and approved. 

New members were elected as follows: 

W. EK. Barr—Ass’t Entomologist, Department of Entomology, Uni- 

versity of Idaho, Moscow, Idaho. 

R. B, Eads—Division of Entomology, Texas State Department of 

Health, Austin, Texas. 

C. D. Grant—Natural History Museum, Stanford University, Cali- 

fornia. 

H. G. Higgins—455 South 3d East, Salt Lake City, Utah. 

J. M. Hutzel—Ass’t Administrative Secretary, American Associa- 

tion for the Advancement of Science, Washington, D. C. 

G. M. Kohls—U. 8. Public Health Service, Rocky Mountain Labora- 

tory, Hamilton, Montana. 

M. Y. Marshall—Veterans Administration, Murfreesboro, Tennessee. 

Ira La Rivers—Ass’t Professor of Biology, University of Nevada, 

Reno, Nevada. 

Leshe M. Smith—Assoe. Professor of Entomology, University of 

California, Davis, California. 

W. C. Stehr—Department of Zoology, Ohio State University, 

Athens, Ohio. 

Paul E. Telford—594 J St., Idaho Falls, Idaho. 

H. N. Worthley—Executive, Research and Development Division, 

Merck & Co., Rahway, N. J. 

President Siegler announced that A. G. Boving had been elected to 

membership in the Royal Academy of Sciences and Letters, Denmark. 

He also reported the death of C. W. Collins and appointed D. E. Parker 

and C. F. W. Muesebeck to prepare an obituary notice for publication 

in the Proceedings. 

The Chair called for annual reports from the Executive Committee. 

Reports were submitted by: the Treasurer, Howard Baker; the Corre- 

sponding Secretary, A. B. Gurney; the Editor, K. V. Krombein. 

Election of Officers was the next business before the meeting. The 

report of the Nominating Committee was presented by F. W. Poos. The 

nominee for 2d Vice President, H. S. Barber, said that he could not 

accept the post and offered the motion that the name of Alan Stone be 

substituted for his on the slate. Regret was expressed that Mr. Barber 

was not able to accept the nomination, but it was felt that he had made 

an excellent suggestion and Dr. Stone was duly elected as 24 Vice Presi- 

dent. Officers for 1948 are: 
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Hignorary, senesid entree rt eked ea i yee Sa L. O. Howard 

esi G ent iinet aa ewe eb seme ee ete TE ee A T. E. Snyder 

StpWVaGere Presid eniit les tee Rika A ly Beenie a W. B. Wood 

DOV Comb nes chert wets spies oh aes re Mey ree! ea Alan Stone 

Recording Secretary —.............................Helen Louise Trembley 

Correspondingeseceretany ) se oe eee A. B. Gurney 

ANISTEPE SIDNEY a phe es acces SY OND ce Howard Baker 

SG ovr gest ae eee ee ote hte Fei ae Karl V. Krombein 

Executive Committee (New member) EH. H. Siegler 

Representative of the Society as Vice President of the 

Washington Academy of Sciences C. F. W. Muesebeck 

After extending congratulations to the new Officers, Dr. Siegler re- 

quested Dr. Roark and Dr. Wadley to escort the new President to the 

Chair. 

President Snyder expressed his appreciation of the honor conferred on 

him and asked for the same fine cooperation which had been accorded 

the outgoing President. He suggested that there be more discussion at 

the meetings and that more notes and exhibitions be presented. 

A piece of flooring from a church ir Cleveland, Ohio was exhibited 

by President Snyder. The wood showed damage by the dry-wood termite, 

Kalotermes minor (Hag.), a species normally found in Arizona, Southern 

Californa, and Northern Mexico. It is probable that the insects were 

carried to Cleveland in packing boxes or furniture. 

R. W. Sherman discussed the problem faced by canners in preventing 

contamination of prepared baby foods. He exhibited slides issued by 

the National Canners Association and intended for use in the training of 

micro-analysts. These slides were made up of both vegetable and insect 

fragments. Mr. Sherman invited members to view them through a 

compound microscope and test their ability to distinguish the insect 

fragments. 

The following paper was reviewed by R. E. Snodgrass: Richards, A. 

G. Knowledge of insect habits and physiology essential for most effec- 

tive chemical control. Agricultural Chemicals 3(8) :33-34, 77. Aug. 1948. 

Mr. Snodgrass said that he considered it an excellent discussion, and 

circulated a reprint for the members to examine. 

The first paper on the regular program was presented by Fred Acree, 

Jr.: ‘‘Some Chemical Treatments of the Gypsy Moth Sex Attractants.’’ 

The benzene extractive of the abdominal tips of virgin female gypsy 

moths has long been used for bait in the trapping of male moths. 

When prepared with chemically pure benzene, the extractive obtained 

can be hydrogenated readily. By hydrogenation, it has been possible 

not only to practically triple the potency of the sex-attractant material 

but also to stabilize it so that it can be transported and held in storage 

without losing, as was formerly the case, about 50 percent of its activity 

during the first nine months. Although it has not been obtained in pure 
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form, the sex-attractant has been shown to be an alcohol. (Author’s 

Abstract). 

This paper was discussed by MeIndoo, Townes, and Anderson. 

Frank H. Babers presented the second paper: ‘‘The Development of 

Resistance of Insects to Insecticides. ’’ 

The literature pertaining to the development of resistance by insects 

to imsecticides was reviewed. Since the phenomenon was first reported in 

1914, the problem has become worldwide and of increasing importance. 

Similar resistance in various laboratory strains has been developed by 

artificial selection. Many factors are involved and no single type of 

resistance is apparent. The differential resistance of strains of the red 

scale and codling moth at least are inherited through Mendelian laws 

with genes playing their usually acepted roles. With Drosophila suscep- 

tibility to carbon dioxide is inherited but seems to be due to a eyto- 

plasmic factor rather than a gene. In one strain of house flies, morpho- 

logical as well as physiological differences have been reported. The 

resistance may be either natural and inheritable or, theoretically, 

acquired and not transmitted genetically. No clear explanation of the 

phenomenon has been offered. The evidence points to a general resistance 

rather than specific but it is not yet conclusive either way. The resistance 

is not to be confused with immunity. (Author’s Abstract). 

There was discussion by MeIndoo, Snyder, Campbell, and Siegler. 

Olof Ryberg from the Alnarp Institute, Sweden was introduced to the 

Society. Dr. Ryberg addressed the Society, stating that he was in this 

country to prepare a report for the Swedish Government on new develop- 

ments in the field of applied zoology. He then summarized the more 

important entomological societies, periodicals, and collections of the 

Scandinavian countries. 

Adjournment at 10 P.M. 

Ina L. HAwes, Recording Secretary 

ENTOMOLOGICAL SOCIETY OF WASFPINGTON, 
087TH REGULAR MEETING, JANUARY 6, 1949 

The 587th regular meeting of the Society was called to order at 8 

P. M., January 6, 1949, in Room 43 of the U. S. National Museum, by 

the President, T. E. Snyder. Fifty-three members and 17 guests were 

present. The minutes of the previous meeting were read and approved. 

The report of the Auditors, L. D. Christenson and L. B. Reed, was 

presented by Mr. Reed. He said that the Treasurer’s books had been 

found correct and in good order, and that a report would be submitted 

to the Executive Committee for formal approval. Dr. Alan Stone stated 

that he and W. D. Field had examined the Corresponding Secretary’s 

records and found them in excellent condition. 

President Snyder appointed committees as follows: 

Program Committee: L. D. Christenson, Chairman, W. D. Field, D. E. 

Parker, W. D. Reed, H. H. Shepard. 
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Membership Committee: J. G. Franclemont, Chairman, E, W. Baker, 

Elizabeth Haviland, R. H. Nelson, L. B. Reed. 

Committee on Notes and Exhibitions: R. I. Sailer, Chairman, A. H. 

Clark, Louise Russell, R. A. St. George. 

Standing Committee on Memoirs: C. F. W. Muesebeck, (1 year-hold- 

over), Chairman, the Editor (ex-officio), and R. H. Arnett, Jr., (3 years). 

The following were elected to membership in the Society: 

Maire W. Kay, G. and C. Merriam Company, Springfield 2, Mass. 

Stanley Mulaik, Dept. of Invertebrate Zoology and Entomology, Div. 

of Biology, University of Utah, Salt Lake City 1, Utah. 

Mrs. Ernestine B. Thurman, Bureau of Vector Control, State Dept. 

of Health, 2180 Milvia Street, Berkeley, Calif. 

K. V. Krombein exhibited lateral gynandromorphs of the scolioid 

wasps, Campsomeris ephippium ephippium (Say) from Mexico, and 

Myzine maculata (Fab.) from Florida, and commented on their rarity 

in nature. 

R. I. Sailer reported on the recently published book by Professor H. 

B. Hungerford, ‘‘Corixidae of the Western Hemisphere,’’ which he 

said is an excellent treatise on this family of Hemiptera, commonly 

known as water-boatmen. Dr. Gurney called attention to the fact that 

approximately 100 pages of this book are the work of Dr. Sailer himself. 

Dr. Stone exhibited a male pupa of the mountain midge, Deutero- 

phlebia coloradensis, from Oregon, confirming the tentative determina- 

tion of the species from that region. A note will be published in a 

forthcoming issue of the Proceedings. 

Highlights of the New York entomological meetings of December 13- 

16, 1948, were discussed as the first part of the regular program. C. F. 

W. Muesebeck reported on the Entomological Society of America; Ran- 

dall Latta, on Insecticides and Equipment; and S. A. Rohwer on the 

American Association of Economie Entomologists. Of especial interest 

was the report that the American Association of Economic Entomolo- 

gists had elected to honorary membership, two members of the Wash- 

ington Entomological Society, Dr. L. O. Howard and Dr. Herbert Os- 

born. They are the first to be elected under the revised Constitution 

which has been in effect for a number of years. 

The Presidential Address was next on the regular program. ‘‘A Cen- 

tury of Progress in Economie Entomology in the United States,’’ by E. 

H. Siegler, proved to be most interesting. It was illustrated with lan- 

tern slides. 

If we consider economic or applied entomology as having commenced 

in the United States with the first entomologists who received compen- 

sation for their investigations of injurious insects, this science is now 

about a century old. And among the biological sciences, economic en- 

tomology has taken high honors in outstanding accomplishments during 

the past 100 years. The legislature of Massachusetts paid a small fee 

to T. W. Harris for his report in 1841 on injurious insects; in 1854 Asa 
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Lintner was employed on a full-time basis for entomological investiga- 

tions in the State of New York; Townend Glover was appointed a few 

months later in the same year by the U. S. Patent Office to investigate 

insect pests and to conduct other agricultural studies. Among the many 

eminent entomologists of the century, none throughout the world occu- 

pies a higher place in the entomological Hall of Fame than the honorary 

president of this society—L. O. Howard. ‘The speaker called attention 

to the great number of serious entomological problems that were inherited 

by the several Federal Chiefs of Entomology at the time when they took 

office, as well as the new ones which arose during their administrations. 

The solutions of the more important problems through the use of bio- 

logical, cultural, and insecticidal measures were discussed. The extraor- 

dinary success attained by entomologists concerned with foreign and 

domestic quarantine measures was briefly reviewed. Attention also was 

called to the extensive cooperation on the part of the taxonomist, mor- 

phologist, physiologist, biochemist, biophysicist, insecticide chemist, and 

others, all of which contributed so much to the entomological achieve- 

ments. Special mention was made of the successful eradication cam- 

paigns through organized efforts against the Texas-fever tick and the 

Mediterranean fruit fly. During the century a notable discovery was 

made by E. B. Blakeslee who found a solution to the old peach borer 

problem through the use of paradichlorobenzene. G. F. White discovered 

the causal organism of the American Foul Brood disease of bees and 

also did much of the ground work in connection with the effective milky 

disease used to destroy the Japanese beetle grub. The current methods 

of suppressing our many major insect pests of man and animals, of 

food crops, and of the forest, through the proper selection of the recently 

discovered insecticides, were also reviewed. Lantern slides were used 

to illustrate a number of the important developments during the century 

of entomological progress. (Author’s Abstract). 

Dr. MeIndoo commended Mr, Siegler on the talk and on his excellent 

presentation. 

Two visitors introduced to the Society were: A. W. Cressman, Whittier, 

California, and Dr. Marie Hammer of Denmark. 

The meeting adjourned at 9:50 P. M. 

Respectfully submitted, 

HELEN LouIsE TREMBLEY, Recording Secretary 

Actual date of publication of Vol. 51, No. 1 was Feb. 21, 1949. 
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INVESTIGATIONS ON A SOUTH AMERICAN EPILACHNA SP. 

AND THE IMPORTATION OF ITS PARASITE LYDINOLYDELLA 

METALLICA TNS. INTO THE UNITED STATES 

(COLEOPTERA, COCCINELLIDAE; DiprikaA, LARVAEVORIDAE) 

By PAuut A. Berry AND Harry L. PArKER,! Bureau of Entomology and 

Plant Quarantine, United States Department of Agriculture 

In 1938 Felisberto Camargo sent some specimens of 
Epilachna sp. (Coccinellidae) and Lydinolydella Tns. (Lar- 

vaevoridae) to the United States National Museum. In kis 
correspondence at that time he stated that L. metallica Tns. 
was parasitic on Hpilachna sp., and that this parasite might be 

useful in the control of EH. varivestis Muls. Consequently, 
when the South American Parasite Laboratory of the Bureau 
of Entomology and Plant Quarantine was established at 
Montevideo, Uruguay, in 1940, the study of the natural 

enemies of Epilachna was undertaken as one of the principal 
projects. ' 

The survey was conducted at points in Argentina, Uruguay, 
Paraguay, and Brazil. Several species of Hpilachna from 
diverse zones were obtained in varying numbers and were 
reared and studied. During these investigations one species 
of larvaevorid (tachinid) fly that attacks the Epilachna larvae 
was reared. This fly, Lydinolydella metallica, was abundant. 
especially around Campos do Jordao, Brazil, and appeared 
suitable for colonization in the United States. Consequently, 

1The writers acknowledge aid and information received from the fol- 

lowing sources: Instituto de Agronomico de Sao Paulo, Brazil, whose 

director, Theodureto Camargo, kindly allowed us to use the Instituto as a 

base for operations in 1940; to Felisberto Camargo, then of the same 

institute, who pointed out to us the collecting region of Campos do 

Jordio, Brazil, supplied transportation, and assisted in collecting in 

1940; to W. E. Cross and K. J. Hayward, then of the Estacion Experi- 

mental de Agricultura, Tucuman, for transportation and assistance in 

collecting around Tucuman and for use of the Station as a base of opera- 

tions on several occasions; to the late C. H. T. Townsend for identifying 

flies; to Nathaniel Townsend, formerly engaged with us, for several 

years’ efficient work in collecting and rearing the parasites; to Tomaz 

Borgmeier for identifying the phorids; and to A. Montero-Guarch of 

Montevideo, for identifying the host plants. 

ie oe 
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various lots of puparia were reared and forwarded to Ho- 
boken, N. J., over four seasons. The adult flies emerging from 
these puparia were used for liberation in beetle-infested areas 
and also for further experiments in the United States. 
Phorids, although abundant at that time and quite effective as 
predators, were not colonized, owing to the possibility of their 
attacking eggs of beneficial Coccinellidae. 

During this work various observations were made on the 
biology and habits of Lydinolydella metallica, as well as on the 
habits of the different species of Epilachna. For the con- 
venience of future workers these observations are recorded in 
this paper. 

EPILACHNA SP. IN SOUTH AMERICA 

EKpilachna sp., which has been referred to in literature as 
EK. humeralis Latr., appears to be more or less limited to alti- 
tudes between 700 and 1,200 meters. During this work it 
was found only in the region of Campos do Jordao and San 
Paulo, Brazil, where its principal food plant is Solanum auri- 
culatum Ait., called locally fumo bravo. However, it was ob- 
served feeding somewhat freely on three other species of un- 
identified Solanum. 

Habits and Biology of Epilachna sp. 

In the above-mentioned region the adults were active in 
April, May, and June, the time during which all our observa. 
tions were made. They are probably more or less active 
throughout the year, or at least their active season extends 
over a longer period than has been indicated, as adults, eggs, 
and larvae were present in the field during this entire period. 

The adults feed on the leaves of Solanum auriculatum, and 
when abundant cause considerable destruction of the foliage. 

Egg deposition is quite heavy during the early part of May, 
but by the end of the month it has fallen off considerably. 
Larvae are abundant during the latter part of May and in 
June. By the end of June few larvae are left and adults ap- 
pear in great numbers. The heavy larval-pupal period there- 
fore is late in May and early in June. The eges are deposited 
in masses, usually on the under surface of the leaf, but ocea- 
sionally on the upper surface also. The leaf surface selected 
for oviposition appears to be determined by its position and 
exposure to ight. The leaves that le horizontal seldom have 
an egg mass on the upper surface when they are exposed to 
stro: g light, whereas leaves hanging vertically or in an up- 
right position frequently have egg masses on the upper sur- 
face, especially when protected from direct sunlight. The 
number of eggs per mass was determined from a random 
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sample of 33 ege masses. In this sample, 36 was the smallest 
and 110 the largest number of eggs per mass, an average of 
77 eggs per mass. The eges hatch within 6 to 10 days. 

The newly emerged larvae start feeding on the leaf surface. 
At first they feed in compact groups, but have a tendency to 
become partially separated as they grow older and increase in 
size. They seldom become solitary, however, and are practi- 
eally always found in groups within a small area. They con- 
tinue to feed in the area where they hatch until the food sup- 
ply is exhausted and if not mature by that time they migrate 
in a group to new foliage. This migration is usually upward, 
but may take place either laterally or downward, depending 
on food supply. The larvae feed on either surface of the leaves, 
but usually on the lower surface away from direct sunlight. 
When full fed they attach themselves to the leaf on which 
they have been feeding and there pupate, often in groups of 8 
to 10 individuals. The larval stage lasts from 14 to 21 days 
at ordinary temperatures. 

The pupa remains attached to the leaf, where it develops in 
5 to 8 days. The emergence of the adult completes the life 
eyele. 

Habits and Biology of Other Species of Epilachna 

Little information was obtained on the biology of other 
species of Hpilachna studied, but their habits are somewhat 
similar. 

Epilachna paenulata Germ. has been recorded from the 
provinces of Buenos Aires, La Rioja, Salta, Jujuy, Chaco, 
Cordoba, Misiones, Corrientes, Entre Rios, La Pampa, Rio 
Negro, Chubut, and Santa Fe, in Argentina, and also from 
Brazil and Paraguay (Bosq). We found it to be quite abund- 
ant in Uruguay and Argentina in 1940-41. This species feeds 
on the leaves of Cucurbitaceae and does considerable damage 
to squash, cantaloup, and watermelon (Bosq). It also attacks 
wild plants of this family and is frequently found on Caya- 
poma ficifolia Cogn. It is also known to attack beans. We 
found this species feeding on squash during December, Janu- 
ary, and February in Argentina, Brazil, Uruguay, and Para- 
guay. Collections were made, but no parasites were reared nor 
were there any indications of parasitism. No records of para- 
sites of this insect have been found. 

Epilachna eusema (Weise) has been recorded from Salta 
and Tucuman, Argentina (Bosq). The principal food plant 
appears to be Solanum auriculatum, and most of the collec- 
tions made during our survey were taken from this plant at 
an altitude of about 1,200 meters, near Tucuman, only a few 
specimens being taken at a lower altitude. Hayward (in pri- 
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vate communication) calls this plant S. verbascifolium, but. it 
has the ‘‘ears’’ characteristic of 8. auriculatum. Bosq further 
states that it attacks several species of wild Solanaceae and 
that at times it also attacks cultivated plants. 

Epilachna placida Muls., has been recorded from Tucuman 
and Salta, Argentina, and from Bolivia (Bosq). The adult 
beetles feed on Aristolochia argentina Gris, but apparently 
there are no records at present of the food habits of the larvae. 
They probably feed, however, on the same host plants as the 
adults. 

Epilachna cacica (Guer.) has been recorded from Salta, 
Jujuy, Tucuman, Misiones, and Corrientes, Argentina, and 
from Brazil and Paraguay (Bosq). This species feeds on the 
fohage of cultivated Cucurbitaceae, including squash, canta- 
loup, and watermelon. 

Epilachna circumcincta Muls., adults and larvae, were taken 

on unidentified solanaceous plants by the writers at Belo 
Horizonte and Vicosa, Brazil, in May 1944. No parasites were 

reared from the larvae. ; 
Epilachna marginella F., was taken in small numbers in 

Itaquaquecetuba, Santa Isabel, and Vicosa, Brazil, on the 
fohage of Sechium edula Sw. 

Epilachna spreta (Muls.), adults, were collected on cueur- 
bits at Belo Horizonte and Vicosa, Brazil, in June 1944. 

Epilachna patricia (Muls.) occurs in Salta and Tucuman, 
Argentina, and has also been recorded from Bolivia, its food 
plant being Solanum verbascifolium li. (Bosq). 

Epilachna clandestina Muls. is reported from Brazil (Costa 
Lima, pp. 283-284). Costa Lima states that it feeds on Cuecur- 
bitaceae, but he does not give any specific localities nor species 
of plants on which it feeds. 

In addition to these species, a small number of adults of sev- 
eral species, not yet determined, were taken in sweepings in 
various localities. 

THE LARVAL PARASITE, LYDINOLYDELLA METALLICA TNS. 

The known hosts of Lydinolydella metallica in South Amer- 
ica are Hpilachna sp., LE. eusema Weise, LE. marginella F., and 
Doryphora quadrisignata (Germ.). (Chrysomelidae). 

Lydinolydella metallica was abundant in all the larval col- 
lections of Hpilachna sp., i.e., the brown species formerly 
thought to be ‘‘humeralis.’’ Great numbers were found in the 

area around Campos do Jordao and San Antonio. The para- 
sitization by L. metallica was determined by dissecting samples 
of full-grown host larvae during May and June, coincidént 
with the extensive collections made for shipment. The host 
larvae were most abundant at that time, and it is possible that 
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a study made later in the season would show a higher per- 
centage destroyed by the parasite due to the decrease in beetle 
population. At the time observations were made in 1940, para- 
sitization was 40 percent; in 1941, 67 percent; in 1942, 47 
percent; and in 1943, 63 percent. 

During the 4 years of observations EH pilachna sp. main- 
tained heavy populations in the limited area in which the work 
was done. The densities of populations, however, did vary 
from year to year, 1.e., they shifted from one locality to an- 
other in small restricted areas. Along one road the plants 
would have a heavy infestation one year, but the next year 
would have practically no specimens, although a few kilo- 
meters distant they would be abundant. In general, the popu- 
lation as a whole throughout the area appeared to remain 
about the same for the 4-year period. Collections could be 
obtained the last year in about the same numbers with about 
the same effort as when the work was started. 

Parasitization by Lydinolydella metallica of the other hosts 
mentioned was based on numbers too few to be significant. No 
intense infestations of these hosts, except Hpilachna eusema at 
Tueuman where parasitization was good, were encountered 
during this work. Furthermore, the observations and rearing 

for parasites on the other species were limited to a few 
scattered individuals, or at best to small colonies. Available 
data thus indicate that Hpilachna sp. is the favored host of 
L. metallica. : 

Lydinolydella metallica is widely distributed in South 
America, being found in Campos do Jordao, San Antonio, 

Santa Isabel, and Itaquaquecetuba, Brazil, and in the areas 
around Tucuman and Salta, Argentina. These regions are 
widely separated, and it seems likely that this larvaevorid is 
generally distributed throughout the area connecting these 
two zones. 

Habits and Biology of Lydinolydella metallica Tns. 

Adults of Lydinolydella metallica were reared for experi- 
mental purposes in the laboratory at Montevideo, Uruguay, 
from puparia whose larvae had issued from field-collected 
larvae of Epilachna obtained in Brazil. The adults were active - 
and lived for 2 weeks or more in cages. It was not possible, 
in the hmited time allotted to this problem to develop a tech- 
nique for mating this species. The methods employed to. in- 
duce mating consisted in exposing pairs or groups of adult 
flies to different light intensities and to various degrees of 
temperature and humidity when confined in containers of 
various sizes and shapes. No mating was observed and dis- 
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section of the old, weak, or dying females failed to reveal any 
normal egg development or other evidence of a single mating 
having taken place. 

Oviposition by Lylinolydella metallica has not been ob- 
served by the writers, but examination of the fertilized female 
showed that the eges were incubated in the uterus; larvae 
developing in the lower part of the uterus were perfectly 
formed. Since the female does not have a piercing type of 
Ovipositor, it is apparent that eges must be laid either on or. 
near the host larva, more probably the former since the host 
larvae are exposed and easily accessible. 

Eees of Lydinolydella metallica were not found in the dis- 
sected larvae of Hpilachna; probably they are deposited on 
the host and eclosion takes place within a few minutes after 
deposition. The young larvae presumably enters the host as 
does Paradexodes epilachnae Ald. (Landis and Howard). 

The very small first-instar larvae are found living free in 
the body cavity of the host. Later, however, they appear to 
attach their posterior spiracles to the spiracular system of the 
host, usually in the region of the first or second abdominal 
segment. This point was not clear, however, in the preserved 
material, as some individuals appeared to remain free from 
attachment of any kind. 

The first-instar larva (fig. 1, B) is somewhat cylindrical 
and tapers at the ends. It appears to consist of a retractile 
pseudocephalon and 11 clearly defined body segments, all of 
which are opaque white. Each segment bears between three 
and six rows of spines, chiefly at the anterior margins. The 
rows of spines are more pronounced on segments 1, 2, and 11. 
Ventrally at the union of the segments 5 to 11 are small areas 
supporting three to four rows of heavily sclerotized ambtla- 
tory spines. These spines have widely separated, bilobed 
bases. 

The buccal armature consists of a single narrow oral hook, 
which bears notches on the anterodorsal surface (fig. 1, A). 
Above the oral hook is a narrow, partly sclerotized, hatching 
spine. Laterally and somewhat ventral to the oral hook are 
two prominent dental sclerites. Posterior to the fused hypos- 
tomal sclerites is the infrahypostomal bridge. The pharyngeal 
sclerites consist of two dorsal cornua and a fused ventral 
cornu. 

The two posterior spiracles open on the dorso-pleural por- 
tion of the cuticle of the last body segment. 

The stigmatic hooks consist of a heavily chitinized shield- 
shaped plate with two sharply curved hooks at the top. They . 
he in the midline-ventral just below the openings of the anal 
stigmata. 
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The mandibles of the second-instar larva are shown in 
figure 1, C. 

The second-instar larva resembles the first in that the num- 
ber of rows and the arrangement of the cuticular spines are 
essentially the same. The spines covering the ventral fusiform 
area differ from those in the first-instar larva in that they are 
smaller, resembling those that circle the segment; they are 
also more numerous. 

The third-instar larva (fig. 1, E) has a heavier cuticular 
armature circling the segments than does the second-instar 
larva. The ventral fusiform areas have larger and stronger 
spines and may aid the larva in locomotion after it leaves the 
host. The mandibles (fig. 1, D) are similar to those of the 
second-instar larva. 

G 

Text Figure 1. Lydinolydella metallica. A, Cephalopharyngeal mechan- 

ism of first-instar larva; B, first-instar larva; C, cephalopharyngeal mech- 

anism of second-instar larva; D, cephalopharyngeal mechanism of third- 

instar larva; E, third-instar larva; F, one of the two posterior spiracular 

plates, showing stigmatic plate; G, outline view of puparium. 
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The two posterior spiracles opew on a thick, semicircular, 
raised anal plate, the inner sides of which are flattened and 
opposed. 

The puparium (fig. 1, F') is ovate, the width beine ereatest 
toward the anterior end, which is broadly rounded; the 
posterior end is she¢htly subconical. The puparia change from 
heht vellowish to reddish, the ultimate color being a dark red. 
The puparium is smooth, except for the segmentation and 
spines of the third-instar larva, and the small anterior and 
large posterior spiracles (fie. 1, G). 

Life Cycle of Lydinolydella metallica 

The time required for the different stages of L. metallica 
to develop was not determined exactly, but the data available 
on this subject are included for practical purposes. The 
egg presumably hatches immediately after it is deposited on 
the host, and the young larva bores its way into the body 
cavity. The larva completes its development in the host with- 
in 12 to 17 days during May and June in Brazil. The periods 
may be somewhat shorter during the warmer months and 
longer during the colder months. 

The pupal stage ranges from 9 to 14 days during May and 
June. This was determined from a sample of puparia that was 
brought from Brazil to Montevideo, as well as from data 
obtained from time of pupation in Brazil to time of emergence 
in the United States. 

Collecting, Rearing, and Shipping of Lydinolydella metallica to United 

States 

All large-scale collections of HE pilachna sp. for rearing and 
shipping L.'metallica to the United States were made in the 
areas around Campos do Jordao and San Antonio. Large 
leaves of Solanum auriculatum on which the host larvae were 
feeding were collected and placed in flour-sifter trays. These 
containers were so constructed that one could be placed on top 
of another. They could be stacked six to eight deep, and the 
top sifter either could be closed with mosquito netting held 
on by a rubber band or be left empty. This arrangement pro- 
vided plenty of ventilation and the green leaves supplied 
plenty of moisture to maintain the puparia in good condition 
until they were removed. When transported lone distances 
the stacks of trays were placed in cloth bags and tied down to 
keep them from separating. The trays were usually examined 
daily and the puparia removed, and fresh food was given to 
the Epilachna larvae. Occasionally, however, 2 or 3 days 
elapsed between examinations. During the longer periods the 
puparia remained in good condition, but if the trays were 
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crowded with larvae they exhausted the food supply and did 
not survive so well as when attended daily. The puparia were 
placed in damp sphagnum moss as soon as removed, as it is 
necessary to keep them moist until the flies emerge. If the 
puparia were allowed to dry, the percent of emergence was 
decreased considerably. <A collection of twenty to thirty thou- 
sand EHpilachna larvae constitutes a maximum number that 
one person can handle. 

For shipment to the United States the puparia were packed 
in damp sphagnum moss in small wooden boxes, and sent by 
air. 

During the 4 vears 1940-48, 15,956 puparia of Lydinolydella 
metallica were obtained and shipped to the United States. 
From these shipments, 5,899 good flies were otained for libera- 
tion and experimental work in North America. Of these flies, 
5,025 emerged in the laboratories in the United States: 874 
flies had emerged en route, but were in good condition upon 
arrival when the containers were opened. These figures show 
that of the puparia shipped 37 percent produced good speci- 
mens. This appears to be a very low percentage of survival 
for air shipments, but these shipments were made during the 
war period and in several cases considerable delays caused 
complete loss of the consignments. When transportation re- 
quired no more than 6 or 7 days from time of shipment to 
arrival, emergence from the puparia was as high as 76 per- 
cent. This figure is about as high an emergence as is usually 
experienced in laboratory rearing of this species. In order to 
obtain best results in shipping, puparia should not be in 
transit more than 9 to 10 days, as the flies that emerge en 
route seldom arrive in good condition. 

The consignments of puparia from Brazil were handled by 
T. R. Gardner and H. D. Smith at the parasite receiving 
station at Hoboken. Most of the emerging flies were used in 
attempts to develop methods of laboratory rearing, but with- 
out success. Nine colonies of adult flies were released in the 
field in New Jersey in 1942 and 1943, but did not become 
established. This outcome is now believed to have been due 
to the seasonal cycle of the Mexican bean beetle in the United 
States. Here larvae are available for attack only during the 
summer, and a suitable alternate host to carry the parasite 
over the winter appears to be lacking. 

SECONDARY PARASITES 

Brachymeria carinatifrons Gahan was reared in consider- 
able numbers from small collections of puparia of Lydinoly- 
della metallica obtained in San Antonio. Little information 
was obtained on this species, however, except that parasitiza- 
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tion must take place while the Lydinolydella larva is still 
within its host. This secondary parasite is widely distributed 
in South America. 

Spilochaleis sp. near nigropleuralis Ash. was recovered in 
small numbers from collections of L. metallica puparia ob- 
tained while in the larval stage in the vicinity of Salta. As in 
B. carinatifrons, parasitization apparently takes place through 
the host larva. 

MEGASELIA SPP. PREDACEOUS ON EPILACHNA E@Gs 

Three species of Phoridae were found feeding on the eggs of 
Epilachna. These all belong to the genus Megaselia and were 
determined by Tomaz Borgmeier. These phorids were com- 
mon in the Campos do Jordao region, where they often de- 
stroyed a high percent of the Epilachna eges. In some cases 
practically all the eggs in a mass were consumed, whereas 
in others only a few would be attacked. 

It was not considered advisable to try to introduce these 
predators into the United States, owine to the possibility of 
their attacking also the eges of beneficial Coecinellidae. 

SUMMARY 

Several species of Hpilachna or plant-feeding Coccinellidae 
are widely distributed over the agricultural areas of Brazil, 
Uruguay, and Argentina. Some species, however, appear to 
be restricted to certain areas. This restriction seems to be 
determined by altitude, food plants, or climate, or possibly a 
combination of these three factors. 

In general, the damage done to agricultural crops does not 
appear to be severe, although melons, cucurbits, and various 
cultivated crops are attacked by some species. 

Epilachna sp., apparently an undescribed species similar in 
habitus to humeralis Latr., was found in great quantities in 
the region of San Antonio and Campos do Jordao, Sao Paulo, 
Brazil, where it attacked the wild bush Solanum auriculatum 
(fumo bravo). 
A larvaevorid fly, Lydinolydella metallica, was the only 

parasite of importance found attacking Hpilachna in South 
America. This fly is widely distributed and attacks three 
species of Epilachna—E pilachna sp., E. eusema, and EF. mar- 
ginella—as well as Doryphora quadrisignata. Parasitization 
of Epilachna sp. by this fly ranged from 40 to 67 percent dur- 
ing 1940-43. 

Significant numbers of puparia of Lydinolydella metallica 
were shipped to the United States for study and colonization 
on Epilachna varivestis Mauls. 

Two secondary parasites, Brachymeria carinatifrons and 
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Spilochalcis sp. near ngropleuralis, were reared from puparia 
of Lydinolydella metallica. 

Three species of Phoridae belonging to the genus Megaselia 
were found to be predaceous on the eggs of Epilachna. 
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THE OVIPOSITION OF THE TWO-STRIPED WALKINGSTICK, 

ANISOMORPHA BUPRESTOIDES (Stoll) 

(ORTHOPTERA, PHASMIDAE) 

By L. A. Herrick, College of Agriculture, University of Florida 

Entomologists generally accept the walkingsticks as insects 
that drop their eges indescriminately and make no provision 
for their young. Both Blatchley and Comstock, as well as 
other writers, present this impression. Undoubtedly many of 
the members of the Phasmidae do follow this pattern. 

During the autumn of 1948 the writer had the opportunity 
to observe great numbers of a large black and white walking- 
stick near Salt Springs, Marion County, Florida. Specimens 
of the insects were collected and submitted to the United 
States National Museum for identification. Mr. C. F. W. 
Muesebeck reported that the specimens had been examined 
by Dr. A. B. Gurney who considered them to be a color varia- 
tion of Anisomorpha buprestoides (Stoll). The National Mu- 
seum specialists urged that cage studies of these insects be 
made in order to definitely establish the correct taxonomic 

status. 
In the autumn of 1948 several thousand pairs of these walk- 

inesticks were observed in the field and their oviposition habits 
were of special interest. Here is a member of the family 
Phasmidae that definitely makes provision for the protection 
and insured hatching of eggs. Although there are no apparent 
modifications of the legs, the female of Anisomorpha bupre- 
stoides (Stoll) is a fossorial insect during the egg-laying sea- 
son. Small pits are dug in the sandy soil by the female walk- 
ingstick, both the prothoracic legs and the mesothoracic legs 

aiding in the excavating. 
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After the pit has been dug, the actual process of oviposition 
is interesting to observe. The female walkinestick may re- 
main almost motionless with her head and prothorax pointed 
downward into the deepest portion of the pit and with the tip 
of the long abdomen far behind the excavation. Slowly the 
abdomen curves upward and forward over the insect. The egg 
is released from above the head and prothorax of the insect 
and thus falls into the excavation. Immediately and quickly 
after the release of each egg the abdomen returns to its nor- 
mal lateral position. The mesothoracie legs are used to serateh 
sand into the excavation and thus cover eges that have been 
dropped. Apparently no more than eight or ten eges are laid 
in each hole; the female then moves away from the partially 
closed pit to seek another location. 

Usually during oviposition the diminutive male remains at- 
tached to the female. At first sight the pair appears to be in 
copulation. On closer examination it is noted that the male 
genitalia are attached to a specialized area in the conjunctiva 
of the sternite anterior to the genital seement of the female. 

Littig considers this to be a ‘‘primitive gonopore’’ and states 
that in copulation the male genitalia are inserted into the 
genital segment (8th sternite) of the female. Since observa- 
tions of the insects did not begin until late in the season, such 
copulatory procedure has not been observed by the writer. It 
seems likely that the attachment of the male at the time of 
oviposition is merely a means of aiding him in remaining close 

to the female. 
The reasons for Anisomorpha buprestoides (Stoll) placine 

its egos in the soil are not entirely clear. Perhaps only eges 
so placed have the necessary moisture relationships to assure 

hatching. Winter predators such as birds and rodents may 
not be able to find and destroy so many of the eggs if they are 
buried. Winter fires are not uncommon in the serub areas 
where the black and white walkinesticks are abundant. Al- 

though it seems unlikely that the thin sand coverine would 

afford much protection from these fires, this relationship may 
be worthy of further investigation. 
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AEDES (OCHLEROTATUS) NUBILUS THEOBALD, 1905 A 

SYNONYM OF AEDES (OCHLEROTATUS) SERRATUS 

THEOBALD, 1901 

(DiprERA, CULICIDAE) 

By W. H. W. Komp, Division of Tropical Diseases, National Institute of 

Health, Bethesda, Maryland 

The earlier workers in the classification of the neotropical 
Culicidae were often handicapped by scanty material. Many 
descriptions had perforce to be made from one or two speci- 
mens only, and if the microscopic preparations of the male 
terminala or of the larvae were poor, an incorrect or incom- 
plete description resulted. The advantages of modern optical 
equipment and adequate illumination, which permit more 
searching examination and exact interpretation, were not 
available to them. The earlier crude methods of making 
microscopic mounts of the male terminalia of mosquitoes have 
been superseded by improved techniques of staining and dis- 
section. With modern methods and with more abundant ma- 
terial for study, many of the older species have been found to 
be svnonyms. 

In the reputedly ‘‘ difficult’? subgenus Melanoconion of the 
venus Culex, a study by the writer (1935) of the types in the 
U. S. National Museum reduced 16 species to svnonymy. In 
the neotropical Sabethini, many synonyms have been found by 
Lane and Cerqueira (1942). 

Even in the comparatively well-known species of the neo- 
tropical Aedes a number of synonyms exist which could not be 
uncovered until sufficient material had been accumulated for 
comparison, 

The purpose of this paper is to show that Aedes nubilus 
Theobald, 1903 is a svnonym of Aedes serratus Theobald, 
1901. 

To prove this, it must be shown that the separation of the 
two forms is poorly defined and contradictory in the literature, 
that the larval characters used to distinguish them are minor 
and inconstant, that the presence (in serratus) or absence (in 
nubilus) of a light longitudinal stripe on the female mesono- 
tum is not a specific character, and that the male terminalia 
of the two forms are identical. 
Aedes serratus was described by Theobald (1901) from males 

and females from the ‘‘Lower Amazon’ | Brazil], New Am- 
sterdam | British Guiana], Trinidad [B. W. I.|, and also from 
Rio de Janeiro, Brazil. The female is described in part as 
follows: ‘‘Thorax dark brown, with a broad stripe of creamy- 
eray seales in the middle, extending from and continuous with 
the white in the middle of the head and passing back to the 
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scutellum .... legs dark brown; .... ungues equal and uni- 
serrated.’’ The male description states: Thorax, &¢. as in 
the 2.’’ Neither the male terminalia nor the larva is described, 

REFERENCES TO EARLY DESCRIPTIONS OF THE LARVA OF A. SERRATUS 

Dyar & Knab (1906) first described the larva of serratus 
under the name Aedes meridionalis, from Puntarenas, Costa 
Rica. Howard, Dyar & Knab (1917) describe the larva and 
give a figure. Dyar (1922) gives a key to the larvae of serra- 
tus and nubilus, in which no separation is attempted. Bonne 
& Bonne-Wepster (1925) describe the larva of A. serratus, 
but do not give a figure (as they do of nubilus, No. 57). Shan- 
non (1931) gives a figure (Plate 8) of the comb-scale of 
serratus. Both serratus and nubilus are mentioned in his key 
to adults, giving the hitherto accepted difference in the thor- 
acic ornamentation. However, the larva of nubilus is not men- 
tioned in the larval key, although that of serratus is included. 
This peculiar omission is taken to mean that it was not realized 
that the same kind of larva could give rise to two forms of 
female adult. Dyar (1928) describes the larva of serratus; 
his figure is taken from Howard, Dvar & Knahb (1917). 

ORIGINAL DESCRIPTION OF THE LARVA OF A. SERRATUS 

The original description is under the name meridionalis 
Dyar &-Knab (1906). It states: ‘‘Antennae with the tuft 
before the middle; head hairs single; lateral hairs single after 
the first abdominal segment. Air tube 2 X 1, pecten short, 
reaching over one-half, followed by a large hair tuft; comb 

of twelve seales in a straight row. Anal segment broadly 
ringed.’’ The larval skin from which this description was 
made is in the U. S. National Museum, under the number 

‘“Knab 333 b’’, and is the type of meridionalis. The locality 
is Las Loras, near Puntarenas, Costa Rica. 

REFERENCES To EHARLY DESCRIPTIONS OF THE MALE TERMINALIA OF 

A. SERRATUS 

The first description of the male terminalia of serratus is 
by Howard, Dyar & Knab (1917). Dyar (1922) gives a key 
separating serratus from nubilus by the male terminalia. 
Bonne & Bonne-Wepster (1925) describe the male terminaha 

of serratus, with a key separating it from nubilus. Dyar 
(1928) redescribes the male terminalia of serratus and gives 
a key separating it from nubilus. Figures of the terminaha 
of both are given. 

ORIGINAL DESCRIPTION OF LARVA OF A, NUBILUS 

The first description of the male terminalia of serratus is 
by Howard, Dvar & Knab (1917). (A more modern nomen- 
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clature has been indicated in brackets.) The description is: 
‘*Side-pieces over twice as long as wide; apical lobe slender, 
prominent, conical; basal lobe rounded, conical, setose, with a 
stout spine within. Clasp filament slender, slightly expanded 
in the middle, with a long terminal articulated spine. Harnes 
[10th sternites| narrowly elliptical, concave, inner margin 
thickened, revolute, tip pointed, outcurved. Harpagones 
[claspettes| with a slender columnar stem and terminal fila- 
ment, which is linear, pointed at tip, not as long as stem. Unei 
[mesosome] approximate, revolute, forming a stout basal 
cylinder. Basal appendages |lobes of 9th tergite| slender, 
bearing five short spines.”’ 

AEDES NUBILUS 

Aedes nubilus was described by Theobald (1903) from five 
females from British Guiana. The description states in part 
that the ‘‘Thorax is deep dusky brown, with narrow-curved 
bronzy scales... . Legs entirely brown ...’’ The male and 
larva were unknown to Theobaid. Grabham (1906) first de- 
scribed the larva of nubilus under the name pertinar. Dyar 
(1918) describes the larva under the name polyagrus. Dyar 
(1922) gives a key to the larvae of serratus and nubilus. Bonne 
& Bonne-Wepster (1925) describe and figure the larva of nu- 
bilus, giving a key separating the larvae of serratus and nubi- 
lus. Dyar (1928) redesecribes the larva of nubilus and gives 
a key separating it from serratus, but does not give a figure. 

ORIGINAL DESCRIPTION OF LARVA OF A. NUBILUS 

The original description is by M. Grabham (1906) under 
the name pertinaz, and in part is as follows: ‘‘ Head broadly 
elliptical .. . Antennae subeylindrical with a slight curve in- 
wards ... Tuft below the middle of about eight short hairs 
not reaching the apex of the shaft. Upper and lower epistomal 
head hairs single, a small compound hair on the inner side of 
these... . Two large hairs on each side of the first abdominal 
segment, a single large one on all the others. Comb of about 
ten scales in a single curved row, each with a strong apical 
spine and a number of fine setae on each side, spine as long 
as the body of the scale. Air tube 2 X 1... . subconical, 
slightly swollen above the base. Rows of pecten teeth inser- 
tions reaching up half the tube. Teeth evenly spaced, about 
twelve in number, each with several denticles on the inner 
side;.... A pair of large compound hairs at the level of the 
upper pair of teeth... .”’ 

EARLY REFERENCES TO THE MALE TERMINALIA OF A. NUBILUS 

The first description of the male terminalia of nubilus is by 
Grabham (1906) under the name pertinar. Dyar (1918) de- 
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scribes the male terminalia under the name polyagrus. | Dyar 
(1920) gives a key separating the male terminalia of »oly- 
agrus from pertinax. Dyar (1922) gives a key to the male 
terminalia of the two species. Bonne & Bonne-Wepster (1925) 
give a key and descriptions of the two species. 

ORIGINAL DESCRIPTION OF THE MALE TERMINALIA OF A. NUBILUS 

The description by Grabham (1906) is under the name per- 
tinax (a more modern terminology is indicated in brackets). 
It is in part as follows: ‘‘é ... . terminal clasp segment 
|clasper| slender, curved, slightly swollen in the middle, api- 
cal spine blunt, about one-fifth length of limb; basal clasp 
segment |side-piece| with a large apical lobe; claspette | basal 
lobe| a well-developed lobe near base, covered with short spines 
(no long ones present). Harpes, [claspette] bases villous with 
fine hairs, at the apex of each a recurved sickle-like portion 
[filament of claspette]. Harpagones |tenth sternites|] deeply 
infuscated, with a strone recurved spine on each. Unei 
[mesosome | separated, each terminating in a voint. Setaceous 
lobes {lobes of ninth tergite| pyramidal, with about ten strong 
curved spines along the internal borders only. .. .’’ 

Keys to the male terminalia of serratus and nubilus, to be 
found in the earler literature, are given below. 

Dyar (1920) gives the following key 

““Filament of harpago claspette broadly oval with very short re- 

curved tip ee  pertinaz Grabham) (nubilius Theob:) 

Filameat of read a ae oval with strong recurved tip. 

Sie ea ee ee eee Oly agnus yar Luo luusmalneole)iet 

(Dyar later (1922) stated that he did not consider this dis- 
tinction valid. ) 

Dyar (1922) gives the following key : 

““Filament of claspette elliptical, projecting at base and lined 

‘calla-lily shaped’. Stem of claspette long and slender 

SEIN ABN AN A USS aa ae che LIE oc _nubilus “iP heahela 

ialayienb of Halaanette slender. Stem of f Maspette longer than the 

filament. Stem much longer than filament; apical lobe large and 

FOU OMMUUMNE ML eases ee eae Cee eee eS ISON GUS DeODaluew 

Bonne & Bonne-Wepster (1925) give the same key, using 
the exact wording, but in a slightly different arrangement. 

Dyar (1928) uses the same wording, but arranges the key in 
the form of a dichotomy. <An abstract follows: 

‘“14b Filament of claspette elliptical, projecting at base and lined _ 15 

15b Stem of claspette long and slender se stC(i‘“‘ RLS 
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14¢ Filament of claspette Slen derieeese ae one aS SN 16 

15b Stem of claspette longer than the filament —— oa DS er ep ieee 

17a Stem much longer than the filament; apical lobe large and promi- 

TOKELIN Fp gp sees 2 ose rue tS Se ee serratus’? 

In the body of the text (pages 157 and 159), the claspette 

filament of nubilus is described: ‘‘Claspette with narrow stem, 

the filament large, roundedly expanded at base, lined, taper- 

ine to a curved point.’’ The same part in serratus is deseribed 

thus: ‘‘Claspette with slender stem and short lined filament.”’ 

Apparently the shape of the filament of the claspette was re- 

lied upon to separate the two forms. The supposed difference 

will later be shown to be non-existent. 

Some early keys to the larvae of the two forms are given 

below. 

Dyar (1922) gives the following key to the larvae : 

‘Anal segment ringed by the plate. 

Pecten of air-tube uniform; lateral comb with scales in a nearly 

straight row. 

Air-tube short and thick. 

Lateral comb with about ten scales (9-11). 

Hair-tuft at end of pecten or beyond it _.- serratus Theob. 

nubilus Theob.’’ 

In the above key, no separation is made. 

Bonne & Bonne-Wepster (1925) give the following key to 

the larvae : 

‘1p Air-tube with the tuft beyond the pecten_— : iS Ley 

5a Comb-scales in a single or irregularly single row he Bea G 

6 Anal segment ringed by the plate ~~ Perri ke hae epee eee 

7a Anal processes long -—- EE eaves Be See ence es Ae fen ee t:) 

8 <Air-tube pecten of about ten teeth Beso a serratus Theobald 

Air-tube pecten of about eight teeth _.____ nubilus Theobald’’ 

This separation is not feasible, as the number of pecten-teeth 

is a variable character. 

Dyar (1928) gives a key to the larvae, an abstract of which 

follows: 

‘<6b Air-tube short, less than three times as long as WW Cue eee) 

10a Air-tube with the hair-tuft beyond the pecten af Sp ae 2 13 

13a Comb of the eighth segment of few Gail ed ekee 2 tek) ee ee Relea 

14b Comb of ten or more scales_-—---—---— Gide Sine a GE oe SOPTAthS 

6b Air-tube short, less than three times as longas wide 2.207510 

10a Air-tube with the hair-tuft within the Dechene ee eee 2 
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lla Lateral comb of the eighth segment of few scales — __ : Wy 

12b Pecten reaching over half the length of the air-tube, the tuft only 

UU Sey aaah ri fee eh Nea a eee 2 oe eee eID DUS ae 

This separation rests on the position of the tuft of the air- 
tube, which is said to be within the pecten in nubilus, and be- 
yond the pecten in serratus. Yet in the body of the text (pp. 
157 and 159) the tuft is said to be beyond the pecten in both 
nubilus and serratus. Moreover, Dvar synonymized polyagrus 
with nubilus, but in the type slide of the larva of polyagrus 
(No. 21551, U.S.N.M.) the tuft is actually beyond the pecten, 

and not within it; in the key above, this would place polyagrus 

with serratus, and not with nubilus. Therefore, the separation 
based on the position of the tuft on the air-tube is not con- 
sistent. 

Thus it is shown that no constant characters have been 

pointed out by earher workers whereby the two forms can be 
distinguished in the larval stage. 

The larvae of serratus and nubilus were known to be closely 
similar, the only difference stated by various authors being 
the position of the tuft of the air-tube with reference to the 
pecten-teeth. 

trabham (1906) says that the tuft is ‘‘at the level of the 

upper outer pair of teeth’’ in pertinaxr |= nubilus}. 

Howard, Dyar and Knab (1917) say it is ‘‘ before the outer 
tooth’? in pertinax |= nubilus]. 

Dyar (1922) states of Aedes nubilus pertinax Grabham 

that the tuft is ‘‘just within the pecten instead of beyond it.”’ 

Bonne & Bonne-Wepster (1925) say of nubilus: pecten with 
‘‘a multiple tuft of feathered hairs just beyond the pecten.’’ 

Concerning meridionalis |= serratus| Dyar & Knab (1906) 
say: ‘‘Pecten short .... followed by a large hair tuft.’’ 

Of serratus, Howard, Dyar & Knab (1917) say: ‘‘a tuft of 
six or eight hairs just beyond pecten.’’ 

Bonne & Bonne-Wepster (1925) also say of serratus ‘‘a mul- 
tiple tuft just beyond pecten.”’ 

Dyar (1928, pp. 157 and 159) says: ‘‘closely followed by a 
multiple tuft,’ in describing the larvae of both serratus and 
nubilus. 

However, it should be noted that this latter description does 

not agree with the key given by Dyar in the same volume (p. 
151). An abstract of this key is given earlier in the present 
paper, and it is there shown that the separation made is not 
consistent. 
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DISCUSSION 

Dyar was early aware that his basis for separating nubilus 
from serratus was rather indefinite, but in his later work he 
neglected his earher conclusions and retained the two forms 
as distinct species. Thus in 1918 he notes: ‘‘ Mrs. Bonne- 
Wepster sends bred specimens [of nubilus| from identical lar- 
vae, the males with a silvery median mesonotal stripe, the 
females entirely without this marked ornamentation. The 
species is therefore, sexually dimorphiec.’’ Yet in 1922 he 
states of nubilus: ‘‘In the female, the silver line on the meso- 

notum may be present or absent. Theobald described nubilus 
from a female in which the silvery mark was absent. The dif- 
ferences given by me! in the shape of the claspette filament 
between pertinax |= nubilus| and polyagrus |= nubilus| I 
do not now consider valid. The shape of this structure seems 
to vary greatly according to the accidents of preparation.’’ 
Of A. serratus he says (1922, p. 163) ‘‘Except for the geni- 
talia, this species 1s very difficult to separate from Aedes nu- 
bilus Theobald. The silvery mesonotal stripe appears to be 
always present in the female, and is generally broader than 
in nubilus. It is probable that the two are often confused.’’ 

At this time, 1922, Dyar believed that the difference in the 
male terminalia separating serratus from nubilus lay in the 
shape of the filament of the claspette, as he put little stress on 
the character of the light mesonotal stripe in the female of 
serratus, and its absence in nubilus; as late as 1928 he synony- 
mized under nubilus two forms, pertinax Grabham 1906 and 
quasiserratus Theobald 1907, concerning which the original 
descriptions state that the female has a lght median meso- 
notal stripe. 

The writer examined the seven slide-mounts of the male 
terminalia of serratus and the five slide mounts of nubilus in 
the collection of the U. S. National Museum which were made 
before Dyar’s death in 1929. All the serratus mounts with the 
exception of one, and all the nubilus mounts, also with the 
exception of one, showed the characters of the filament of the 
claspette to these forms. 

But the two exceptional slides should have provided a clue 
to the identicalness of the two forms. One slide, labeled ‘‘ A. 
serratus, Paraiso, Canal Zone, J. Zetek, M 56 z 1086.’’ shows 
the right claspette filament oriented edge on, so that it appears 
narrow and slender (serratus form) while the other claspette 
is turned showing the lateral aspect, so that the expanded 

1The differences in the shape of the claspette filament of pertinax and 

polyagrus mentioned above are found in Dyar’s key (1920, p. 177). 
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base and striate body with long curved tip is visible (nubilus 
form). (See Fig. 1.) 

The other slide is labeled *‘ Aedes polyagrus Dyvar, Surinam, 
Bonne-Wepster K, 1918, 970,’’ and in it the conditions are re- 

versed. The left claspette filament appears narrow and linear. 
while the right claspette shows very plamly the expanded 
base and striate body characteristic of the nubilus form. (See 
Fig. 2.) 

The writer was fortunate in obtainine material which shows 
that the light mesonotal stripe in the female adult is an incon- 
stant character. During August 1944 he reared a series of 
adults from fourth-stage larvae of what were apparently A. 
serratus from temporary rain-pools in a cocoa plantation at 
Base Line, one of the banana farms of the United Fruit Com- 

pany inland from Almirante, Panama. All the male adults of 
the series had a light mesonotal stripe, but the females showed 
a gradation from an all dark mesonotum to one with a broad 
light stripe. The larvae were mounted, and showed the char- 

acteristic comb-seales and pecten-teeth of serratus or nubilus. 
The male terminalia of several specimens were examined, and 
all showed the claspette filament expanded at the base and stri- 
ate, tapering to a curved point, as described for nubilus. 

As 

Fig. 1. Male terminalia labeled ‘‘ A. serratus.’’ The arrow points 

to the left claspette filament, which is expanded at base and striate; the 

right filament is apparently linear. 

Fig. 2. Male terminalia labeled ‘‘4. polyagrus’’ |= nubilus|. The 

arrow points to the right claspette filament, which is expanded at hase 

and striate; the left filament is apparently linear. 
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SUMMARY 

In the introduction it was proposed to show (1) that the 

earlier literature concerning the two forms contained distinc- 

tions which were poorly defined and contradictory, (2) that 

the larval differences mentioned are minor and inconstant, (3) 
that the presence of absence of a light longitudinal stripe on 

the mesonotum of the female is not a specific character, and 

(4) that the male terminalia of the two forms are identical. 

The papers of the authors quoted above demonstrate the 
first two propositions. The writer’s series of females, reared 
from identical larvae, which produced two forms, with inter- 
erades between them, proves that the coloration of the female 
mesonotum is variable. The males reared from this series of 
larvae showed the same form of claspette filament. The fourth 
point is proved by the two slides of male terminalia in the col- 
lection of the U. S. National Museum, labeled respectively 
serratus and polyagrus, {|= nubilus|, photomicrographs of 
which are shown in Figures 1 and 2. These show that the fila- 
ment of the claspette of both forms is identical in shape, and 
that therefore the earlier distinction based on this structure 
is not valid. 

It is believed, therefore, that the two forms, serratus and 
nubilus, represent only one polymorphic species which must 
be called serratus Theobald 1901, the latter name having pri- 

ority. 

These two forms are widely distributed and very common in 
the neotropical region, ranging from Mexico to Argentina 
and including the Bahamas and the Greater Antilles. The 
larvae breed in temporary pools in the forest. The females 
are fierce biters, attacking by day and by night in the jungle, 
and have been suspected of being possible vectors of jungle 
yellow fever in South America. The reduction to the syn- 
onymy of one of these forms will simplify the task of the 
taxonomist and will lessen. the confusion of the field worker 
in dealing with the multiplicity of species found in the neo- 
tropical region. 
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A NEW SPECIES OF OPIUS FROM THE PHILIPPINE ISLANDS 

(HYMENOPTERA, BRACONIDAE) 

By D. T. FuLtuAway, Honolulu, T. H: 

The following description apples to an apparently unde- 
seribed species of Opius recently reared from fruit fly pupae 
in the Philippine Islands. 

Opius acidoxanthicidus, new species 

Male and female. Length of body 4 mm., generally smooth and shin- 

ing, and finely clothed with pale hairs, the head somewhat punctate, par- 

ticularly on the face and vertex, the mesothoracic scutum bare and highly 

polished; ochraceous, legs, mandibles and base of antennae concolorous 

(tarsi, however, more or less infuscate) ; antennae distally from second 

segment, ocellar space, apical margin of mandibles and ovipositor black 

or blackish. 

Head transverse, twice as wide as long, wide between the eyes, which 

are convex, ocelli in the center of the fronto-vertex, the members ar- 

ranged in an obtuse triangle with a slight depression on the outer side 

of the members; distance from lateral ocellus to eye margin about three 

times diameter of ocellus; antennae considerably longer than the body, 

52-segmented, scape and pedicel stout, flagellum filamentous; antennae 

fairly wide apart at base, space between the antennal socket rings a 

trifle less than diameter of same, which is twice distance to eye mar- 

gin; front rather flat and sloping forward to base of antennae, gradu- 

ally merging with face, which is slightly convex and lies more or less 

in the vertical plane, clypeus wide (three times length) and straight 

margined in front, bowed posteriorly, the clypeal fovea at the lateral 

angles, the genae quite narrow, postgenae wider, mandibles stout. con- 

cavo-convex, becoming more or less acute apically and bidentate. 

Thorax robust, as wide as the head and deeper than wide, sides of the 

pronotum deeply sulcate, mesothoracie scutum with short and deep parap- 

sidal furrows near anterior margin, diminishing and gradually disappear- 

ing posteriorly, transverse prescutellar sulcus with a pair of large cireu- 

lar median fossae, two smaller ones on either side (male with prescutellar 

sulcus but without n iceable fossae), scutellum triangular, convex, pro- 
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podeum convex, smooth, declivous behind, stigmata fairly large, circular, 

mesopleura with wide and deep sulci. 

Abdomen subpetiolate, ovate beyond first segment, which is more or 

less ligulate, first tergite with a broad flat central longitudinal ridge, 

lateral margins of tergite leaf-like expansions, carinate at the sides, deep 

and broad longitudinal grooves between, suture between first and second 

tergites well marked, abdomen beyond first segment bent downward and 

lying at a right angle to the anterior segment, sutures here not well 

marked, ovipositor (in female) enclosed in sheath extending beyond tip 

of abdomen considerably more than its entire length, slightly beyond 

tip of wings. 

Legs moderately stout and long. 

Wings hyaline, stigma and veins black, former rather wide (width 

about one-third length), radius arising at about middle and extending to 

apex of wing, prostigma, also marginal vein, rather thick and heavy even 

to wing tip, second abscissa of radius not quite twice length of first 

transverse cubitus but second cubital cell nearly twice as long as wide, 

first recurrent nervure not interstitial with first transverse cubital but 

joining the cubitus anterior to it, first cubital cell more or less hexagonal 

in shape. Hind wing with median and submedian e¢ells; postnervellus 

lacking (see figure). 

Described from 4 females and 3 males (type, allotype and 
paratypes) reared from Acidoxantha sp. pupae ex hau (Pari- 
tium tiliaceus) buds collected at Zamboanga. P. I., in January 
1948. |Type, allotype and paratypes in Hawaiian Entomo- 
logical Society collection; paratypes in U. S. National Mu- 
seum |. 

Text Figure 1. Opius acidoxanthus, wings. 
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MERINGIS BILSINGI, A NEW ECTOPARASITE OF THE ORD 

KANGAROO RAT, DIPODOMYS ORDII WOODHOUSE 

(SIPHONAPTERA, HySTRICHOPSYLLIDAE) 

By R. B. Habs and G. C. MENzIES, Bureau of Laboratories, Texas State 

Department of Health, Austin, Texas 

During the course of West Texas sylvatic plague studies 
being conducted cooperatively by the United States Puble 
Health Service and the Texas State Department of Health, 
a new species of flea of the genus Meringis Jordan has been 
taken. The specific characteristics are presented in this paper. 

Meringis bilsingi, new species 

Holotype male. Clypeus evenly rounded, frontal tubercle absent; eyes 

vestigial; maxillary palpi reaching only two-thirds of the distance of 

fore coxae, all four segments well supplied with fine bristles, fourth seg- 

ment with eight short lateral spiniforms toward apex in addition to the 

bristles; five-segmented labial palpi longer than the maxillary palpi, 

reaching about three-fourths of the distance of the fore coxae; prean- 

tennal region of head with a genal comb and two rows of bristles, the 

outer genal tooth overlapping the longer, more slender inner tooth the 

lower row of four large bristles and the upper row of three smaller ones; 

scape of antenna with a very small basal bristle and a row of four 

longer ones on apical third of the segment, pedicel with bristles reach- 

ing only to the second segment of the nine-segmented clava; postanten- 

nal region of the head with three rows of five bristles each, the basal 

row with four smaller bristles interspersed among the five larger ones, 

nine small bristles along margin of antennal fossa; pronotum with comb 

of fourteen teeth preceded by a row of alternating large and small 

bristles; notum of mesothorax with four rows of bristles, the first two 

rows irregular, the second and third rows of about six bristles. mesono- 

tum also with four slender bristle-like extensions of the eutiecle toward 

posterior margin; mesepisternum with five bristles; metanotum with 

three rows of bristles, the first row incomplete; front femora with about 

five, lateral bristles; coxa III with a row of six to eight spiniforms on 

inner surface; fifth tarsal segment of each leg with four lateral plantar 

bristles and a basal submedian pair. MODIFIED SEGMENTS: three 

antepygidial bristles, the median one the largest; sternite VIII without 

apical arm; sternite IX with distal arm tapering toward apex which 

bears a lightly pigmented, stout spine and a long, slender bristle just 

below it, on ventro-caudal border a large spiniform and six or seven 

bristles; process of clasper slender, rounded at apex and bearing three 

small bristles; movable finger of clasper thick, slightly tapering toward 

bluntly rounded apex, caudal margin convex and cephalic margin almost 

straight; four rows of bristles on the finger, seven or eight small bris- 

tles on dorso-cephalic margin, a mesial row of three stout bristles on 

ventral half, an irregular row of five or six small bristles toward caudal 
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MERINGIS BILSINGI 

, female seventh sternite ; fig. 3, process and 

PLATE 8. 

Fig. 1, male head; fig. 2 

movable finger of male clasper; fig. 4, female spermatheca; fig. 5, (A) 

male sternite IX of M. bilsingi, (B) male sternite IX of M. dipodomys ; 

fig. 6, M. bilsingi male process, movable finger of clasper and sternite IX. 

paling 
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margin and about ten larger bristles on the caudal margin of the ventral 

half of the finger, a single large bristle on dorso-caudal margin. 

Allotype female. General chaetotaxy similar to the male. MODI- 

FIED SEGMENTS: Sternite VII without a sinus, posterior border al- 

most straight, a lateral row of four stout bristles and a cephalad group 

of three smaller ones present; spermatheca body and arm about the 

same length, body twice as thick and with both dorsal and ventral bor- 

ders convex, arm sharply curved; style around three times as long as 

width at base, at apex a very long bristle and two minute ones. 

Type locality: Near Tokio, Terry County, Texas. 
Type host: Dipodomys ordii Woodhouse. 
Types: Holotype and allotype collected by V. I. Miles, Jan. 

8, 1948. 
Paratypes: A male and female from Cochran County, Texas, 

collected from Dipodomys ordi, Dec. 18, 1947, by Halyard 
and George; a female from Cochran County, Texas, by same 
collectors from same host, Dee, 17, 1947; one male from Terry 
County, Texas, collected by V. I. Miles from Onychomys leu- 
cogaster (Wied.); by V. I. Miles from Dipodomys ordi, one 
male, Jan. 6, 1948, two females, Jan. 8, 1948 and one female, 
Dee. 30, 1947. 

The holotype and allotype have been deposited in the collec- 
tion of the U. S. National Museum, Washineton, D. C. 

This flea is related to M. arachis (Jordan) and M. dipo- 
domys Kohls. The movable finger of the male clasper of M. 
bilsingy is distinctive in being bluntly rounded at its apex 
and in the possession of three or four heavy mesial bristles. 
M. dipodomys and M. arachis have two spiniforms on the yven- 
tro-caudal margin of the apical arm of sternite IX while M. 
bilsingt has only one. 

The species is named for Dr. S. W. Bilsing, who has been 
an inspiration to all who have studied in the Entomology De- 
partment of Texas A. & M. College, College Station, Texas. 

Mr, Frank M. Prince, Plague Suppressive Measures, United 
States Public Health Service, was very helpful in checking the 
specific status of this flea. Col. G. H. Bradley, Chief, Ento- 
mology Division, Communicable Disease Center, United States 
Pubhe Health Service, made several suggestions in the prep- 
aration of the manuscript. 
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PARATYDEIDAE, A NEW FAMILY OF MITES 

(ACARINA ) 

By Epwarp W. BAKER, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

In the material collected by Riley A. Alexander, of the 

Bureau of Entomology and Plant Quarantine, at Brownsville, 
Texas, on plant importations from Mexico was a tiny mite 
which at first sight appeared to belong to the family Tydeidae. 
However, upon examination with the oil-immersion lens it 
was clearly seen that this mite, although related to the Ty- 

deidae, was distinct and easily separated from that and all 
other described familes. Accordingly, the family Paraty- 
deidae is here proposed for it, with the new genus Paratydeus 
as the type. 

Berlese (1910) proposed the genus Scolotydaeus, in the 
family Tydeidde, for a single species, S. bacillus, which he 
found in moss in Italy and which Sig Thor (1932; 1933) 
found in Norway. The gross characters of that mite and the 
one here described are similar. Both are small, elongate, and 

of the same size, and both have the hysterosoma constricted 
behind the third pair of legs. Scolotydaeus, according to in- 
formation received from Dr. G. Lombardini of Florence, 
Italy, has tiny clawlike pulvilh, although these were not 
originally seen by Berlese. 

Dr. Lombardini has written in regard to Scolotydaeus 
bacillus Berlese ‘‘ma non ho potuto vedere il preparato di 
Scolotydaeus bacillus Berl., forse non era material suo e 
dovette rimandarlo al proprietario. .PerO in margine alla 
descrizione della specie il Prof. Berlese aportd la seguente 
modificazione: ‘‘mandibulae ut in gen. Tydaeus; ambulacra 
uncis duobus magnis inter quos unus stat minimus basalis 
quasi caleaneum. (370 x 120).”’ 

The other characters of the new species, such as the presence 
of the lenslike eyes, the pseudotracheae or peritremes and the 
arrangement and number of propodosomal setae are distinctly 
different and should have been seen by Berlese and Sig Thor 
if present in Scolotydaeus. Berlese illustrated such features 
in other mites at the time of the description of S. bacillus, so 
it must be assumed that Scolotydaeus is a true Tydeidae and 
that Paratydeus represents a new family. 

PARATYDEIDAE, new family 

Prostigmatic, with pseudotracheae or peritremes as in the 
predaceous Cheyletidae ; palpi four-segmented, without claw- 
thumb complex and with tarsal segment terminal; cheliceral 

bases fused, movable chela short, non-retractile, Tyvdeidae- 
like, for piercing; body elongate; propodosoma and _ hystero- 
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soma without plates, skin striate; hysterosoma divided dor- 

sally by distinct suture behind third pair of legs; body with 
few simple setae; propodosoma with two pairs of long sensory 
(?) setae, one pair of short setae, two pairs of lenslike eyes, 
and two pairs of lateral peglike setae; anal opening on venter 
at rear; genital opening separated from anal opening, behind 
coxae IV, without genital suckers and possessing two pairs of 
genital setae; coxae I-II and III-IV in two widely separated 
groups; coxae of legs fused with body; legs sparsely haired; 
tarsi with two claws and a small clawlike pulvillus; tarsus I 
with two short rodlike sensory setae. 

Type of family: Paratydeus, new genus. 
The possession of the lenshke eyes, pseudotracheae, and 

tarsal I sensory setae separates this family from the Tydeidae. 
Combinations of such characters as lack of a palpal claw- 
thumb complex, sensory setae, arrangement of chelicerae, ete., 

separate this from other families which may possess one or 
more of these characters. 

Paratydeus, new genus 

With the characters of the family. 
Type. Paratydeus alexanderi, new species. 

Paratydeus alexanderi, new species 

(Figs. 1-8) 

Small mite, 366 , long; without shields; skin striate; with pseudo- 

tracheae as illustrated (fig. 2); palpi (figs. 2, 3) four-segmented, with- 

out claw-thumb complex, segment II with two dorsal setae, segment TIT 

with three setae and segment IV terminal, with four simple setae and 

four rodlike setae; cheliceral bases (fig. 2) fused, with a pair of dorsal 

and lateral setae; movable chela (fig. 3) as in the Tydeidae, short, sharp, 

non-retractile, for piercing; venter of gnathosoma with three pairs of 

simple setae; body elongate; propodosoma and hysterosoma (fig. 1) 

divided dorsally by a distinct transverse suture; propodosoma (fig. 2) 

with two pairs of lenslike eyes, with two pairs of what appear to be long 

sensory setae, a pair of simple setae anterior to the eyes and two pairs 

of small peglike setae above trochanter I; a faint design of radiating 

lines on propodosoma as figured as well as a pair of clear round areas 

present between the posterior peglike setae; hysterosoma divided by 

transverse suture behind coxae III; anterior portion of hysterosoma with 

a transverse row of four setae and posterior portion with six pairs of 

dorsal setae and two pairs of posterior-dorsal setae; anal opening on 

venter at rear, with two pairs of anal setae and with two pairs of setae 

laterad of anal opening; genital opening between anus and coxae IV, 

simple, without genital suckers and with two pairs of genital setae; two 

pairs of setae laterad of opening; coxae in two distinct groups, fused 

with body, not movable; legs with few simple setae; all tarsi with a pair 

of claws and a small elawlike pulvillus; tarsus I (fig. 5) with two rod- 
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PLaTE 9. PARATYDEUS ALEXANDERI 

erior dorsal portion of propodosoma 

terior ventral portion of mite; fig. 

arsus I; fig. 6, tarsus 

Fig. 1, dorsum; fig. 2, detail of ant 

and gnathosoma; fig. 3, detail of an 

4, ventral view; egg shown as dotted line; fig. Be 

II; fig. 7, tarsus and tibia IIL; fig. 8, tarsus EVE 

{121] 



122 PROC. ENT. SOC. WASH., VOL. 51, No. 3, JUNE, 1949 

like sense setae; tarsus II with a single such sensory setae (fig. 6) ; 

tarsi III and IV (figs. 7, 8) without sensory setae; tibia III (fig. 7) 

with a rodlike sensory seta. 

A single specimen, an adult female with an ege, was inter- 
cepted at the Plant Quarantine Station, Brownsville, Texas, 
on a twig with bananas from Mexico, by Riley A. Alexander, 
November 12, 1947, and is named for him. 

Type. U. S. National Museum No. 1846. 
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DEUTEROPHLEBIA COLORADENSIS PENNAK IN OREGON 

(DiprerRA, DEUTEROPHLEBIIDAE) 

The small family of mountain midges (Deuterophlebiidae) 
is of interest because of its rarity, the rather wide distribution 
of the family, and the restricted distribution of the species. 
Only four species have been named and two of these are known 
from the immature stages only. The first three species were 
described from central Asia, Japan, and northern Korea from 
1922 to 1938, and then Pennak (Amer. Mus. Novitates 1276, 
1945) described a fourth species from northern Colorado at al- 
titudes of 1,680 to 2,750 meters. The genus was collected by 
Muttkowski in Wyoming in 1927 but it is not certain that the 
species he found was coloradensis. Other larvae were collected 
in Mono Co., California but their identity is uncertain and 

the specimens have been lost. Pennak also reported a larva 
collected in Rock Creek, Philomath, Benton County, Oregon, 
but in the absence of the pupa he could only state that the 
larva was indistinguishable from that of coloradensis and that 
the confirmation of this distribution must await the discovery 
of the pupa. 

Thanks to Dr. Harry D. Pratt, Communicable Disease Cen- 
ter, U. 8. Public Health Service, who presented to the U. 8. 
National Museum a single male pupa in excellent condition 
it is now possible to make this confirmation. This specimen 
was collected by E. P. Hughes north of Peoria slough, Oregon, 
April 20, 1947. Presumably this is near Peoria in Linn Coun- 
ty, Just east of Benton County. These two Oregon specimens 
probably represent the lowest altitude that the genus has been 
found in this country if not in the world. 

ALAN STONE, 

Bureau of Entomology and Plant Quarantine 
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PIMELIAPHILUS ISOMETRI, A NEW SCORPION PARASITE 

FROM MANILA, P. I. 

(ACARINA, PTERYGOSOMIDAE) 

By FREDERICK CUNLIFFE, Dryden Biological Laboratory, Dryden, Maine 

This is the second true member to be described in the genus 
Pimeliaphilus, a parasitic genus of the family Pterygosomidae. 
The other species placed in this genus have been removed by 
the author to Hirstiella, which is discussed in another paper. 
The change was based on morphological and biological charac- 
ters. Thus, in this genus we now have P. podapolypophagus 
Tragardh, 1904, a cockroach parasite, and P. isometri, new 
species, a scorpion parasite, as the only two members. This 
scorpion parasite is of interest inasmuch as it is the second 
known species, and also because of the highly modified strue- 
ture of the chelicerae in comparison with P. podapolypopha- 
gus Tragardh. 

Pimeliaphilus isometri, new species 

Female. (Figs. 1-4 )Palpus (Figs. 1, 2) four-segmented with the 

terminal segment possessing a small round protruding thumb on which 

there are seven setae; three setae are pilose and pointed, two are smooth 

and pointed, and two are smooth and rod-like with one shorter than the 

other. The chelicerae extend far out beyond the rostrum and pussess 

distally a long blade-like movable chela. Dorsal shield (Fig. 3) pentag- 

onal in shape, wider anteriorly and tapering posteriorly, with three pair 

of setae; fourteen pairs of pilose setae on the dorsum with a separate 

eyeplate and a lens-like eye on the shoulder area. Two claws on the 

tarsi surrounded by long tenent hairs which are thickly grown together. 

They give the impression of being ray-like and seem to surround the 

entire claw. On the venter (Fig. 4) coxae I and II are fused and possess 

two pairs of setae. Coxae III and IV are also fused, with three setae. 

There is a large genital orifice tanked by three pairs of setae. The anal 

area which is just posterior and terminal to the genital area has two 

pairs of setae situated on plates on either side of the opening. There 

are eight pairs of setae on the venter of the hysterosoma exclusive of 

the coxae. 

Length of body including rostrum: 486 #. 

Width: 322 #. 

Nymph: Not known. 

Male: Not known. 

Type host: Jsometrus sp. (a scorpion). 

Type locality: Manila, P. I. 

Type: A female, U. 8S, National Museum No. 1851. 
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PLATE 10. FEMALE OF PIMELIAPHILUS ISOMETRI 

Fig. 1, Apical segments of palpus; fig. 2, venter of rostrum; fig. 3, 
dorsal view (legs omitted); fig. 4, ventral view. 
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NOTES ON WHITE SANDS GRYLLACRIDIDAE 

(ORTHOPTERA ) 

By C. P. Srroup and H. F. STROHECKER!, New Mexico Highlands 

University 

In 1947 Strohecker described Ammobaenetes arenicolus and 
Daihiniodes larvale from material collected in the White 
Sands of New Mexico in the summer of 1945. Both species 
are remarkable in being wholly colorless except for black eyes 
and reddish, but unpigmented spurs and spines. Slight, ap- 
parently constant, morphological differences were found be- 
tween each of these forms and previously known material. 
Because of these differences and the fact that no other speci- 
mens of these genera had been collected in the Tularosa Basin 
the forms from the White Sands were described as new species. 

In the summer of 1946 the authors spent two days in the 
White Sands, collecting additional material and the senior 
author undertook a general survey of the Arthropod fauna 
of the Sands during the summer of 1947, in the course of which 
many additional gryllacridids were collected. A majority of 
these was taken in molasses traps. Collecting was extended 
to localities adjacent to the White Sands. Study of the Gryl- 
lacrididae taken in the course of this survey leads us to recom- 
mend a modification of the status of the two forms under dis- 

cussion, 

Ammobaenetes arenicolus, from the evidence at hand, ts an 
ecological race of Ammobaenetes phrixocnemoides (Caudell). 
Pigmented specimens of A. phrixocnemoides were collected 
in red sand dunes near Escondido, N. Mex., about twenty 
miles south of the type locality of arenicolus. It seems prob- 
able that real and constant genetic differences exist between 
the pigmented and white specimens, but attempts at rearing 
these insects have been unsuccessful. More than 400 speci- 
mens of the white form were taken at four localities in the 
White Sands and none was taken at any of eleven localities 
immediately outside this area. There is no evidence at pres- 
ent that the ranges of the two forms overlap but the differ- 
ences between the two stocks, in our opinion, are best consid- 

ered to be subspecific. The lack of color in the form inhabiting 

the White Sands is thought to be adaptive. 

In June 1948 the senior author collected material of A. 

phrixocnemoides in light colored sand dunes near Samalayuca, 

Chihuahua. These specimens showed greatly reduced pig- 

mentation but were not completely pallid as are specimens 

from the white gypsum. The species seems to be confined to 

INow at University of Miami. 
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sand dunes, and it appears that selective action results in 
populations composed of individuals with coloration simulat- 
ing the substratum. 

Daihiniodes larvale Strohecker, the second gryllacridid from 
the White Sands, presents a slightly different case. During 
the summer of 1947 the senior author collected 91 specimens 
of this white form, all of them at two central locations in the 
White Sands dune area. About 40 specimens of a Daihiniodes 
showing the structural characters of larvale and pigmenta- 
tion of D. hastiferum (Rehn) were taken at three places: about 
twenty-five miles east of the dune area, two miles south of the 

dune area and one mile within the White Sands dune area. 
These specimens vary in coloration from brown individuals 
to individuals which show considerable pigment reduction. 
Noteworthy is a single male specimen taken at a spot less than 
four miles (of uniform habitat) from a location where 23 

white specimens had been captured. The Daihiniodes are not 
confined to areas of large dunes, and in the dune areas are 
usually collected in the inter-dunal ‘‘flats,’’? especially where 
loose sand has drifted about the bases of vegetation. The evi- 
dence indicates some minglng of the brown and white popu- 
lations. Daihiniodes larvale thus appears to be an ecological 
race of Dathiniodes hastiferum (Rehn). 

The relationships between these white forms and the brown 
stocks from adjacent areas seem to represent two different 
levels of separation. The records established in this study 
indicate complete isolation of the colorless Ammobaenetes of 
the White Sands and the pigmented stock. In the case of 
Dathiniodes the data indicate incomplete isolation of the white 
and pigmented stocks, but the population of colorless indi- 
viduals seems to be confined to the white gypsum. 

BIBLIOGRAPHY 

Hebard, M., 1929. Orthoptera of Colorado. Proce. Acad. Nat. Sei. Phila. 

81::303-425. 

Hubbell, T. H., 1936. Monographie Revision of Genus Ceuthophilus. 

Univ. Mla. Biol. Sci. Ser. 2(1); 1-551, 38 pls: 

Rehn, J. A. G., 1902. Two new Stenopelmatinae. Ent. News 13:240-241. 

Strohecker, H. F., 1945. An Ammobaenetes from Nevada. Psyche 51: 

147-150. 

, 1947. Some southwestern Gryllacrididae. Ann. Ent. Soe. 

Amer. 40:241-246. 



PROG. ENT. SOC. WASH., VOL. 51, NO. 3, JUNE, 1949 127 

CULICINE MOSQUITOES COLLECTED IN WESTERN YUNNAN, 

CHINA DURING 1940-1942 

(DipTrERA, CULICIDAE) 

By C. Y. CHow, Malaria Laboratory, National Institute of Health, 

Nanking, China 

Relatively little work has been done on the survey of culi- 
cine mosquitoes in the interior of China. This paper reports 
the result of a two years’ collection of culicine mosquitoes at 
Chefane, Western Yunnan, during April 1940-March 1942. 
The Chefang region on the Yunnan-Burma Road, with a popu- 
lation of approximately 25,000, is about 24.0° north and 97.6° 
east. It has an altitude of about 2,700 ft. above sea level, and 

is some 92 miles north of the Tropic of Cancer, being about 
20-30 miles from the Burma border. The climate is subtropi- 
cal with a high humidity and a temperature range of 45 to 
92°F. The rainy season extends from May through October, 
with an average annual rainfall of 50-60 inches. 

Feng (1938) hsted 74 species of 11 genera of culicines for 
China but only two species, Aedes (Aedimorphus) vexans 
(Meigen) and Ae. (Finlaya) yunnanensis Gaschen, for the 
province of Yunnan. We found at Chefane and its vicinity 
44 species of 11 genera, of which all but one (Aedes vexans) 

are newly recorded for Yunnan and 19 species are new for 
China. Those species new to China are marked with an asterisk 
in the following list. 

*Megarhinus gravelyi Edwards 

Breeding place: Bamboo stumps. 

*Megarhinus splendens (Wiedemann ) 

Breeding place: Tree holes. It is much rarer than the former 
species and found on only one occasion during two years’ sur- 
vey. Known also from Hongkong. 

*Tripteroides aranoides (Theobald) 

Breeding place: Bamboo stumps. Rather common here but 
does not bite man. 

*Topomyia houghtoni Keng 

Breeding place: Leaf bases of Colocasia. This was collected 
on a hill near Chefang in August 1940, and described as a new 
species by Feng (1941). The type specimens have been de- 
posited in the Division of Parasitology of the Peiping Union 
Medical College, Peiping, China. It is a rare and wild mos- 
quito. The larva, of white-greenish color with a black head, 
has a tendeney to remain at the bottom of water for several 
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minutes, It is predacious in habit and feeds on the larvae 
of other species like Harpagomyia genurostris which are pres- 
ent in the same breeding place, though, if not present, it would 
feed on other larvae of its own species. It waits for its prey, 
and does not seem to hunt it as do the larvae of Wegarhinus or 
Lutzia. The breeding period is short, from July to October. 

Harpagomyia genurostris (Leicester ) 

Breeding place: Leaf bases of banana, pineapple, Colocasia, 
and a local plant called ‘‘Tun-tun’’ by local ‘‘Shan’’ people. 
“*Tun-tun’’ is about 8 ft. high, and has large, lone, hard leaves 

with many spines on the edges. It is common here, and known 
also from Hongkong. The adults do not bite man. They rest 
on the stem of the plant of their breeding place. On the stems 
many big ants are usually climbing here and there. The mos- 
quitoes probably take food from the mouth of these ants as 
Jacobson described (Barraud, 1934, p. 47). 

Uranotaenia macfarlaneit Edwards 

Breeding place: Side pools of stream. Known also from 
Chekiang, Kiangsi and Kwanetune. . 

Orthopodomyia anopheloides (Giles) 

Breeding place: Bamboo stumps and tree holes. Very com- 
mon here. Known also from Chekiang. It does not attack 
man. 

Mansonia uniformis (Theobald) 

Breeding place: Attached to aquatic plants. Rare here. 
Known also from east coast of China. 

*Heizmannia greeni (Theobald) 

Breeding place: Tree holes. Only one female was reared 
from a larva collected from a tree hole. The larva has not, 
so far, been described. Unfortunately, our single larval skin 
was lost due to the war. The characters of this single female 
agree very well with the description by Barraud (19384), and 
were checked also with that of the specimens collected from 
the type locality in Ceylon when the writer visited there. It 
it a small mosquito and distinguished by the presence of a col- 
lection of small hairs on the postnotum. The only other species 
of this genus occurring in China is H. li Wu (reported from 
Chekiang Province), in which the mesonotal scales are dull 
grayish brown, with little or no metallic lustre, while those of 
H. greeni have a dark blue-metallic lustre, 

Armigeres (Armigeres) subalbatus (Coquillett ) 

Breeding place: In very foul water, such as artificial water 
containers, latrines, tanks for pig or cow feces. It is very com- 
mon and bites man voraciously day and night. 
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Armigeres (A.) kuchingensis Edwards 

3reeding place: Bamboo stumps. The adult bites man. 

Armigeres (Leicesteria) flavus (Leicester) 

Same as the former species, but not so prevalent. 

Armigeres (L.) magnus (Theobald) 

Same as above. Known also from Hongkong. 

*“Armigeres (L.) annulipalpis (Theobald) 

Habitat same as above. 

Aedes (Aedimorphus) vexans (Meigen) 

Breeding place: Ground pools. This is a rather common 
species in China. The adult bites man at night and in daytine. 

*Aedes (Aedimorphus) caecus (Theobald) 

Breeding place: Ground pools. 

Aedes (Banksinella) lineatopennis (Ludlow ) 

Breeding place: Natural pools and ricefields. Known also 
from Amoy, Fukien Province. 

Aedes (FPinlaya) assamensis (Theobald) 

Breeding place: Tree holes and bamboo stumps. 

Aedes (F.) albocinctus Barraud 

Breeding place: Tree holes. The characters of the adults, 
the male genitalia, the larvae and the pupae of my specimens 
are identical with that of the type specimens. Barraud (1954) 
writes that the hypopygium ‘‘does not show any marked modi- 
fication,’’ but gives no drawing and description, so the writer 

intends to publish a description and drawing of the male geni- 

talia in a separate paper. 

Aedes (F.) albotacniatus var. mikiranus Edwards 

Breeding place: Bamboo stumps. The males of my speci- 
mens and the type males of Ae. albotaeniatus and Ae. lepchana 
are identical in all respects includine the genitalia. The fe- 
males of my specimens appear identical with that of Ae. albo- 
taeniatus var. mikiranus. The pupae of my specimens also 
agree well with the pupal pelt from the type locality. How- 
ever the larvae of my specimens are quite different from Bar- 
raud’s description (1934) of Terzi’s drawing of the larva of 
albotaeniatus. The descriptions and drawings of the larva and 
male genitalia of my specimens will thus be given in a sepa- 

rate paper. 
Aedes (F.) harveyi Barraud 

Breeding place: Bamboo stumps and tree holes. 

Aedes (F.) formosensis Yamada 

Breeding place: Bamboo stumps. This species was not by 
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then included in Feng’s list (1938), although it was originally 
deseribed from Taiwan (Formosa). 

Aedes (F.) dissimilis (Leicester ) 

Breeding place: Tree holes. 

Aedes (F.) albolateralis (Theobald) 

Breeding place: Tree holes and bamboo stumps. 

Aedes (Stegomyia) annandalei Theobald 

Breeding place: Tree holes and bamboo stumps. The female 
bites man in daytime. Known also from Chekiang. 

Aedes (S.) w-albus Theobald 

Breeding place: Bamboo stumps. Known also from Che- 
kiang and Taiwan. 

Aedes (S.) albopictus (Skuse) 

Breeding place: Bamboo stumps, tree holes, leaf bases of 
“Tun-tun’’ and ‘‘Moo-in-ka,’’ and occasionally in artificial 
water containers. This is a very common species in China, 
and very prevalent in this locality. The observation of Bud- 
dle (1928) in Canton, South China, showed epidemiologically 
the relationship of this species with dengue fever. However 
it seems not to be responsible for the transmission of disease in 
this locality, although deneue fever occurs in Rangoon, 
Burma. It is interesting to note that its related common 
species, A. aegypti, has not been found here. 

Culex (Lutzia) fuscanus Wiedemann 

Breeding place: Natural pools. 

Culex (L.) vorax Edwards 

Same as above species. 

Culex (Neoculex) brevipalpis Giles 

Breeding place: Tree holes. Known also from Chekiang, 
Fukien and Kwanetung. 

Culex (Mochthogenes) malayi Leicester 

Breeding place: Ditches and ponds. Rather common in 
China. 

Culex (Lophoceratomyia) minor Leicester 

3reeding place: Bamboo stumps. 

Culex (L.) wuniformis Theobald 

Breeding place: Bamboo stumps. 

Culex (Culiciomyia) pallidothorax Theobald 

Breeding place: Tree holes. Known also from Chekiang S ] g; 
Fukien and Kwanetune. 
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Culex (Culex) bitaeniorhynchus Giles 

Breeding place: Streams, pools, ricefields and ditches. Com- 
mon species in China. 

Culex (C.) vishnui Theobald 

Same as the former species. 

Culex (C.) whitmorei (Giles) 

Breeding place: Ricefields. 

Culex (C.) gelidus v. bipunctatus Theobald 

Breeding place: Contaminated pools. 

Culex (C.) mimeticus Noé 

Breeding place: Streams and pools. 

Culex (C.) mimulus Edwards 

Breeding place: Natural pools. Known also from Hunan 
and Hongkong. 

Culex (C.) fuscifurcatus Barraud 

Breeding place: Natural pools. The larval description will 
be given in a separate paper. 

Culex (C.) vagans Wiedemann 

Breeding place: Ground pools. 

Culex (C.) quinquefasciatus Say 

Breeding place: Pools, ponds, ditches, and domestic collec- 
tions of water. Common in South China. 

Culex (C.) fuscocephalus Theolbald 

Breeding place: Ground pools, 

SUMMARY 

Forty-four species of culicine mosquitoes have been found 
from Chefang, Western Yunnan. Among these, all species 
but one are newly recorded for the province of Yunnan, and 
19 species are new to China. Their breeding places and known 
geographical distribution in other provinces of China are 
elven, 
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BOOK REVIEW 

HENRY DAVID THOREAU, by Joseph Wood Krutch, Brander 

Matthews Professor of Dramatic Literature, Columbia University. Amer- 

ican Men of Letters Series, Svo., cloth, 295 pp., illus., N. Y., William 

Sloane Associates, 1948, $3.50. 

It was something over sixty years ago that the writer of this review, 

then a small boy, first began to find enjoyment in reading the natural 

history writings of Henry David Thoreau (1817-1862), American nat- 

uralist, educator, poet and philosopher. It is noteworthy that the same 

individual, after long years, still enjoys rereading them. Truly these 

writings last well! Comparatively unknown during his life-time, such 

of Thoreau’s works as had then been published had only limited cir- 

culation. However, in the eighty odd years which have elapsed since his 

death, much hitherto unpublished material written by him has been 

issued, and his writings and his philosophy, decade by decade have 

spread abroad until he has become known and his writings have been 

loved all over the world. It was in the fields and woods of his hirth- 

place, Concord, Massachusetts, that Thoreau learned in youth the love 

of nature which later became one of his outstanding characteristics. and 

of which in later life he had learned to write in phraseology of ex- 

quisite beauty. A graduate of Harvard University, he was a valued 

friend of those famous naturalists Louis Agassiz and Thaddeus William 

Harris and made many biological collections at various times for them. 

However, it was in 1845, when he was twenty-eight years old, that 

Thoreau began the experiment in simplification of living by which he 

is probably most widely known. He retired to a self-built hut in the 

woods by the shores of Walden pond near his native village, and there 

for some two years he made studies and wrote of birds and plants, of 
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insects and other animals, and of various philosophical and other themes 

in which he was interested. He also made at various times explorations 

to other places, notably to Canada, Maine, Cape Cod,, Minnesota and 

elsewhere and wrote of most of these in some detail, with intermingling 

of factual and mystical observations of Nature. He never married, 

but one of the great friendships of his life was with Ralph Waldo Emer- 

son, and they were of life-long inspiration to each other. Thoreau died 

of tuberculosis at the early age of forty-five, and his remains rest today 

in the Sleepy Hollow Cemetery at Concord, Massachusetts, near the grave 

of his associate Emerson. All these and many other facts pertaining 

to the story of Thoreau’s life have been treated in detail with particular 

insight, sympathy and appreciation in this newly issued biography by 

Dr. Krutch. In the years following Thoreau’s death and with the in- 

crease of his fame, a number of biographies of him appeared from time 

to time. All of the more important of these are on the shelves of the 

Library of Congress and include those by Emerson, 1863; Channing, 

1873; revised 1902; Page, 1877; Japp, 1878; Sanborn, 1882, revised 

1910; Salt, 1890 and 1896; Marble, 1902; Van Doren, 1916; Edward 

W. Emerson, 1917; Sanborn, (a second and larger biography), 1917; 

Bazalgette, 1924; Atkinson, 1927; Crawford, 1934; Canby, 1939, and 

now Krutch in 1948. Since there is always room for still another vol- 

ume of this type when of real excellence, it is a pleasure to welcome this 

latest addition, the product of great toil and research on the part of its 

distinguished author. To all who are interested in the biographies of 

those who took part in forming the historic background of science im 

America, the reading of Dr. Krutch’s book is heartily commended. They 

will find it worth while. 

J. S. WADE. 

Bureau of Entomology and Plant Quarantine 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

588TH REGULAR MEETING, FEBRUARY 3, 1949 

The 588th regular meeting of the Society was held at 8 P. M., Thurs- 

day, February 3, 1949, in Room 43 of the U. S. National Museum. Dr. 

T. E. Snyder presided, and 45 members and 13 guests were present. The 

minutes of the previous meeting were read and approved. 

Members elected by the Society were: 

Stanley F. Bailey, Division of Entomology and Parasitology, College 

of Agriculture, University of California, Davis, Calif. 

Stephen S. Easter, Entomologist, Food and Agriculture Organization 

of the United Nations. 

_ Kenneth 8. Hagen, Agricultural Experiment Station, University of 

California, 1050 San Pablo Ave., Albany 6, Calif. 

Fred C. Harmston, 117 E. 27th South Street, Salt Lake City 6, Utah. 

H. C. Huckett, Long Island Vegetable Research Farm of the New 

York State Agricultural Experiment Station, Riverhead, Long Island, 

Neu: ; 
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Joseph W. Jones, Jr., Hq. and Hq. Squadron, Tactical Air Command, 

Langley Air Force Base, Langley Field, Va. 

Louis J. Lipovsky, Department of Entomology, University of Kan- 

sas, Lawrence, Kans. 

G. E. Shewell, Division of Entomology, Science Service, Department of 

Agriculture, Ottawa, Ontaria, Canada. 

Morton S. Vogel, 1708 Taylor Street, N. W. Washington 11, D. C., 

Austin H. Clark exhibited a specimen of the European Peacock butter- 

fly (Nymphalis io) that had been brought to him alive on January 7, 

1949, by Mr. Watson M. Perrygo who found it in a drawer of an antique 

chest in the Old Antique House, 817 Pennsylvania Ave., N. W., in Wash- 

ington. The proprietor of the store, Mr. N. Krupsaw, told Dr. Clark 

that he had purchased the chest in Haslemere, 20 miles southwest of 

London, England, in Surrey County. The butterfly had presumably 

crawled into the drawer to hibernate shortly before the chest was shipped 

to Washington. (Author’s abstract). 

Theodore L. Bissell called attention to a handsome two-volume folio 

work on ‘‘The Natural History of the Rarer Lepidopterous Insects of 

Georgia—collected from the observations of Mr. John Abbot by James 

Edward Smith,’’ and said that it is 152 years since its publication in 

London. This is known as the first illustrated work on American insects. 

There are 104 plates in color, each showing the larva, pupa, and moth or 

butterfly of a species, with its food plant. Accompanying each plate 

is an account in English and in French of the collection and rearing. 

Regarding the corn bud worm, which we now eall ‘‘fall armyworm,’’ 

Abbot mentioned the damage and said the insect ‘‘may sometimes be 

destroyed in hot weather by throwing into the bud a handful of hot sand 

or dirt.’’ You may still hear this simple remedy suggested on Georgia 

farms. Abbot worked near Savannah, Georgia, from about 1776 to 

1840 (Anna S. Bassett, ‘‘The Auk,’’ April 1938) illustrating insects, 

spiders, birds, and plants. Most of his pictures are still im manuscript 

form in museums of London and Boston. Sir James was a leading nat- 

uralist of the world, botanist, founder and president of the Linnean 

Society. He bought the plates and notes which Abbot had sold in Lon- 

don, identified the insects with earlier described species or gave them 

names and published them, thus preserving this much of Abbot’s work. 

(Author’s abstract). 

A. B. Gurney exhibited a male specimen belonging to the Peruvian 

pseudophylline genus Dicranostomus. This remarkable katydid has tong- 

like growths projecting forward from the bases of the mandibles, which 

recall the jaws of the male megalopteron, Corydalus cornutus (lu.). The 

specimen was found by José Schunke, a professional collector, at Fundo 

Sinchono, near Tingo Maria in the eastern Andes of Peru. Gurney 

briefly discussed the characteristics of that portion of Peru and its or- 

thopteran fauna. (Author’s abstract). 

Mrs. Lelia F. Clark presented an amusing sidelight on the history of 

economic entomology that came to light in an out-of-the-way journal 
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(Phrenological Journal, Old ser., vol. 59, July, 1874 (New ser., vol. 10, 

no. 1) page 41.) The article entitled, ‘‘A Summer’s Vacation’’ says 

that ‘‘an excursion party of literary, scientific, and artistic brothers and 

sisters’? set out for a six-weeks’ play-spell ‘‘to see something more of 

their own great country.’’ C. V. Riley represented the ‘‘Journal of Ag- 

riculture.’’ ‘‘At the right hand of the center (of plate 1) is the hand- 

some phiz of the great Buggist.* How glibly he rattled off the ‘jaw- 

breakers’ of ‘Lepidoptera’ and sundry other names of insects, distracting 

to our ‘Ellemagoozllum.’ He’d leave a meal to chase a butterfly; stop 

a procession to turn over a stone or fight a rattlesnake in his way. Just 

fit to match the idea of the little urchin, who wrote of ‘Jolly old Uncle 

with a glass eye.’ Earliest to rise, last to go to bed; like the industrious 

flea, never still; when you wanted him he wasn’t there; whose wife 

lived on ‘pretty tea’ and he on crackers and milk.’’* C. V. Riley. (Au- 

thor’s abstract). 

The first speaker on the regular program was Mr. Kenton L. Harris 

of the Food and Drug Administration. He presented a very enlightening 

talk on ‘‘Identification of Insect Fragments in Food Products.’’ 

In determining insect parts in foods the contaminants are concentrated 

by techniques involving the specific gravity and oleophilic properties of 

cuticle and then identified and counted using a wide-field microscope at 

20-60X. The cuticle pieces consist of a single, thin, non-cellular, trans- 

lucent layer; plant material is thicker, often chunky, may be thin and 

translucent, but often of more than one tissue layer, cellular. Insect 

setae and spines are movable, elongate, hollow hairs articulated in the 

cuticle; or rigid, stubby, solid protuberances. Plant hairs consist of 

elongations from epidermal cells. Insect cuticle shows the pitting, su- 

tures, articulation, and fragments of the symmetry of the original strue- 

tures. Slides were shown of some of the common insect parts found in 

food products. (Author’s abstract). 

Discussion by Knight, Sherman, Woke, Russell, Gurney, and Snyder 

followed. 

Next on the program was ‘‘Alaskan Tundra Mosquitoes’’ by Lieu- 

tenant Commander Kenneth L. Knight, U. S. Navy. 

Studies were undertaken on the biology and control of the mosquitoes 

of Umiat, Alaska (69° 24’ N. lat.). Six species of Aedes (Ochlerotatus) 

have been found there: punctor, communis, nearcticus, nigripes, pullatus, 

and cataphylla. These species have a single generation annually, over- 

wintering in the egg stage and hatching as the snow melts in the spring. 

Larval development requires almost a month, pupal development 3 to 5 

days, and the adult females persist until the first heavy frost. Attempts 

at control by ground application of DDT aerosols against the adults and 

air application of DDT sprays all proved to be unsatisfactory for the 

area treated (up to 8 sq. miles) due to the rapid infiltration from sur- 

rounding uncontrolled areas. (Author’s abstract). 

Dr. Knight concluded his part of the program with kodachromes, many 

of which showed the character of the tundra and its interesting flora. 
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Two out-of-town members were presented to the Society: Louis J. 

Stannard, University of Illinois, and Howard HE. Evans of Cornell Uni- 

versity. One visitor, W. R. Mason, also of Cornell University, was in- 

troduced. 

The meeting adjourned at 9:50 P. M. 

HELEN LOUISE TREMBLEY, Recording Secretary 

REPORT OF THE CORRESPONDING SECRETARY FOR 1948 

Letters written—260 

Copies of Proceedings acquired (667 net gain in 9 numbers; 126 returned 

by members; 190 back numbers obtained by purchase; 200 reprinted 

ae ke Mca ers) AL tye ese ee eee 1,183 

Back numbers sold as complete sets — _ opiate Uh 346 

Back numbers sold separately and as volumes P 3 300 

Numbers sent as advertising pute : 4 

Net change of stock (gainof) 2. is 533 

Total stock of Proceedings on hand: “approsin: tay 32,860 

Memoir 1: sold, 5 copies; on hand, 154 

Memoir 2: sold, 10 copies; on hand, 120 

Receipts tront sale ot Miem ong) es ee een ED) 

Receipts from sale of complete sets oe AL 0) 

Receipts from sale of odd numbers of Proccediniag, 

back volumes and miscellaneous separates. si 2.64.54 

$421.54 

Secretarial costs (personal services only) Demminenr ec eom Re loli CT 

Postage eisai ive ees Tay Fie cS UY AU an Ge ed alae oe NeMae eS OMT 

Membership changes of record (Withdrawn, 5; died, 2; reinstated, 2; 

elected, 77) Total gain, 79; loss, 7, net gain, 72. 

Summary of members (Regular paying members, 386; retired, 8; hon- 

orary,. 2; hte), Total,397. 

Circulation (Foreign subscribers, 70; domestic subscribers, 98; foreign 

members, 25; domestic members, 364; gift copies, 6) Total, 563. 

The elected Corresponding Secretary, R. I. Sailer, found it necessary 

“to resign at the end of February, 1948, because of an extended absence 

from Washington. His helpful suggestions were invaluable to me, and 

an attempt was made to continue his efficient, business-like policies. 

The cooperation of the Treasurer, Howard Baker, in particular, and 

other members of the Executive Committee, is also gratefully acknowl- 

edged. 

The chief activities that have been promoted with special efforts have 

been encouraging the election of desirable new members, and the sale 

of o!d reprints. Both programs have been successful in giving finan- 

cial support during a year characterized by increased eosts. 

Respectfully submitted, 

ASHLEY B. GuRNEY, Corresponding Secretary 

Actual date of publication of Vol. 51, No. 2 was April 19, 1949. 
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NOTES ON THE GROUP OF GENERA 

INCLUDING LOZOGRAMMA STEPHENS AND ITS ALLIES 

(LEPIDOPTERA, GEOMETRIDAE, ENNOMINAF) 

By LAuRENcE R. Rupert, Horseheads, N. Y. 

There are among the Ennominae several genera and groups 
of genera which seem to have been considerably neglected for 
many years. One of the most remarkable of these groups, and 
one concerning which the recorded facts are exceptionally 
meager, is composed of the seven genera Philedia Hulst, Guen- 
eria Packard, Homochlodes Hulst, Lozogramma Stephens, 
and the genera heretofore known as Anthelia Hulst and Apae- 
casia Hulst. These genera have many characteristics in com- 
mon, each showing clear points of relationship to each of the 
others. On the other hand each genus departs considerably 
from the general trend in one or two respects, and a few of 
these departures are so great as to constitute a structural 
peculiarity that is apparently unique among all the Geometri- 
dae. 

The general characteristics of the group will be outlined 
first, in order to avoid extensive repetition later. It is to be 
understood that these characteristics apply throughout the 
group unless otherwise specified in the discussion of individual 
species and genera. In the matter of early stages, however, 
I have no records of those genera that are peculiar to western 
North America, and in Pachycnemia my observations are 
limited to a single inflated larva in the Cornell University 
Collection. 

External features usually found in the adults include sim- 
ple antennae, ciliate in the males; and a peculiar frontal 
scaling, close and smooth on the upper part, but with a point- 
ed tuft of hairy scales lower on the face. The hind tibia of 
the male is swollen, and carries two pairs of spurs and a well- 
developed hair pencil. 

In the male genitalia, characteristic features include a 
wide and usually spined gnathos; a symmetrical two-branched 
furea; rather thinly chitinized valves, evenly and rather 
coarsely ciliate; and an uncus which may assume various odd 
forms, but rarely one that is conventional among the Ennomi- 
nae. The aedoeagus is usually well supplied with cornuti. The 
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characteristic feature of the female genitalia is the structure 
of the signum, consisting of a large patch of very fine spines, 
arranged in a horizontally elongated ellipse or crescent. 

The eggs, so far as they are known, are spherical, resem- 
bling miniature pearls, and are larger than those of most of 
the Ennominae. They are scattered loose, with no attachment 
to leaves or stems of the food plants, 

The larvae studied are all remarkably similar, showing no 
obvious differences except in color pattern. They are, in the 
final instar, slender, with no prominent humps or warts, but 
with each segment, both thoracic and abdominal, bulging 
centrally, producing a sort of beaded appearance. The head 
is well extended, round but not large, heavily ciliate, and 
flattened in front. An interesting structural feature is the 
presence of five (sometimes six) well-developed setae on the 
outside of each of the prolegs of the sixth abdominal segment. 
Among geometrid larvae in general the prevalent number 
of such setae is only three. All the known larvae of the group 
have many longitudinal stripes. They are also powerful 
jumpers. A sudden disturbance causes the larva to coil up, 
and then by suddenly uncoiling, it may make a jump of sev- 
eral inches. 

The pupae are dark brown, glossy, with some puncturing 
on the surface of the metathorax and most of the abdominal 
segments. The first thoracic spiracle is usually concealed, and 
there is no evidence of flange plates or spiracular callosity 
on the fifth abdominal segment. The anterior side of this 
segment is marked off by a slight ridge, sharply declivous, 
and minutely punctured. The cremaster has the two terminal 
hooks very strong, but the remaining six are reduced to very 
fine barbs, which in dried specimens are easily broken off 
and overlooked. On the adjacent segments, both the lateral 
and dorsal grooves are present, but not strongly developed. 

In the following discussion I shall attempt to present what 
seems to be the best organization and characterization of the 
genera, the correct application of specific names, brief notes 
on the peculiarities of the various species, and on their early 
stages, if known. No specific descriptions of wing maculation 
are included, except in the few cases where there seems to 
have been some difficulty in separating species similar in 
appearance. 

Genus PHILEDIA Hulst 

Philedia Hulst, Trans. Am. Ent. Soc., XXIII, 343, 1896. 

TYPE: Cleora punctomacularia Hulst = Philedia pune- 
tomacularia (Hulst). Original designation and monobasic. 
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1. Philedia punctomacularia (Hulst) 

Cleora punctomacularia Hulst, Ent. Amer., III, 214, 1888. 

This species, the only one known in the genus, is unique in 
the group in having pectinate antennae in the male. The 
pectinations are unsealed, with sensory cones at the apices. 
They are short, narrow, and pointed, and located near the 
middle of the segments, somewhat as in Protitame, a genus 
to which Philedia cannot possibly be related. Since both 
Philedia and Protitame seem to have as their closest relatives 
eenera with simple antennae in the males, it seems at least 
plausible that this unusual type of pectinate antennae may 
represent a comparatively recent development from some form 
with simple antennae. 

The frontal scaling, smooth on the lower part, but with an 
overhanging tuft above, is unlike anything else in the group. 
The wing venation, however, in all specimens examined is 
about like that of Homochlodes. 

In contrast with the apparently highly evolved antennae, 
the genitalia are apparently the most primitive in the group. 
The male genitalia (Plate 11, Figures 1, la) have a conven- 
tional unmodified uncus of medium length; valves without 
modifications, but with most of the cilia turning inward to- 
ward the uncus, as in many other genera of the Ennominae, 
but unlike all other members of this group except Thallophaga. 
The furea consists of two stout, unspined, but sharply pointed 
branches, rising from near the base of the juxta. The female 
genitalia have a signum similar to that of other members of 
the group. 

This species is evidently not so closely related to the others 
under consideration as they are to each other. However for 
the present it seems much better placed here than in any 
other group. Perhaps when the early stages are known, some 
other placement will be indicated. 

The types of punctomacularia are from California and Van- 
couver Island, and the range of the species seems limited to 
the coastal region from British Columbia to California, and 
eastward into Idaho. 

Genus THALLOPHAGA Hulst 

Anthelia Hulst, Trans. Amer. Ent. Soc., XXIII, 337, 1896, nec Anthelia 

Lamarck, Histoire Naturelle des Animaux sans Vertébres, IT, 407, 

1816. 

TYPE: Anthelia taylorata Hulst. Original designation 

and monobasie. 
Thallophaga Hulst, Trans. Amer. Ent. Soc., XXIII, 339, 1896. 

TYPE: Tephrosia fautaria Hulst = Tephrosia wgroseriata 
Packard = Thallophaga nigroseriata (Packard). Original 
designation and monobasic. 
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Superficially Thallophaga ditfers from the other genera in 
the group in the extreme development of the lower frontal 
tuft, which is long and conical. In most respects the male 
genitalia resemble those of Philedia, but the valves are nar- 
rower, and the furea is spined at the tips, and set higher on 
the juxta. There is a tendency to reduction in the length of 
the uncus, and the cornuti either disappear entirely or are 
much reduced. 

1. Thallophaga taylorata (Hulst), new combination 

Anthelia taylorata Hulst, Trans. Amer. Ent. Soc., XXIII, 337, 1896. 

Sericosema angulata Warren, Noy. Zool., XII, 361, 1905. 

Taylorata is distinguished by the postmedial line consisting 
of a row of black dots set just inside a scalloped pale line, 
crossing all four wines, and by the distinct median shade 
across all four wines, The antemedial line varies from a row 
of faint dots to practically a complete dark line. Packard’s 
figure labeled nigroseriata in the Monograph (Plate IX, Fig. 
60) evidently represents this species instead of nigroseriata. 

The male genitalia of taylorata show the longest uncus and 
longest furca branches in the genus. The branches of the 
furca extend to a level about even with the middle of the 
uncus. 

The type locality is Victoria, B. C., but the range of the 
species extends southward into California and Nevada. Mr. 
Sperry has sent me specimens taken on the Upper Santa Ana 
River in the San Bernardino’ Mountains at an altitude of 

6,300. feet. 

2. Thallophaga hyperborea (Hulst), new combination 

Tetracis hyperborea Hulst, in Dyar, Proce. Wash. Acad. Sci., II, 496, 

1900. 

Hyperborea is the largest and showiest species of the genus. 
In the male the postmedial line is a row of blackish dots, with 
a tendency to show individual borders of white. The ante- 
medial line is variable in intensity, usually consisting of two 
or three dark dots, the largest at the costa. The hind wings 

have a postmedial line of dark dots, but little or no trace of 
a median shade. In the female the dark dots of the trans- 
verse lines are inconspicuous, and the resulting appearance is 
much smoother than in the male. 

In the male genitalia (Plate 11, Figures 2, 2a) the furea 
branches are shorter than in taylorata, extending hardly as 
far as the middle of the gnathos. The uncus is also shorter 
and stouter than in taylorata. Too few specimens of any 
species of this genus have been examined for venational differ- 
ences to be well understood, The drawing on Plate 12, Figure 
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4 was made from a specimen of hyperborea in the Cornell 
University Collection, and since it agrees well with the figure 
of nigroseriata in Packard’s Monograph (Plate II, Fig. 17b), 
it is possible that it represents the standard venation of the 
eenus. 

The types of hyperborea are from the vicinity of Virgin 
Bay, Prince William Sound, Alaska. The species ranges 

southward to the northern counties of California, 

3. Thallophaga nigroseriata (Packard), new combination 

Tephrosia nigroseriata Packard, Proc. Bost. Soc. Nat. Hist., XVI, 32, 

1874. 

Tephrosia fautaria Hulst, Ent. Amer., IIT, 216, 1888. 

Nigroseriata is smaller than either of the preceding species, 
with the postmedial line of spots tending to run together, and 
with no adjacent white lines nor markings. The median 
shade is present only on the upper wings, so far as I have 
seen. The hind wines have a postmedial line of dark dots, 
sometimes confluent. 

The male genitalia have the branches of the furca very 
short, reaching about half way to the gnathos, and the uncus 
is very stubby, almost as in Gueneria. 

The types are from California. The species is known to 
range from Washineton as far south as Monterey County, 
California. 

Genus GUENERIA Packard 

Gueneria Packard, Mon. of the Geom. Moths, 307, 1876. 

TYPE: Ellopia basiaria Walker = Gueneria basiaria 
(Walker). Monobasie. 

1. Gueneria basiaria (Walker) 

Ellopia basiaria Walker, List Specimens Lepid. Ins. Brit. Mus., XX VI, 

1508, 1862. 

Ellopia incoloraria Walker, List Specimens Lepid. Ins. Brit. Mus., XX VI, 

1509, 1862. 

Acidalia congrua Walker, List Specimens Lepid. Ins. Brit. Mus., XX XV. 

1623, 1866. 

Basiaria is the palest species in the group, and at first glance 
strongly resembles Deilinea erythemaria. Basiaria, however, 
has on the under side of each wing a small discal dot, and a 
faint row of postmedial dots, not found in erythemaria. In 
worn specimens these dots are sometimes hard to find, and 
rubbed females of the two species are sometimes difficult to 

separate except by wing venation. Males of erythemaria 
have pectinate antennae, quite unlike the simple antennae 
of basiaria. Males of basiaria are also characterized by the 
fovea near the base of the forewine which is visible from 
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above. This unique structure is illustrated on Plate 12, Fig- 
ure 5, which also shows the usual, but not quite constant, 
venation of the forewings. 

The male genitalia (Plate 11, Figures 3, 3a) have the 
shortest uncus in the group. The furea branches are fairly 
long, sinuate, spined at the tips, and arise more or less from 

the base of the juxta. The female genitalia are unique in 
the group, with a small ovate bursa that lacks the signum 
entirely. 
My personal experience in trying to rear this species has 

been quite unsuccessful, probably because of a local scarcity 
of the proper food plant. Mr. J. G. Franclemont of the 
United States National Museum has, however, reared the 
species to maturity, and has given me some preserved larvae 
and several pupa eases. The following description of the 
larva in the last instar was prepared from living material by 
Mr. Franclemont : 

‘‘Leaf brown, narrow reddish brown dorsal stripe; two 
wider subdorsal stripes edged with pale yellow; dorsum reti- 
culate; broad pale lateral stripe edged above and below with 
a very fine line of dark reddish brown; stigmatal line broad, 
reticulate; all lines continued forward on to the head; venter 
pale with four dark lines, often interrupted. Food: Dryop- 
teris (Thelypteris) novaboracensis.’’ 

The pupa differs in a few respects from others examined in 
the group. The metathorax is unpunctured, although on the 
abdomen the punctures extend to the anterior part of the 
eighth segment. The first thoracic spiracle is scarcely visible, 
and the abdominal spiracles are all small and about the same 
size. The dorsal groove is very short, with only two or three 
teeth. 

Basiaria ranges from Nova Scotia to New York (type 
locality), and less commonly southward to North Carolina. 
A few late summer specimens from the southern part of its 
range are smaller than the typical form, and the transverse 
lines are brownish rather than creamy yellow. These prob- 
ably represent a partial second generation, although when 
more material is available it may become evident that they 
represent a distinct species. 

Genus HOMOCHLODES Hulst 

Homochlodes Hulst, Trans. Amer. Ent. Soc. XXIII, 339, 1896. 

TYPE: Numeria fritillaria Guenée = Homochlodes fritil- 
laria (Guenée). Original designation. 

1. Homochlodes fritillaria (Guenée) 

Numeria fritillaria Guenée, Spec. Gen. Lepid., X, 136, 1857. 
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Tephrosia disconventa Walker, List Specimens Lepid. Ins. Brit. Mus., 

XXII, 404, 1860. 

Cidaria latispargaria Walker, in D’Urban, Can. Nat. Geol., VI, 41, 1861. 

Ypsipetes immersata Walker, List Specimens Lepid. Ins. Brit. Mus., 

XXIV, 1268, 1862. 

While in external structural features this species is quite 
similar to the preceding, the male genitalia (Plate 11, Figures 
4, 4a) tend to resemble more closely the genera that follow. 
The uncus, instead of being reduced, is very long and much 
thickened toward the apex. The gnathos is heavily spined, 
and there seems to be no true furea, but a pair of long hair 
pencils arising from the juxta may be a modified form of 
that organ. The female genitalia, which are quite typical of 
the group, are figured on Plate 11, Figure 7. Wing venation 
seems quite constant as represented on Plate 12, Figure 6. 

The final instar larva is light brown with an indistinct 
reddish brown dorsal line, and irregular brown subdorsal 
lines, which spread farther apart at the middle of each seg- 
ment, following the contour of the body. There is a compl- 
cated pattern of darker patches between the subdorsal lines, 
heaviest at the constrictions; a pale lateral stripe; and a stig- 
matal stripe consisting of a series of blurred dark lines. The 
under side is pale brown, with four dark lines, the inner ones 
darker than the outer, and all lines most distinct at the bodily 
constrictions. The head is striped with lines continued from 
the thorax. The larvae appear to be somewhat general feed- 
ers upon ferns, but prefer the common brake (Pteris). 

The pupa, some details of which are shown on Plate 12, 
Figure 11, is only faintly punctured, both on the metathorax 
and the abdominal segments. The first thoracic spiracle is 
visible. On the abdomen the spiracles of the fourth and fifth 
segments are very large, but those of the sixth and seventh 
are very small. 

FPritillaria ranges farom Nova Scotia to Florida, and west 
as far as Wisconsin. In New York it seems ordinarily to have 
only one generation a year, but I have had two moths emerge 
in late summer from pupae reared the same year, These moths 
were both small, and much darker than the usual form. This 

suggests the possibility of seasonal variation similar to that 
already mentioned as a probability in basiaria. However, 
Mr. Franclemont reports that the few specimens that he has 
taken in late summer in the vicinity of Washington, D. C. 
are about like those of the spring generation. 

Genus LOZOGRAMMA Stephens 

Lozogramma Stephens, Syst. Cat. Brit. Ins., 11, 141, 1829. 

TYPE: Geometra Amplissima Petraria Hiibner = Pha- 
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laena chlorosata Scopohi = Lozogramma chlorosata (Scopoh). 
Monobasie. 

Lithina Hiibner, Verz. bek. Schmett., 338, 1825. (In part). 

Included species: L. arenaceata (arenacearia Schiff.) 

L. petrata (petraria Hbn.) 

TYPE: Geometra arenacearia Schiff. (See opinion 6, Int. 
Comm, Zool. Nomencl.) And designated by Prout, City 
Lond. Ent. Nat. Hist. Soe., X, 66, 1900. 

The generic names Lozogramma, Lithina, and Apaecasia 
have been somewhat muddled by most authors. Careful study, 
shows, however, that Lithina is untenable for any species m 
this group, while Lozogramma and Apaecasia (recte Tac- 
paria) are well separated from each other. 

Superficially, moths of this genus show the regular struc- 
tures of the group, but with the frontal tuft much reduced. 
It is present but small in chlorosata and divisata, practically 

absent in subaequaria. The male genitalia are characterized 
by a long uncus, much swollen terminally; by the short, 
broadened costal edge of the valve, which has not, however, 

separated into a free arm; and by the short, scarcely spined 
furca branches, set high on the juxta. 

1. Lozogramma chlorosata (Scopoli) 

Phalaena chlorosata Seopoli, Ent. Carn., 222, 1763. 

Geometra Amplissima Petraria Hiibner, Samml. Europ. Schmett., 

(Geom). Fig. 113, 1796. 

The Scopol description, in spite of its brevity, can hardly 
apply to any species other than the one that has long been well 
known as petraria. It is an exclusively Old World species, 
ranging throughout most of the temperate parts of Europe 
and Asia. The larva feeds upon brakes, and is apparently 
quite similar to that of the American subaequaria. 

The male genitalia are figured on Plate 11, Figures 5, 5a. 
The venation of the forewings is extremely variable, according 
to the study reported by Meyrick (Trans. Ent. Soc, London, 
p. 137, 1892.) This report seems to indicate a prevalence of 
the sort of venation figured for subaequaria on Plate 12. 

2. Lozogramma divisata (Hiibner), new combination 

Petrophora linearis Divisata Hiibner, Samml. Exot. Schmett., I, Plate 

207, 1811. 
Lozogramma extremaria Walker, List Specimens Lepid. Ins. Brit. Mus., 

XXIII, 984, 1861. New Synonymy. 

Aspilates ordinata Walker, List Specimens Lepid. Ins. Brit. Mus., XXIV, 

1068, 1861. 

It is hard to understand how Hiibner’s figures of this 
species could have been overlooked for so many years. They 
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are excellent representations, and should have been recognized 
immediately by anyone familiar with the species. 

Divisata is very closely related to chlorosata. The adults 
lack the white edge of the postmedial line of the forewings, 
which is conspicuous in chlorosata, and show only oceasional 
traces of the subterminal line. In the male genitalia (Plate 
12, Figure 2) the swelling at the apex of the uncus is more 
abrupt and bulbous than in chlorosata, and the cornuti are 
larger and fewer (sometimes only one). 

The early stages have apparently never been studied. Mr. 
Buchholz reports having taken a series of the moths in the 
vicinity of a stand of Osmunda cinnamomea near Lakehurst, 
N. J. It is a reasonable supposition that this fern may be 
the food plant of the larvae. 

Divisata seems to be geographically restricted to a narrow 
strip along the coast from Long Island to Florida. The type 
is presumably from Georgia. 

3. Lozogramma subaequaria Walker 

Lozogramma subaequaria Walker, in D’Urban, Can. Nat. Geol., V, 262, 

1860. ) 

Lozogramma defluaria Walker, List Specimens Lepid. Ins. Brit. Mus., 

XXIII, 984, 1861. 

Subaequaria differs more from the other species of the genus 
than they do from each other. The male genitalia (Plate 12, 
Figure 3) have a shorter, stouter uncus, very gradually swol- 
len to a broadly rounded apex. The enathos is practically 
devoid of spines, and the costa of the valve is a broad, heavilv 
chitinized plate. The venation of the forewines is not con- 
stant, but commonly is as represented on Plate 12, Figure 8a. 
The venation of the base of the hind wing of the male is shown 
on Plate 12, Figure 8b. 

The eges are scattered just at the time when the brakes are 
putting forth young tender growth (late May in western 
New York), and the youne larvae feed only upon the un- 
folding fronds. The mature larva is a rather showy crea- 
ture, bright reddish brown, with a dark brown middorsal 
line, with two lighter brown lines on each side of it, and a 
third that almost merges with a conspicuous subdorsal stripe 
of two wide dark brown lines. The lateral stripe is bright yel- 
low; the stigmatal line heavy and almost black. Underneath 
there are the four customary darker lines, more conspicuous 
than in any other species noted in the group.. The head is 
dark brown, striped in agreement with the body. 

The pupa has the metathorax very heavily punctured, but 
on the abdomen the puncturing does not reach the eighth 
segment. The lateral groove is unusually well developed, but 
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the dorsal groove is rudimentary. The first thoracic spiracle 
is covered, and the abdominal spiracles are of two sizes, with 
the arrangement the same as in fritillaria. The cremaster is 
broader and longer than in any other species examined. 

The type locality is Montreal. The species ranges from east- 
ern Canada at least to Michigan, and south to Florida. 

Genus TACPARIA Walker 

Tacparia Walker, List Specimens Lepid. Ins. Brit. Mus., XX, 233, 1860. 

TYPE: Tacparia zalissaria Walker. Monobasic. 
Apaecasia Hulst, Trans. Amer. Ent. Soc., XX XIII, 340, 1896. 

TYPE: Tephrina detersata Guenée = Apaecasia detersata 
(Guenée). Original designation. 

Most authors have assumed the two species of this genus to 
be congeneric with those of the preceding genus, but an analy- 
sis of the facts seems to indicate not only that they merit a 
genus of their own, but that the genus is one of the most 
clearly defined in the group. 

The male genitalia have a rather slender uncus, with no 

terminal swelling. The heavily chitinized costal margin of the 
valve is separated into a free arm, and there appear to be 
two pars of furca branches. This part of the male genitalia 

is difficult to interpret, but there seems to be a two-lobed 
juxta, rather inconspicuous in detersata, better developed in 
zalissaria, and from each lobe two branches arise. It is possi- 
ble that the upper, or dorsal, furca corresponds to the higher 
set furca of Thallophaga and Lozogramma, and that the low- 
er, or ventral, furca corresponds to the lower set furca of 
Gueneria and the hair pencil of Homochlodes. The female 
genitalia have, in addition to the conventional signum, a 
heavily ribbed ductus bursae. While the ribbing of the due- 
tus bursae is present in Lozogramma, it is much better devel- 
oped in Tacparia and Pachycnemia. 

Moths of this genus show two other features unique in the 
group. The males have at the base of the hind wing a swol- 
len vein structure, somewhat like that found in the genus 

PLATE 11 

Fig. 1, Philedia punctomacularia Hlst., male genitalia; fig. la, aedoe- 

agus; fig. 2, Thallophaga hyperborea Hlst., male genitalia; fig. la, 

aedoeagus; fig. 3, Gueneria basiaria Wlk., male genitalia; fig. 3a, 

aedoaegus; fig. 4, Homochlodes fritillaria Gn., male genitalia; fig. 4a, 

aedoeagus; fig. 5, Lozogramma chlorosata Scop., male genitalia; figs 

5a, aedoeagus; fig. 6, Tacparia detersata Gn., male genitalia; fig. 6a, 

aedoeagus; fig. 7, Homochlodes fritillaria Gn., female genitalia; fig. 8, 

Tacparia detersata Gn., portion of female genitalia; fig. 9, Pachycnemia 

hippocastanaria Hbn., male genitalia; fig. 9a, aedoeagus. 
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Deilinea. It is more conspicuous in detersata than in zalis- 
saria. The hair pencil of the hind tibia is lacking in detersata, 
and I have not been able to discover it in the few available 
specimens of zalissaria. 

1. Tacparia detersata (Guenée), new combination 

Tephrina detersata Guenée, Spec. Gen. Lepid., X, 105, 1857. 

The male genitalia are figured on Plate 11, Figures 6, 6a and 
a portion of the female genitalia on Plate 11, Figure 8. The 
venation of the forewings is not constant, but seems usually 
to be as shown on Plate 12, Figure 10a. Figure 10b shows the 
venation of the base of the hind wing of the male. 

The mature larva is light brown, with a double dorsal 
stripe of fine darker brown lines, a subdorsal stripe of two 
more dark brown lines, a pale lateral stripe centered with 

several inconspicuous darker lines, and a stigmatal stripe 
composed of three or four wavy brown lines in a somewhat 
reticulate pattern. Underneath the four dark lines are pres- 
ent but faint. As in the other species the lines are continued 
on the head. The common food plant in western New York 
is apparently alder. 

In the pupa the metathorax is well punctured, but the ab- 
dominal puncturing ends at the posterior part of the seventh 
segment. The first thoracic spiracle is concealed, and the 
abdominal spiracles decrease gradually in size from the very 
large one on the fourth segment, not abruptly as in Homo- 
chlodes and Lozogramma. The lateral groove is shallow and 
short, but the dorsal groove is well-developed, with from six 
to eight teeth. 

Detersata ranges across the continent from eastern Canada 
to British Columbia, and in the east the range extends south- 
ward to Florida. It is apparently missing in the ceutral and 
western parts of the United States. 

PLATH 12 

Fig. 1, Tacparia zallissaria Wlk., male genitalia; fig. la, aedoeagus; 

fig. 2, Lozogramma divisata Hbn., portion of male genitalia; fig. 3, 

Lozogramma subaequaria Wlk., portion of male genitalia; fig. 4, Thallo- 

phaga hyperborea Hlst., venation of forewing; fig. 5, Gueneria basiaria 

Wlk., venation of forewing; fig. 6, Homochlodes fritillaria Gn., venation 

of forewing; fig. 7, Tacparia zalissaria Wlk., venation of forewing; fig. 

8a, Lozogramma subaequaria Wlk., venation of forewing; fig. 8b, Lozo- 

gramma subaequaria Wlk., venation of base of hind wing of male; fig. 

9, Pachyenemia hippocastanaria Hbn., venation of forewing; fig 10, 

Tacparia detersata Gn., venation of forewing; fig. 10b, Tacparia deter- 

sata Gn., venation of base of hind wing of male; fig. 11, Homochlodes 

fritillaria Gn., pupa; fig. 12, Tacparia zalissaria Wlk., sixth abdominal 

segment of larva. 
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2. Tacparia zalissaria Walker 

Tacparia zalissaria Walker, List Specimens Lepid. Ins. Brit. Mus., XX, 

234, 1860. 

Apicia? deductaria Walker, List Specimens Lepid. Ins. Brit. Mus., XX, 

237, 1860. New Synonymy. 

Lozogramma atropunctata Packard, Sixth Rept. Peab. Acad. Sei., p. 50, 

1874. New Synonymy. 

Drepanodes fernaldi Grote, Can. Ent., X, 17, 1878. 

Apaecasia atropunctata darlingtoni Lemmer, Bull. Brook. Ent. Soe., 

XXXII, 23, 1937. 

Through the kindness of Mr. Tams of the British Museum, I 
have received excellent photographs of the types of zalissaria, 
deductaria, and fernaldi. These unquestionably represent but 
one species. The description of zalissaria has undoubtedly 
been overlooked in the United States because of the inclusion 
of two apparently unrelated Australian specimens in Walk- 
er’s type series. Mr. Tams has kindly supphed some notes 
from which it is apparent that Walker’s description was based 
upon the specimens listed, ‘‘e,d. --_--.-_-- 2’? and the varie- 
ties upon the specimens listed as, ‘‘a. Australia. From Mr. 
Milne’s collection.’’ and ‘‘b. Sydney. From Mr. Lambert’s 
collection.’ These last are said to equal [diodes apicata 
Guenée from Australia. The photographed specimen fits 
Walker’s description perfectly, and I designate it the lecto- 
type of zalissaria. 

The male genitalia, shown on Plate 12, Figures 1, la, have 
the same general structure as those of detersata, but the costal 
arm of the valve is much shorter, stouter, and broadly round- 
ed. The valvula is also wider and more rounded, and the 

ventral furca longer and more heavily spined. 
Mr. Douglas Ferguson has worked out the early stages. He 

sent me two larvae, preserved in alcohol, and I find them 
practically identical in structure and pattern with the larvae 
of detersata. They are, with the exception of the head, green 
instead of brown, and the longitudinal lines are much fainter. 
Since green larvae preserved in alcohol frequently lose much 
of their color, it is probable that these larvae had more dis- 
tinct lines when alive than they now appear to have. Mr. 
Ferguson reports that Myrica gale was the only food that the 
larvae would accept, and that they refused both alder and 
birch, 

This species seems to have a limited range from Nova Scotia 
to Pennsylvania and New Jersey. Darlingtoni Lemmer is a 

dark form from New Jersey. 
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Genus PACHYCNEMIA Stephens 

Pachycnemia Stephens, Syst. Cat. Brit. Ins., II, 141, 1829. 

TYPE: Geometra Aequivoca Hippocastanaria Htibner = 

Pachycnemia hippocastanaria (Hiibner). Monobasie. 

1. Pachycnemia hippocastanaria (Hiibner) 

Geometra Aequivoca Hippocastanaria Hiibner), Samm]. europ. Schmett., 

(Geom.), Fig. 186, 1796. 

Although material for study of this species has been rather 
limited, there seems no doubt that it is closely related to the 
various species of Lozogramma and Tacparia. The inflated 
larva in the Cornell University Collection shows the beaded 
form typical of the group, the extra setae on the prolegs, the 
usual longitudinal striping (except that there are only two 
ventral lines), and a head similar in shape, size and ciliation 
to that of other species of the group. I have studied the male 
genitalia (Plate 11, Figure 9, 9a), and find them, in the single 
specimen examined, not exactly in accordance with the figure 
shown by Pierce (Genitalia of the British Geometridae, Plate 
V, 1914). The uncus is broad, but scarcely trilobed at the 
apex; the gnathos well spined; the costa of the valve thick- 
ened, but not quite free as in Tacparia; and the furca similar 
to the ventral furca of Tacparia, but unspined. The presence 
of the coremata is suggestive of the vague relationship which 
the group as a whole shows to Metarranthis and its allies. In 
the female genitalia the signum, according to Pierce, is typical 
of the group, and the ridging of the ductus bursae is similar 
to that found in Tacparia and Lozogramma. 

Most of the external structures, so far as I can discover, are 
normal for the group. The frontal tuft is present, but not 
conspicuous. The wing venation is variable. The figure (Plate 
12, Figure 9) was drawn from a male in the Franclemont 

Collection. A female in the Cornell University Collection has 
two accessory cells. 

This species, the only one known in the genus, occurs in 
western, central, and southern Europe. The food plant of the 
larva is reported as Calluna vulgaris. 

* * 

For co-operation in the preparation of this article I am in- 
debted particularly to Dr. W. T. M. Forbes of Cornell Uni- 
versity for many useful suggestions, and for the use of the 
material in the Cornell University Collection; to Mr. J. G. 
Franclemont of the United States National Museum for other 
useful suggestions, assistance with the research involved, and 
the use of material in his private collection; to Mr. Douglas 
Ferguson of Armdale, Nova Scotia, for his assistance with 
the early stages of zalissaria; and to the several other ento- 

mologists who contributed certain useful details. 
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SOME GENERIC CORRECTIONS IN THE ELATERIDAE. III. 

(COLEOPTERA ) 

By Merton C, LANE, Bureau of Entomology and Plant Quarantine, 

U.S. Dept. of Agriculture, Box 616, Walla Walla, Washington 

There has been some confusion in the literature concerning 
the use of the generic name Denticollis proposed by Piller and 
Mitterpacher in 1783 for two new species of elaterids. Though 
appearing sixteen years after Linne’s 12th edition of Systema 
Naturae in 1767, it is the first new genus proposed as such 
for two new species of elaterids, one of which was later in- 
cluded as a synonym of a Linnean species, The present writer 
has searched the early literature and submits the following 
chronological summary of the data relating to this subject. 
1758 Linnaeus (Sys. Nat. ed. 10, v. 1, p. 404) described Hlater linearis 

and mesomelus as new. 

1767 Linnaeus (Sys. Nat. ed. 12, v. 1, pt. 2, p. 653) listed Elater line- 

aris and mesomelus again. 

1783 Piller and Mitterpacher (Iter per Poseganam, Sclavoniae provin- 

cian mensibus, Junio et Julio 1782, pp. 85-86. Reprinted in Jour. 

d’Entom., L’Abeille, Tome xxvii, pp. 291-300, 1890) described two 

species of EHlateridae under the names Denticollis rubens and D. 

bicolor. No generic descriptions was included and species were 

both new, though bicolor has since been placed as a synonym of 

H. linearis L. 

1784 Herbst (Fuessly Archiv. Insekt., v. 5, p. 103) proposed the 

genus Lepturoides for Elater linearis lL. (monobasic). 

1793 Panzer (Fauna Insect. Germ., VIII, nr. 10 and 11) mentions 

Elater rubens and bicolor P. & M. 

1794 Fabricius (Ent. Sys., Tome 4, Append. p. 451, No. 42) describes 

a new species, Hlater denticollis as being larger than HE. linearis 

with rufus thorax and elytra. This is undoubtedly the same spe- 

cies as Denticallis rubens P. & M., which, however, is not men- 

tioned. 

1800 Paykull (Fauna Sueciea, v. 3, p. 6) described Elater borealis as 

new and near linearis L. 

1823 Fischer (Ent. Imp. Russ., v. 2, p. 453) proposed the genus Campy- 

lus for Elater linearis L. (monobasic). 

1825 Latreille (Fam. Nat. Reg. Anim., p. 249) listed the vernacular 

name Exophthalme with Hlater mesomelas. E. linearis, ete. (meso- 

melas emend. mesomelus L.). 

1827 Berthold (Latr. Nat. Fam. Thier., p. 335) latinized Haxophthal- 

mus for Elater mesomelas, EH. linearis, ete. 

1829 Eschscholtz (Thon. Ent. Arch., v. 2, pt. 1, p. 33) lists Campylus 

Fischer (Hxophthalmus Latr.) with denticollis, livens, linearis, 

mesomelas F., and variabilis n.sp. 

1829 lLatreille (Cuvier Reg. Anim., ed. 2, v. 4, p. 456) lists Campylus 

Fischer, with EHxophthalmus Latr. and Hammonius Mihfeld as 
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synonyms; with Hlater linearis L., mesomelas L., borealis Gyll., 

and cinctus Gyll. as included species. (Last two are credited to 

Paykull 1800 by Gylenhal 1808.) 

Dejean (Cat. Coleop., ed., 2, p. 90) lists Campylus Fischer with 

denticollis Fabr., linearis Fabr., mesomelas Fabr., borealis Payk., 

and variabilis Esch. 

Latreille (Ann. Soc. de France, v. 3, p. 162) lists Campylus 

Fischer (Hxophthalmus Latr.) with denticollis, linearis, and meso- 

melas Fabr. 

Germar (Linn. Ent., v. 1, pp. 147-155) revised the genus Campy- 

lus Fischer, remarking that Herbst’s name of Lepturiodes was 

‘“unsuitable’’? and that Piller and Mitterpacher’s name of 

Denticollis was ‘‘inapplicable.’’ Germar included eight species as 

follows: C. denticollis Fabr. (Denticollis rubens Pill. & Mitt.), 

C. linearis L., C. denticornis Kirby, C. sahlbergi n.sp., C. varians 

n.sp., C. variabilis Esch., C. borealis Payk., and C. flayipes n.sp. 

Candeze (Mon. Elater., v. 4, p. 474) used Campylus Fischer with 

Denticollis as a synonym. 

Candeze (Cat. Method. Elaterites, p. 211, footnote) suppressed 

the name Denticollis Pill. and Mitt. because it did not conform to 

the usage for making generic names, using Lepturoides Herbst 

instead, with Campylus Fischer as a synonym. 

O. Sehwarz (Genera Insectorum, p. 298) followed Candeze 1891 

and used Lepturoides Hbst. instead of Denticollis Pill. & Mitt. 

Hyslop (Proce. U. S. Natl. Mus., v. 58, p. 639) designated Denti- 

collis rubens Pill. & Mitt. as the type of Denticollis. 

Hyslop (Ibid., pp. 646 and 648) designated Elater linearis L. as 

the type of both EHxophthalmus Latr. and Hammionus (Meg.) 

Latr. This makes these genera isogenotypie with Leptwroides 

Herbst and Campylus Fischer. 

Schenkling (Coleop. Catal. Junk., pars. 88, p. 495) uses Denti- 

collis Pill. & Mitt. with twenty-six species included, 

According to the original article (1783), Piller and Mitter- 
pacher apparently intended Denticollis to stand as a new gen- 
eric concept. Therefore, it must be accepted as such under 
the present rules. The generic synonymy will then be as 
follows: 
Denticollis Piller & Mitterpacher 1783 

Type: D. rubens Pill. & Mitt. by Hyslop 1921 

Syn.: Lepturoides Herbst 1784 

Type: Elater linearis L. monobasic 

Syn.: Campylus Fischer 1823 

Type: Elater linearis Ll. monobasic 

Syn.: Hxophthalmus Berthold 1827 

Type: Hlater linearis L. by Hyslop 1921 

Syn.: Hammionus Latreille 1829 

Type: Elater linearis L. by Hyslop 1921 
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A CLASSIFICATION FOR THE NEARCTIC SPECIES OF 

WORMALDIA AND DOLOPHILODES 

(TRICHOPTERA, PHILOPOTAMIDAE) 

By Hersert H. Ross, Illinois Natural History Survey, Urbana, Illinois 

Intensive collecting in western Oregon by Kenneth M. 
Fender has unearthed an interesting species of Wormaldia 
which has led to a scrutiny of other members of this genus and 
its relative, Dolophilodes. Comparison of nearctie with pale- 
arctic forms indicates that Dolophilus must fall as a synonym 
of Wormaldia. Keys to the males of the nearectic species are 
presented here with the description of the new species from 
Oregon. 

The male of this new species, sisko, has certain character- 
istics which set it off from other members of Wormaldia, in- 
eluding somewhat elongate maxillary and labial palps, the 
former with segment 4 only little longer than 3, and 5 ex- 
tremely long; and the fork of Ry, 3 in the front wing being 
situated slightly beyond the diseal crossvein. The genitalia, 
however, are of a simple type and females apparently well as- 
sociated with the males showed peculharities of neither palps 
nor venation. 

A general survey of both genera under consideration 
brought out an interesting situation. The primitive members 
of each genus have male genitalia of a simple type, somewhat 
after the style illustrated by sisko, yet within each genus there 
are groups of species having highly developed genitalic struc- 
tures. This is well exemplified in Wormaldia by arizonensis 
which has not only a curious development of the tenth ter- 
gite, but also a pair of sharp processes on the apical margin of 
the eighth tergite (Fig. 2). Several species groups contain 
only a single known species. Females and larvae of only a 
relatively few of these are known at present and it will be 
interesting to see how characters from these two stages influ- 
ence groupings suggested by male genitalia, 

WORMALDIA MeLachlan 

Wormaldia MeLachlan, 1865, Trans. Ent. Soc. London, 3rd, ser., 5 (1): 

140. Genotype, here designated.—Hydropsyche occipitalis Pictet. 

Dolophilus McLachlan, 1868, Trans. Ent. Soc. London for 1868: 303. 

Genotype, monobasic.— Dolophilus copiosus McLachlan. NEW 

SYNONYMY. 

In the original description, McLachlan included in Worm- 
aldia the species Hydropsyche occipitalis Pictet and Worm- 
aldia submigra McLachlan, illustrating the male genitalia of 
both and the venation and maxillary palpus of the former 
species. Since no genotype has apparently been designated, 
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I am choosing occipitalis which was obviously the species used 
in such a practical capacity by McLachlan. 

The reduction of Dolophilus to synonymy, explained in 
more detail in following paragraphs, necessitates a transfer 
to Wormaldia of all nearctic species formerly placed in Dolo- 
philus (see Ross 1944, p. 292). In the key to world genera 
which I published in 1948 only a simple substitution of a 
name will be necessary. 

The nearctic species of this genus fall into three distinct 
groups on the basis of male genitalia, characterized as follows : 

Major group.—tTenth tergite divided into a pair of heavily 
sclerotized, large hooks; cerci wide and projecting chiefly dor- 
sad; claspers curved dorsad, spatulate (Fig. 3). Contains 
only major (Banks). 

Arizonensis group.—Tenth tergite single, but highly modi- 
fied into a basal hump and apical knob (Fig. 2) ; cerci wide 
and trapezoidal; claspers with short and stubby apical seg- 
ment. Contains only arizonensis (Ling). 

Moesta group.—Tenth tergite simple and either triangular 
or slightly bulged at the sides; cerci elongate and slender, 
paralleling the tenth tergite. The species within this group 

may be segregated into three subgroups: (1) anilla (Ross) 
and cruzensis (Ling), in which the apical sternites are with- 
out mesal projections; (2) moesta (Banks) and gabriella 
(Banks), in which the seventh sternite has a long, straplike 
apico-mesal projection; and shawnee (Ross), strota (Ross), 
occidea (Ross) and sisko, n. sp., which form a heterogeneous 
group in which the seventh sternite has a broad, triangular 
apico-mesal projection (Fig. 4). 

The genotype of Wormaldia, the European occipitalis (Pic- 
tet), falls in the Moesta group and the anilla subgroup. In 
male genitalia occipitalis and anilla differ only in small details 
of structure. In venation of the front wing, occipitalis seems 
always to have Mg,4 unbranched, the character on which 
Wormaldia has been maintained heretofore as a distinct 
genus; anilla has M3,4 usually branched but occasionally 
specimens have a wing in which the vein is unbranched, or 
has only an isolated section of My, ‘‘floating’’ in the wing 
membrane. This venational character appears therefore to 
be an incidental development within a species group rather 
than an indication of a category at the generic level. 

This same type of vein atrophy occurs with Re. Present in 
both wings of most members of the genus, it is atrophied in 
strota, shawnee, and gabriella, although present in the species 
most closely related to each of these. 

In this regard the subgroup containing moesta and gabriella 
is of unusual interest. These are the genotypes of Paraga- 
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petus and Dolophiliella respectively. The two species differ in 
venation in that in both wings Ry.3 is unbranched in gabri- 
ella, but branched (though Ry is faint) in moesta, The ex- 
treme similarity of male genitalia, however, leaves no doubt 
but that the two species are extremely closely related. Two 
palearctic species are extremely close relatives of these two, 
chinensis (Ulmer) from China and relicta (Ulmer) from 
India, all four sharing the straplike process of the seventh 
sternite and similar shape of claspers and tenth tergite. The 
distribution of these four species and their close relationship 
seems to indicate the result of recent speciation following 
radial dispersal from a former circumpolar center. 

The genotype of Dolophilus, the European copiosa (Me- 
Lachlan), appears to fall in the Moesta group although it is 
not especially close to any nearctice forms. 

Key to NEARcCTIC SPECIES—M ALES 

1. Tenth tergite divided into a pair of heavily sclerotized hooks; 

ClleRshaveuns). ceparyanayen olonastenol, (IaaKen) I) ee major 

Tenth tergite not heavily sclerotized and at most only slightly 

hooked, in many species undivided (Figs. 24, 44) —. Z 

2. Tenth tergite with a basal hump and ending in a_ knob 

(GN IB) ea sae eet a ales SE as NE Peal OE Pk arizonensis 

AMSualeloh mrenreaih even oOn Couaobnayes Thy fh Mica) Moe eee eee eS 3 

3. Seventh sternite having a long, narrow apico-mesal process. 4 

Seventh sternite having a triangular process broad at base, 

OT TO WU Ge ea 2 oe RS ES Te La Bk lL RE 5 

4. Highth sternite also with a long apico-mesal process (Ross 

TO 44. SRS et “SG 7p) eects cl Dace RU a a a gh moesta 

Eighth sternite with only a short process or none 

Lee ERMA aie ere he AOD AY ae a ENTER Les WAL, ON ae, eS Re a Wn gabriella 

5. Tenth tergite truncate and hooked ventrad at extreme tip 

(Gloss F193 SG Ryo AG) ae a Se eens strota 

Tenth tergite with tip pointed or rounded and not hooked, 

(lth roe: 5) Pag utc A UML eee Oey ale cW Weta Mamie nl AN NE Mex retest, ace ie cL PL 6 

6. Clasper elongate and the apical segment slender and shorter 

Ghamebhveh i a'sailll ss e gore natn Cie ces Ay) ieee eee eng en me mee sisko 

Clasper either short and stocky (Fig. 2), or apical segment 

aauKodevelKopaersne yelovelay 1OreNstMly Yeved anni pene eee Ss ff 

7. Seventh sternite having a triangular apico-mesal process much 

QS an <p We eA (easiest Rat Eve dete gate Ot Me me 8 

Seventh sternite without an apico-mesal process, at most with 

a slight mesal angulation of the apical margin ——__________________. 9 

8. Apical segment of clasper much longer than basal segment 

CROSss193'S GB Wo (5B) ee 2 eke Ry ce I eee Oe tad pee see shawnee 

Apical segment of clasper slightly shorter than basal segment 

CRioss OS Sa, cH 24) a eS ek A aie ee Se ee te occidea 
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9. Apical segment of clasper markedly constricted below middle 

(TENORS ayy ELS TD ifs, TLCS) ie ae oe SAD a an eed een ee anilla 

Apical segment of clasper parallel-sided, rounded at tip... 

Wormaldia sisko, new species 

Male. Length 6.5 mm. Color light brown, the dorsum slightly darker. 

Maxillary palps long, first segment short and inconspicuous, next three 

subequal and each equal in length to depth of head capsule, fifth one 

and a half times as long as fourth. General structure otherwise typical 

for genus. Front and hind wings both with Re,; branched, in the front 

wing the branch occurring at or just beyond crossvein d. Seventh ster- 

nite of abdomen with apical sternite produced into a broad triangular 

area (Fig. 4C); eighth and ninth sternites not produced. 

Genitalia as in Fig. 4. Ninth segment forming a wide lateral and 

ventral band. Ninth and tenth tergites fused, the tenth tergite (Fig. 

44), undivided, tapering, and pointed; cerci appressed to and appearing 

to arise out of the base of the tenth tergite. Clasper long, slightly taper- 

ing from base to apex, the basal segment slightly longer than the apical 

one, which bears a mesal transverse pad of short dark spicules at apex. 

Aedeagus forming an elongate membranous sae in which are a series 

of appressed, long, curved, flattened, tusklike spines; the area these oe- 

cupy is shown by a dotted area in Fig. 4. 

Female. Size, color, and general structure similar to male, except that 

the fourth segment of the maxillary palp is shorter than the third, in 

this particular agreeing with other members of the genus. Apex of ab- 

domen simple, tapering, and without conspicuous external processes. 

Holotype, male.—Station 1, Peavine Ridge, near MceMinn- 
ville, Ore., May 22, 1947, K. M. Fender. [Illinois Natural 
History Survey. | 

Allotype, female—Store Gulch Guard Station, Siskiyou 
Mts., Ore., Aug. 9, 1948, K. M. Fender. [INHS]. 

Paratypes, males.—Same data as for holotype, but May 15, 
26; May 27, 146. Same data as for allotype, 2¢, 49. 
[INHS]. 

DOLOPHILODES Ulmer 

The nearctic species form three distinct groups, character- 
ized almost entirely by male genitalia, and with few differ- 
ences in venation and other characters. The fauna of other 
parts of the world contains some species which represent 
eroups quite different to any occurring in North America. 
Especially distinctive is aurascens Martynov, from Siberia. 
The groups represented by nearctic species are as follows. 

Ornatus group.—Tenth tergite fairly small, triangular, and 
divided at apex into a pair of simple, finger-like processes ; 
clasper elongate, its mesal area relatively flat and simple, the 
apical segment with mesal patches of short, brown setae. This 
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NOVUSAMERICANUS 

PLATE 13 

Fig. 1, Dolophilodes novusamericanus, male genitalia, ventral aspect; 

fig. 2, Wormaldia arizonensis, male genitalia, lateral aspect; A, tenth 

tergite and cerci, dorsal aspect; fig. 3, Wormaldia major, male geni- 

talia, lateral aspect; fig. 4, Wormaldia sisko, male genitalia, lateral 

aspect; A, tenth tergite and cerci, dorsal aspect; C, apex of seventh 

sternite. 

[158] 
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includes the palearctic genotype ornatus Ulmer, and the neare- 
tic species distinctus (Walker), pallidipes (Banks), and 
aequalis (Banks). 

Novusamericanus group.—Tenth tergite similar to the 
above, but smaller and usually hidden behind the cereus; 
clasper highly modified (Fig. 1) the apical segment having the 
mesal surface cupped, and the basal segment having a ventro- 
mesal angulation and also a comb of stout, stiff spines beyond 
this angulation. Contains only the western species novus- 
americanus (Ling). 

Dorcus group.—Similar in general to the Ornatus group, 
but having the tenth tergite notched at base and almost com- 
pletely divided down meson to form a pair of lateral leaflike 
blades, each more closely associated with a cercus than with 
each other. Contains only the western species, dorcus (Ross). 

Kery to NEARCTIC SpPHCIES—M ALES 

1. Claspers having mesal surface deeply convex (Fig. 1), the 

ventral margin of apical segment sinuate, of basal segment 

curiously scalloped, the apical curved portion bearing an 

inresilanscomb) Ot longer shiins ShOUbmnaing ems ses en eee Ee 

i AR eects OTE Bee IRN Patra AN a ER novusamericanus (Ling) 

Claspers having mesal surface fairly flat and basal segment 

with mesal margin nearly straight, with only irregular hair, 

LM) Lip Anan COMA) peg tn ee 5 ese eo Rh ES yh) AEM id Lol al a 2 

2. Tenth tergite prominent with a sharp dorsal notch (Ross 

TG 3S a SET say 1%) See DS tt oe el ee hae eS dorcus (Ross) 

Tenth tergite sunk between cerei, without a dorsal notch 5) 

3. Apical segment of clasper with posterior margin concave, the 

segment much wider at base than in middle (Betten and 

Mosely 1940, Figs. 5, 6; and Ross 1944, Fig. 172). 

SU Nes Caw ee Biter Sachi Pp Cn BA Bint SO, wR St distinctus (Walker) 

Apical segment of clasper nearly parallel-sided and of about 

equal width for most of its length (Banks 1936, Fig. 8) 4 

AC olor san 1 emenallejnalles teivyiiy ee pallidipes (Banks) 

Color in general dark brown to black _______ aequalis (Banks) 
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A BIONOMIC NOTE ON THE TAXONOMIC STATUS OF THE 

FORM PYRRHOCERUS OF EUSCHISTUS TRISTIGMUS SAY 

(HeMIpPTERA, PENTATOMIDAE) 

By CHARLES O. ESSELBAUGH,! Pullman, Washington 

The variant referred to above was described as a species by 
Herrich-Schaeffer in 1842 and subsequent authors have ex- 
pressed various views as regards its status. In general our 
hemipterists of the present century have termed it a variety 
of E. tristigmus, the principal exception being Malloch in 
editing Hart’s posthumous publication (1919), in which Mal- 
loch states positively that he considers it a species. Hart him- 
self seems to have been of two minds in the matter but appar- 
ently decided in favor of a subspecies. Van Duzee (1904) 
indicates a doubtful state of mind by placing a question mark 
after the term ‘‘variety.”’ 

In reviewing the lterature it soon becomes apparent that 
various writers do not use the term ‘‘variety’’ in the same 
sense, a point which is aptly pointed out by McAtee (1920). 
Ferris (1928) has reviewed McAtee’s paper and quoted sev- 
eral of the pertinent parts of it, in addition to presenting ma- 

terial and comments of his own. Summing it all up, it is evi- 
dent that the term ‘‘variety’’ may mean anything from our 
present concept of subspecies to forms whose status 1s uncer- 

tain. In view of the uncertainty in meaning, Ferris (op. cit.) 
asks whether it might not be well to drop the use of this am- 
biguous term entirely. McAtee (op. cit.) on the other hand, 
proposes keeping the term on the premise that it facilitates 
handling, for these variants do exist, whether the taxonomist 
likes them or not, and some means of designating them is 
needed. 

1Contribution No. 288 of the Department of Entomology, Univer- 
sity of Dllinois. I am indebted to Dr. W. V. Balduf of the above de- 
partment and to Dr. R. I. Sailer of the Division of Insect Identifica- 
tion, Bureau of Entomology and Plant Quarantine for reading the man- 
uscript and making suggestions for its improvement. 
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¢ 
Needless to say, the term ‘‘variety’’ is frequently encoun- 

tered in literature, some of which is strictly recent. In view 
of its present disrepute, our present day taxonomists are 
studying these variants, including pyrrhocerus H.-S., in an 
attempt to place them in some more exact category, such as 

the subspecies. 
At this point, therefore, it seems necessary to state some 

sort of an acceptable definition for this latter term. McAtee 
(1920), perhaps influenced somewhat by the ornithologist’s 
viewpoint, has stated it thus: ‘‘a geographic race, a part of a 
species marked by average differences in characters which 
intergrade with those of other subspecies occupying different, 
although usually adjacent parts of the general range of the 
species, along the common boundary of which intergradation 
is complete.’ 

Due to the looseness of the ‘‘variety’’ concept, there can be 
no question that it could readily be applied to pyrrhocerus 
H.-S., but can the subspecies concept be applied to it? In 
those papers which have come to my attention, all the authors 
who have mentioned pyrrhocerus have made a statement con- 
necting it in some way with a more southern distribution than 
E. tristigmus sens. str., the indicated northern limit for pyr- 
rhocerus being approximately the latitude of central Illinois. 

Inasmuch as most of my collecting has been done in this 
same latitude, it would seem that my specimens should show 
a marked tendency toward intergradation, but such has not 
been the case. It has been my experience, however, that I 
have almost always taken my specimens of pyrrhocerus rela- 
tively late in the season, beginning about August 1 in the 
field, but somewhat more than a month earlier among speci- 
mens reared in the laboratory. These facts, coupled with its 
supposedly more southern distribution, might indicate the 
possibility of correlating its occurrence with higher tempera- 
tures. 

At the time when I was collecting data on the bionomics of 
a number of species of Pentatomidae in central Illinois, I 
reared some individuals of this species. I collected a few indi- 
viduals, for rearing purposes, early in the spring and added 
new ones from time to time. These adults were, to my mind, 
clearly the typical tristigmus as described by Say and I had 
seen no pyrrhocerus. Since there was no question in my mind 
as to identity, I made no effort to keep the adults as they died 
off in the rearing cages, until after the first reared individual 
transformed to adult and turned out to be the pyrrhocerus 
form. Still more to my surprise, all subsequent reared indi- 
viduals from this parent stock, except one, proved to be the 
same, as did also the very few individuals of the F2 genera- 

‘ 
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tion which I succeeded in rearing. On the basis of this data, 
pyrrocerus can be given no farther consideration as a sub- 
Species, since the prerequisites of intergradation and geo- 
graphic distribution are not fulfilled. 

During some correspondence with Dr. R. I. Sailer of the 
Division of Insect Identification, Bureau of Entomology and 
Plant Quarantine, I sent him a copy of the photograph here 
reproduced (Text fig. 1) and later some of the specimens illus- 
trated therein. He not only agreed with my determinations 
but expressed much interest. He informed me he too had ar- 
rived at the conclusion that pyrrhocerus had no status as a 
subspecies and suggested I publish the photograph. By way 
of additional comment he stated this evidence would tend to 
indicate that this form is no more than a response to environ- 
mental factors. It would be interesting to see whether or not 

t 
G 

Text Figure 1. Parents and progeny in Huschistus tristigmus Say. 

The two individuals in upper row are parents of some, but not all, of 

the other individuals. Of the latter, only the one on the extreme right 

of the bottom row is the same ‘‘variety’’ as the parent stock. 
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this variant could also be derived from the form luridus, 
which Sailer tells me he considers to be a valid subspecies. 
By way of explanation of the figure, the two individuals 

shown in the upper row are females of the overwintered gen- 
eration (HF. tristigmus sens. str.) and are parents of some, but 
not all, of the remaining individuals. The F». individuals are 
not shown, having matured at a later date. 

An examination of the figure shows that the offspring are 
uniformly smaller than the parent stock. It was at first sup- 
posed that this condition might merely indicate unfavorable 
environment during development, but an examination of the 
material in my personal collection shows pyrrhocerus to aver- 
age 1 mm. shorter than tristigmus. This is further borne out 
by the measurements given by Blatchley (1926) for these two 
forms. In my personal collection I have but one specimen of 
pyrrhocerus (that from Florida) which would be considered 
large for the species as a whole. 

The above is not to be construed as a criticism of taxonomic 
work, but rather as an example of the pitfalls in the path of 
anyone who is compelled to base his conclusions and descrip- 
tions upon a limited number of museum specimens. In this 
instance the difference in the form of the humeri is so pro- 
nounced that one can readily sort these specimens from tris- 
tigmus sens. str. without the aid of any magnification. Blatch- 
ley (1926, p. 137) lists several other differences, including a 
tendency for the three ventral black spots, from which the 
species name is derived, to be lacking or indistinct. 
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A NEW MIOCENE ULMERIELLA 

(Fossit IsoprerA, HoporerRMITIDAE) 

By THomAS E. SNypDER, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Through the kindness of Dr. Roland W. Brown, of the U.S. 
Geological Survey, I have examined the fossil wing of a primi- 
tive termite from the Latah formation (Miocene) of the State 
of Washington, It was collected late in 1937 with three other 
wing fragments by Kenneth Buxton of Spokane, Washing- 
ton, at Cut No. 1 on the Spokane, Portland and Seattle Rail- 
road. 

This appears to be the hind wing (Fig. 1) of an Ulmeriella, 
a termite in the family Hodotermitidae, subfamily Hodoter- 
mitinae. The living genera in this subfamily are Hodoter- 
mes, Microhodotermes and Anacanthotermes. Species includ- 
ed are the unusual day harvesting or wander termites which 
occur in the Palaearetic, Ethiopian and Indo-Malayan zoo- 
eeographical regions, In 1920, Meunier established the genus 
Ulmeriella for what he supposed to be a fossil wing of a caddis 
fly. Cockerell and Snyder in 1925 decided that this was a fos- 
sil termite wing. This is the only fossil genus in the subfam- 
ily Hodotermitinae. Species of Ulmeriella have been found 
in the Oligocene and Miocene formations of Germany and 
South Siberia. 

The occurrence of a fossil wing of Ulmeriella in the Miocene 
of Washington is the first record of any species in the sub- 
family Hodotermitinae in the New World. 

Ulmeriella latahensis, new species 

Hind wing 16 mm. in length, 5 mm. in width at widest portion. Wing 

membrane dark brown and reticulate. The subcostal vein is unbranched 

and extends 1/5 of the length of the wing before joining the costal 

vein. R: vein is absent. Re;s of the radius sector is unbranched and 

joins the costa at about 2/5 of the length of the wing. R:.; has several 

inferior branches and extends to the tip of the wing. These inferior 

branches are typical of the subfamily Hodotermitinae. Cross veins 

present. Median vein divides at approximately half the length of the 

wing, and with this single parallel branch extends nearly to the tip of 

the wing. Cubitus does not extend to tip of wing but reaches lower 

margin of wing near the tip; at the middle of the wing it occupies an 

area slightly more than half the width of the wing; there are at least 

12 branches to the margin. Anal vein distinct. The wing scale or stub 

is not present. 

The only other known fossil termite from the Latah forma- 
tion is Parastylotermes washingtonensis (Snyder), which is 
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in the subfamily Stylotermitinae, family Rhinotermitidae, 
and is a much less primitive termite. Another species of 
Parastylotermes has been found in Baltic amber from Kast 
Prussia, which is considered to be in the Eocene formation. 
The only other genus in the subfamily Stylotermitinae is the 
living Stylotermes which contains only one species occurring 
in India. 

Type locality: Cut No. 1, Spokane, Portland and Seattle 
Railroad, Spokane, Washington. 

Holotype: Hind wing, Cat. No. 59181, U. 8S. National Mu- 
seum. 

Text Figure 1.Hind wing of the fossil termite, Ulmeriella latahensis, 

enlarged 6.5 times. 

THE EFFECTIVENESS OF DDT AGAINST DERMESTIDS IN 

INSECT BOXES 

By Henry Townes, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

To test the effectiveness of DDT against dermestids attack- 
ing insect collections, each of ten Schmitt boxes was supplied 
with identical sets of insect specimens and eight of them were 
sprayed with various dosages of DDT dissolved in xylene. The 
two unsprayed boxes served as controls. About two and a 
third years after treatment dermestid larvae were placed in 
each box to find how well the specimens were protected by 
the various dosages. The results indicate that DDT had some 
value against dermestids in insect collections, but is no sure 

preventive, except perhaps in heavy dosages. 
The Schmitt boxes used were of the smaller type, with in- 

side dimensions of 634 by 1114 by 184 inches (17.1 by 29.3 by 
4.4 em.). Twenty-three pinned insect specimens were placed 
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in each, as follows: Forficula auricularia L. (2 9 ), Periplaneta 
americana (li.) (1), Tetrix arenosa Burm. (6), Chrysopa ocu- 
lata Say (2), Melanoplus mexicanus (Sauss.) (¢ 9), Ito- 
plectis conquisitor (Say) (4 2%), Bremus impatiens (Cr.) 
(29), Polistes annularis (.) (22), and Vespula maculi- 
frons Roh. (42). Pure DDT was dissolved in xylene to 
make a 10-percent and a 1-percent solution. Six of the boxes 
were sprayed with the 10-percent solution in quantities of 0.8 
to 8 ec. per box. Two others were sprayed with 2 cc. each 
of the 1-percent solution, and two boxes were left unsprayed 
to serve as controls. The spraying was done with a hand 
atomizer such as is used for perfume or for nose and throat 
treatments. In four of the boxes the specimens were taken 
out before spraying and replaced a few minutes afterwards. 
In the other four treated boxes the specimens were left in, 
so the specimens as well as the boxes were dosed. 

The boxes and specimens sprayed with 3 and 8 ce. of solu- 
tion became well wetted, especially those given 8 ce., and the 
specimens treated with these amounts showed a white powdery 
deposit of DDT after the xylene had evaporated. About two 
and a half years later the powdery deposit was still present 
and in addition all fhe sprayed boxes had some relatively in- 
conspicuous, very thin erystals of DDT! standing out from 
the woodwork around the edges, and from the specimens in 
the boxes where these too were sprayed. The number of the 
thin erystals was roughly proportional to the dosage of DDT. 

The spraying was done April 5, 1945. On July 15, 1947, 
four two-thirds-grown larvae of Anthrenus verbasci (U.)? 
(Dermestidae) were placed in each box. Three days later 
inspection of four of the boxes showed all the larvae alive 
and active. Sixteen days after introduction all the boxes 
were inspected and all live and dead larvae and moulted 
larval skins tabulated. The results were inconclusive. All 
but one of the boxes still contained one or more live larvae, 
and in the untreated boxes only one specimen had been fed 
upon and that by a single larva. The boxes were then rein- 
fested with larvae, this time eight to a box, and to make ac- 
cess to them easier the specimens were unpinned, piled in a 
corner of each box, and the Anthrenus larvae dropped among 
them. On March 4, 1948, about seven months later, the live 
and dead larvae and the moulted skins in each box were 
counted and the specimens examined for feeding injury. The 

1Melting point 107-8° C., determined by Division of Insecticide In- 
vestigations, U. S. Bureau of Entomology and Plant Quarantine. 

2Determined by H. S. Barber. 
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results of this and the earlier infestation are recorded in the 
table above. A few of the larvae had pupated or become 
adults. Pupae and live or dead adults are tabulated as ‘‘live’’ 
larvae, since the dermestids reaching these stages had not 

been killed as larvae by the DDT. Some of the larvae were 
not found, and had either escaped, or had shriveled up and 
were overlooked. 

Healthy larvae of Anthenus verbasci continue to moult 
whether they feed or not. Hence the number of moulted 

skins in each box was an indication of whether the dead larvae 
had died immediately or after having moulted one or more 
times. The presence of skins in all the boxes showed that the 
larvae had lived a considerable time. Some feeding was found 
in all the boxes except one (number 1 of the table). How- 
ever, even the lightest sprayine (boxes number 7 and 8) 
gave some protection. Treatment of the specimens as well as 
the box gave additional protection (boxes number 1, 3, 6, and 
(Pe 

Because DDT contains chlorine, it was feared that it might 
hasten pin rusting. To test this possibility, the specimens were 
repinned into their boxes and wet paper towels kept in each 
box for about 10 days. The pins in all boxes rusted about 
equally, no more in the sprayed boxes than in the controls. 

This experiment indicates that a dosage of DDT in xylene, 
sprayed into insect boxes at the rate of about 4 to 160 grams 
per square meter gives limited protection against Anthrenus 
verbasci for at least two and one-half years, and that if the 
specimens as well as the box are sprayed the protection 1s 
considerably greater. Dosages as great as about 60 grams per 
square meter give an objectionable powdery deposit of DDT 
on the specimens, but at about 8 grams per square meter the 
deposit is hardly detectable. Ten- and one-percent solutions of 
DDT in xylene seemed to work equally well, On the basis of 
this experiment, the suggested DDT treatment of insect 
boxes, if this is thought advisable, is a 5-percent xylene solu- 
tion applied with an atomizer at the rate of about 32 ec. per 
square meter, or about 3.2 cc. per Schmitt box. If the speci- 
mens are left in, half these dosages should be sufficient and 
will lessen the danger of a visible DDT deposit on the speci- 
mens. Pure carbon tetrachloride, benzene, or other com- 
pletely volatile solvents would probably be as satisfactory as 
xylene. 
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A NEW SPECIES OF NANHERMANNIA WITH NOTES ON 

THE GENUS 

(ACARINA, ORIBATOIDEA, NANHERMANNIIDAE) 

By A. G. HartmMan,! Dryden Biological Laboratory, Dryden, Maine 

NANHERMANNIA Berlese, 1913 

Nanhermannia Berlese, 1913, Redia 9: 100 

TYPE: Nothrus nana Nicolet, 1855. 
The genus contains the type species Nanhermannia nana 

(Nicolet), 1855, N. comitalis (Berlese), 1916, and N. elegan- 
tula (Berlese),.1913. Examination of a cotype specimen of 
Carabodes dorsales Banks, 1896 showed it to be Nanhermannia 
nana (Nicolet) and it is here placed in synonymy. 

The following key to the species is given so the new species 
can be evaluated in relation to the others. For a more com- 
prehensive review of the genus the reader is referred to Sell- 
nick, 1928, Hornmilben, Oribatei, Tierwelt Mitteleuropas IIT: 

17, and Willmann, 1931, Moosmilben oder Oribatiden (Ori- 
batei), Tierwelt Deutschl. 22: 96. The reference to Carabodes 
dorsales is Banks, 1896, New North American Spiders and 
Mites, Trans. Amer. Ent. Soc. XXIII: 77. 

KeryY TO THE SPECIES 

1. Without propodosomal projections pointing back across border of 

PLOpodosomanandes liysteros Oma see nee ee ee ee 2 

With two prominent propodosomal projections extending back 

across border of propodosoma and hysterosoma 3 

Area immediately posterior to the pseudostigmata with small 

notches; setae on genu and tibia I and II normal... 

Net ne REI Sal at ch mak ne Er Aree 8 i We En, dO, Nana (Nicolet) 

Area immediately posterior to the pseudostigmata without orna- 

mentation; a distally broadened and bifid seta on inner and 

outer side of genu and tibia I and II respectively — ~~ 

comitalis (Berlese) 

bo 

DEED OUiVeSe Lal Cel OT al sees eam tremens See ee SS as elegantula (Berlese) 

Large, short stemmed, long armed (T-shaped) setae arising from 

| OXOO tyre he a a UE ok Eee ee Poe o_o eee hirsuta, new species 

Nanhermannia hirsuta, new species 

(Text Figure 1) 

Female. Setae on body striking in being T-shaped with short base and 

slender, whip-like arms. Propodosoma one-half length of body and 

two-thirds as wide; on dorsal surface an X-shaped sclerotized plate cov- 

ered with little pit-like depressions; at anterior and posterior ends of 

this plate a pair of very large T-shaped setae; laterally from the pos- 

terior hairs are large pseudostigmata, each containing a pilose, weakly 

1Entire costs paid by author to obtain immediate publication. 
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clublike pseudostigmatic organ; two cone-like projections on the pos- 

terior end of the X-shaped plate overlap the junction of the propodosoma 

and hysterosoma. Setal pattern on dorsum of hysterosoma is a sym- 

metrical arrangement of thirteen pairs of T-shaped setae (as figured 

for one-half only; setal bases shown on right half only). Dorsal skin 

pattern net-like with elements of varying size and shape. Legs with 

many large serrate pilose lanceolate setae of various sizes as figured; 

tarsus I and II each with a large lanceolate sensory seta; tibia and 

genu I each with a pair of sensory setae at base of lanceolate setae; 

tibiae II and III with sensory setae as in tarsus I. Length 4534; width 

220K, 

Text Figure 1. Nanhermannia hirsuta, dorsum of female. 
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Male: Not known. 
Type habitat: In armadillo nest. 
Type locality: Travis County, Texas. 
Type: A single specimen, U. 8. National Museum No. 1864, 

collected by J. V. Irons, January 17, 1948. 

A NEW ANT FROM SOUTHWESTERN UNITED STATES 

(HYMENOPTERA, FORMICIDAE) 

By Rospert E. Greae, Department of Biology, University of Colorado 

Among the ants which I have received in recent months for 
identification, there appears to be one which is distinet from 
previously described forms. I am greatly indebted to Dr. M. 
R. Smith of the United States National Museum for his kind- 
ness in examining the specimens and for advice regarding 
their determination. Mr. W. lL. Brown, Jr., has been of help 
also by comparing the new ant with closely related species in 
the Museum of Comparative Zoology. 

Aphaenogaster (Attomyrma) boulderensis smithi, new subspecies 

Worker. Length, 6.2-6.9 mm. Head, excluding the mandibles, one and 

one-half times as long as broad, with the greatest width slightly pos- 

terior to the mandibular fossae; from there the head tapers gradually 

to the occiput which is approximately one-half its greatest width; occip- 

ital margin with a well developed carina. Eyes very prominent, and 

placed midway of the head. Clypeus with a broadly sinuate anterior 

margin. Frontal carinae prominent, short, extending only one-half of 

the distance between the antennal insertions and the eyes, and only 

slightly divergent posteriorly. Mandibles 8-toothed, with three large 

apical teeth, and the remainder in the form of small denticles. An- 

tennae 12-segmented; scape long, narrow, and straight except for a 

slight bend at its insertion; scape exceeds the occipital border by 

fully one-third of its length. Thorax long and narrow, especially the 

mesothorax which is subeylindrical. Prothorax convex, and produced 

interiorly into a short but distinct neck; mesothorax with an elevated, 

oval portion anteriorly, the remainder flat and sloping; mesoépinotal 

suture very well developed, showing a deep impression dorsally. Epino- 

tum subquadrate, the basal face one and one-third times as long as the 

declivity; epinotal spines obsolete, reduced to very low ridges. Petiole 

one and one half times as long as the postpetiole; petiolar node rather 

high and rounded, anterior slope obtusely concave, posterior slope con- 

vex. Postpetiolar node subglobular, the anterior face straight and slop- 

ing, the posterior face vertical. Gaster small and somewhat narrowed 

anteriorly. 

The sculpture of the head, thorax, petiole and postpetiole renders the 

body opaque to subopaque. Head coarsely punctate or granular, with 

a few rugulae bordering the antennal insertions laterally, and extend- 
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ing posteriorly from the frontal carinae as far as the eyes. Mandibles 

striato-punctate. Entire thorax punctate, and with conspicuous, trans- 

verse rugulae on the base of the epinotum, and on the sides of the epi- 

notum just above the hind coxae. Petiole and postpetiole very finely 

punctate or shagreened, and feebly shining on the nodes. Gaster sha- 

greened and somewhat shining. 

Hairs widely spaced, short and tapering, on all parts of the body, 

including the coxae and femora; long on the ¢elypeus. Erect hairs absent 

on the tibiae and scapes. Pubescence almost absent on the body, but 

present on the legs and abundant on the antennae. 

Color of head, thorax, legs, and antennae bright ferruginous red; 

petiole and postpetiole slightly darker, and in some specimens infus- 

cated; mandibular teeth and gaster black. 

Described from thirty-eight specimens collected by Mr. 
Clyde P. Stroud in the Malpais Lava Beds of the Tularosa 
Basin, near the town of Carrizozo, New Mexico, on July 27, 

1947. This area is thus designated as the type locality. The 
new subspecies is named for Dr. M. R. Smith. 

Holotype: worker. 
Paratypes: workers, preserved in my collection, in the 

United States National Museum, and in the Museum of Com- 
parative Zoology. 

The typical Aphaenogaster boulderensis M. R. Smith was 
described from Horseshoe Island in Lake Mead, at Boulder 

Dam, on the Colorado River (Smith, 1941). Dr. Smith has 
compared my specimens with his species, and has also given 
me a paratype of the latter for study. There can be no doubt 
that the new form differs from boulderensis in a number of 
particulars, and while more specimens and additional distri- 
butional data might substantiate the recognition of a full 
species, it is probably better at this time to regard the ant as 
a subspecies. In shape, the head is longer and tapers more 
geradually toward the occipital border. The thorax seems 
somewhat more attenuated, the constricted anterior portion 

of the pronotum being a little longer than in the typical 
boulderensis. The punctation of the head and thorax is quite 
dense, giving these parts an opaque appearance, in contrast 
to the type where they are rather shining, The basal face of 
the epinotum is slightly shorter in proportion to the declivity, 
and the spines, though reduced to ridges, are more noticeable. 
A minute, anteroventral spine present on the petiole of the 
type, 18 entirely absent on smithi. In color, boulderensis is 
completely ferruginous, with only a sheht darkening of the 
tip of the gaster, while smithi is a richer red, and has the 
gaster uniformly black, with the. black color extending in 

some specimens on to the postpetiole. 
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It is possible that smitht may be confused with Aphaeno- 
gaster mutica described by Pergande (1895), from San José 
del Cabo, in Mexico, However, Dr. Smith has compared 
smithi with type specimens of mutica in the United States 
National Museum, and has found that the two forms are abso- 
lutely distinct. I have examined specimens of smithi in con- 
junction with the original description of mutica, and agree 
with his conclusion that the new subspecies is not a synonym 
of the latter ant. Smthi is larger in size than Pergande’s 
species (mutica is 5 mm.), and it differs also in that the epi- 
notal base is less than twice as long as the declivity whereas 
in mutica this distance is two times or more the leneth of the 

declivity. Further, the posterior half of the mesonotum is 
angled with respect to the plane of the epinotum. The pro- 
and mesothorax of smithi are definitely punctate throughout, 
while the prothorax and the anterior dorsal portion of the 
mesothorax in mutica are highly polished, with little or no 
trace of sculpturing. The petiolar and postpetiolar nodes of 
smithi are shagreened and subopaque, in contrast to mutica in 
which they are polished. The gasters of the two ants are simi- 
lar except that in smithi the entire structure is shagreened, 
though not enough to destroy its shining appearance. In col- 
or, the ants are also similar except that in smithi the mandi- 
bles are reddish instead of yellow, and the nodes are of a 
deeper shade than the thorax, 

Aphaenogaster floridana was described by M. R. Smith 
(1941), in the same paper with boulderensis, and while these 
ants have characters which link them closely in the same 
eroup, such as an elongated, tapering head, with occipital 
flange, generally attenuated body, and spineless epinotum, 
they are obviously distinct species. Nevertheless, it seems de- 
sirable to separate floridana from smithi also, even though the 
latter is considered a subspecies of boulderensis. Floridana 
differs from smithi in its smaller size, certain structural de- 
tails, and color, The epinotum is more abruptly angled, with 
barely any trace of spines; the relation of the basal face to 
the declivity, however, is about the same as in smithi. The 

petiole is elongate with a low node that slopes gradually 
anteriorly and posteriorly, and grades into the peduncle; the 
postpetiole is distinctly swollen, considerably larger than the 
petiole, elliptical in shape from the side, elongated pyriform 
from above, without a distinct node dorsally, and twice as 
long as high. A minute spine present between the middle and 
hind pairs of coxae on boulderensis and smithi, is absent on 
floridana. The antennae have broad, tooth-like expansions at 
the proximal ends. The head and thorax are finely sha- 
ereened so that these parts are rather shining, and rugulae are 
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practically absent except for a few near the antennal inser- 
tions and extending back from the frontal carinae. The gas- 
ter is also shining. Head, antennae, thorax, and nodes red- 
dish yellow, mandibles and legs a little lighter in color; gaster 
brown to brownish yellow, the infuscation most noticeable 
dorsally. These differences are based on comparisons between 
smithi and specimens of floridana from Pensacola which were 
determined by Dr. Smith. 
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BOOK REVIEW 

A CENTURY OF ENTOMOLOGY IN THE PACIFIC NORTH- 

WEST, by Melville H. Hatch. University of Washington Press, Seat- 

tle, Wash. March 14, 1949. $1.50 bound. 

This forty-three page book with 9 halftone portraits of 10 western 

entomologists should be of interest to all students of entomological his- 

tory. Dr. Hatch has brought together the available information on the 

progress of entomology in the Pacific Northwest, which, according to his 

definition, includes British Columbia, Washington, Idaho and Oregon. 

He has cited in the text all sources of this information and has ineluded 

a twelve page bibliography at the end of the book which should be use- 

ful to future historians. 

R. H. ARNETT, JR. 

Bureau of Entomology and Plant Quarantine 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

589TH REGULAR MEETING, MARCH 3, 1949 

The 589th regular meeting of the Society was held at 8 P. M., Thurs- 

day, March 3, 1949, in Room 43 of the U. S. National Museum, with 

Dr. Snyder presiding. Seventy-one members and 22 visitors were pres- 

ent. The minutes of the previous meeting were read and approved. 

The Society elected the following to membership: 

Alvah Peterson, Department of Entomology and Zoology, Ohio State 

University, Columbus 10, Ohio. ; 

Ralph Crabill, Jr., Department of Entomology, Cornell University, 

iphacay Nes 

Richard F. Darsie, Jr., Roberts Hall, Cornell University, Ithaca, N. Y. 

Michele Williams, Bee Culture, Bureau of Entomology and Plant Quar- 

antine, Beltsville, Md. 

Ralph L. Chermock, Department of Biology, Box 2047, University of 

Alabama, University, Ala. 
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Ruth L. Busbey, 4819 Delaware Street, Berwyn, Md. 

George H. Bick, Department of Biology, Tulane University, New Or- 

leans, La. 

Arnold T. Drooz, Division of Forest Insect Investigations, Bureau of 

Entomology and Plant Quarantine, Beltsville, Md. 

Clarence B. Melton, Jr., Division of Forest Insect Investigations, Bu- 

reau of Entomology and Plant Quarantine, Beltsville, Md. 

Norman Mitlin, Division of Control Investigations, Bureau of En- 

tomology and Plant Quarantine, Beltsville, Md. 

The Treasurer, Howard Baker, reported that as of March 1, this year’s 

voluntary contributions to the Society toward the publication of the 

Proceedings and meeting expenses totalled $97.98. 

President Snyder said that Dr. William H. Anderson is serving in- 

formally as Assistant Corresponding Secretary. The work of the Cor- 

responding Secretary has for years imposed a heavy load on one indi- 

vidual. During the year, observations will be made to determine if it is 

practical to divide the duties now customarily performed by that officer, 

in the interests of greater efficiency and fairness to all coneerned. If 

so, suitable recommendations will be presented later in the year. 

F. C. Bishopp reported on the 19th annual meeting of the Texas En- 

tomological Society held in Waco, Texas, February 17-18, 1949. It 

was the largest meeting yet held, 174 being registered. These included 

representatives from three adjacent states and several industry men. Of 

the 29 items on the program, 10 dealt with livestock insect problems 

and 10 with cotton pests. The others related to vegetable, fruit, pecan, 

and general insect problems. The Society took action looking toward 

the establishment of a Southwestern Branch of the Association of Eco- 

nomic Entomologists. Cameron Siddall was elected president to succeed 

A. V. Little. (Author’s abstract). 

Harry Stage reported on the Joimt Annual meeting of the American 

Mosquito Control Association, Inc., and the California Mosquito Control 

Association, held in Oakland and Berkeley, California, February 6-10, 

1949. Approximately 200 persons were present at the meetings, which 

were international in scope. Mr. Stage said that mosquito control in 

California is big business, about $2,200,000 being spent annually for 

abatement of this pest. 

HK. A. Back exhibited a nest of the bumblebee, Bombus griseocollis 

(DeGeer), which he found inside a barn in New England. Dr. Back 

commented briefly on the nesting habits. 

A. B. Gurney noted that a large collection of insects is being shown 

by J. F. May of Colorado at the Sports and Outdoors Show being held 

at the National Guard Armory in Washington Mareh 5-13. Mr. May 

and members of his family have accumulated large and unusual insects, 

spiders and related forms from all parts of the world for over 50 years. 

For some five years he has taken portions of his collection to leading 

sports and flower shows, throughout the United States. The exhibited 

collection is housed in nearly 200 large drawers, and is transported in a 
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specially equipped trailer truck. Lepidoptera, Orthoptera, Coleoptera, 

and Arachnida are heavily represented in the exhibit. At each show, 

many thousands of people view the display, and the public’s reaction 

should be of interest to anyone concerned with museum administration. 

(Author’s abstract). 

C. W. Sabrosky called attention to the recent death of Dr. E. G. Kelly 

of Kansas State College. Dr. Kelly passed away on February 7 in Man- 

hattan, Kansas. He had been active for many years in the spread of 

insect control practices, especially those related to such pests as the 

Hessian fly, chinch bug, grasshopper, and insects affecting livestock. 

Dr. Kelly’s death is felt keenly both professionally and personally in 

entomological circles. 

The first speaker on the regular program was Mr. E. R. Sasscer, who 

spoke on ‘‘Foreign Plant Quarantines in the U. S. Territories.’’ He 

illustrated his talk with kodachromes. 

Federal plant quarantine work in Puerto Rico, Hawaii, Alaska, and 

the Trust Territory was summarized with especial reference to the prob- 

lems which have arisen in recent years with respect to air transportation. 

Mention was made of immigrant insects which were presumed to have 

appeared in Hawaii during World War II, and attention was called to 

the plant quarantine sanitary measures which have been practiced in 

Hawaii with respect to airplane flights to the mainland in an effort to 

prevent the oriental fruitfly, Dacus dorsalis Hend., from reaching the 

continental United States. It was finally pointed out that foreign plant 

quarantine work had now extended to the Trust Territory at the request 

of and in cooperation with the Navy. (Author’s abstract). 

R. I. Sailer was the next speaker. His subject was, ‘‘The Relation 

of Climate to the Biting Diptera of Alaska,’’ which he illustrated with 

lantern slides. 

Climatic factors affecting the development of the larval stages of the 

Alaskan biting Diptera were discussed. The relation of radiation to 

pool formation and subsequent mosquito development was emphasized. 

Reasons were given for the opinion that, in Alaska, mosquito abundance 

may be predicted through analysis of precipitation data. By more tem- 

perate climate standards, precipitation over all of Alaska north of the 

southern coastal mountain ranges is very low. For example, the aver- 

age annual rainfall at Fairbanks is only 12 inches. Of this amount 6 

inches fell during the period June through September. The pools in 

which the mosquitoes develop are dependent on snow accumulated during 

the winter and rains from late April through May. From October 1946 

to May 1947 there was a 1l-inch rainfall deficiency, and only minor local 

mosquito problems existed during the summer of 1947. From October 

1947 to May 1948 there was an excess of 1.4 inches. This was followed 

during June and early July by a mosquito outbreak of widespread and 

serious proportions. The studies concerning the effects of weather on 

adult-mosquito activity were also discussed, and it was suggested that 

mosquito migration of the type observed at Ladd Field during 1948 may 
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be a response to atmospheric temperature conditions. Pronounced tem- 

perature inversions were observed to be prevalent during the twilight 

periods of the long arctic days. As a result the air stratum having a 

temperature level sought out by the mosquitoes was frequently well above 

tree-top elevation. This should greatly facilitate and thereby increase 

mosquito movement over large land areas. The opinion was expressed 

that it might tend to concentrate mosquito populations in such places 

as Ladd Field, where temperatures are generally higher, more stable and 

the degree of temperature inversion less pronounced than in nearby por- 

tions of the Tanana Valley. These studies constitute only a small part 

of the work of the Alaskan Insect Projeet, which has as its primary 

objective the task of providing practical methods for protection of per- 

sonnel from mosquitoes, black flies, and punkies. The work is being 

supervised by the Bureau of Entomology and Plant Quarantine, U. 8. 

Department of Agriculture, under contracts with the National Military 

Establishment. Kodachrome slides illustrating the general activities of 

the Project were shown. (Author’s abstract). 

Earl G. Davis of Minot, North Dakota, and W. B. Noble, Sacramento, 

California, were presented as guests to the Society; and Arnold Drooz 

was introduced as one of the newly-elected members from Beltsville, Md. 

The meeting adjourned at 10:25 P. M. 

HELEN Lovuriskt TREMBLEY, Recording Secretary 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

590TH REGULAR MEETING, APRIL 7, 1949 

The 590th regular meeting of the Society was called to order by 

President T. E. Snyder at 8 P. M., Thursday, April 7, 1949, in Room 43 

of the National Museum. There were 55 members and 22 visitors 

present. The minutes of the previous meeting were read and approved. 

The following were elected to membership in the Society: 

Roger W. Hartmeyer, Division of Forest Insect Investigations, Belts- 

ville, Md. 

YT. H. Hubbell, Curator of Insects, Museum of Zoology, University 

of Michigan. 

O. E. Hunt, 206 Appraisers Stores, 7300 Wingate Street, Houston 11, 

Texas. 

John E. Lane, Communicable Disease Center, U. S. Pubhe Health 

Service, Atlanta, Ga. 

Edwin W. King, 401 South Colar Avenue, Urbana, Illinois. 

Robert T. Mitchell, Patuxent Research Refuge, U. S. Fish and Wild 

Life Service, Laurel, Md. 

Ivan Riccardi, Servico Nacional de Malaria, Rua Melo e Souza, 142— 

Sao Cristovan, Rio de Janeiro, Brasil. 

John Sanjean, Division of Insects, U. S. National Museum, Washing- 

ton 25, D.C: 

Merle Wing, Department of Zoology and Entomology, North Carolina 

State College, Raleigh, N. C. 
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Dr. Snyder announced a special meeting to be held Friday, April 15, 
in the Auditorium of the National Museum. Dr. Karl von Frisch is to 
deliver an illustrated lecture on ‘‘The Language of Bees.’’ This pres- 

entation is sponsored by the Washington Academy of Sciences, the Bio- 

logical Society of Washington, and the Entomological Society of Wash- 

ington. 

Dr. Hambleton spoke briefly on Professor von Frisch’s background. 

He is Professor of Zoology, University of Graz, Graz, Austria, and is 

recognized as the world’s outstanding authority on the behavior of bees, 

particularly as it relates to their methods of communication. He has 

determined, for example, how scout bees communicate to the other bees 

in the hive the location of new sources of food, such as nectar; not 

only how far from the hive they are, but in what direction as well. His 

work is noted for its thoroughness and accuracy and has opened new 

vistas in the difficult field of animal behavior. Dr. von Frisch is giving 

a series of lectures at leading American universities this spring on vari- 

ous aspects of his studies. 

President Snyder called attention to Hawes’ ‘‘Index VII of Ameri- 

can Economic Entomology, 1940-1944,’’ and, on behalf of the Society, 

he congratulated Miss Ina Hawes on this outstanding contribution. 

The President acknowledged three gifts to the Society: (1) E. Mar- 

tini’s ‘‘ Lehrbuch der Medizinische Entomologie’’; (2) the two-volume 

set of ‘‘Proceedings of the 4th International Congresses on Tropical 

Medicine and Malaria, Washington, D. C., May 10-18, 1948,’’ published 

by the State Department; and (3) a set of stamps from R. Cortez, Presi- 

dent of the Entomological Society of Chile,—recently issued, depicting 

biological subjects to commemorate the 100th anniversary of Gay’s 

Natural History of Chile (1844). The second gift will be turned over 

to the library of the National Museum, and the stamps, to the Smith- 

sonian. 

R. I. Sailer said that while Claudio Gay’s principal work, ‘‘ Historia 

Fisica e Politica de Chile,’’ is well-known in this country, little is known 

of Gay’s life or the conditions under which he worked. Gay’s accom- 

plshments in the field of natural history are virtually without parallel 

in the new world. Much credit must be given to the Chilean people and 

their Government for providing Gay with encouragement and liberal 

financial assistance from the time of his arrival in Chile from France 

in 1828 until his death in 1873. He was born in 1800 and attended the 

University of Paris, where he was trained by Cuvier and others of that 

famous school. 

Marion R. Smith exhibited specimens of an important ant pest, 

Solenopsis saevissima var. richteri Forel., one of the South American fire 

ants. It was first officially noted in this country by Creighton in 1930 

at Mobile and has since become a major pest. According to a rough 

survey made in 1948, there is a heavy focus of infestation in Mobile 

which fans out to include 10 counties in Mississippi, 8 in Alabama, and 

2 in Florida, Everyone is affected, especially housekeepers, nurserymen, 



PROC. ENT. SOC., WASH., VoL. 51, No. 4, AUGUST, 1949 179 

farmers, and hunters. Fabrics, stalks and stems of growing plants, and 

even germinating seeds are attacked. Man and animals are stung, with 

very grave consequences to young of both wild and domestic animals. 

Control measures are being pushed by local and Federal authorities. To 

date, Chlordane is the most promising insecticide. 

R. H. Smith exhibited samples of the sections of cots showing dam- 

age caused by two species of beetles. Last fall with recommendations 

furnished by the Bureau of Entomology and Plant Quarantine, the Army 

undertook at Mira Loma, California, a large-scale fumigation of combat 

service wood-canvas cots infested with Lyctus powder-post beetles. To 

date, over 62,000 cots have been fumigated. The procedure was to place 

the cots in piles, then cover them with large tarpaulins, with sandbags 

around the base. Methyl bromide was then introduced under the can- 

vas at the rate of 4 pounds per 1,000 eu. ft. and allowed to remain for 

72 hours. Recent examination of some of these cots at Beltsville, Md., 

showed that all larvae boring in the wood were killed by this treatment. 

It also showed that, though most of the work was caused by Lyctus 

planicollis Lee. (?) one of our common native species, there was a for- 

eign insect involved. Some of these cots had been used in the Philip- 

pines and other tropical Pacific areas where a common bostrichid, Hetero- 

bostrichus aqualis (Waterh.) attacks many species of seasoned wood. 

This insect seemed to make fair progress in the hickory wood. When 

the cots were sent back to the States for storage, H. aqualis was carried 

along. There have been other instances of the importation of this insect. 

However, it has not been able to establish itself. 

A most interesting note on the recent outbreak of yellow fever in 

Panama was presented by W. H. W. Komp. Mr. Komp said that six 

cases had died in the local Government hospital without being diag- 

nosed. All were cases of true jungle yellow fever, as they occurred in 

adult men who had been in close contact with forests. The presumed 

mosquito vector is one or more of the four common species of the genus 

Haemagogus which are found on the Pacifie side of the Isthmus. No 

cases of yellow fever developed in the city of Panama or in the Canal 

Zone, as spraying of DDT for control of Anopheles had practically 

eliminated the urban vector of yellow fever, Aedes aegypti. 

T. L. Bissell then reported on a ham infested by the European grain 

moth. On February 1, a resident of Frederick County, Md., brought 

him slices from the outside of a sugar-cured ham infested with small 

lepidopterous larvae. There were burrows in the meat a quarter of an 

inch or more deep and webbing on the outside. There were numerous 

empty pupal cases and moths were secured the middle of March. Adults 

and larvae were examined by Carl Heinrich and H. W. Capps and deter- 

mined as Nemapogon granella (11). This species is rated as a minor pest 

of grain, and meat does not seem to be recorded as a food material. The 

owner of the ham said this type of insect injury commonly shows about 

June each year on hams cured the previous winter. The present piece 

of meat was in its second year. 
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Stephen S. Easter, Entomologist for the Food and Agricultural Or- 

ganization of the United Nations, gave a very interesting, illustrated 

talk on ‘‘ Travels of an International Entomologist.’’ An account was 

given, of travels involved in working for the Food and Agriculture Or- 

ganization of the United Nations. The primary assignment was on 

control of insect and rodents in stored grain. Time was spent in 

Egypt, Italy, England and most of Latin America. Outstanding scenes 

were the ancient storage rooms of the Ramesseum near Thebes, the capi- 

tal of ancient Egypt, the 2,000 year old fossae for underground storage 

at Foggia, Italy, and the similar storage facilities of the ancient 

Phoenicians in Sardinia. The unloading of American wheat in Naples 

and Genoa was observed with interest. The care spent in avoiding waste 

was noteworthy. Personal contacts were made with the leading ento- 

mologists, including Professor Silvestri, still active, Professor Melis and 

El Soheiry Bey. A short course on control methods in stored grain was 

conducted in Florence, Italy. A hurried trip was made over all of 

Latin America in connection with a meeting on grain storage which was 

held in Cali, Colombia, in February 1949. Some experiences at high alti- 

tudes were related. Three reels were shown of colored movies from vari- 

ous countries visited. (Author’s abstract). 

Visitors introduced to the Society were W. O. Buettner, Executive 

Secretary of the National Pest Control Association and John J. Pratt, 

Jr., Beltsville, Md. T. H. Hubbell, a newly elected member, from the 

University of Michigan was presented, also. 

The meeting adjourned at 9:50 P. M. 

HELEN LOUISE TREMBLEY, Recording Secretary 

Actual date of publication of Vol. 51, No. 3 was June 13, 1949. 
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STUDIES IN HAWAIIAN FRUIT FLIES! 

(DirrERA, TEPHRITIDAE ) 

By D. Eumo Harpy, Hawaii Agricultural Experiment Station, University 

of Hawaii 

This paper represents a comparative study of the fruit flies 
of economic importance to fruits and vegetables in Hawaii. 
There are only three species of fruit flies which cause damage 
in the Islands; they are: (1). Dacus (Strumeta) dorsalis 
Hendel, the oriental fruit fly; (2). D. (Strumeta) cucurbite 
Coquillett, the melon fly; and (3). Ceratitis capitata (Wiede- 
mann), the Mediterranean fruit fly. The adult characters of 

these species are rather well known and have been, for the 
most part, adequately described in the literature. The im- 
mature stages, however, have been insufficiently understood 

and the existing descriptions have not treated many of the 
characters which are of importance in distinguishing the spe- 
cies. The main purpose of this paper is to present drawings 
and descriptive information which will aid in the identification 
of these species in the various stages of their life eyele. It 
deals chiefly with those characters which are considered of 
most importance in comparing these species. 

GENERAL CONSIDERATIONS 

Dacus? (Strumeta) dorsalis Hendel® 

The oriental fruit fly is widespread and abundant through- 
out the Hawaiian Islands. It is one of the most euryphagous 

of the fruit flies and has been recorded from 109 different 
hosts in Hawai. This species will apparently attack almost 
all types of fruits and many vegetables and other plants. 

Dacus dorsalis was first recorded in Hawaii on May 10, 1946, 
when specimens were reared from mango fruits collected in 
Honolulu. Later a single female specimen was found in a 
collection of some 22,500 fruit flies which had been collected, 
or reared, in Honolulu by O. C. McBride between April and 

1Published with the approval of the Director of the Hawaii Agri- 

cultural Experiment Station as Technical Paper No. 182. 

2The name Dacus, sens. lat., is used pending clarification of the generic 

classification of the Dacinex. 

31912, Suppl. Ent. 1:18. (Dacus). 

OcT 20 1949 
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July 1945. It is believed that this fly was imported from 
Saipan by returning troops and that it possibly arrived as 
early as the late summer of 1944. In the absence of its natural 
enemies and with the ideal ecological conditions in Hawaii the 
species has been able to build up surprisingly large popula- 
tions in a relatively short time. It is by far the most serious 
pest of fruits which has become established in Hawaii. Be- 
cause of dorsalis it is now impossible to raise many fruits fly- 
free without bagging each individual fruit or protecting them 
by very frequent and thorough applications of insecticides. 

Dacus (Strumeta) cucurbitae Coquillett+ 

The melon fly was brought into Hawaii around 1895 by 
immigrants from the Orient. It is now widely spread through- 
out all of the vegetable growing areas in Hawaii and has a 
devastating effect upon cucurbits, tomatoes, and many other 
vegetable crops. In Hawai, the melon fly has been recorded 
as attacking thirty-six different kinds of plants belonging to 
twelve families. It is by far the most serious pest with which 
the vegetable growers have to contend. 

Ceratitis capitata (Weidemann)® 

Prior to the establishment of Dacus dorsalis in Hawaii the 
Mediterranean fruit fly was extremely abundant and was 
recorded as attacking approximately the same host fruits 
which dorsalis now infests. For some unexplained reason the 
Mediterranean fruit fly has become relatively scarce during 
the past two or three years and is now difficult to find in many 
parts of the Islands. Many entomologists believe that the 
competition presented by the oriental fruit fly is actually 
effecting control of the Mediterranean fruit fly. This sup- 
position is entirely theoretical, however, and it will be neces- 
sary that a thorough study of the interactions of these two 
species be made before the competitive effects can be under- 
stood. Possibly the Mediterranean fruit fly has become re- 
stricted in low-land areas by the drastic curtailment it has 
caused in the raising of some of its favorite hosts. 

C. capitata apparently entered Hawaii, at Honolulu, about 
1907 and until the advent of dorsalis it was the most serious 
pest of fruits in the Islands. It is interesting to note that 
Ceratitis capitata evidently came to Hawaii from Africa by 
way of Southern Australia and Dacus dorsalis came from the 
Orient by way of Micronesia; apparently this is the only place 

41899, Ent. News, 10:129 (Dacus). 

51824, Analecta Ent. 4:55 (Tephritis). 



PROC. ENT. SCC. WASH., VOL. 51, NO. 5, OCTOBER, 1949 183 

in the world where the range of these two species is definitely 
known to overlap. 

ADULT CHARACTERS 

The three species of fruit flies treated here are readily 
distinguishable in the adult stages, and it will not be necessary 
to discuss more than just their diagnostic characters in this 
paper. 

Dacus dorsalis Hendel 

Dacus dorsalis is an extremely variable species. It has 
apparently been described in the literature under many differ- 
ent names because of the confusing differences in the coloration 
of some individuals. The extent and significance of these 
variations will be discussed in a forthcoming paper and will 
be treated only briefly here. It is now apparent that many of 
the characters which have been considered of specific or sub- 
specific value by various authors are not constant and cannot 
be depended upon for separating species in this particular 
complex. Color characters are particularly variable and often 
misleading. Typical specimens of dorsalis can be distinguished 
by color, but where long series have been available for study, 
wide extremes of color variation have been seen from numerous 
localities throughout the range of this species. 

D. dorsalis adults are readily distinguished from cucurbite 
by the differences in wing characters. There are no cross- 
bands on the wings, no apical spot, and the cubital streak® is 
narrow. 

Head: Most of the head characters which have been used 
have been found to be of very lttle value in distinguishing 
this species. The front typically has a small dark-colored 
spot at base of each frontal bristle and a brown median spot 
is usually present; very often, however, the face may be un- 
spotted. The occiput varies from yellow to brownish or black- 
ish and the vertical bristles vary from yellow to black. The 
palpi are not shaped as in Shiraki’s figure.‘ They are broad, 
rounded at apices, and gently concave on the dorsal surface. 
The palpi are of rather uniform thickness, except for the at- 
tenuated bases® (fig. 39). Thorax: The thoraces of dorsalis and 

6Anal streak of other authors. 

71933, Mem. Soc. Sci. Taihoku Imp. Univ. vii: 62, fig. 18. 

8In general, the palpi characters have not appeared of much value in 

distinguishing most species of Dacine which the writer has studied. A 

few species appéar to have reliable differences in the shape of these 

structures but one cannot always be sure of the true shape of the palpi 

in dried specimens. 
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cucurbite are differently marked. D. dorsalis has just two 
yellow vitte on the mesonotum. These extend from the suture 

to the hind edge of the mesonotum, near the lateral margins. 
The mesonotum almost always has black or dark brown mark- 
ings on the median portion. The anterior portion of each 
mesopleuron is usually brown to black, sometimes with just 
an obliquely placed black mark extending through it. The 
sternopleura are all black except for an oblong yellow spot 

on the dorsal edge, near the posterior margin. The pteropleura 

are largely brown to blackish, the hypopleura are usually en- 
tirely covered by a large black spot, and the metapleura are 

black along their posterior margins. The metanotum is black 
on the sides and yellow through the central portion. Legs: 
Typically yellow with discolored coxe and tibizw. The lees are 
often all yellow but intergrade to those individuals which have 
the tibix almost all black and the femora blackened on apical 
portions. The coloration of the legs is apparently of little 
value in separating dorsalis from other species of Dacus. 
Wings: The costal band occupies all of the subcostal cell and 
cell R.° but does not extend below vein Rg except at its apex. 
(There is sometimes a very faint vellowine along the under- 
side of vein Rs.) The costal band extends across the apex 
of cell Rg and about half-way through the apex of cell 

R;. The section of cell R just above M is densely covered 
with brownish yellow microtrichia, no distinct clear spot is 
present in this area as in cucurbite. The r-m eross-vein is 
almost straight, although somewhat diagonal in position, with- 
out a strong curve on the lower portion. Vein R4y.; very gently 
curved beyond the r-m cross-vein and with a noticeably thick- 
ened area just beyond the halfway point from r-m to wing 
apex; this thickening is opposite or very slightly before the 
apex of vein Rs. The microtrichia do not extend to the base 

of cell Ist My but end, except for a few hairs, slightly before 
a point opposite the forking of R; from the radial sector. The 
cubital streak fills only the lower half of cell My at its base. 
The upper basal portion of cell My is bare of microtrichia. 
The cubital streak is much narrower at its broadest point than 
the greatest width of the cubital cell (fig. 56). Abdomen: 
Chiefly rufous, usually with black horizontal vittz at bases 
of terga two and three and with a longitudinal median vitta 
extending from base of third segment to apex of abdomen. 
This pattern varies considerably in some specimens. Female 
ovipositor: Very slender and rather sharply pointed. The sub- 

*The wing veins are named according to the Comstock-Needham sys- 

tem, as modified by Tillyard and Alexander. The writer has used this 

nomenclature in several other dipterous families. 
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apical bristles are very small and inconspicuous and are situ- 
ated well before the apex of the ovipositor. The bristles extend 
less than half way to the ovipositor tip (fig. 53). The rasper 
extends over two-thirds of the membranous portion and is pro- 
duced into a sharp point in the middle at its anterior margin 
(fig. 44). Male genitalia: The finger-like lobes at the apices 
of the ninth segment are not so slender or elongated as in 
cucurbite or capitata, but are shorter and more thickened (fig. 
47). The apical portion of the wdeagus is very different in 
shape and structure from capitata. It differs from cucurbite 
chiefly by having no spiculated area (fig. 50). 

Specimens of dorsalis average about 8.0 mm. for the body 
length and 7.3 mm. for the wing length. The wing is about 
2.8 mm. wide at its broadest point. 

Dacus cucurbitae Coquillett 

Dacus cucurbite adults are easily identified by the wing 
characters (fig. 57), especially by the large apical spot in each 
wing and by the presence of a broad crossband along the m 
eross-vein. The upper portion of the r-m cross-vein is covered 
by a small brown spot and the cubital streak is very broad 
compared to that of dorsalis. 

Head: The characters of the head are not distinctive. The 
frontal spots are typically faint or lacking. The front usually 
has three pairs of lower orbital bristles while D. dorsalis usu- 
ally has two pairs of lower orbitals, although specimens are 
often seen which have three. The palpi are slightly longer 
than in dorsalis and have a tendency to be narrower at apex 
and more swollen below. The palp is thickest at the basal 
one-third and narrows slightly toward the apex (fig. 40). 
Thorax: More consistently paler in color than dorsalis, usually 
with no black markings. It is distinctive (from dorsalis) be- 
cause of the presence of a median yellow vitta extending on 
the hind part of the mesonotum from the suture to hind 
margin. The lateral vitte are also narrower than in dorsalis. 
Legs: Chiefly yellow, hind tibiw brownish-yellow. Apparently 
the leg characters are of no taxonomie value. Wings: In addi- 
tion to the above, the lower one-fourth of the r-m cross-vein 
is strongly curved and the portion of vein Ry,; beyond the 
swelling on that vein is very distinetly curved upward, making 
the apical part of this vein sinuate. The swollen portion of 
vein Ry,;5 is located well before the apex of vein Rs and is 
about opposite the m cross-vein in position. The section of 
cell R directly above cell M is densely covered with micro- 
trichia, except for an oblong bare spot near the apical portion 
below. The costal band is broad and fills all of cells Se, Rs and 
R3. At the wing apex the band expands into a large dark 
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brown spot which occupies all the apical portion of cell Rs, 
extends two-fifths the distance through cell R;, and back along 
vein Ry,5 over one-third the distance from its apex to the 
r-m cross-vein. The microtrichia of cell Ist Ms extend to the 

base of the cell and fill it entirely except for a narrow clear 
area extending half the length of the cell along the top side 
of vein Mz,4. The cubital streak is well developed, it fills all 
of the basal portion of cell My and is distinetly broader than 
any portion of the cubital cell. The excision at the apex of 
Cu, + Ist A is very acute and more deeply V-shaped than in 
dorsalis. Abdomen: Almost all reddish-yellow, with dark 
basal bands on terga two and three. The band on segment 
two is usually brown while that on three is black. The median, 

brown to black vitta is usually present from tergum three to 
apex of abdomen; however, it is Sometimes very faint. Female 
ovipositor: Broader and much longer than that of dorsalis or 
capitata. Characterized by the presence of a pair of strong 
bristles on each side near the apex; these bristles extend as 
far as the tip of the ovipositor (fig. 54). The rasper is rather 
short and extends just over half the length of the membranous 
portion of the ovipositor. The anterior margin of the rasper 
is only shghtly extended in the middle (fig. 45) and is not 
produced into an acute point. Male genitalia: The subapical 
lobes of the ninth segment are well developed and elongated 
and from a dorsal view the apical lobes are rather well devel- 
oped (fig. 48). The wdeagus is somewhat similar to dorsalis 
in shape but the apical portion is densely covered with spiculi 
(fig. 51). 

Ceratitis capitata (Weidemann) 

The Mediterranean fruit fly adult can not be confused 
with any other Tephritide found in Hawaun. It is very char- 
acteristic and can be recognized by its small size (4.5-5.5 mm. 
in length) and by the distinctive patterns of marks on the 
wines and mesonotum. 

Head: The males possess a pair of modified bristles on the 
front that are very distinctive; these bristles are long and 
spatulate, the enlarged apex is diamond-shaped, and is marked 
with fine longitudinal strizw (fig. 42). These pecuhar append- 
ages are modifications of the second pair (from the vertex) of 
frontal bristles and are borne on distinct tubercles. The first 
pair of frontals is very tiny and poorly developed in the males. 
In the females the second pair of frontal bristles is more 
strongly developed than are the others but they are not modi- 
fied as in the male and the front is not tuberculate at their 
bases. The first pair of bristles is much stronger than in the 
males and about equal in size to the third and fourth pairs. 
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The face is entirely yellow or whitish; the front is chiefly pale 
in color with dark discolorations on sides of lower portion. 
The palpi are straight on upper edge, convex below (fig. 41). 
The palpi of capitata are much smaller than those of the other 
species and are somewhat narrowed at the apex and swollen 
on the ventral portion so that they are widest at their apical 
two-thirds. Thorax: Mesonotum shining black or brown in 
ground color except for the yellow hind margin and a yellow 
mark extending along the suture at each side. Humeri yellow 
to whitish, each with a shining black spot on the upper por- 
tion, surrounding base of humeral bristle. Scutellum shining 

black except for a narrow, undulated, yellow line across its 
base. Mesonotum with a large densely gray pollinose and 
white to yellowish pilose area over the median portion. The 
post-humeral area and sides of mesonotum, except for the 
yellow notopleura and marks on the suture, are polished black 
devoid of pollen or pile. A median, black vitta extends from 
anterior margin to about even with the suture. In lne with 
the notopleura is 4 pair of moderately large, shining black 
spots. Posterior to these, from the dorsocentral to the pre- 
scutellar bristles, is a pair of large wedge-shaped black spots 
marked off from the posterior calli and interalar areas by a 
thin line of pollen on each side. The pleura are yellowish to 
white, with a row of black bristles along the hind margin of 
the mesopleura and numerous black hairs over the lower three- 
fourths of these sclerites. The sternopleura and pteropleura 
each have a strong black bristle near their upper margins. 
Metapleura and hypopleura bare, upper third of mesopleura 
and other sclerites of pleura rather densely covered with yel- 
lowish to white pile. Metanotum polished black on upper 
portion, opaque gray below except for a narrow brownish 
apex. Legs: Entirely yellowish, under surfaces of front femora 
each with an outer row of long yellowish bristles and an inner 
row of long yellowish hairs; these form a receptacle for the 
tibie in their resting position. Wings: Very short and broad 
compared to species of Dacus; they average 5.0 mm. long by 
2.5 mm. wide. The maculations are very characteristic, the 
basal portion is filled with numerous round and elongated dark 
brown to blackish spots. In the middle portion of the wing 
is a broad vertical band extending from costal margin to Cu; 
+ Ist anal veins, although fading gradually in the lower por- 
tion of cell My. This median band is chiefly yellow in color, 
the upper portion is dark brown in the subcostal cell, the 
remainder is indistinctly bordered with brown. Cell Re almost 
all filled with a large brownish-yellow spot; this is continuous 
to the apex of the wing, through the middle of cell Rs to apex 
of vein R45. This longitudinal spot is yellowish in the middle 
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portion (through all Rs) and is brown at the apex (end of 
vein Ry,5;). Vein Ry,; has a small round; dark-colored spot 
at about half way between the apex and the r-m ecross-vein. 
The submedian portion of cell Rs also has a tiny brown spot 
on the inner edge of the yellow band. An elongate brown 
spot extends along the m cross-vein. The second anal vein is 
distinct and extends more than three-fourths the distance 
through the anal lobe (fig. 55). Abdomen: Yellowish in ground 
color, covered with short, chiefly black bristles and with a ring 

of long black bristles at apex. First teregum grayish in the 
middle, apical half of second tergum gray pollinose, all of 
fourth tergum gray pollinose except for a very narrow, yellow 
base. Female ovipositor: The ovipositor differs from that of 
the other two species by having no sete an the apical portion 
(fig. 52). It is much smaller, is sharp pointed, but is not as 
slender as in dorsalis. The rasper is produced into a pointed 
area in middle, extending toward base of abdomen (fig. 43). 
Male genitalia: From end view the genital portion is broader, 
not as elongated as in the other two species. The subapical 
lobes of the ninth segment are slender and finger-like (fig. 46). 
The edeagus is very characteristic of the species (fig. 49). 
The enlarged apex has a sack-like enlargement at the dorsal 
portion of the apex; this is densely covered with minute 
spicuh. The genital pore is at the apex, on the ventral surface. 

EGG CHARACTERS 

The eggs are typical of those laid by most Tephritide but 
they possess characteristics which will separate the three spe- 
cies with which we are dealing. They are pure white in color, 
elongate elliptical in shape with the ventral edge straight or 
nearly so and the dorsal surface gently convex. The chorion 
of the eggs is smooth and without sculpturing. 

D. dorsalis eggs vary in size from about 1.03 mm. to 1.30 
mm. in length and average approximately 1.17 mm. The eges 
are about 0.21 mm. wide. They are slightly smaller than those 
of cucurbite and more gradually tapered just before the mi- 
cropyle. This portion is not distinctly nipple-like as in the 
other species (fig. 1). : 

Dacus cucurbite eges are distinguished from the other 
species by their larger size and by the development of the 
area around the micropyle. The eges vary from about 1.14 
mm. to 1.55 mm. in length and average approximately 1.30 
mm. They average about 0.25 mm. in width. In shape they 
are most similar to the eges of Ceratitis capitata. The area 
directly behind the micropyle is somewhat constricted and 
mammilate in appearance, as in capitata. D. cucurbit@ eges 
are at least one-third larger than those of capitata and are 
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easily separated by size alone. D. cucurbite and dorsalis eges 
are more nearly the same size but when the two are placed 
side by side a significant difference in the average extremes of 
size is easily seen. <A high percentage of the eggs can be 
recognized by this difference. There is a shght overlap, how- 
ever and all specimens cannot be differentiated by size. Small 
egos of cucurbite will approximate in size the larger eges of 
dorsalis. The more distinctly mammilate micropyle will sepa- 
rate cucurbite (fig. 2). 

Ceratitis capitata eges are very small compared to those of 
other species. They average about 0.93 mm. in length by 0.17 
mm. in width and are about one-fourth smaller than eggs of 
cucurbite and one-fifth smaller than those of dorsalis. The 
distinctly mammilate anterior portion readily separates this 
from dorsalis (fig. 3). 

GENERAL LARVAL CHARACTERS 

The larve of the three species are similar in most character- 
istics. They are creamy-white in color and conform in general 
shape as do most Tephritide that develop in soft juicy media. 
The papillules and tubercles on the posterior portion of the 
body are not as useful in distinguishing these species as they 
are in most fruit fly larve. The characters of the respiratory 
organs, the anal lobes, head, and cephalopharyngeal skeletons 
appear to be more valuable in separating the species discussed 
in this paper. The length of the mouth hooks is very impor- 
tant in distinguishing the different instars and is apparently 
of specific value. The characters used in differentiating the 
instars are, in general, the same as for many other Diptera. 

TECHNICS FOR STUDYING LARVAE 

The most satisfactory method which the writer has found 
of studying the characters of the larve has been to use an 
adjustable (turntable type) examining block. <A piece of 
molding clay is fitted into the block and the larva placed in 
the desired position in a small hole in the clay. The larva may 
then be viewed from any angle by slowly revolving the turn- 
screw on the examining block. This device is especially useful 
in studying the papillules on the posterior end of the body as 
well as other characteristics of the larve. The papillules are 
extremely minute and are often difficult to see except from 
certain angles and under various light conditions. It is usu- 
ally necessary to apply a small amount of stain to the tip of 
the body in order that the papillules may be clearly seen. 
Often these structures will show up more readily if they are 
silhouetted against a strong light. The microscope light is 
directed onto a white surface directly beneath the larva so 
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that the margins of the apex are seen in profile. The best re- 
sults have been obtained by using Fast Green or Acid Fuchsin 
stains but any stain which does not form a residue upon dry- 
ing should be suitable. It is extremely difficult to study and 
interpret the nature of the caudal papillules and tubercles in 
slide preparations or in wet specimens. The structures show 
up more clearly when the specimens are removed from the 
preserving fluid and the liquid is evaporated off the surface 
of the body. Care must be taken, however, that the specimen 
being studied does not dry out too much. As the tissues lose 
fluid, the integument begins to shrink and wrinkle and much 
distortion occurs in a short time. To avoid dessication it 1s 
necessary to add fluid to the body from time to time when the 
larva is under observation. Only the mature third instar 
larve can be studied satisfactorily outside a liquid medium. 
Shrinking and distortion occur so very rapidly with the 
younger (softer bodied) larve that is it not practical to at- 
tempt to study them in this semi-dry condition. 

The characteristics of the anterior and posterior respiratory 
organs, the cephalopharyngeal skeleton, anterior and posterior 
sense organs, and structures on the integument are best studied 
in slide preparations. Most of the structures stand out more 
clearly in stained preparations but no stain is needed for the 
head sclerites. The posterior respiratory organs must be 
dissected. off the body and mounted flat so that a direct dorsal 
view can be obtained. This is a very delicate and exacting 
dissection to make on the first instar larve and it is often 
difficult to flatten out the portion of the body bearing the 
spiracular plates so that the openings can be seen. The 
cephalopharyngeal skeleton, the anterior respiratory organs, 
and the head are best studied in cleared whole mounts. — Or 
the head skeleton can be dissected out and mounted separately ; 
the latter procedure is best if a careful study of the sclerites 
is to be made. 

Proper preservation of the larve is essential if their charac- 
teristics are to be studied. <A large share of the immature 
forms which are sent in for identification are improperly pre- 
served. They are often discolored, badly shrunken, and so 

contorted that it is very difficult or impossible to observe their 
characters. The writer has had best success by killing the 
larve in hot water and preserving them in 75 per cent alcohol. 
The larve are placed in cold water and gradually heated 
nearly to the boiling point. The water is then allowed to cool 
before the larve are transferred to alcohol. 

First INSTAR LARVA 

The first instar larve of all three species lack the anterior 
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respiratory organs and the posterior spiracles have but two 
openings. The development of the cephalopharyngeal skeleton 
is very different from that of the later stages and the first 
instars apparently have no transverse ridges above the mouth 
hooks. The first-instars can be readily recognized by the light 

colored, tan or pale brown mouth hooks and hypostomal 

sclerite. The mouth hooks are tiny compared to those of later 
instars. Only the anterior portion of the pharyngeal sclerite 
is brown in color and distinctly visible. This character is very 
useful in separating living larve, in or out of media. From 
a dorsal view the cephalopharyngeal skeleton can readily be 
observed through the semi-transparent body, and the anterior 
portions of the pharyngeal sclerites stand out clearly as a pair 
of small brown dots. The median portion of the head skeleton 
—that part between the pharyngeal sclerite and the mouth 
hooks—is very long and slender and rod-like in the first instars 
(fig. 8); the hypostomal sclerite is not distinctly developed. 
The mouth hooks are trilobed, with a conspicuous preapical 
lobe on the ventral portion as in the second instars. The mouth 
hooks and cephalopharyngeal skeleton can easily be observed 
through the skin, especially in living larve. The larve tend 
to become more opaque when preserved but the membrane 
around the mouth is quite transparent so at least the pale 
mouth hooks can readily be seen. 

The openings of the posterior spiracles are usually U-shaped 
(fig. 7) but sometimes form an almost complete ring. The 
inter-spiracular processes are present and arranged in four 
groups around the outside edge of each posterior spiracle (fig. 
7). The anterior sense organs are well developed and appar- 
ently two segmented. The posterior sense organs are not 
noticeably developed. 

The minimum size of the first instar, as it hatches from the 

ege, is about equal in length to the egg. Immediately after 
eclosion the larve increase rapidly in leneth. 

D. dorsalis first instar larve range from about 1.2 mm. to 
2.3 mm. in length and average approximately 2.0 mm. when 
full grown. They conform to the characteristics given above 
under the general discussion of the larvae. The mouth hooks 
are smaller than those of cucurbite and differ somewhat in 
shape (fig.4). The apical lobe is more slender and is separated 
from the preapical lobe by a more broadly U-shaped concavity. 
The posterior lobe of the hooks is more slender and elongated 
than in cucurbite. The mouth hooks are approximately 0.05 
to 0.06 mm. in length. 

D. cucurbite first instar larve range up to about 2.75 mm. 
in length and average near 2.5 mm. when ready to molt. The 
mouth hooks are broader and slightly more blunt at the apex 
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of the anterior lobe (fig. 6). The posterior lobe is thicker and 
not so slender as in the other species. The openings of the 
posterior respiratory organs sometimes form a nearly com- 
plete circle. The mouth hooks are approximately 0.07 to 0.08 
mm. in length. 

C. capitata first instar larve vary from about 1.0 mm. to 
2.5 mm. and average near 2.0 mm. in length when full grown. 
The mouth hooks are similar to those of cucurbite but are 
much smaller in size and with the preapical lobe more strongly 
developed in proportion to the apical lobe (fig. 5). The mouth 
hooks are 0.04 mm. in leneth. The entire cephalopharyngeal 
skeleton is about 0.17 mm. in length. 

SECOND INSTAR LARVA 

The second instar larvye have a much more opaque body 
and have the anterior respiratory organs developed as in the 
third stage. These organs are usually concave to excised in 
the middle of the front margin so that each organ is divided 
into two large lobes which bear the small lobes at their apices. 
The second instars possess the same number of apical lobes on 
the anterior respiratory organs as do the third. The posterior 
respiratory organs have three openings and are distinguished 
from those of the third instars by their more oval shape and by 
the lack of numerous transverse lines across the openings (fig. 
12-14). The posterior spiracular plates are weakly sclerotized 
compared to those of the later instar. 

The head skeleton is well developed in the second instar 
and differs markedly from that of the preceding stage. The 
mouth hooks, as well as the head seclerites, are heavily sclero- 

tized and dark brown to black in color. Each mouth hook is 
often pale at the extreme apex of the apical lobe, otherwise 
it is brown to black. The hypostomal sclerite is distinctly 
developed and the anterior portion of the pharyngeal sclerite 
is moderately elongated (fig. 9) but not slender and drawn 
out as in the first instar. The mouth hooks have the preapical 
lobes well developed but differ in shape from those of the first 
instar. The transverse ridges above the mouth and the pos- 
terior sense organs are well developed. 

D. dorsalis range in size from about 2.5 mm. to 5.75 mim. 
with an average length of approximately 4.50 mm. when full 
grown. The openings of the posterior respiratory organs are 
oval in shape and only about one and one-half times longer 
than wide (fig. 14). There were no cross lines or transverse 
bars discernible in the specimens studied. The anterior respira- 
tory organs have nine to eleven apical lobes which are very 
similar to those of the third instar although the anterior mar- 
gin of each organ is often concave in the middle. The mouth 
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hooks measure 0.14 to 0.16 mm. in length. They are slightly 
more slender and more curved beyond the preapical lobe than 
in cucurbite (fig. 9). 

D. cucurbite second instar larve range in leneth from about 
3.9 mm. to 7.0 mm. and average approximately 5.5 mm. before 
molting. The openings of the posterior spiracles are broad 
and short but decidedly more elongate, and less oval than in 
the other species. There are also distinct cross bars or lines 
over the openings (fig. 18). The anterior respiratory organs 
are similar to those of the third instar, except that they are 
often coneave in the middle of the anterior margin. The 
anterior respiratory organs are characterized by having eight- 
een to twenty lobes on the anterior margin. The mouth hooks 

average 0.16 mm. to 0.18 mm. in leneth, are shehtly thicker 
at the apices, and are shaped differently from those in the 
other species (fig. 11). 

C. capitata second instar larvee vary in size from about 2.25 
mm. to 5.0 mm. and average approximately 4.25 mm. when 
full grown. The openings of the posterior spiracles are similar 
to those of dorsalis (fig. 12). The openings are about 0.03 mm. 
long by about 0.02 mm. wide. The anterior respiratory organs 
are approximately 0.06 mm. wide; their front margins are 
moderately concave. The mouth hooks measure 0.10 mm. to 
0.11 mm. in length and are dark brown to black except for the 
extreme apex of the apical lobe, which is pale. The mouth 
hooks differ somewhat in shape from those of dorsalis or 
cucurbite (fig. 10). 

THIRD INSTAR LARV® 

The third instars are differentiated from the second by lack- 
ing the preapical lobes on the mouth hooks, by the shortened 
anterior portion of the pharyngeal sclerite, by the more elon- 
gate and slender openings of the posterior respiratory organs, 
and by the straight front margins of the anterior organs. The 
third instars can generally be recognized by their larger size. 
Some small specimens, however, do overlap with the late 
second instars. 

D. dorsalis third instar larve are easily distinguished from 
those of cucurbite but are very similar and often difficult to 
separate from larve of C. capitata. It is most unusual that 
the larve of two such unrelated groups of flies should be so 
similar in appearance and structural characteristics. 

The third instars range from about 7.0 to 11.0 mm. in length 
and average approximately 10.0 mm. when mature. The mouth 
hooks and cephalopharyngeal sclerites are strongly sclerotized 
aud blackish in color. The mouth hooks measure 0.27 mm. to 
0.29 mm. in length. The preapical lobes of the mouth hooks 
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are lacking, although a tiny rudiment of this lobe is sometimes 
seen in this instar. 

The larve are best distinguished from those of cucurbite 
by the lack of the transverse dark line between the inter- 
mediate areas (refer to discussion of cucurbite), by the shorter, 
broader openings of the posterior spiracles, by the smaller 
number of lobes on the anterior respiratory organs, and by 
other characters as pointed out in the discussion under cucur- 
bite. The most reliable characters found for separating dor- 
salis from capitata are the comparative lengths of the mouth 
hooks, the shape and development of the anal lobes, and the 
degree of development of the anal elevation. The anal eleva- 
tion is more conspicuously developed in dorsalis and extends 
well below the ventral margins of the lateral areas, giving the 
posterior end of the larva a more oval or oblong shape than in 
capitata. The anal lobes are yery prominent, as seen in direct 
end view (fig. 16). The lobes are large and rather rounded in 
shape. They usually protrude well beyond the apex of the 
elevation and are nearly equal to it in length. The lateral 
margins of the elevations are slightly concave but not deeply 
excised at the base of each anal lobe (fig. 19). The anal lobes 
are approximately semicircular in shape, as seen in ventral 
view. The lobes have no conspicuous transverse grooves and 
the tiny wrinkles or furrows on their surface extend more 
vertically that horizontally (fig.28). The lateral margins of 
the anal lobes are more rounded and usually are not acutely 
pointed as in the other species. 

The posterior respiratory organs are similar in dorsalis and 
capitata. Both species are distinguished from cucurbite by 
having the spiracular openings shorter and broader compared 
to their lengths. In dorsalis the openings average about 0.08 

PLATE 1419, Eees, First AND SECOND INSTAR LARVAE 

Fig. 1, Dacus dorsalis eggs showing extremes of size (the egg on the 
right is average) ; fig. 2, D. cucurbite eggs; fig. 3, C. capitata eggs; fig. 
4, D. dorsalis, first instar mouth hooks; fig. 5, C. capitata, first instar 
mouth hooks; fig. 6, D. cucurbite, first instar mouth hooks; fig. 7, D. 
dorsalis, posterior spiracular plate of first instar; fig. 8, D. dorsalis, 
anterior end of first instar showing cephalopharyngeal skeleton; fig. 9, 
D. dorsalis, second instar cephalopharyngeal skeleton; fig. 10, C. capitata, 
second instar mouth hooks; fig. 11, D. cucurbite, second instar cephalo- 
pharyngeal skeleton; fig. 12, C. capitata, second instar posterior spiracu- 
lar plate; fig. 13, D. cucurbite, second instar posterior spiracular plate; 
fig. 14, D. dorsalis, second instar posterior spiracular plate. 

10The drawings of the eggs were made by Dr. G. B. Mainland. The 
ones of the posterior portions of the larve of D. dorsalis and cucurbite 
were made by Dr. L. D. Tuthill and the drawings of the wings were 
made by Tokuwo Kono. The writer is very appreciative of this assistance. 
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mm. in leneth by 0.027 mm. in width and are approximately 
three times longer than wide. There is no evidence of the 

secondary slit extending over the openings in either dorsalis 

or capitata. 
The head of dorsalis appears to be somewhat more elongate 

than that of capitata and not so much of the head segment is 
covered by the first body segment (fig. 22). The mouth ridges 
seem to be more elongate and slender in dorsalis but for the 
most part the head characters are not too reliable in separating 

these two species. The cephalopharyngeal skeletons of dorsalis 

and capitata are similar in characteristics. The greater length 
(as given above) of each hook of dorsalis (compared to that 
of capitata) is, however, an excellent specific character. The 
mouth hooks are rather strongly curved in both species but 

those of dorsalis are slightly more slender (fig. 31). The 
ventral cornua has no tubercle on its dorsal surface. The 
dorsal accessory piece is separated from the dorsal cornua by 
a deeply V-shaped cleft but this is not as narrow or sharply 
pointed as in capitata. The hypostomal sclerite is also broader 
and not as slender on the basal one-third as in capitata. The 
entire head skeleton is distinetly larger in dorsalis. (figs. 30 

amid ale 
The anterior respiratory organs are very similar in dorsalis 

and capitata and possess nine to ten lobes on their anterior 
margins. This character distinguishes them from cucurbita, 
which has eighteen to twenty anterior lobes. The anterior 
organs measure about 0.16-0.2 mm. in width at their apices. 
The lobes of dorsalis are more oval in shape (fig. 25), while 
those of capitata are oblong (fig. 24). 

Dacus cucurbita third instar larvae range from about 7.5 
mm. to 11.75 mm. and the mature larve average approximately 

PLATE 15. THIRD INSTAR LARVA. 

Fig. 15, C. capitata, posterior end, drawn to slightly larger scale than 
figs. 16 and 17 (d.a., dorsal area; l.a., lateral area; s.a., stigmatic area; 

p. papillules; i.a., intermediate area; m.a., median area; y.a., ventral 
area; a.e., anal elevation; a.l., anal lobe); fig. 16, D. dorsalis, posterior 
end; fig. 17, D. cucurbite, posterior end; fig. 18, C. capitata, posterior 
end, lateral view; fig. 19, 2). dorsalis, posterior end, lateral view; fig. 20 
D. cucurbite, posterior end, lateral view; fig. 21, C. capitata, anterior 

end, lateral view (a.r.s., anterior respiratory Sue Ue: a.s.0., anterior 

sense organs; p.s.0., posterior sense organs) ; fig. , D. dorsalis, anterior 

end; fig. 23, D. cucurbile, anterior end (drawn io. slightly larger seale 

and & slightly different view than figs. 21 and 22); fig. 24, C. capitata, 
anterior respiratory structure; fig. 25, D. dorsalis, anterior respiratory 
structure; fig. 26, D. cucurbite, anterior respiratory structure; fig. 27, 

C. capitata, anal lobes, end view; fig. 28, D. dorsalis, anal lobes, end 
view; fig. 29, D. cucurbite, anal lobes (drawn to same scale as 27 and 28 

but specimen not as fully developed). 
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11.0mm. D. cucurbite is distinguished from the other species 
by a variety of structural characters. The most useful field 
character is the presence of a conspicuous dark brown to black 
sclerotized line extending transversely between the intermedi- 
ate areas (fig. 17). This is apparently a reliable character in 
mature larve and can easily be seen with a hand lens. The 
transverse line is not present in first and second instar larve 
or in the early third instar. The dark line is about as long as 
the stigmatic plates are high. 

The length of each opening of the posterior respiratory or- 
gans in relation to its width is very characteristic in this 
species (fig. 38). The openings are long and slender, compared 
to those of dorsalis and capitata. The openings measure 0.11 
mm. in length by 0.02 mm. in width; they are approximately 
five times longer than wide. It is interesting to note that the 
thin transparent membrane covering the opening and the nar- 
row secondary slit, as mentioned by Varley?', is plainly visible 
under high magnification (fig. 38). The secondary sht has 
not been observed on the other two species except for slight 
indications of it near the ends of the stigmatic openings. It 
may be that the slit is incomplete in capitata and dorsalis and 
does not actually cross over the entire surface. 

The anterior respiratory organs are useful in distinguishing 
cucurbite in the second and third instars. These organs are 
much broader and have a more attenuated base and more 
numerous apical lobes than in the other two species. The 
anterior respiratory organs average about 0.3 mm. in width 
in this instar and have eighteen to twenty small rounded lobes 
on their anterior margins. The lobes are much smaller and 
less distinct than those of the other two species. The anterior 
organs are nearly twice as broad as those of C. capitata and 
one-third broader than those of dorsalis. 

111937, Proc. Roy. Ent. Soc. Lond. Ser. A, 12:116, Fig. 4. 

PLATE 16. THIRD INSTAR LARVZ AND ADULT CHARACTERS. 

Fig. 30, C. capitata, cephalopharyngeal skeleton; fig. 31, D. dorsalis, 
cephalopharyngeal skeleton (d.c., dorsal cornua; d.a.p., dorsal accessory 
piece; p.s., pharyngeal sclerite; v. ¢., ventral cornua; p., pharynx; h.s., 
hypostomal sclerite; d.s., dental sclerite; m.h., mouth hooks); fig. 32, 
D. cucurbitea, cephalopharyngeal skeleton; fig. 33, C. capitata, posterior 

stigmal plate; fig. 34, D. dorsalis, posterior stigmal plate; fig. 35, D. 
cucurbite, posterior stigmal plate; fig. 37, C. capitata, openings of pos- 
terior spiracle; fig. 37, D. dorsalis, openings of posterior spiracle; fig. 
38, D. cucurbite, openings of posterior spiracle; fig. 39, D. dorsalis, 
palpus of adult; fig. 40, D. cucurbite, palpus of adult; fig. 41, C. capi- 
tata, palpus of adult; fig. 42, C. capitata, head of male, lateral view;’ 
fig. 43, C. capitata, female ovipositor (not fully extended); fig. 44, D. 
dorsalis, female ovipositor; fig. 45, D. cucurbite, female ovipositor. 
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PLATE 17. MALE GENITALIA. 

Fig. 46, C. capitata, end (dorsal) view; fig. 47, D. dorsalis, end (dor- 
sal view; fig. 48, D. cucurbite, end (dorsal) view; fig. 49, C. capitata, 
lateral; fig. 50, D. dorsalis, lateral; fig. 51, D. cucurbite, lateral. 
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The head is slightly broader in cucurbite and not so attenu- 
ated as in the other two species. The mouth hooks are broader 
and not as strongly curved or as pointed (fig. 32). The hypos- 
tomal sclerite is broader and not as attenuated at its base. 
The dorsal accessory piece of the pharyngeal sclerite is sepa- 
rated from the dorsal cornua by a deeply U-shaped cleft (fig. 
32), not a narrow V-shaped cleft. The entire cephalopharyn- 
geal skeleton of cucurbit@ is about one-sixth larger than that 
of dorsalis and one-third larger than capitata. The transverse 
ridges behind the mouth hooks are more numerous and closer 
together than in the other species; there are eighteen to twenty 
ridges on each side of the head (fig. 23). The second and third 
body segments have six or more rows of spinules extending 
all the way around the body. 

The anal elevation is rather prominent but extends seareely, 
or not at all, beyond the lower margins of the lateral areas, 
as seen in end view (fig. 20). The anal lobes are small and 
usually inconspicuous, often completely hidden within the 
anal elevation, and visible only from a ventral view. The 
lobes are more similar to those of C. capitata than to dorsalis. 
The lobes are pointed at the sides and possess numerous trans- 
verse furrows (fig.29). 

Ceratitis capitata (Wiedemann). Much of the discussion 
under dorsalis will also pertain to this species. It is easily 
distinguished from cucurbite but closely resembles dorsalis. 
The differences in the lengths of the mouth hooks and the 
development of the anal lobes are apparently the most con- 
stant characters which can be used in separating these species. 

The third instar larve range from about 6.5 mm. to 10.0 
mm.; the mature larve average about 9.0 mm. The mouth 
hooks are 0.21 mm. in length, they are strongly sclerotized, 
black in color, and lack the preapical lobe. 

C. capitata is best distinguished from dorsalis by the shorter 
mouth hooks and cephalopharyngeal skeleton ; by the less con- 
spicuously developed anal elevation; and by the rather small, 
usually poorly developed anal lobes. In most specimens the 
lobes project barely beyond the lower margin of the elevation 
and the anal elevation itself does not project below the ventral 
margins of the lateral areas (fig. 18). From a direct end view 
the body is more nearly round in outline (fig. 15) ; it is about 
as wide as long and not as oblong as in dorsalis. The anal 
lobes are rather cordate in outline and are inconspicuous com- 

pared to those of dorsalis. The lobes have numerous trans- 
verse furrows or wrinkles extending from their inner margins 
(fig. 27) and usually have a slight transverse depression 
through the central portion. The lateral margins are acutely 
produced and the apical margins of the anal elevations are 
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PLATE 18. FEMALE OVIPOSITOR AND MALE WINGS. 

Fig. 52, C. capitata, apex of female ovipositor; fig. 53, D. dorsalis, 
apex of female ovipositor; fig. 54, D. cucurbite, apex of female oviposi- 
tor; fig. 55, C. capitata, wing of male; fig. 56, D. dorsalis, wing of male; 
fig. 57, D. cucurbite, wing of male. 
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rather deeply excised at the base of each lobe (fig. 18). 
A conspicuous transverse furrow is present just above the 

anal elevation in capitata (fig. 15). This groove curves upward 
at the sides toward the intermediate areas. On each side of the 
posterior stigmatic plates is a shght depression extending 
longitudinally ; this appears to be more distinct than in dor- 
salis. A fairly distinct transverse furrow is usually present 
in the area between the stigmatic plates and the dorsal papil- 
lules. 

The head is broader compared to its length and is appar- 
ently more retractile than in most dorsalis. The first body 
-seement usually extends over the basal series of mouth ridges. 
The ridges are somewhat shorter and thicker than in dorsalis. 
The anterior respiratory organs are narrower than in dorsalis 
and are scarcely over half as wide as those of cucurbite. The 
organs measure about 0.16 mm. in width and the lobes are 
more oblong in outline than in dorsalis (fig. 24). The mouth 
hooks are smaller but not quite as slender as in dorsalis. The 
ventral cornua has a tubercle developed on its top margin 
toward its base. The hypostomal sclerite is smaller, more 
slender than in dorsalis, and the dorsal accessory piece 1s sepa- 
rated from the dorsal cornua by a narrow cleft. This is more 
sharply pointed at the base of the cleft than in dorsalis (fig. 
BO). 

The openings of the posterior respiratory structures are 

about 0.024 mm. in width by about 0.07 in leneth (figs. 33, 
36). 

PUPAL CHARACTERS 

The puparia of all three species are similar in shape and 
general characteristics. They vary considerably in color from 
pale tan to dark brownish-yellow. The color of the puparia 
does not appear to be of specific importance and varies greatly 
in various series of specimens. The age of the puparia and 
in many cases the host in which the larvee fed have effects 
upon the coloration. The puparia of cucurbit@ usually have a 
more distinctly ringed appearance due to narrow bands of 
yellow extending around each segment. This is not constant, 
however, and the other species often exhibit this characteristic 
but usually to a lesser degree. 

Since the characters of the anterior and posterior respira- 
tory organs carry over directly from the larve, the more nu- 
merous lobes and the comparative measurements of the ante- 
rior and posterior respiratory organs are the same as in the 
third instar larve. The size of the anal area is useful, as in 
the larve, although in the puparia this area is never lobate. 

D. cucurbite can be usually recognized by the dark trans- 
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verse line across the middle of the posterior end (as in the 
mature larve). This line is sometimes absent in pale puparia 
but can usually be depended upon to distinguish this species. 
D. cucurbite can also be separated by the wider anterior 
respiratory organs and the more elongate openings of the pos- 
terior spiracles, as has been discussed under the third instar 

larve. The puparia range from 4.8 mm. to 6.0 mm. and aver- 
age approximately 5.5 mm. in length. 

D. dorsalis and capitata pupe are difficult to separate. The 
majority of specimens can, however, be distinguished by com- 
paring the widths of the anal areas, the widths of the anterior 
respiratory organs, the lengths of the mouth hooks, and sizes 
of the head skeleton when the internal sclerites can be observed 
through the skin of the puparia. The anal area of D. dorsalis 
measures approximately 0.29 mm. in width. C. capitata aver- 
ages 0.23 mm. across this area and D. cucurbit@ 0.18 mm. The 
other characteristics mentioned above are the same as for the 
third instar larve. 

D. dorsalis puparia range from 3.8 mm. to 5.2 mm. in leneth 
and average about 4.9 mm. C. capitata range from 3.5 mm, 
to 4.9 mm. and average about 4.5 mm. in leneth. 

KEY TO SPECIES DISCUSSED 

ADULTS 

1. Mesonotum with polished black areas and patterns of dense gray, 

no yellow vitte present. Scutellum black except for a narrow 

basal portion. Wings broad, with numerous yellow and black 

maculations as in fig. 55. Face entirely yellow, second pair of 

frontal bristles modified into a spatulate structure in the males 

Gio 42) etek cdo ret cal es Boar Tera Ceratitis capitata (Wied.) 

No AoLened Seine areas on mesonotum; yellow vitte present; 

scutellum all yellow; face with black spots; wings more slender 

and differently marked than in Ceratitis (figs. 56-57) _...... 2 

2. Mesonotum with three yellow, longitudinal vitte behind the su- 

ture. Wings with a large, brown apical spot and a broad trans- 

verse band extending over the m cross-vein (fig. 57) 

; Rae ) _Dacus cucurbite Coq. 

Macanva tum mithant® a caneaiaid velo vitta. Costal band of wing 

not expanded at apex and cross-vein m not clouded (fig. 56) __ 

Dacus dorsalis Hendel 

Eaas 

1. Smaller eggs, about 0.93 mm. in length by 0.17 mm. in width 

Giess)s Pint se) sane _Ceratitis capitata (Wied.) 

Larger eggs, Pane eittals re 17 mm. or more in length by about 
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2. The area bearing the micropyle constricted, mamilate in appear- 

ance (fig. 2). Eggs averaging approximately 1.30 mm. in 

length by 0.25 mm. in width __....._ Dacus cucurbite Coq. 

Area bearing the micropyle gently tapered, not distinctly mam- 

milated (fig. 1). Eggs averaging approximately 1.17 mm. in 

length by @.21 mm. in width. — Dacus dorsalis Hendel 

LARV#—THIRD INSTAR 

1. A conspicuous dark brown to black line usually present on the 

posterior end, extending transversely between the intermediate 

areas (fig. 17). Anterior respiratory structures with eighteen 

to twenty lobes (fig. 26). The openings of the posterior respi- 

ratory organs are elongate and slender, five times longer than 

wide (fig. 38), and measure approximately 0.11 mm. by 0.02 

LUN a oe ee PE Sey Re ee ee) CCH SmCUCUTONIE IOOGE 

No such transverse line present. Anterior respiratory structures 

with ten to eleven lobes (figs. 24-25) and the openings of the 

posterior organs shorter and broader compared to their length. 

The openings are approximately three times longer than wide 

and measure ee 0.08 mm. in length by 0.02 mm. in width 

(figs. 36-8 ’ 

2. Anal lobes eee ees developed, projecting ali below the 

ventral margins of the lateral areas (fig. 16). Anal lobes with 

no conspicuous transverse grooves or depressions; lateral mar- 

gins more rounded, not acutely pointed (fig. 28). The mouth 

hooks measure 0.27-0.29 mm. in length (fig. 31) 

EN OT ME SA MRA IER SAO See a _Docus dorsalis Heda 

Anal fobes inconspicuous, usually oe edn but slightly beyond 

the anal elevation (fig. 15). The lobes are rather cordate in 

outlne, somewhat pointed on outer margins, and with numerous 

transverse furrows and usually a slight transverse depression 

through the central portion (fig. 27). The mouthhooks measure 

Naik renioais sua Weravesrlay (Gries, XO) ge Ceratitis capitata (Wied.) 

Pura” 

1. A dark colored transverse fine, usually present, across the middle 

of the posterior end (as in mature larve); Anterior and pos- 

terior respiratory organs as in first part of couplet 1 under 

EWA E) i etl EE STS SN ak tes eae iol ee eee Dacus cucurbite Coq. 

No such transverse line present, fitting second portion of couplet 

le unGen Weryremeeee ene 

Anal area measuring Saronic 0. 1.29 mm. in width. The 

mouthhooks measure 0.27-0.29 mm. in length — 

9 12 a. 

neal Pr) See Ris AUP. Rete ERS OA ad brine ea een Dacus Morsalis: ‘Hendel 

Anal area measuring approximately 0.23 mm. across. The mouth- 

205 

bo 

hooks are about 0.21 mm. in length C. capitata (Wied.) ° 

12These characters are not always satisfactory for separating 

puparia. 
the 



206 PROC. ENT. SOC. WASH., VOL. 51, NO. 5, OCTOBER, 1949 

THE STRANGE HABITS OF ANOPLIUS DEPRESSIPES BANKS: 

A MYSTERY SOLVED 

(HYMENOPTERA, POMPILIDAE) 

By Howarp E. Evans, Cornell University, Ithaca, New York 

Many years ago Professor James G. Needham of Cornell 
University observed a pompilid wasp which had the remark- 
able habit of flying over the surface of water dragging its 
spider prey, utilizing the surface film to help it carry its heavy 
burden. This was recounted by Needham and Lloyd in ‘‘ Life 
of Inland Waters’’ (1916, p. 330). The tale has been retold 
by a number of subsequent authors, for example Phil and 
Nellie Rau (in ‘‘Wasp Studies Afield’’, 1918, p. 77) and Ed- 
win Way Teale (in his ‘‘ Boys Book of Insects’’, 1940, p. 126), 
who cite it as a wondrous manifestation of the instincts of 
solitary wasps, as indeed it is. Needham and Lloyd’s account 
of its behavior may be worth quoting in part at this point: 

‘“There is a black wasp .. . occasionally seen on Fall Creek 
at the Cornell Biological Field Station, that combines flying 
with water transportation. ... The freight is the body of a 
huge black spider several times as large as the body of the 
wasp. It is captured by the wasp in a waterside hunting ex- 
pedition, paralyzed by a sting adroitly placed, and is to be 
used for provisioning her nest. It could scarcely be dragged 
across the ground, clothed as that is with the dense vegetation 
of the waterside; but the placid stream is an open highway. 
Out onto the surface the wasp drags the huge limp black ear- 
cass of the spider and, mounting into the air with her engines 
going and her wings steadily buzzing, she sails away across 
the water, trailing the spider and leaving a wake that is a 
miniature of that of a passing steamer. She sails a direct and 
unerring course to the vicinity of her burrow in the bank and 
brings her cargo ashore at some nearby landing. She hauls it 
upon the bank and then runs to her hole to see that all is 
ready. Then she drags the spider up the bank and into her 
burrow, having saved much time and energy by making use 
of the open waterway.’’ 

Dr. Needham captured this wasp upon its emergence from 
the burrow. It was determined for him as Priocnemis flavi- 
cornis, a name which is apparently an error for Priocnemis 
fulvicorms Cresson (now placed in the genus Priocnemoides). 
However, this wasp is distinctly an Austral species, and has 
never been taken to my knowledge within several hundred 
miles of Ithaca. Nor is there any wasp in the Ithaca area 
having yellow antenne, as we would expect a wasp named 
flavicornis to have Furthermore, Needham and Lloyd describe 
it as merely a ‘‘black wasp’’, when yellow antenne in this 
family are sufficiently uncommon to be worthy of note. The 
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identity of this stream-wise pompilid has therefore remained 
a complete mystery. It seems best to consider flavicornis a 
gross misdetermination—by no means an uncommon thing in 
this family. Dr. Needham has recently informed me (in litt.) 
that while he remembers the incident very clearly, he does not 
recall what. became of the specimen, or who determined it for 

him. Recently I have uncovered evidence which leads me to 
believe that Dr. Needham’s wasp was undoubtedly Anoplius 
depressipes Banks, a medium-sized all-black spider wasp oc- 

curring throughout the Alleghanian fauna of northeastern 
and north central United States. 

First, I discovered some time ago in the U. S. National 

Museum a specimen of Anoplius depressipes pinned with a 
spider, which was determined for me by Dr. B. J. Kaston as 
a 2 Dolomedes triton sexpunctatus Hentz (Pisauride). This 
specimen bears the following information on the labels: 
‘*Cranmoor, Wisconsin, 13 July 1909; C. W. Hooker coll. 
Taken while towing a spider up a ecanal.’’ Secondly, I have 
discovered another depressipes in material loaned to me by the 
Carnegie Museum of Pittsburgh, pinned with the spider Dolo- 
medes scriptus Hentz, @ [det. B. J. Kaston]. This specimen 
bears the following data: ‘‘Shppery Rock Creek, Elwood 
City, Pa., 18 July 1939; J. Bauer coll. Wasp was dragging 
spider over water to shore. Spider in contact with water.’’ 

The similarity of these briefer observations to Dr. Need- 
ham’s is very striking. Incidentally, depressipes is not only 
known to occur in Ithaca, but was described from there. In 
fact, it is conceivable (though not by any means certain) 
that the type specimen, dated 12 July 1912 [Cornell Univ.], 
is the very wasp that Dr. Needham watched and later eap- 
tured! This is the only specimen of depressipes in the Cornell 
collection from Ithaea. 

There is another account in the literature of the habits of 
a semi-aquatic Pompilid which seems to have escaped atten- 
tion and has, perhaps, seemed of little significance. But in 
the present context it is suddenly illuminating. The article 
is by A. N. Caudell, called ‘‘A Diving Wasp’’ (1922, Proc. 
Ent. Soe. Wash., 24:125-126). Caudell describes the activities 
of a wasp observed at Great Falls, Md., on 4 July 1921. 
‘“‘Among other insects taken’’, say Caudell, ‘‘was a female 
Psammocharid wasp which Mr. Rohwer identified later as 
Anoplius allinoiensis Robt. I first observed this wasp on a 
flat stone barely rising above the surface of a stagnant pool of 
water, about 3 inches in depth, lying near the river.’’ Caudell 
describes the habit of the wasp of lying on its side and kicking 
its legs and rubbing them against the abdomen, a performance 
seemingly without purpose. ‘‘I watched it fully a minute, 
wondering what ailed it,’’ he goes on, ‘‘when it suddenly 
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righted itself and ran rapidly and nervously about, showing 
it was not in the least injured.... Soon it... ran to the edge 
of the stone where a large leaf was floating flat on the surface 
of the water. To my surprise it deliberately crawled beneath 
this floating leaf and out of sight. I failed to see Just when or 
where it emerged but soon it was again on the stone and going 
through its queer actions. Then, after taking a short but very 
active flight for a few feet, it did the most interesting thing of 
all. It alighted near the edge of the same stone and crawled 
deliberately down the edge into the water ... and ran across 
the bottom, moving freely but not nearly so fast as when on 
top of the rock in open air. It crossed the narrow channel to 
another stone, a distance of about one-half foot, when it came 
to the surface by climbing up the edge of that stone. After 
again going through its kicking performance | perhaps to free 
itself of water?| it flew across the pool with the legs and 
apparently the tips of the wings touching the surface of the 
water. It then ran for some distance on the surface of. the 
pool somewhat after the manner of a water-strider, but the 
wings, I think, vibrating rapidly all the time... .”’ 

Recently [| was fortunate enough to find Caudell’s specimen 
in the National Museum. It proved to be, as I had suspected, 
not an idlinoensis, but a depressipes. Thus the pieces of the 
puzzle fit together one by one, and we emerge with a picture, 
still not quite complete it is true, of the surprising habits of a 
rather ordinary-looking black spider wasp. 
What of the habits of its prey, Dolomedes? These large 

spiders are intimately associated with water, occurring fre- 
quently along the edges of ponds and slow streams, and often 
running over the surface film of the water in search of prey. 
According to Comstock and Gertsch (1948, The Spider Book, 

p. 631), D. triton ‘‘ dives freely when frightened, hiding under 
floating leaves.’’. Hence the forays of depressipes beneath the 
water. The remarkable thing to me is that this wasp, differing 
so little structurally from other members of its genus that it 
is usually confused with other better-known species, is yet so 
specialized and well-adapted in its behavior patterns! One 
would surely call it a remarkably clever wasp if he were not 
aware that its behavior was completely instinctive, a wholly 
mechanical response to an inborn set of psychic blue-prints. 
Or do I hear a note of protest? 

[ confess that I myself have never seen or collected Anoplius 
depressipes. It is not a common wasp in collections. Yet four 
observers have noted it, and all have been sufficiently 1m- 
pressed to leave a note for posterity. It is something well 
worth watching for in the field for those who are beguiled by 
the witchery of wasps and the livelihoods of lesser beings. 
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THE STRUCTURE AND BIOLOGY OF THE RED SPIDER 

PREDATOR, “HYPOASPIS” MACROPILIS (BANKS)! 

(ACARINA, LALAPTIDZE ) 

By Lesnir M. SmirH and Francis M. SumMMeErs, University of 

California, Davis 

Populations of red spider predators almost always include 
one or more species of mites belonging to the group Mesostig- 
mata. Although some of the beneficial species of the group 
are a familiar sight to field entomologists, comparatively little 
is known about the biology and taxonomy of the American 
species. Certain of them inhabit living foliage and prey upon 
red spiders, other destructive mites and small imsects during 
summer whereas others, commonly found only amone fallen 
leaves or in mulch, may be found to perform equally valuable 
services to agriculture by taking a toll of noxious pests in their 
winter hiding places. 

Our experience indicates that several species of the meso- 
stigmatic mites are apt to appear among red spiders infesting 
a given host, either concomitantly or in succession, and that 

some of the species are of greater importance than others in 
respect to biological control of red spiders. 

The species described in this paper was observed to have 
played an important part in controlling a heavy infestation of 
the two-spotted mite, Tetranychus bimaculatus Harvey, in a 
large acreage of strawberries in Santa Cruz County, Cali- 
fornia. 

Although originally deseribed from water hyacinth, at 
Eustis, Florida, by Banks, ‘‘ Hypoaspis’’ macropilis? was first 
listed as an important enemy of red spiders by McGregor 
(1917). His records show that the beneficial effect of this 

species against red spiders on sweet peas was twice noted by 
J. D. Mitchell at Victoria, Texas, and on badly infested china- 
berry leaves in Orlando, Florida, by W. W. Yothers. Dr. 
Carl Huffaker, Division of Biological Control, University of 
California, recently submitted specimens of this mite which 
he found to be working on an infestation of 7. bimaculatus on 
beans at Berkeley durine January, 1949. Specimens in the 

U.S. National Museum collection have also been collected on 
miscellaneous plants in Cuba, Puerto Rico and Hawaii. 

1¢* Hypoaspis’’ macropilis (Banks) is not a true Hypoaspis but be- 

longs to a genus close to Amblyseius, subfamily Phytoseiine. Until this 

group is revised the present generic placement of this species, although 

unsatisfactory, is being retained. 

2The courtesy of Dr, E. W. Baker, U. S. Department of Agriculture, 

in identifying this mite is acknowledged with gratitude. 



PLATE 19 PROC. ENT. SOC. WASH., VOL. 51, NO. 5, OCTOBER, 1949 

PLATE 19. ‘*‘HYPOASPIS’’ MACROPILIS 

A, Ventral aspect of male (X 100). B, Dorsum of female showing the 
dorsal plate and arrangement of sete. C, Stigma, peritreme and associ- 
ated plates illustrated from a laterally compressed female (X 190). 
The peritremal and dorsal plates are confluent anteriorly; only a part of 
the latter is illustrated. D, Ventral aspect of a mature female (X 100). 

[210] 
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Insofar as the original description omits mention of certain 
features necessary for differentiating ‘‘H.’’ macropilis from 
related species described subsequently, a re-description is 
given. 

“Hypoaspis” macropilis (Banks) 

1905. Lelaps macropilis Banks. Proc. Ent. Soc. Wash., 7:139. 

1915. Hypoaspis macropilis (Banks). Banks, U. S. Dept. Agr. Rept. 

108, p. 86, fig. 169. 

ADULT CHARACTERS 

Female.— Body outline almost oval, slightly broader in posterior third. 

Dorsum irregularly roughened, depressed or flattened in young adults, 

vaulted or semi-globate in older or gravid forms; incompletely covered 

by a single chitinous plate. Fourteen pairs of unequally long sete 

situated on dorsal plate; 3 additional pairs on periphery of body, inde- 

pendent of chitinous armature—2 pairs of scapular sete, 1 pair terminal 

(caudal) sete. Five pairs of dorsal sete conspicuously elongate and 

faintly plumose (Pl. 19, B). Sternal plate approximately as long as 

wide, fitted between coxe II; with 3 pairs of moderately long sete and 

2 pairs of pores. One pair of small metasternal plates behind sternal, 

each with one seta; an integumentary pore occurs on or near each 

metasternal. Genital plate irregularly hexagonal, longer than its great- 

est width in posterior third. A faintly visible semicircular flap of in- 

tegument, the epigynium, projects anteriorly from front margin of 

genital plate to cover area between metasternalia; delicate strands of 

chitin spread fan-wise into epigynium from apical area of genital plate. 

Striated integument deeply folded in a transverse groove immediately 

behind genital plate. Two pairs of small parapodal plates in lateral 

wall above and behind coxe ITV. Small anal plate roughly shield-shaped, 

bluntly pointed behind anus; its lateral margins straight, excavate or 

often deeply incised; it bears a terminal pad of shagreen-like denticles 

on its hinder tip and 1 pair of sete in addition to 2 paranals and post- 

anal. All plates weakly sclerotized and variously traversed by fine 

cleavage lines, giving a mosaic-like pattern. One pair of coxal glands 

(‘‘annulated tubes’’) in female only; sacculus spherical, thin-walled 

except for sclerotic area around junction with duct; the latter relatively 

short, its basal third distended or spindle-shaped, without annulations 

(Pl. 20, I); distal end terminates on or near articular folds of integu- 

ment between coxe III and IV. Epistome (tectum) delicately mem- 

braneous, its free margin even, slightly convex. External maxillary 

cornicles sharply pointed and narrow basally. <A shallow groove along 

mid-ventral line of gnathosoma arises between bases of external maxillary 

cornicles and terminates near junction of gnathosoma and body proper; 

8 transverse folds, each fringed with exceedingly small, anteriorly pointed 

spikelets, bridge the groove at almost regular intervals along its length. 

Moveable digit of chelicera with 3 small, simple, cusp-like teeth dis- 

tributed along dental margin, and a sharply curved incisor or tip. Dental 
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PLATE 20. ‘*‘HYPOASPIS’’ MACROPILIS 

E, Tip of chelicera in female (X 600). F, Male chelicere seen trom 
below (X 240). The left one in the drawing is somewhat rotated from 
the normal position. G, Dorsal view of protonymph (X 110), including 
an enlarged sketch of its peritreme bulging the lateral body wall. 
H, Dorsal view of larva (X 110). The trochanter and femur of leg IT 
are separately illustrated at greater magnification to illustrate the rows 

of minute spikelets described in the text. I, Schematic representation 
of one of the two coxal glands of female showing the termination of 
its duct between coxe ITI and LY. 

[212] 
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margin of fixed digit convex, with 9-10 saw-like teeth (Pl. 20, E). 

Peritremata terminate behind coxe I. Posterior lobes of peritremal 

plates sickle-shaped, hooked and pointed at mesial ends. All legs longer 

than body; legs I and IV subequal and longer than legs II and ITT; all 

tarsi with short pedicels, adhesive folds and paired claws. Patella and 

tarsus (proximal tarsomere) of leg IV each with 1 long, plumose bristle. 

Color variable according to age. Recently moulted adults light brown 

with a milky area covering posterior quarter; robust or gravid individuals 

deep reddish brown or mahogany, with milky area restricted to anal 

region. 

Male.—Smaller than female and shghtly truncate posteriorly; other- 

wise body and appendages similarly proportioned. Dorsal vestiture as in 

female. Ventral plates (Pl. 19, A) comprising an elongate sternal- 

metasternal-genital plate accommodated between the coxe, and an ex- 

tensive anal plate having winghke lobes projecting behind coxe LV. 

Anterior plate flanged on margins adjacent to coxe IV; 5 pairs of sete 

and 3 pairs of pores along its lateral margins. Anal plate with 3 pairs 

of sete (occasionally 3% or 4 pairs) in addition to 2 paranals:and 1 

postanal. Chelicera with slender, terminally forked spermatophore car- 

rier adjoining lower digit (Pl. 20, F). Color as in female. 

Measurements—Major dimensions are listed below in millimeters. Each 

is an average based on 5 or more mature specimens mounted in Berlese 

fluid. 

Body Legs (over all) 

Length Width I 1UL WG LV 

GAN LEW re ie i A 0.26 0.20 0.36 0.28 0.31 0.40 

Memale1 so 0.384 0.24 0.48 0.39 0.41 0.57 

Remarks.—According to the nomenclature applied to sev- 
eral genera in the Phytoseline by Garman (1948), the sete 
of the dorsum and sidewalls may be grouped into paired dor- 
sal, median, lateral and scapular rows. The sete of H. ma- 
cropilis are similarly distributed. The number comprising 
each row is: 6 dorsal, 1 median, 7 lateral and 2 scapular. There 
is also a terminal (or caudal) pair of sete. Of the individual 

pairs, d5, 13, 14, 15, and l7 are conspicuous because of their 

great length; m1 and d6 are unusually short. 
This mite may be transitional between forms having one and 

forms having two metasternal plates in the female as already 
described for Typhlodromus reticulatus by Oudemans (1930). 
The third pair of sternal sete arise from small, rounded areas 
projecting from the postero-lateral angles of the female sternal 
plate. In occasional specimens, one or the other of the two 
areas appears to be separated from the sternal plate proper 
by a cleavage line. 

The number of spikelets fringing the 8 transverse folds in 
the ventral groove of the gnathosome were determined in one 
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favorably mounted specimen. There were 4, 3, 4. 5, 3, 5, 4 

and 3 spikelets in rows of 1 to 8 respectively as numbered from 
anterior to posterior. 

IMMATURE STAGES 

Egg.—Elongate spheriod, ca. 0.23 x 0.19 mm. Shell membrane entire, 

without surface peculiarities. Translucent; colorless, milky or amber. 

Larva.—Hexapod.  Peritreme and chitinous body plates not discern- 

able in Berlese preparations. Ten pairs of unequally dorsal sete (Pl. 20, 

H) are believed to comprise dorsals 1-5 inclusive, laterals 1-4 inclusive 

and median 1. Three pairs (d5, 13, 14) are conspicuously long and deli- 

cately plumose. Ventral sete 13 in number: 3 pairs between cox, 2 

pairs in pre-anal region, 2 paranals and 1 post-anal. <A row of closely- 

set, minute, tooth-like spikelets, about 12 in number, curves obliquely 

across the postero-dorsal surface of each trochanter I. A_ similarly 

situated row of spikelets occurs on each trochanter IT (Pl. 20, H). Femur 

of leg II also armed with minute spikelets arranged in 2 rows: one 

postero-dorsal row of 4 or 5 spikelets near proximal end; a second row 

of 4 outwardly projecting spikelets occurs on the dorsal surface between 

the 2 regular sete near distal end. Only one stubby or frayed seta 

present on mesial surface of fourth segment (patella) of palpus. Absent 

are the ventral sete or maxillary coxe and 1 of the 3 pairs of sete on 

the bases of the maxillary cornicles. 

Remarks.—The minute spikelets on the podomeres of legs I 
and II are limited to the larval stage. Whether or not they 
occur in the larve of other species is not known at present. 
The pair of long, terminal sete of the larval phase appear to 
be incorporated in the definitive lateral row, as 14, when new 
sete develop behind during the first moult. The sete desig- 
nated as median 1 are in line with the row of laterals at this 
stage. They are displaced towards the mid-line in the deuto- 
nymph. 

Protonymph.—Similar to larva in respect to size but with posterior 

body outline less broadly rounded and having 4 pairs of legs instead of 

3. Short rudimentary peritremata appear beneath integument above 

fourth pair of legs. Full complement of dorsal sete, 17 pairs, are present 

at this stage (Pl. 20, G), but those added during ecdysis remain com- 

paratively small and clustered at the posterior end. An additional pair 

of sete appears on ventral body surface, in the pre-anal region. The 

protonymph thus has 3 pairs between the coxe of the legs, 3 pairs in the 

pre-anal region and 2 sete adjacent to the anus. One pair of sete below 

on maxillary coxe and 3 pairs on hypostome are present in this instar. 

Fourth segment of palpus with one stubby seta on mesial surface, as in 

the larva. Transverse folds fringed with minute spikelets occur at in- 

tervals along ventral groove of gnathosoma. Patella and tarsus of leg 

IV each with 1 conspicuously long seta. 

Peutonymph.—Size and color intergrading between photonymph and 
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adult. Chetotaxy as in adult. Peritremata extend forward to approxi- 

mate middle of coxe II. Two stubby sete on mesial surface of fourth 

segment of palpus. 

Remarks.—It is known that mites in this stage feed more 
extensively and show a greater rate of gain in size than during 
previous instars. Reliable anatomical criteria for distinguish- 
ing late deutonymphs from young adults could not be estab- 
lished in the procedures employed, consequently the number 
of moults in the development of male and female lines is not 
known to deviate from the pattern established for lelaptid 
mites in general. Mature males copulate with females resem- 
bling deutonymphs. The newly mated females are smaller 
than the old or gravid females, they are light brown in color 
and have an extensive milky area behind. The dorsum is 
weakly vaulted. In mature females the skeletal parts become 
more heavily chitinized, the body distends, and the color deep- 
ens to a deep brown or mahogany color. Individuals of this 
appearance comprised less than 5 percent of the field popula- 
tion examined in mid-June. 

Lire History 

This predatory mite was collected in large numbers from 
a field of strawberries at Watsonville, California, on June 11, 

1948. The extent of leaf damage, webbing, egg shells, ete., 
indicated that a heavy population of the two-spotted mite, 
Tetranychus bimaculatus Harvey had been present earlier. 
Many plants were severely dwarfed as a result. The predatory 
mites were present on every damaged leaflet examined, but 
only occasional colonies of the red spiders remained. The pre- 
datory mites were concentrated among the remaining red 
spider colonies, so that 20 to 30 of the predaceous forms were 
often found on each leaflet infested. 

Infested strawberry leaves were collected in elass jars and 
stored at 42°F until needed. Life history studies were con- 
ducted by isolating one or more predatory mites in homeo- 
pathic vials stoppered with corks (MacGill, 1939). Tetrany- 
chid mites, either 7. bimaculatus of T. pacificus, were intro- 
duced into the vials on pieces of leaf, to serve as food. The 
vials were held at room temperature. The latter usually rose 
to about 85°F in the afternoon. Moisture from the pieces of 
leaf frequently condensed as droplets on the inner walls of 
the vials. The amount was often sufficient to entrap the 
tetranychids yet the predaceous forms were not inconven- 
ienced by it. This hydrophilic tendency is interesting since 
the species was first described from water hyacinth. 

The predatory mites, both males and females, were seen 

feeding on all stages of red spiders, although the eges and 
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motionless moulting stages seem to be preferred. A red spider 
ego is consumed in about 45 seconds and only the wet, crum- 
pled shell is discarded. The larger stages of red spiders are 
not completely consumed. Starved individuals may feed on 
one another or on their own eges. While feeding, the mites 
hold the anterior pair of legs high in the air, almost perpen- 
dicular to the body axis. 

The predators were fed 7. bimaculatus or T. pacificus on 
pieces of leaves of pansy, potato, columbine and morning 
elory. All of these were acceptable to the predators. However, 
they could not survive in vials contaimine pacific mites on 
erape leaf. Apparently the grape foliage or the pacific mites 
thereon are toxic to this predator, 

These mites are agile and rapid runners, yet they often 
spend 24 hours or more alternately resting and slowly moving 
about within an area not larger than a few millimeters in 
diameter. If disturbed, they leave the area and run rapidly 
over the leaf and vial for several minutes before comine to 

rest in another location. 
Lelaptid mites in general are known to have two nymphal 

stages. This is apparently the case in ‘‘H.’’ macropilis. The 
succession of post-larval stages is difficult to follow in this 
species because the moulting process is quickly accomplished 
and the exuvie are so delicate that they are most difficult to 
find on a leaf unless the moulting process is actually observed. 
No anatomical features, visible in life with a binocular micro- 
scope, could be found for distinguishing between late proto- 
nymphs and deutonyvmphs or between deutonvmphs and young 
adults. Criteria of size and color were relied upon but were 
not definitive. Consequently, the best reference point for 
timing the life cycle was the deposition of the first egg by a 
female of known age. Usine this eriterion, the time elapsed 
between the end of the larval stage and the deposition of the 
first egg was found to vary from 3.0 to 4.9 days. As based 
on data compiled from 55 complete or partly completed in- 
dividual case histories, the approximate duration of the sey- 
eral stages at room temperature was established as follows: 
ege—40) hours, larva—s hours, combined nymphal stages—72 

hours, total—) days. 
In copulation the male hanes upside down on the venter 

of the female and is carried about in this position. The male 
remains in this position for 35 to 45 minutes. One pair was 
seen to assume the copulatory position a second time, 6 hours 
after the first pairing. In every case where pairing was ob- 
served, the female laid 2 to 3 eges within the first 24 hours 
after the separation. Aside from copulation, no differences 
were observed in the habits of males and females. 
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The eges are usually attached by one end to the leaf surface, 
but they are sometimes laid in the web produced by the tetra- 
nychid mites. They are colorless or hyaline when first laid 
and pale to reddish amber prior to hatching. The eggs of the 
predator can be distinguished from those of the red spiders 
by their different shape and larger size. 

The duration of the eve stage was not precisely determined 
because the vials were ordinarily examined but once a day, 
None of the eves were observed to hatch earher than 24 hours 
or later than 48 hours. A few eves observed at closer inter- 

vals are known to have hatched within 35 to 45 hours. 
The ereatest number of eges laid in one day by a female 

was +. This occurred in several instances. Three eges per 

day was fairly common but most of the mites laid only 2 eges 
per day. One female produced a total of 9 eggs in 3 con- 

secutive days. 
The small, white larve are quiescent. They remain on the 

same spot where hatched or they may slowly move a few steps 
away from the shell. They are capable of running and may 
do so if disturbed. They have never been observed to feed and 
they do not appear to seek food. The length of this stage was 
found to be brief, always less than 24 hours. One larva 
moulted 6 hours after hatchine, 

Several females, isolated as nymphs, lived as adults for 6 
to 25 days without ovipositing. The sex of these was verified 
post-mortem. In other cases isolated females laid no eges 
until caged with males, whereupon oviposition started almost 
immediately. Adult life, as measured from copulation or 
first oviposition to death, varied from 18 to 34 days, with a 
mean of 29 days. Apparently the male is as long-lived as the 
female since one lived 33 days. 

The manner in which the species overwinters is not known. 
Some light is shed on this point by the fact that adult and 
developmental stages were found on the leaves of beans grow- 
ing out-of-doors at Berkeley on January 9, 1949. Specimens 
collected in June and stored on strawberry leaves at 42°F 
were immobilized at that temperature. After storage for 37 
days about 95 per cent of the mites were dead and only a few 
were able to resume normal activities when removed to room 
temperature. Eeges stored at 42°F for 37 days did not hatch 
when incubated thereafter. 

DISCUSSION 

The information presented in regard to the life history and 
habits of Hypoaspis macropilis represents only a step in the 
accumulation of the facts required to assess its potential value 
in controlling red spiders or perhaps other small organisms on 



218 PROC. ENT. SOC. WASH., VOL. 51, NO. 5, OCTOBER, 1949 

which it preys. Under summer laboratory conditions, prob- 
ably far from ideal, its development is known to be rapid. 
The minimum cycle, egg to egg, requires approximately 5 days. 
The rapid development, coupled with an adult longevity of 
about 4 weeks and an oviposition rate of 2 or more eges per 
day for an undetermined period, indicate that populations of 
this predator may build up more rapidly than those of the 
red spiders. 

Until such time as the relations between this particular 
predator and its prey can be expressed in more quantitative 
terms, the evidence concerning its positive economic value 
remains inferential. 
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A NEW SUBSPECIES OF STENELMIS FROM NEVADA 

(COLEOPTERA, DRYOPID2) 

sy IrA LA Rivers, University of Nevada, Reno 

Stenelmis calida moapa!, new subspecies 

General: A cylindrical beetle with reddish-brown dorsum, a yellow 

venter and greenish tinges on the legs. Dorsal color may be broken 

on elytra by two faint vitte and darkening anteriorly on pronotum. 

Size: length 3.1-3.6 mm., width 1.0-1.2 mm. 

Head: Round, compact, withdrawn beneath anterior margin of pro- 

notum to posterior eye margins; surface minutely but distinetly tubereu- 

late, tubercles distinctly darker than groundcolor; occiput and face 

Ginterocular space) pale (often with a greenish tint), with a distinct 

reddish vertical bar extending to elypeus; elypeus darker, blue-black, 

with a wide, distinct, silvery band across entire anterior edge (labro- 

clypeal band) present in both male and female. Labrum similar in color 

to elypeus, generally darker, the dorsal (upper) border polished, shining 

black, conspicuous whitish pile rendering remainder more bluish-white; 

1The following description is based entirely on material examined in 

alcohol. In dried specimens, the true color pattern is badly obscured 

by pile and a coating of bluish-white powder. 
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varying amounts of this pile may be rubbed, leaving either a bare, 

glistening labrum, or one with a central black band. Mouthparts and 

1l-segmented antenne yellow, antenne slightly shorter than pronotal 

length; eyes whitish. 

Pronotum: Dark brownish-black on edges, dise generally distinetly 

lighter, brownish-yellow or -red. Surface minutely but distinetly tubercu- 

late, tubereles darker than ground color. Two longitudinal, parallel, weak 

median carine present, bordered laterally on posterior half of pronotum 

by two large, low, somewhat indistinct tubercules, best seen in a dorso- 

lateral view from the opposite side. Edges sinuate on all four sides, 

most. markedly anteriorly, where the antero-lateral angles are briefly 

produced into acute angles, the anterior median portion being strongly 

and smoothly bowed forward over the vertex; lateral edges bisinuate, 

the anterior sinuosity weaker and shorter, the posterior one strong (but 

considerably less so than the anterior median sinuosity) and full, pro- 

ducing the greatest width of the pronotum at a point distinctly posterior 

to the transverse median line—tuberculations of lateral edges give the 

effect of very weak serrations; postero-lateral angles weakly acute, much 

less spinous than antero-lateral angles; sinuosity of posterior margin in 

the form of an unstrung longbow. Base hardly wider than apex. 

Elytra: Distinetly multicolored; ground color brownish-black (seen 

distinetly only in rubbed specimens), obscured by bluish-white pilosity 

and interrupted by, generally, three lighter brownish vitte; central vitta 

weakest, occasionally undiscernible; two lateral vitte nearly always 

distinct, extending from just inside umbone posteriorly nearly to apex 

and following the inner margins of two weak carine. Surface punctate, 

the punctures arranged serially in longitudinal rows, and distinct to apex. 

Rounded scutellum nearly always distinetly lighter in color than sur- 

rounding elytra. Elytra sides parallel to slightly divergent posteriorly. 

Humeral angles well-rounded. Wings small, non-functional, reduced in 

length to slightly less than half the elytral length. 

Venter: Darker externally, lighter internally. Lateral color generally 

bluish-black with some traces of whitish pilosity; central color brownish- 

yellow. Pronotal sides and anterior portion of pronotum strongly bluish- 

black; presternum flat, longer than broad, posteriorly free and rounded, 

slightly truncate or faintly emarginate. Broad metasternum nearly 

always with a distinet, black, longitudinal median line, crossed by a 

shorter lateral line near its posterior end, to give the effect of an in- 

verted cross. Occassionally, posterior abdominal segments nearly entirely 

bluish-black. Entire surface widely tubereulate, tubercles darker than 

ground color. Apical emargination of abdomen weak to absent. 

Legs: From the dorsal aspect of the beetles (which seem almost in- 

variably to die in alcohol with legs in approximately the normal walking 

posture), the legs have a ground color of light brown generally obscured 

by bluish-white pilosity or powder; femoral dorsa nearly always lighter 

in color than tibial dorsa, metafemora usually lighter than other femora. 

Tibial apices and tarsi yellowish-brown to yellow. Entire leg surfaces 
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closely microtuberculate, appearing mildly serrate along posterior borders 

by virtue of these tubercles. Tarsal claws each characteristically with 

a blunt tooth near base.on ventral side. Males with diagnostic, weak 

group of spinules on inner mesotibial margin, two-thirds of distance 

from proximal to distal end, portion bearing the spinules slightly tumid 

in contrast to the smooth female mesatibial margin with no sign of 

swelling. As far as examined, males also possess a very weak row of 

spinules on internal metatibial margin with no accompanying tumidity, 

these spinules lacking in the female. 

Genitalia: See text fig. 1. 

Type locality: Clark County, Warm Sprines (Bie Pool and 
its outlet streams), Nevada; December 26-27, 1948; elev. 1700 

ft.s (akivers-& B? H. Banta): 
Distribution: In addition to the type locality, S. calida 

moapa has been taken a short distance northward in Lincoln 
County (Pahranagat Vallev—Ash Springs. 28(xi)48, elev. 

3750 ft., pH 7.2, temp. 96°F and less, LaRivers & B. H. Banta; 
Hiko Spring, 29(x1ii)48, elev. 3800 ft., pH 7.2, temp. 79°F, 
LaRivers & B. H. Banta). The total distribution known at 
present hes along a 65 airline-mile portion of an ancient river- 
course in southeastern Nevada. 

Types: In the author’s collection; paratypes in the collec- 
tions of California Academy of Sciences, U. S. National Mu- 
seum, American Museum of Natural History, British Museum 

(Natural History) and the Paris Museum. 
Stenelmis calida Chandler, while not falling unreservedly 

into the Sinuata-Humerosa Group as defined by Sanderson, 
possesses more characteristics of this unit than of the Crenata 
Group. Mr. Chandler discussed the various aspects of these 
relationships when describing the species (1949). The follow- 
ing tabular summary will provide a basis for comparison 
between the two subspecies : 

Text Ficure 1. Aedeagus of Stenelmis calida moapa, holotype. A, 

median lebe; B, lateral valve or lobe; lh, lateral process of median lobe; 

k, inner sinuosity of lateral valve. 
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S. calida calida S. calida moapa 

Robust and heavy, ‘‘coarse’’. Slender and smoother, ‘‘delicate.’’ 

Tubereulation more pronounced, Tubereulation finer, producing a 

largely responsible for the rough, smoother surface. 

coarse appearance. Dorsum unicolored, various shades 

Dorsum bicolored, blackish elytra of rich brown from blackish to 

contrasting sharply with the yellowish. 

grayish or greenish pronotum  Elytra generally with three vitte 

Gin aleohol). of lighter color, that im the cen- 

Blackish elytra completely lacking ter along elytral union line the 

vitte. faintest. 

Pronotum distinctly more ‘‘hump- Pronotum quite rounded, but com- 

backed’’ in lateral view. paratively more plane. 

My chief interest in delineating such subspecific units as 
S.c. moapa lies in a hope that such data will eventually un- 
ravel some of the fascinating aspects of the geographic dis- 

persal of Great Basin animals. <A study of flightless aquatics 
seems, at the moment, to be capable of vieldine more direct 
information alone these lines since, like fishes, they are quite 
intimately tied into the dynamics of hydrographic evolution 

and can be used to supplement, or even initiate, conclusions 
as to stream and lake origins, movements and durations. In 
the western Great Basin, in particular, a land of arid valley- 
remnants of often gigantic Pleistocene lakes, this type of 

information is particularly important. 
By itself, S. calida calida is difficult to place, and before the 

discovery of S. ¢. moapa, I could form no opinion whatsoever 
as to probable or possible relationships with other members of 
the genus. Now it seems quite possible that it is a derivative 
of the Markelii-Convexula Subgroup of the Sinuata-Humerosa 
Group, which it stronely resembles in genitalia; the vittate 
condition of the new subspecies removes one of the stroneest 
objections to this concept. While the non-vittate S. c. calida 
still cannot be keved satisfactorily, the followine modification 
of Sanderson’s couplet 15 (1938:684) will readily place the 
vittate S.c. moapa: 

15. Lateral processes of wdeagal median lobe as wide as lateral 

ALVES IenG Aileor ap Gx et ee Me aA tk een ae iL Sen Ane AOE 2 LO 

16. Apices of lateral processes of median edeagal lobes smoothly 

curving into body of median lobe at a weak angle distinctly 

below. (.e., toward base of lobe) point at which lateral valve 

apices touch the median lobe when appressed to the latter; 

‘Inner sinuosity of lateral valves not definitely continued to 

AV elnviulll Rey aC Cp eee ee ie ceed yee ace eine ee mewn oleate ea lL PMLCL TRL LEU 
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Apices of lateral processes turning into median lobe rather 

abruptly at nearly 90° angle approximately opposite or slight- 

ly above (i.e., toward lobular apex) point at which lateral 

valve apices touch median lobe when appressed against the 

latter; inner sinuosity of lateral valves definitely continued 

tO ApIcessasyal tecntorcedend ge ewe ee ee _¢c. moapa 

In addition, S. markelii Motschulsky 1854 (described from 

Tennessee) exhibits a modern distribution which could make 

it a quite reasonable connecting link between the Stenelmis 
reservoir in the eastern United States and isolated S. calida 
in the southern Great Basin, some 1100 airline miles away, 
if a southern route of connection across Texas, New Mexico 
and Arizona is postulated. Until the publication of Mr. 
Chandler’s paper, this area had been a biologic desert as far 
as Stenelmis were concerned, but his recording of S. bicarinata 
from Loving, New Mexico indicates that suitable collecting 
will radically alter the status of the genus in this area in 
future. 

The flightless S. ¢. moapa has probably been isolated for a 
considerable period; in line with its present distribution along 
the remnant streamway of Pleistocene White River in south- 
eastern Nevada, it may have been more widely spread along 
that watercourse when White River was a continuous stream. 
Dr, C. T. Brues, in his comprehensive and painstaking’ field- 
work in western thermal waters, penetrated the White River 
system at only one point in its northern part—Sunnyside, near 
the channel of modern White River in extreme northeastern 
Nye County (the northern half of Pleistocene White River is 
now known as White River proper—the southern half is the 
Moapa-Muddy rivers system). His collecting here failed to 
turn up any Stenelmis—or, in fact, dryopids of any kind, so 
perhaps the species does not occur north of Pahranaeat 
Valley. 

The type locality of the new subspecies is an area of re- 
markable endemism. The beetle seems restricted to thermal 
waters, and is common in either swift or standing water. Big 
Pool is an abandoned swimming pool some 90 feet long and 
45 feet wide with strong bottom and side springs producing 
large overflows at both ends of the pool. These overflow streams 
are swift and shallow, with gravel bottoms and considerable 

side vegetation, including bare tree roots, among which NW. c¢. 
moapa is common. Pool temperature is 89°F, the pH 7.3, and 
quite constant, as would be generally expected in predomi- 
nantly limestone country. The pool is quiet, some six feet 
deep, and abounds with two native species of fishes, Crenich- 

thys baileyi and the recently described cyprinid genus and 
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species Moapa coriacea Hubbs & Miller 1948. Temperatures 
in the outlet streams where the majority of S. c. moapa were 
taken were the same as the pool, the collecting spots being only 
a few feet downstream, 

Of the several distinctive aquatic insects showing strong 
endemism taken at this locality, S. c. moapa exhibited the 
greatest habitat diversity. In addition to the pool and stream 
occurrences mentioned, it was found nearby in a small warm- 
water marsh on a low plateau 15-20 feet higher than the pool. 
Water in the marsh began at a temperature of 83°F, (pH 7.3), 
cooling slightly as it meandered through the marsh to the east 
end where it gathered into a small, swift stream descending 
the plateau slope to a small meadow, in the center of which 
it entered the southeast outlet stream of Big Pool some 100 
feet down from the pool—at its point of entry, water from the 
marsh had cooled to 75°F. The marsh and pool-stream sys- 
tems represented distinct habitats as far as the naucorid popu- 
lation of the area was concerned, but S. c. moapa occurred as 
commonly on the submerged grass and overhanging turf banks 
of the marsh as in the lower streams. 

In heu of speculations concerning points of entry of SN. 
calida into the southern Great Basin, it might be more perti- 
nent to indicate briefly something of the drainage systems ‘of 
the respective subspecies. The type locality of S. c. calida 
has been discussed by Mr. Chandler, and myself (in press), 
while I have considered the type locality peculiarities of S. c¢. 
moapa in several short papers dealing with this and other 
insects. The most comprehensive reviews and accurate maps 
are those by Hubbs and Miller (1948) and Miller (1948), and 
in these they treat the Pleistocene and modern hydrography 
of the areas involved quite thoroughly. Warm Springs, the 
tvpe locality of S. ¢. moapa, is a part of the Rio Colorado 
drainage, being directly connected to that voluminous system 
by the Moapa and Muddy Rivers—on the other hand, the Ash 
Meadows locality, type for S. c. calida, links with the Amar- 
gosa drainage which ends in Death Valley without outlet to 
the sea. Both subspecies are thermal beetles, and present in- 
formation indicates them to be isolated even within their 
respective areas. For example, S. c. calida has been found 
only in the hmestone pothole, Devil’s Hole, vet there are many 
other thermal springs nearby in Ash Meadows which would 
seem to be suitable environments. S.c. moapa, while enjoying 
considerable more habitat diversity at Warm Springs (being 
found in vegetated, marshy areas as well as in stony situa- 
tions), has not been found in the cooler waters of the Moapa 
river, of which Warm Springs are the headwaters. This latter 
fact can be regarded as of little significance, at the present 
time, since not enough collecting has been done in these cooler 
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waters to be certain of just what does occur here. 
Since these beetles seem pronounced thermophiles, one is 

led to suspect that low temperatures may have been the chief 
limiting factor in the northward spread of their parent stock. 
Thus the only winter temperatures in southern Nevada which 
were not lethal to immigrants were those of thermal waters, 
to which they were automatically restricted if they were to 
maintain ‘themselves. If such a theory be postulated for these 
beetles, then the parent stock must have been fully winged to 
allow of initial access. If it is attempted to correlate the 
spread of the species with the much greater water supphes 
existent durine Pleistocene times when nearly all Nevada 
basins possessed permanent lakes and streams where one now 
finds only plavas and springs, then the problem of explaining 
why the species is now absent from cooler waters becomes 
paramount. If the animal could once spread through cool 
waters, why is it not now capable of doing so? This is not 
put forth as an argument, but merely a query. It could have 
lost the adaptability to cooler waters through no other reasons 
than genetic changes occurring spontaneously over lone peri- 
ods of time. It might well be that times of extreme drought 
dried up the streams originating in thermal springs, leaving 
only the spring waters themselves, which would force the 
species to take up residence in the sprines in order to exist and 
begin the lone change of events which would ultimately 
thermophilize them, 

REFERENCES 

Chandler, Harry P., 1949. A new species of Stenelmis from Nevada 

(Coleoptera, Elmide). Pan-Pae. Ent. 25(3) :133-136. 

Hubbs, Carl L. and Miller, Robert R., 1948. Correlation between Fish 

Distribution and Hydrographie History in the Desert Basins of 

Western United States JN. The Great Basin, with Emphasis on 

Glacial and Postglacial Times. Bull. Uniy. Utah, Biol. Ser., 10(6): 

17-166. 

—————1948. Two new relict genera of eyprinid fishes from Nevada. 

Occas. Papers Mus. Zool. Univ. Mich. No. 507:1-30. 

La Rivers, Ira. The meeting point of Ambrysus and Pelocoris in Nevada 

(Hemiptera: Naucoride). Pan-Pae. Ent. (in press). 

A new species of Microeyllapus from Nevada (Coleoptera: 

Dryopide). Ent. News (in press). 

—————. A new naucorid genus and species from Nevada (Hemip- 

tera). Ann. Ent. Soe. Amer. (in press). 

Miller, Robert R., 1948. The cyprinodont fishes of the Death Valley 

System of eastern California and southwestern Nevada. Mise. Publ. 

Mus. Zool. Univ. Mich. No. 68:1-155. 

Sanderson, Milton W., 1938. A monographie revision of the .North 

American species of Stenelmis (Dryopide: Coleoptera). Bull. Univ. 

FRaSaseo | ClO Ooi. lene 



PROC. ENT. SOC. WASH., VOL. 51, NO. 5, OCTOBER, 1949 bo bo >) | 

TOXORHYNCHITES MOSQUITOES OF THE UNITED STATES 

(DIPTERA, CULICIDAR) 

By Dae W. JeNKINS,! Medical Division, Army Chemical Center, 

Maryland 

The largest mosquitoes in the world are members of the 
small tropical genus Toxorhynchites Theobald. This generic 
name replaces Megarhinus Robineau-Desvoidy which is pre- 
occupied, Stone (1948). In the United States, two species of 
these brilliantly colored day-flying mosquitoes have been de- 
scribed. The adults do not feed on the blood of animals, but 
sip nectar and juices from plants. The large larvae, which 
are found in the water in tree holes, artificial receptacles and 
in the bases of bromeliads, are cannibalistic and predacious 
on other mosquito larvae. The taxonomy of the genus is 
quite difficult and it is in need of revision in the American 
hemisphere. A number of species have been described on the 
basis of the amount of white coloration on the tarsal segments 
of the legs of the adults. This character has been found to 
be somewhat variable by the present writer while examining 
series of reared and recently collected members of this genus 

in the United States and Panama. 

In the United States, the following two species have been 
described on the basis of color markings on the legs of the 
adult males. Megarhinus rutilus Coquillett was described in 
1896 from a male and several females from Georgiana, Florida 
and from a wrongly associated female specimen from North 
Carolina. This form has been considered to be rare, and al- 
most nothing was published on its biology, larvae, and pupae 
until it was studied in some detail by Jenkins and Carpenter 
(1946), and in Florida by Basham et al, (1947). Megarhinus 
septentrionalis Dyar and Knab was first described in 1906 
from 13 male and 11 female specimens from Virginia, West 
Virginia, District of Columbia, Maryland, North Carolina, 
Mississippi, and Louisiana. The species had been previously 
identified as M. rutilus and M. portoricensis. A form de- 
seribed as Megarhinus herricki Theobald 1906 was synony- 
mized by Theobald in 1910. This mosquito is not uncommon 
and has aroused some interest due to its unusual appearance 
and habits. The biology, habitats, and breeding habits were 
studied by Jenkins and Carpenter (1946) and were found to 
be very similar to those of 7. r. rutilus. 

1The author wishes to express appreciation to Dr. Alan Stone, Dr. 
Roy W. Rings, and Lt. Col. Stanley J. Carpenter for examining and 
loaning specimens of this genus. 
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The type specimens of both of these described species in 
the U. S. National Museum have been studied by the writer 
and compared with the original and other published descrip- 
tions. Forty-five larvae and three pupae of Toxorhynchites 
rutilus rutilus (Coquillett) were collected in Florida by the 
author and were reared to adults. About fifty additional 
adults of this form have been examined. Sixty two adults 
of Toxorhynchites rutilus septentrionalis (Dyar and Knab) 
were reared from larvae collected in Texas, Louisiana, and 

Georgia, and a large series of other adults have been 
examined. 

The two species described from the United States are very 
closely related and appear to be geographic subspecies as 
stated by Jenkins and Carpenter (1946). The larvae, pupae, 
and adult females of the two described species cannot defi- 
nitely be distinguished even from reared correlated series of 
specimens. The adult males have been found to differ sienifi- 
cantly only in lee markings. T. r. rutilus has the fore tarsi 
with the second and basal two-thirds of the third segments, 
and the hind tarsi with the fifth segment silvery white, while 
T. r. septentrionalis has all of these segments completely dark 
purple. No significant differences were observed in the male 
terminalia of the two subspecies. The adult males and females 
of T. r. rutilus often have bluish median and lateral thoracic 
stripes while in 7. r. septentrionalis these thoracic stripes are 
often somewhat yellowish. These characters are variable and 
cannot be used with certainty since series from of a single 
locality often show as much variation as that exhibited by 
both of the subspecies. 

The distributions of the two geographic subspecies and the 
zone of overlap of the ranges and intergradation are shown 
in text figure 1. Typical 7. r. rutilus is found throughout 
peninsular Florida, southern and coastal Georgia and_ to 
Myrtle Beach, South Carolina. Typical T. r. septentrionalis 
is found from New Jersey to Kansas south to Texas and 
northern Florida, The distribution records were compiled 
from all available published and many unpublished records 
including the author’s collection. 

In the zone of overlap of ranges of the two subspecies, all 
types of intergradations occur. In the northern part of the 
zone in Georgia and South Carolina, the male intergrades 
have segments 2 and 3 of the fore tarsi with white areas or 
with isolated white scales surrounded by purple. Two typical 
intergrades from Myrtle Beach, South Carolina, Carpenter 
and Jenkins (1945), have the following markings on the fore 
tarsi: Specimen 1.-2nd segment with basal three-fourths sil- 
very white; 3rd segment with three white scales. Specimen 
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2.- 2nd segment, (left) with six white scales, (right) with 4 
white scales; 3rd segment, (left) with 3 white scales, (right) 
entirely purple. In the southern part of the zone of overlap 
in Florida, the fore tarsi of the intergrade males are usually 
typical T. r. rutilus with the second and basal two-thirds of 
the third segment silvery white, but interspersed with several 
dark purple scales. These intergrades were observed from 
Jacksonville, Tallahassee, and Bushnell, Florida. 

The amount of white on the fifth sezment of the hind tarsi 
of the males is variable. There is a decided tendency for 
this segment to be mostly white in Florida 7. r. rutilus speci- 
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Text Figure 1. Distribution of the subspecies of Toxorhynchites 

rutilus in the United States. 
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mens, and mostly dark purple in the main part of the range 
of T. r. septentrionalis. This is quite variable and a specimen 
of this subspecies from Falls Church, Virginia has this seg- 
ment almost entirely white. The type of intergradation de- 
scribed for the fore tarsi is often observed on the fifth hind 
tarsal segment. An unusual amount of white was observed 
on the fore tarsi of males from Duval Co., Leon Co., and 
Orange Co., Florida that had the 2nd, 3rd and about half 

of the 4th segments silvery white. A few specimens exhibited 
white scales on the apical tip of the tibiae. 

It has not been determined whether the difference in colora- 
tion of the lees is due to genetic or climatic causes. Specimens 
of T. r. rutilus reared in Florida in a cold room in the winter 
were indistinguishable from specimens reared under very 
hot summer conditions. Specimens of 7. r. septentrionalis 
reared in New Orleans in a hot laboratory in the summer were 
no different than specimens of this species reared in a cold 
room in the winter, nor any different from specimens from 

further north. These preliminary observations would indicate 
that temperature does not appear to have much affect in 
modifying the appearance of white coloration. In this regard 
it is of interest to note that larvae of Culex restuans Theob. 
collected at New Orleans in November and reared by the au- 
thor in very cold water produced a new color marking. These 
reared adults had a very striking heht colored, dorsal, me- 
dian, longitudinal stripe down the abdomen, causing the dark 
transverse bands to appear as small squares on each side of 
the median stripe. (Unpublished data). When the larvae 
were reared in warmer water, the stripe became indistinct. 
This ight median abdominal stripe was also noticed in winter 
collected specimens of Culex quinquefasciatus Say and Culex 
erraticus (D & K) in the southern states. When studying the 
variation of Aedes triseriatus (Say) in the United States, 
Jenkins and Carpenter (1946) found that pale specimens with 
very little black on the mesonotum occurred in the cooler and 
drier part of the range in Montana and Colorado, while in the 
southeastern United States there was a much wider black 
median area on the mesonotum. Culex apicalis Adams was 
found by Michener (1945) to have a darker summer form 

oeeurring north to Maryland similar to the form found 
throughout the year in Florida, and a winter form typical of 
the north which occurred further south in cold weather, It 
is of interest to compare the subspeciation of Toxorhynchites 
with the findings of Rings and Hill (1948) on Aedes canaden- 
sis (Theobald) and subspecies mathesoni Middlekauff. In an 
excellent study of the relationship of these subspecies, it was 
found that mathesoni which occurs in Florida has darker legs 
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than the more northern canadensis which has prominent whit- 
ish basal and apical tarsal bands on the legs. A zone of over- 
lap of range of the two subspecies and a series of intergrades 
were described. However, on the mesonotum the pale scales 
increased in number in the warmer part of the range. 

All of the above mentioned color differences in mosquitoes 
(except leg markings in Toxorhynchites and mesonotal mark- 
ings in A. c. mathesoni) follow Glogler’s rule that melanistic 
individuals increase in the warm and humid parts of the 
range of a species. 

CONCLUSIONS 

The tropical genus Toxorhynchites is represented in the 
United States by two closely related forms which are con- 
sidered to be subspecies for the following reasons. 

1. The distributions of the two forms overlap in part of 
their ranges. 

2. A complete series of intergrades between the two forms 
occurs throughout the zone of overlap in ranges. 

3. The only known character separating the two forms is 
a color difference of the males which is subject to variation. 

4. No significant differences have been found to separate 
the two forms in the male genitalia, larvae, pupae, or females. 

5. The life histories, habitats, and breeding habits of the 
two forms have been found to be similar. 

The correct names to apply to these two subspecies appear 
to be: Toxorhynchites rutilus rutilus (Coquillett) and Toxo- 
rhynchites rutilus septentrionalis (Dyar and Knab). 
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THE THYSANOPTERA OF UTAH 

By Sranuny F,. Baitey, University of California, Davis and Groren F. 

KNowWLtTon, Utah Agricultural Experiment Station, Logan 

Over a period of years many thrips have been collected in 
Utah and the writers have attempted here to assemble the 
data.. Various students and associates of the Utah Agricul- 
tural Experiment Station have contributed collections* over 
a period of about seventeen years. Much is yet to be learned 
concerning the Thysanoptera of North America and this con- 
tribution extends the distribution of many genera and species 
and indicates that many forms are yet to be collected and de- 
scribed from this area. 

As could be expected many of the species of the Pacific coast 
proper are missing, as the flora is perhaps less diversified. 
Both desert and mountain species are represented in Utah as 
well as the common, widely distributed species and those that 

attack crops. Knowlton (1931, 1932) reported three species 
as crop pests. In 1940, Bailey listed seven economic species 
from this state. These records add four more; the pear thrips, 
Taeniothrips inconsequens (Uzel), banded greenhouse thrips, 
Hercinothrips femoralis (Reuter), the cereal thrips, Limo- 
thrips cerealium Hal., and the composite thrips, Microcephalo- 
thrips abdominals (D. lL. Cwfd.). The common, eastern 
Frankliniella tritici (Fitch) is the only economic species listed 
which does not also occur on the west coast. 

At the time Watson (1923) compiled his catalog of North 

American Thysanoptera, no thrips were specifically listed from 
Utah. In 1927, however, Hood (1927b) described Megalothrips 
picticormis from Salt Lake City and California (one of the 
specimens having been collected in 1879 in Utah). Knowlton 
and Thomas (1933) listed twenty-two species from the state. 
The list now totals forty-seven known species with several new 
ones yet to be described. 

It is interesting to note that one fossil species of thrips, 
Paleothrips fossilis Scudder is known from Utah (Seudder, 
1875). 

Further collecting on desert plants (especially cacti) in the 
spring, in sod, under bark, in shelf fungi, moss, dead leaves 
and grass, as well as beating coniferous trees and dead brush 

*The following individuals have collected Utah thrips: D. R. Maddock, 

W. L. Thomas, M. J. Janes, F. C. Harmston, S. L. Wood, W. E. Peay, 

H. E. Dorst, T. O. Thatcher, D. M. Hammond, Shih-Chun Ma, C. F. 

Smith, M. F. Bowen, R. S. Roberts, W. D. Fronk, W. P. Nye, W. L. 

Thatcher, P. EH. Telford, T. Tibbetts, R. M. Bohart, H. F. Thornley, 

H. 8. Beaudoin, R. 8S. Bailey, Boris Popov, M. W. Nielson, B. B. Houck, 

and the authors. 
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will certainly yield many other known tubuliferous forms. 
General sweeping in mountain meadows and at the edge of 
streams, open clearings in the woods (not recently burned 
over), and at the margin of cultivated areas will add con- 
siderably to representatives of the Terebrantia. 

The list of the hosts of the common species is too long to 
give (totaling more than one hundred plants) and to save 
space the individual collector of each species has been omitted.* 
The genera are listed alphabetically in each suborder. The 
number following each species in parentheses is the number of 
times it has been taken and gives an idea of the relative abun- 
dance of the species in general collections. Those species 
starred are new records for the state. The determinations 
were made by the late J. R. Watson and by the senior author. 

TEREBRANTIA 

*Aeolothrips bicolor Hinds. (2). Host: Goldenrod. Localities: Green 

River, Sept. 3, 1947. Desert (Emery County), Aug. 10, 1947. 

*Aeolothrips crucifer Hood. (1). Host: Artemisia vulgaris typicus. Lo- 

eality: Salt Lake, June 17, 1947. 

Aeolothrips fasciatus (1). (115). (Knowlton and Thomas, 1933). 

*Aeolothrips kuwanaii Moulton. (13). Hosts: Sarcobatus vermiculatus, 

Acer negundo, Chrysothamnus nauseosus, C. greeni, C. parryi, sweep- 

ing. Localities: Wellington, June 9, 1946. Poverty Flat, June 10, 

1946. Clear Creek Canyon, June 25, 1947. Panguitch, June 25, 

1947. Joseph, August 28, 1946. Glenwood, July 13, 1946. Long 

Valley, June 16, 1948. Beaver, June 27, 1945. Rock Candy Mt. 

*Aeolothrips yosemite Moulton. (1). Host: Acer negundo. Loeality: 

Clear Creek Canyon, June 25, 1947. 

“Anaphothrips tongipennis D. L. Cwfd. (10). Hosts: wheat, rye, oats, 

sweeping. Localities: Mt. Meadow, July 16, 1947. Ogden, June 10, 

1947. Lakepoint, May 18, 1946. Morgan, July 1, 1947. Porterville, 

July 5, 1947. Castillo, June 8, 1948. Soldier Summit, June 8, 1948. 

Moab, August 11, 1947. 

Anaphothrips obsecurus. (6). (Knowlton and Thomas, 1933). 

*Aptinothrips rufus (Gmelin). (2). Hosts: Rye, Acer grandidentatum 

leaf mold. Localities: Lakepoint, May 18, 1946. Logan, April 2, 

1948. 

*Chirothrips falsus Pr. (1). Host: Sweeping meadow. Loeality: Cedar, 

June 8, 1948. 

Chirothrips manicatus (Hal.). (18). (Knowlton and Thomas, 1933). 

Chirothrips productus Hood. (1). (Hood. 1927a.) . 

*Dactuliothrips spinosus Moulton. (1). Host: Larrea. Locality: White- 

water, Mareh 10, 1940. 

Frankliniella abnormis Moulton. (Moulton, 1948). 

Frankliniella fusca (Hinds). (2). (Knowlton and Thomas, 1933). 

Frankliniella helianthi (Moulton). (2). (Knowlton and Thomas, 1933). 
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Frankliniella minuta (Moulton). (68). (Knowlton and Thomas, 1933). 

Frankliniella moultoni Hood. (223). (Knowlton and Thomas, 1933). 

Frankliniella obscura Moulton. (1). (Moulton, 1948). 

Frankliniella occidentalis (Perg.). (77). (Knowlton and Thomas, 1933). 

Frankliniella tritici (Fiteh). (42). (Knowlton, 1931). 

Frankliniella yuece Moulton. (1). (Moulton, 1948). 

*Hercinothrips femoralis (Reuter). (1). Host: Begonia (in greenhouse). 

Locality: Logan, February 22, 1946. 

Hercothrips fasciatus (Perg.). (6). (Knowlton, 1931). 

Hercothrips phaseoli (Hood). (1). (Knowlton and Thomas, 1933). 

*Heterothrips azalee Hood. (2). (Tentative determination). Host: 

Spheraliea monroana. Locality: Enterprise, July 16, 1947. Marys- 

vale, June 24, 1947. (Watson, 1923, p. 29 considered this species 

synonymous with @sculi Watson). We have not seen the types. 

*Limothrips cerealium Hal. (2). Host: Unknown. Locality: Rochester, 

September 2, 1947. 

*Microcephalothrips abdominalis D. L. Cwfd. (13). Hosts: Rudebeckia, 

elderberry, Chrysothamnus nauseosus, Balsamorhiza, desert flowers. 

Locality: Santaquin Canyon, August 14, 19438. Devil’s Kitchen, Mt. 

Nebo, August 14, 1943. Lehi, September 29, 1943. Sardine Canyon, 

June 12, 1947. Castle Cliff, April 23, 1948. 

*Odontothrips loti (Hal.). (6). Hosts: Artemisia tridentata typicus, Lu- 

pinus. Localities: Enterprise, July 16, 1947. Mt. Meadow, July 16, 

1947. Sulphurdale, May 22, 1940. Miner’s Basin, June 9, 1948. 

*Rhopalandrothrips corni Moulton. (1). Host: Artemisia tridentata typi- 

cus. Locality: Marysvale, June 25, 1947. 

*Sericothrips moultoni Jones. (3). Host: Penstemon, Argemona hispida, 

lupine. Localities: Glendale, July 17, 1947. Enterprise, July 16, 

1947. Miner’s Basin, June 9, 1948. 

*Sericothrips variabilis (Beach). (21). (Knowlton and Thomas, 1933). 

Scirtothrips gracillipes Watson. (1). (Knowlton and Thomas, 1933). 

This is a nomen nudum, never having been described by Watson. 

*Teniothrips inconsequens (Uzel). (2). Hosts: Cherry blossoms, juniper. 

Localities: Farmington Canyon, May 9, 1944. Brigham, April 21, 

1946. 

*Teniothrips orionis Treherne. (2). Hosts: Rudbeckia, sweepings. lLo- 

calities: Mt. Nebo Loop, Aug. 14, 1943. Beaver Creek, June 12, 

1946. 

Teniothrips simplex Morison. (2). (Bailey, 1940). 

Thrips bremneri Moulton. (1). (Knowlton and Thomas, 1933). Probably 

a synonym of 7. tabaci. 

*Thrips madronii Moulton. (1). Host: unknown. Locality: Castillo, June 

8, 1948. 

Thrips pallidicollis Hood. (1). (Hood, 1933). 

Thrips physapus L. (1). Cknowlton and Thomas, 1933). 

Thrips tabaci Lind. (111). (Knowlton, 1931). 

Thrips trehernei Pr. (28). (Knowlton and Thomas, 1933). 
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TUBULIFERA 

*Haplothrips fasciculatus (D. L. Cwfd.). (2). (Tentative determination ). 

Hosts: Alfalfa, meadow sweeping. Localities: Tooele, June 17, 

1947. Cedar, June 8, 1948. 

Haplothrips halophilus Hood. (1). (Hood, 1915). 
Haplothrips niger (Osb.). (19). (leucanthemi. Bailey, 1940. Knowlton 

and Thomas, 1933). 

Hoplandrothrips salicacearum Hood. (1). (Hood, 1941). 

Leptothrips mali (Fitch). (24). (Knowlton and Thomas, 1933). 

Megalothrips picticornis Hood. (2). (Hood, 1927b). 

Neoheegeria verbasci (Obs.). (19). (Knowlton and Thomas, 1933). 

The records of Dactuliothrips, Heterothrips, and Rhopalan- 
drothrips are particularly interesting. Species that are com- 
mon in California and are now known to extend eastward to 
Utah are Aeolothrips kuwanau and crucifer, Anaphothrips 
longipennis, Rhopalandrothrips corni, Sericothrips moultoni, 
and Thrips madroni. 
Many genera such as Orothrips, Erythrothrips, Ankothrips, 

Scolothrips, Leucothrips, and Oxythrips are missing but, se- 
lective collecting will almost certainly show these to be pres- 
ent. The small number of Tubulifera represented is surprising, 
but further collecting should record Cephalothrips errans 
Moulton, Liothrips species, Oedaleothrips, Zygothrips and 
Trichothrips representatives particularly. 
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BOOK REVIEWS 

THE CORIXIDAE OF THE WESTERN HEMISPHERE (HEMIP- 

TERA), by H[erbert] Blarker] Hungerford. University of Kan- 

sas Seience Bulletin, XXXII, November 25, 1948, 827 pp., 112 

pls. (1 ecol.), 19 figs. 

With the death of Uhler (1913) and Heidemann (1916), the need of 

recruits in hemipterology was plainly evident and several aspirants in 

entomology cast their lots in this field. Among them all (and the re- 

viewer being one, knows whereof he speaks), Hungerford is the only 

one who has actually completed the main task to which he set his hand. 

That was the revision of our neglected aquatic hemiptera, especially the 

difficult group now reported upon. Accounts of other families have been 

published from time to time, covering for some of them not only the 

North, but also (as in the present instance) the South, American faunas. 

The Corixidae, at the recruiting time mentioned, were in hopeless con- 

fusion; identifications were difficult to get and when obtained were 

mostly erroneous. Hungerford’s immediate predecessor in corixidology 

did little to improve the situation and after having gathered much ma- 

terial, changed his interests and allowed the collections to deteriorate. 

|The reviewer speaks feelingly, for his own gatherings, especially those 

representing all discoverable ecologic niches in the District of Columbia 

region, went down to dust, never to be replaced as some of the habitats 

have been destroved.|] Alas! that Hungerford could not have taken over 

a little sooner; all interested would have been better off. 

We would have had to wait some thirty years though for final results, 

for the Corixidae are an intricate and difficult group, the taxonomy of 

which had to be built anew. That Hungerford was able to contribute so 

much to that structure is a great tribute to his skill, persistence, and 

devotion. An extended trip was required for the study of European ¢ol- 

lections (especially type specimens) and the author was busily engaged 

also in the University of Kansas Department of Entomology, most of 

the time as its head, and as State Entomologist (or later Entomologist 

for the Southern Division). He has also been a diabetic for more than 

twenty years and had had to pursue a rigid regimen in order to pre- 

serve the steadiness of hand and keenness of eye necessary to the work. 

In the study of various groups of the water bugs, he had the assistance 

of students. One, who both as undergraduate and graduate, was espe- 
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cially associated with the study of the Corixidae, was Reece I. Sailer, 

now of the Division of Insect Identification, U. 8. National Museum. 

Only his duties there kept him from being co-author of the entire paper. 

As it is, his doctorate dissertation on the genus Trichocorixa forms pages 

292-407 (with Pls. XLVII-LXIV) 

The elaborate monograph here reviewed neglects nothing pertaining 

a sizable part of the whole. 

to Corixidae of the Western Hemisphere. Their biology is summarized 

under eight principal headings; the history of their taxonomy, and 

especially of generic concepts for the group, is carefully traced; and the 

family and all its divisions are thoroughly described, keyed, and illus- 

trated. The categories include 28 genera (with 13 subgenera) and 

209 species (plus 12 subspecies). Technique of identification is set 

forth and a glossary of special terms is presented. The drawings show 

the general appearance of species of all genera, about the only way to 

give an idea of their almost indescribable coloration, as well as the 

structural details that have been found essential for identification of 

the insects. Localities, dates, and collectors of the specimens examined 

are listed and maps showing the distribution of all forms are given. It 

would be difficult to suggest any way in which the work could be im- 

proved; it is the product of a veteran taxonomist at the height of his 

powers and is vastly creditable to him. 

W. L. McArer. 

PASSAGE TO WALDEN, by Reginald L. Cook. J2mo., cloth, 238 

pp., Boston, Houghton Mifflin Co., 1949. $3.00. 

This little book would make a splendid companion volume to another 

issued not long ago on the same subject—Dr. Krutch’s biography of 

Henry David Thoreau—also recently reviewed in our Proceedings (51 

(3) :132-133, June 1949). Like its predecessor, this too makes an ex- 

cellent contribution to the literature on the historical background of 

natural history in America. 

In the history of nature writing, it is necessary that a distinction 

should be made between those writers whose contributions to our knowl- 

edge are of a strictly scientific order and those whose contributions may 

be considered as mainly literary. In this latter group obviously belong 

such writers as Isaac Walton, Gilbert White, Henry Thoreau, Richard 

Jefferies, John Muir, John Burroughs, Jean-Henri Fabre and William 

Henry Hudson, and a considerable portion of the subject matter of this 

little book is taken up with comparison of the productions of these with 

other more technical writers, and with consideration of the various 

interesting differences that not only separate but give distinctiveness to 

their respective methods of writing. 

In order properly to conduct such a study it beeame necessary for 

Dr. Cook to examine eritically considerable material selected from 

Thoreau’s now famous Journal—and, as would be expected, this forms 

by far the most interesting and valuable part of his entire discussion. 

This is given under such chapter subdivisions as: ‘‘The Saunterer,’’ 
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‘*Nature’s Eye-Witnesses,’’ ‘Nature and Natural Man,’’ ‘‘An Indian 

Memory,’’ ‘‘Machine Age and Man,’’ ‘‘Nature Mysticism,’’ ‘‘Corre- 

spondence with Nature,’’ ‘‘Anatomy of Nature,’’ ‘‘Sinews of Style,’’ 

and the like. There is perhaps no other contribution to natural history 

anywhere in American letters quite so unusual as is Thoreau’s Journal: 

Comprising in its original form thirty-nine manuscript volumes of vary- 

ing shape and of larger or smaller size—the largest containing 100,000 

words—according as he might be able to purchase them, it was com- 

menced by Thoreau at the age of twenty, the first entry being for 

October 22, 1837, and it was continued, with almost daily additions, for 

some twenty-four of the forty-four years of his life, the last passage 

therein bearing date of November 3, 1861—only a short time before his 

death. It is significant that some forty-four years elapsed after Thoreau’s 

death before his Journal at last was published. It may be found in the 

last fourteen of the twenty volumes of the 1906 Walden edition of his 

Collected Works. Comprising careful and extended record of Thoreau’s 

daily excursions and observations in natural history, and accompanied by 

much moral and philosophical meditation, there is evident everywhere 

the great care with which he wrote, as well as the sympathy and insight 

with which he treated his themes. To cite only two of the many subjects 

treated therein, something of the extent of his observations may be 

gathered from the fact that the Journal contaims 2,512 references to 

insects and 8,433 to birds. 

With a repository of such wealth of information upon which to draw, 

it has been one of the main purposes of Dr. Cook’s volume to bring 

together in review and to delineate more clearly certain definite charac- 

teristics that tend to separate some types of mentality—such as that of 

Thoreau, and the various other natural history writers under considera- 

tion. In addition to the Journal, material also was used from Thoreau’s 

““Week,’’ from ‘‘Walden,’’? ‘‘The Maine Woods,’’ ‘‘Cape Cod,’’ 

‘<Excursions,’’ and others, and this has been compared with writings by 

White, Jefferies, and others, with result that he has given a well-rounded 

discussion of the various phases of his subject and has written an unusu- 

ally interesting and worthwhile book. 

‘“Henry Thoreau would have made a good entomologist if he had not 

been spoiled by Emerson.’’ These words, doubtless spoken in jest, have 

been attributed to Dr. Thaddeus William Harris, who was one of 

Theoreau’s close personal friends, and who is now usually remembered 

as being dean of American economic entomology, and as author of our 

first entomological classic: ‘‘Inseets Injurious to Vegetation.’’ In view 

of some of Dr. Cook’s deductions as given in this little book, perhaps 

the remark may have contained a modicum of truth. 

J. S. WADE, 

Bureau of Entomology and Plant Quarantine 

Actual date of publication of Vol. 51, No. 4 was August 17, 1949. 



CONTENTS 

BAILEY, STANLEY F. and GEORGE F. KNOWLTON. i 

THY SANOPTERA LO iki Od WY. > Qi MEN ORR aU AAU Ae eee Sk 230 

EVANS, HOWARD E.—THE STRANGE HABITS OF ANO- 

PLIUS DEPRESSIPES BANKS: A MYSTERY SOLVED 

(HYMENOPTERA, POMPILIDAE) __. 206 

HARDY, D. ELMO.—STUDIES IN HAWAIIAN FRUIT FLIES . 

(DIPTERA, TEPHRITIDAB)) oo 202. ee 181 

JENKINS, DALE W.—TOXORHYNCHITES MOSQUITOES OF 

THE UNITED STATES (DIPTERA, CULICIDAE) ___.... 225 

LA RIVERS, IRA.—A NEW SPECIES OF STENELMIS FROM 

NEVADA (COLEOPTERA, DRYOPIDAB) _... 218 

SMITH, LESLIE M. and SUMMERS, FRANCIS M.—THE 

STRUCTURE AND BIOLOGY OF THE RED SPIDER PRE- 

DATOR, “HYPOASPIS” MACROPILIS (BANKS) (ACAR- 

ASIANS 5 00s AT Dis Ae EAE ee 209 

BBS © Fea WW se I OUNCE 234 

ANNOUNCEMENT 

Back VOLUMES AND SINGLE NUMBERS 

WolssyLe19. per) volume) 02h Oe MOS NY WH $2.00 

ET MUI Dew nwa wh Ree UCL a Mates Lh 50 

Vols. 20-50, per volume _............ AURA ALAS ary eges Pet a 4.00 
OYE) 2a D4 al] Ye) ON UNAS ENA UE RYAN at ULE SOLA I 50 

NO Lepre Ui Tey) AULANAU ENG Bey ia Nn EIS Tye Raa oes aL -75 

Note: No.’s 1-4 of Vol. 9 and No’s 1-4 of Vol. 19 are 

available only as complete volumes. Per volume —____ 2.00 

ComPLete Sets, Vous. 1-50 (1884-1948, inclusive) $162.00 

MISCELLANOUS ITEMS 

Set of unbound papers on Coleoptera published in the Proceedings, 

1892-1930. Each set with 57 papers or more with at least 300 

pages and approximately 30 plates or text figures. Principal 

authors: Schwarz, Fisher, Barber and Pierce. Nine papers on 

COLCA PtET OMS) ATV Ae Hy: Ou estes Ls aia ae PINE yal UT A _ $3.00 

See inside back cover of Vol. 51, No. 4 for other special sets for sale 

by the Society. 

A 20 per cent discount on material listed above will be made to mem- 

bers and subscribers on orders of $10.00 or more. 

Domestic shipments prepaid, foreign shipments f.o.b. Washington. 

All orders should be placed with the Corresponding Secretary. 



PREPUBLICATION ANNOUNCEMENT 
OF MEMOIR NO. 3 

The Entomological Society of Washington takes pride in 
announcing the appearance of the third number of its Memoirs 
series. The forthcoming volume is entitled ‘‘The Nearctic 
Leafhoppers: A Generic Classification and Check List,’’ and 
will consist of approximately 260 pages of which 44 are plates 
of illustrations. The author is P. W. Oman of the Division of 
Insect Identification, Bureau of Entomology and Plant Quar- 
antine, and there is a preface by E. O. Essig and D.D. Jensen 
of the University of California. This work is the first attempt 
at a comprehensive treatment of the Nearctic leafhopper fauna 
and reflects the results of the author’s twenty years’ experi- 
ence with this taxonomically difficult group. 

Although primarily taxonomic in its scope, this volume also 
contains in its introductory section summary discussions of 
the taxonomic history of the Cicadellidae, problems of classifi- 
eation, distribution, and the bionomics of the group with par- 
ticular emphasis on the relationship between leafhoppers and 
plant viruses. Keys to the subfamilies, tribes, genera and sub- 
genera of the Nearctic forms are presented for assistance in 
the placement of species in the taxonomic arrangement pre- 
sented. Species are listed alphabetically under each genus, 

including bibliographic citations to original descriptions and 

brief indications of distribution. Synonyms are cross indexed 
in the lists of species. Alphabetical indexes to genera and 
higher group names and to trivial names applicable to the 
Nearctic fauna are included, insuring that species may be 
readily located even though the generic assignment has been 
changed. 

The format and binding are uniform with Memoirs 1 and 2 
and the stock used throughout is 80 lb. dull white enamel. The 
publication date has been set tentatively for early in Decem- 

ber 1949. The price of Memoir No. 3 is $6. 00 to members, and 
$7.00 to non-members and institutions. 

For a limited time only (through February 28, 1950) the 
Society will fill orders for a complete set of its Memoirs (1 
through 3) at a price of $9.75 to members, and $12.00 to non- 
members and institutions. This is a substantial reduction over 
the combined unit prices for the individual Memoirs and 
should be a worthwhile investment for those who do not pos- 
sess these fundamental taxonomic works (No. 1 is ‘‘The North 
American Bees of the Genus Osmia’’ by the late Grace A. 

Sandhouse, and No. 2 is ‘‘A Classification of Larvae and 
Adults of the Genus Phyllophaga’”’ by Adam G. Béving). 

Orders should be addressed to the Corresponding Secretary, 
Entomological Society of Washington, Division of Insects, 
U. 8. National Museum, Washington 25, D. C. 

sorcomeneatif 



eal 

VOL. 51 DECEMBER, 1949 No. 6 

PROCEEDINGS 

of the 

ENTOMOLOGICAL SOCIETY 

een OF WASHINGTON 

BTV. INS. 

U.S. NATL. MUS 

, aso! tAN. ST SS 

£N “) 19, ‘ 

SAT TIONAL must’. vs 

PUBLISHED BIMONTHLY BEGINNING WITH FEBRUARY 

BY THE 

_ ENTOMOLOGICAL SOCIETY OF WASHINGTON 

U. 8. NATIONAL MUSEUM 

WASHINGTON 25, D. C. 

Entered as second-class matter March 10, 1919, at the Post Office at Washington, 

D. C., under Act of August 24, 1912. 

Accepted for mailing at the special rate of postage provided for in Section 1103, 

Act of October 3, 1917, authorized July 3, 1918. 



THE 

ENTOMOLOGICAL SOCIETY 
OF WASHINGTON 

ORGANIZED MarcH 12, 1884. 

The regular meetings of the Society are held in the National Museum 

on the first Thursday of each month, from October to June, inclusive, at 

8 P.M. 

Annual dues for members are $3.00; initiation fee $1.00. Members are 

entitled to the Proceedings and any manuscript submitted by them is 

given precedence over any submitted by non-members. 

OFFICERS FOR THE YEAR 1949 

ALONROT GLY: PF CSL M Goss hs BOUT CRS Te Se Rad ALS L. O. Howarp 

Ud LT: (1) | MMS CURR AS GRD OI MeN SN AD ins SIAL Nh T. E. SNYDER 

TORRE VICE EC OSURCN Ec Scot UL cae Ee I W. B. Woop 

SECON Vice WE KESte me. 2 Si) Wine YETI NEA Nee ede MN OL lly ALAN STONE 

Recording): Secretary 00) 2 We VNR Bea Heten Lovisk TREMBLEY 

Corresponding Seerctary is ie ASHLEY B. GURNEY 

a 3 sp A, PSI NIN CBOE EEN MOUND REIS Bh Maha HowarD BAKER 

BES 412 cps ets ORO] MANU AMMAM EON SN rapes ML Pe WD LA PB Kart V. KROMBEIN 

Executive Committee___.C. A. WriaEL, Austin H. Cuark, E. H. SiequER 

Nominated to represent the Society as Vice President of the 

Washington Academy of Sciences C. F. W. MuEsEeBErck 

PROCEEDINGS 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

Published bimonthly beginning with February by the Society at 

Washington, D. C. Terms of Subscription: $4.50 per annum, both 

domestic and foreign, payable in advance. Remittances should be made 

payable to the Entomological Society of Washington. The Society does 

not exchange its publications for those of other societies. 

Authors will be furnished copies of the number in which their articles 

appear at cost to the Society, or reprints of such articles, without covers, 

at the following rates, provided a statement of the number desired 

accompanies the manuscript: 

2pp. 4pp. 8pp. 12pp. 16 pp. Covers 

SO} copies). 20 Oe ee EOD ss. OO) HoeOO) We OON i Gren tOG 

LOG) COpISR 02h OU ie 2.50 3.80 6.00 7.20 8.25 4.75 

Additional copies per 100. 1.00 1.15 2.00 2.60 3.15 1.50 

Purchase of reprints by institutions whose invoices are subject to 

notarization or other invoice fees will have the cost of such fees added 

to the purchase price. 

Illustrations or extra composition costs for tabular material in 

excess of the equivalent in cost of one full page line cut are to be 

paid for by the author. Photo engravings may be obtained at a 

nominal cost through an order placed with the Editor within 90 days 

after publication. Immediate publication may be obtained at au- 

thor’s expense. All manuscripts should be sent to the Editor, care 

Bureau of Entomology and Plant Quarantine, Washington 25, D. C. 

The Corresponding Secretary and Treasurer should be addressed 

similarly. ; 



PROCEEDINGS OF THE 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

VOL.:-51 DECEMBER, 1949 — No. 6 

THE GENUS STENODYNERUS IN SOUTHERN ARIZONA 

(HYMENOPTERA, VESPIDAE) 

By RicuArp M. Bonart, University of California, Davis 

The species of Stenodynerus Saussure are medium-sized to 
small wasps of the odyneroid complex. The genus is the largest 
of the family Vespidae in North America with nearly 100 
known species and races. Only about two-thirds of these have 
been described, however. There are two natural subgenera 
based on the presence or absence of a mite chamber at the 
juncture of the first two abdominal tergites. Of the 28 species 
known from southern Arizona* 20 belong to the typical sub- 
genus and eight to the mite-bearine Parancistrocerus Be- 
quaert. Most of these have the ivory markings common to the 
majority of species from western Texas, New Mexico, northern 
Sonora and southeastern California. Four species are known 
only from the mountains of southern Arizona and two others 
occur also in the adjacent mountains of New Mexico. The re- 
maining 22 range into the other areas mentioned above. Fur- 
ther collecting will undoubtedly indicate a wider distribution 
of many of the species in northern Mexico. 

Large collections of several thousand specimens or more 
have been examined from the following institutions: U. 8S. Na- 
tion Museum (through E. A. Chapin and K. V. Krombein), 
California Academy of Sciences (through E. 8. Ross), Mu- 

.seum of Comparative Zoology (through J. Bequaert), Cornell 
University (through J. C. Bradley and H. Dietrich), Oregon 
Agricultural College (through H. A. Seullen), University of 
Kansas Snow Museum (through R. H. Beamer), University of 
Michigan (through T. H. Hubbell), American Museum of 
Natural History (through M. Cazier and C. D. Michener), and 
University of California Citrus Experiment Station (through 
P. H. Timberlake). Numerous private individuals and custo- 
dians of smaller collections have cooperated also. Types are 
deposited in the California Academy of Sciences unless other- 
wise indicated and paratypes have been distributed to the 
above-mentioned collections as far as possible. 

The drawings were made with a camera lucida and those of 
the male genitalia are from dissected and flattened mounts. 

*Arbitrarily restricted to the three southernmost counties, Pima, 

Santa Cruz and Cochise. 

“AW 5 19g 
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PLATE 21. STENODYNERUS. 

Fig. 1. S. apache; a, aedeagus; b, basal extension of volsella; ¢, side 
view of antennal apex in male; d, femur and tibia of male mid leg; e, 
male clypeus; f, ventral view of antennal apex in male; g, hind tibia of 
male in lateral view; h, parategula. Fig. 2. S. swperpendentis; a, aedea- 
gus; b, basal extension of volsella; ¢, male head; d, female clypeus; e, 
parategula; f, side view of last 8 male antennal segments. Fig. 3, S. 
hoferi; a, aedeagus; b, basal extension of volsella; ec, male head; d, ab- 
dominal tergites I and II of female seen from above; e, parategula; 
f, side view of antennal apex in male; g, female clypeus. 
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The importance of dissecting the genitalia has not been previ- 
ously emphasized. In ordinary slide mounts the structures to- 
ward the middle of the aedeagus are curved under and ob- 
secure. Also the excellent characters basad of the volsella are 
tilted so as to appear different in any two mounts. Separating 
and spreading the aedeagus as well as dividing and flattening 
the two side pieces gives views which can be duplicated. 

KEY TO THE SPECIES OF STENODYNERUS OF SOUTHERN ARIZONA 

1. Tergite I covering an acarinarium at base of tergite II, the 

latter smooth at extreme base except sometimes laterally* 

Tergite I not covering an acarinarium; tergite IIT with a row 

of pits across the extreme base (covered by tergite I unless 

abdomen is bent at first joint) 

bo 

2. Interocellar tubercles undeveloped; body relatively slender, 

swelling abruptly toward base of abdominal segment II as 

seen in lateral view; inner, posterior edge of parategula in- 

Cunved:-stergitep lin Sp Ot beds pe ene he ae ee ye 3 

Interocellar tubercles smooth and rising well above lateral 

OCe lie sas ies. 

3. Sternite II with a basomedian longitudinal crease; tergite II 

greatly lengthened, depressed and aciculate subapically, 

obliquely and thinly reflexed apically; sternite III convex at 

apex and covered with large pits; hind margin of pronotum 

LT Kate ee EOE a er rate, GM ae A fee rectangulis (Viereck) 

Sternite IIT not creased at base; tergite II normal, slightly 

thickened apically; sternite III slightly coneave at apex 

and covered with moderate punctures; hind margin of prono- 

tum yellowed, at least posteriorly - por ciate Seen 

Hele ces en Lae SR wena las Bhinice nine, new species, p. 254 

4. Inner, posterior edge of parategula outeurved or bent outward 

(fig. 8,4); interocellar tubercles in male strongly bulging, 

separated by a sharp crease __..............._ p 

Inner, posterior edge of parategula at least igus enw ode 

TOE LOCH OLESEN! Gael, INS Bh), oe ee 6 

i) | 

5d. Tergite I with a distinct ledge-like carina across summit, apical 

thickening of tergite II equal to about one or two ocellus 

diameters; no free spot on tergite II or sternite II; male 

vertex well punctured; interocellar tubercles not bridged 

behind middle ocellus reat ints polingi, new species, p. 257 

*The presence of an acarinarium is usually indicated by a lengthening 

of tergite I; however, it is sometimes necessary to relax a specimen and 

bend its abdomen at the first joint to see the mite chamber or the alterna- 

tive row of pits. The mite chamber usually contains mites, but not 

always. 
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PLATE 22. STENODYNERUS. 

Fig. 4. S. livovestis; a, aedeagus; b, basal extension of volsella; ¢, 
parategula; d, clypeal markings of male variant; e, male head; f, side 
view of antennal apex in male; g, female clypeus. Fig. 5. S. williamsi; 
a, aedeagus; b, basal extension of volsella; ¢, side view of antennal 
apex in male; d, parategula; e, female clypeus; f, male head. Fig. 6. 

S. pulvivestis; a, aedeagus; b, basal extension of volsella; ¢, parategula ; 

d, female elypeus; e, male head; f, side view of antennal apex in male. 
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Tergite I without a carina across summit, apical thickening of 

II usually equal to three to five ocellus diameters; usually 

with free spots on tergite II and sternite II; male vertex 

shiny and sparsely punctured; interocellar tubercles connected 

by a low bridge behind middle ocellus —___ Spee. Mi wee 91 he 

bicornis cushmani, new ie p. 253. 

Tergite II with subapical depression and apical thickening 

slight, usually without free spots; tergite III mostly or all 

dark; markings ivory, legs brown and ivory —. lacunus (Fox) 

Tergite II distinctly depressed subapically and reflexed apically 

Tergites II and III thickened equally (about two ocellus diam- 

eters) at apex; sternite III with large pits and strongly con- 

vex apical margin; tergite III pitted toward center and with 

a median apical spot; tergite II without free spot; femora 

mostly red; interocellar tubercles connected by a low bridge 

above middle ocellus.-__-_--—s minimoferus, new species, p. 256 

Tergite III not thickened and with moderate puncturation ; 

sternite III with concave apical margin; femora mostly brown 

or black; interocellar tubercles not bridged in front 

Markings yellow; tergite II with an oblique reflex of about four 

to five ocellus diameters, apical margin projecting so that 

tergite is much longer at middle than at sides 

ike SN eN AMES rebte Fes esh ant Monde es Se coronado, new species, p. 295 

Markings ivory or ivory yellow; tergite II with a right angle 

reflex of about three ocellus diameters, apical margin slightly 

concave as seen from above; male clypeus, vertex and notum 

sparsely. punctured... se To foltecus (Saussure) 

Pleuron with plentiful decumbent pubescence which is silvery in 

some lights; tergite III apically banded; male mid femur 

OO DIGG wn Chirac dh) Sash keg AE a Be aes er et A es 

Pleuron with decumbent pubescence sparse or not silvery, or if 

so, tergite III without a complete apical band; male mid 

LECEIOOND ee Y OCOHLE,  UHCOX 0} H SKE 0 Up Mee es Mem AS SN BR Ded es Oe oe 

Tergite II without free spots, or if with free spots, hind margin 

Oles ROMO Cums yell Onyyals Lites stesso eee eae eae ory. 

Tergite II with free spots; na margin of pronotum not 

EVE Ul Osyval S Lal yet eae FN Le toe RS a ee ig ee eS 

Hind margin of pronotum yellowish; male hind tibia swollen 

conkers Lonnie sivoyH sero eeye ll Sante Se ochrogonius R. Bohart 

Hind margin of pronotum not yellowish; male hind tibia swollen 

apically and external surface with a distinct ridge near middle 

Ae eRe Spun eA BION MEA Aes) LIU Day ae eri ey Wane ese foxensis R. Bohart 

Apical margin of tergite III hardly thicker than that of IV__ 

Apical margin of tergite III much thicker apically than that of 

ADV g oe A 8 SE I 3 Lab Als. Se ie ioe eee eee a epee WO 9 ODP A 

241 

10 

15 

1 

12 

13 
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| | 9. sonoitensis 

PLATE 23. STENODYNERUS 

Fig. 7. S. patagoniensis; a, aedeagus; b, basal extension of volsella; 
¢, parategula; d, side view of antennal apex in male; e, male head. 

Fig. 8. 8S. lissolobus; a, aedeagus; b, basal extension of volsella; e, fe- 
male clypeus; d, parategula; e, male head; f, side view of antennal apex 
in male. Fig. 9. S. sonoitensis; a, aedeagus; b, basal extension of vol- 
sella; ¢, parategula; d, side view of antennal apex in male; e, male 
head; f, apex of female elypeus. 
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Tergite II with apical margin about as thick as an ocellus diam- 

eter, female clypeus with apex about as wide as length of 

fourth antennal segment; apical swelling of male hind tibia 

with a broad pubescent horizontal surface; legs mostly 

MECC GLUT tate eee ak aN oa) Wn A Ee whl taos (Cresson) 

Tergite II with apical margin not as thick as an ocellus diam- 

eter; female clypeus with apex about as wide as length of 

third antennal segment; apical swelling of male hind tibia 

slanting toward inner leg surface; legs red and yellow or red, 

selon, Anal ONO ke SS ee microstictus (Viereck ) 

Tergite II with apical margin two or more times as thick as 

tergite III; flagellum entirely dark in both sexes; male hind 

tibia not appreciably swollen at apex _papagorum (Viereck) 

Tergite II with apical margin about as thick as that of III; 

flagellum fulvous beneath, male hind tibia swollen at apex 

BROIL R SEES \ ele tA Le ee ae apache, new species, p. 244 

Inner, posterior margin of parategula bent or curved outward 

(CHESTS AVRO CN) se mec Silla ES Ae, aCe le OR ae 8 ee ESS 

Inner, posterior margin of parategula straight or incurved (figs. 

DCSE OIC) ae cae Mie nee ANT nn Pan as Bh Tw OE ale ain MEREES 

Tergite II without free spots; tergite III all babe igs clic eee 

Tergite II with free spots; tergite III with a partial or com- 

plete apical band __.___.... EI es el WE. cP SEY noe We len ey 8 Suis lh 

Interocellar tubercles low, narrow and not connected by a eae 

behind middle ocellus; tergite II with an irregular ledge-like 

Carine across its summit _.. sonoitensis, new species, p. 251 

Interocellar tubercles shiny, bulging, connected by a !ow bridge 

behind middle ocellus; tergite IJ without a carina —__ ae The 

_lissolobus, new species, p. 246 

aren. Goan ts a Ceeaare: ahaped ridge; clypeus narrowly 

rounded truneate at apex in both sexes, finely punctured in 

male; last antennal segment of male pale reddish; body most- 

Is 7 Obes Co) icra = 0 PUR Ee ge ee eee percampanulatus (Viereck) 

Scutellum rounded; clypeus incised at apex, broad and with 

coarse punctures in male; last antennal segment of male dark 

brown; body black and ivory yellow — : 

ei Se vices MS : nae new species, p. 248 

Markings a deco eeeht ‘aulne Spallows tergite II with large 

spots which sometimes join to form a median band; tergite 

III with a complete band; sternite II with large spots; pube- 

scence fulvous, not silvery —..___________ cochisensis (Viereck) 

Markings ivomy. yellow 7On, ewilitis limes ee eeune pee ce a 

Median projection of sternite I strongly protruding and rounded 

truncate; ocelli large, no interocellar tubercles; male clypeus 

with part below juncture with compound eye only half as long 

as part above (fig. 7e); tergite I finely punctured at summit; 

tergite III and sternites III to VII dark _.__ Pek cL M bate are ed ane 

BOY OR Saks Ne NPN abt seh ks Ani we aha 1S abel < patagoniensis, new species, p. 249 

Median projection of sternite I not prominent 

243 

20 

9 
a il 
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Punctures at summit of tergite I not larger than those in sub- 

apical area of the tergite, no carina present 

Punctures at summit of tergite I larger than those of subapical 

area, OF a Carina present across; summit) ee ee 

Tergite II drawn out hood-like; vertex with two pairs of shiny 

humps behind ocelli; sternite II without a basomedian longi- 

tudinal sereds eyes eee ee ee ee vanduzeei R. Bohart 

Tergite II not drawn out; vertex without humps; sternite IT 

Wathiva basal er eases tse eB pny SS Oe 

Hach of ocelli with an overhanging tubercle; last antennal seg- 

ment of male greatly enlarged and subtriangular (fig. 2,f); 

mid femur red, white and black; tegula mostly red; body 

with fine silvery pubescence superpendentis, new species, p. 252 

No interocellar tubercles; last antennal segment of male normal 

(fig. 6,f), narrow at apex; mid femur brown and ivory; 

_tegula mostly ivory; body with an iridescent pulverulence __ 

WG Aires AR ai __pulvivestis, new species, p. 249 

Subaeait, oe lvanuite I with a fairy definite ‘carina 22 

Summit of tergite I without a carina 

Thorax about twice as long as broad; as seen from above, 

tergite I angled and tergite II longer than broad; third and 

following abdominal segments dark; vertex with a hump near 

compound eye (fig. 3,¢)_ hoferi, new species, p. 246 

Thorax less than twice as long as broad; as seen from above, 

tergite I semicircular and tergite II broader than long; 

tergites IV to VI in male, ITV and V in female, sternite III 

in male with pale marks; vertex without humps 

pial RCA RAE SEE ese uke Sk aN williamsi, new species, p. 253 

Tavonoeetlar tubercles rather narrow and punctured, but strong, 

especially in male; clypeus of male edged or mottled with 

black (figs. 4,d; 4,e), that of female and mandible base in 

both sexes all black _ lixovestis, new species, p. 247 

Interocellar tubercles Gd eloped OPW ake, siete) PANTS A eae wee 

Last antennal segment of male small and pale shaaiehs clypeus 

of male moderately punctured and somewhat strigose; vertex 

pit of female small and obscure rudus, new species, p. 250 

Last antennal segment of male rather large and dark, elypeus of 

male sparsely punctured and polished; vertex pit of female 

forming a valley as broad as ocellar triangle 

d Piabeul si aa UND ce eR: Meas aha Mad kre nee eee valliceps R. Bohart 

Stenodynerus (Stenodynerus) apache, new species 

GE Bile. ser, 1) 

99 22 

24 

23 

26 

27 

Male. Black, marked with ivory to ivory yellow as follows: elypeus, 

base of mandible, interantennal spot, lower orbit, scape in front, pronotal 

spots, two spots on tegula, spot beneath, parategula, postscutellum most- 

ly, propodeal spots, legs partly, apical margin of tergites I to VI and 

sternites II to III, those of tergite I and sternite II enlarged medially 
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and laterally, large free lateral spot on tergite II. Red are: legs mostly 

(last tarsal segment dark brown), tegula mostly. Flagellum broadly 

reddish yellow beneath except for last three segments. Wings somewhat 

brownish. Pubescence short, prominent, silvery and velvety, most dis- 

tinct on pleuron and abdomen. Punetation slight on clypeus, moderate 

on front and mesonotum, coarse at apex of tergites II and III and 

sternite III. Shape of antennal apex, clypeus, parategula and genitalia 

as in fig. 1. Mid femur with a median tooth, mid and hind tibiae apically 

swollen, basal segment of mid tarsus flattened and eurved. Tergite II 

depressed subapically, apex as thick as an ocellus diameter; apical mar- 

gin of tergite III bowed out and as thick as that of II; apical margin 

of sternite III strongly bowed out; sternite II with median basal crease. 

Length to apex of second tergite, 7.0 mm. 

Female. Mandible tip, apex of clypeus, parts of propodeum and 

first two tergites sometimes dull reddish (some males similarly marked) ; 

elypeus with angular pale mark across top, apex as broad as length of 

fourth antennal segment; orbital and mesonotal spots present; flagellum 

orange beneath; legs normal, vertex pit prominent, round, as broad as 

two ocellus diameters. Length to apex of second tergite, 8.0 mm. 

Holotype, male, no. 5696, Calif. Acad. Sci. Ent., Cave 
Creek, Chiricahua Mts., Arizona, 5-6000 ft., August 26, 1927 
(J. A. Kusche). Paratypes, 43 males and 23 females from the 
following Arizona localities: Jacob Lake, Chiricahua Mts., 

Douglas, Benson, Roosevelt Dam, Bisbee, Phoenix, Sonoita, 
Continental, Nogales, Peach Spring, Dragoon, Turner, Hua- 
chueca Mts., Baboquivari Mts., Prescott, Tucson, 30 miles east 
of Quijotoa, Santa Catalina Mts., Pinaleno Mts., Texas Pass, 
Wilcox, Tombstone. 

_ I have also seen specimens from New Mexico (Las Cruces, 
Organ Mts., Lordsburg), Texas (Sierra Blanea, Big Bend, 
Chisos Mts., El Paso, Van Horn, Marathon, Fay, Alpine), 
Colorado (Rocky Ford, Delta, Hoehne, Pueblo, Palisade, La 

Junta, Fort Collins), Utah (Provo, Salt Lake City, Showell), 
Wyoming (Green River), Nevada (Mt. Montgomery, Winne- 
mucca, Charleston Mts.) and Oregon (Malheur Co.). 

This species belongs to the group of microstictus (Viereck ) 
all of which have the legs modified in the male. It is closest to 
xanthianus (Saussure) which also has tergites I and II 
thickened equally. In xanthianus, however the dorsum of the 
thorax is almost impunctate. I have previously* identified 
this species as phoenixrensis Cameron, 1908, but that author 
did not mention the peculiarity of the second and third ter- 
gites. His description of the female more closely fits microstic- 
tus Viereck, 1906, and I have seen specimens of the latter from 
Phoenix. Cameron states that the female clypeus of phoe- 
mirensis is weakly punctured and with a shallow apical in- 
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cision. By inference the clypeus is entirely dark. These 
characters all fit typical microstictus rather than apache. 

Stenodynerus (Stenodynerus) hoferi, new species 

(Gedy Bale rinse) Gia) 

Male. Black with ivory markings as follows: clypeus, V-shaped frontal 

spot, ocular and postocular dots, humeral spots, tegula mostly, spot 

beneath, parategula, legs partly, apical bands on tergites I and II and 

sternite II. Reddish are: tip of mandible, flagellum beneath. Reddish 

brown are: spot on tegula, legs partly. Wings lightly stained. Pube- 

scence minute, somewhat pulverulent. Clypeus with moderate, sparse 

punctures; horizontal part of tergite I and front coarsely punctured; 

pronotum and mesonotum also but less closely. Shape of clypeus, para- 

tegula, antennal apex and genitalia as in fig. 3. Flagellum short and 

stout, first flagellar segment broader than long, first three segments and 

pedicel all about equal in length, hook moderate and brown; clypeal 

apex with a V-shaped incision; head about as long as broad in front 

view, interocellar area punctured but with a pair of low tubercles; vertex 

with a smooth tubercle adjacent to compound eye; thorax rectangular as 

seen from above, nearly twice as long as broad; propodeum forming a 

broad rough shelf behind postscutellum, hind face shiny and sparsely 

punctured, summit of abdominal tergite I with a distinct ridge outlined 

by a zone of large shallow punctures. Tergite II rather slender, apical 

reflex less than one ocellus diameter; sternite II with a median basal 

crease. Length to apex of second tergite, 5 mm. 

Female. Clypeus with a pale, narrow, curved basal spot, deeply but 

sparsely punctured (fig. 3,g); vertex with a small smooth tubercle 

adjacent to median depression and a large one next to compound eye; 

median depression of vertex about as large as an ocellus; tergite II a 

little longer than broad in dorsal view, with a pair of small free spots 

(fig. 3,d); length to apex of second tergite, 5 mm. 

Holotype, male, Sonoita Creek, Patagonia, Arizona (J. Be- 
quaert), deposited in Museum of Comparative Zoology, Har- 
vard. Paratype, female, Sabino Canyon, Santa Catalina Mts., 
Arizona, August 9, 1919 (G. Hofer), reared from Canotia 
holocantha, deposited in U. 8S. National Museum. 

The small size, slender body, peculiar antennal structure, 
tuberculate head, and ridged first tergite place this species 

in a group of its own. It has small but distinct median pits 

on the vertical face of the pronotum and a line of pits beneath 

the first tergite, so it falls in the typical subgenus. 

Stenodynerus (Stenodynerus) lissolobus, new species 

CBlep3 au eens) 

Male. Black or dark brown and ivory. Pale markings are: Clypeus, 

mandible mostly, scape in front, lower orbit, narrow interantennal mark, 

*Stenodynerus fundatus and related species in North America. 1944, 

Pan.Pac. Ent. 20:69-75. 
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postocular dot, two humeral spots, semicircle on tegula, spot beneath, 

parategula, scutellum mostly, legs partly, apical margin of tergites I, 

II, IV, V, VI, and sternite II. Flagellum brownish beneath. Wings 

moderately brown stained. Pubescence minute, imparting a silvery sheen, 

particularly on pleuron and abdomen. Punctation moderate, becoming 

coarse on front, propodeum above, and summit of tergite I. Interocellar 

area with two greatly swollen, smooth tubercles divided by a punctured 

crease but bridged above front ocellus; vertex rather sparsely punctured ; 

shape of clypeus, tip of anenna, parategula and genitalia as in fig. 8. 

Clypeus well punctured; humeral angle upturned and flanged; pro- 

podeum forming a pitted, nearly horizontal shelf behind postscutellum ; 

propodeum laterally blunt, hind face roughened and feebly striate; mid 

femur not depressed at base beneath; tergite I with a suggestion of a 

carina across summit as seen in posterior view, not visible from side or 

above; tergite II with apical reflex about equal to one ocellus diameter; 

sternite II evenly convex toward base and with a moderate median carina. 

Length to apex of second tergite, 6.5 mm. 

Female. Markings about as in male but deeper in color. Mandible 

with apical half reddish, clypeus with a basal yellow crescent (fig. 8,¢), 

interantennal and ocular spots dotlike. Tarsi entirely brownish. Vertex 

depression about three times as large as an ocellus, surface dull, angled 

behind. Length to apex of second tergite, 7.5 mm. 

Holotype, male, no. 5697, Calif. Acad. Sci. Ent., Babo- 
quivari Mts., Arizona, August 10, 1924 (O. C. Poling). Para- 
types, 5 males and 2 females, same data as type except col- 
lected July 10 to August 20; 1 male, Willow Creek Mts., New 
Mexico, August 28, 1933 (H. S. Gentry) ; 1 male, Santa Rita 
Mts., Arizona, July 31, 1946 (H. E. Evans). A male specimen 
in my collection from San Bernardo, Sonora, Mexico is small 
but otherwise like the type. 

This species does not appear to have any close relatives. 
The bulging ocellar tubercles, stout parategulae and propo- 
deal shelf are distinctive in the subgenus. 

Stenodynerus (Stenodynerus) lixovestis, new species 

GBP 225. hie) 

Male. Black with yellowish-white markings as follows: clypeus except 

for dark rim all around (apical two-thirds black in one paratype), scape 

in front, frontal spot, orbital dot, postocular dot, two triangular spots 

on pronotum, -tegula, spot beneath, parategula, postscutellum mostly, 

apical bands on tergites, I, II, IV, V and sternite II, free spot on tergite 

II, legs partly (hind femur all black, tarsi all brown). Flagellum nar- 

rowly orange brown on inside including tip. Forewing brownish, espe- 

cially along forward edge. Pubescence minute, inconspicuous. Puncta- 

tion moderate, clypeus well-punctured, punctures of abdomen rather 

fine except toward summit of tergite I where they are nearly as large 

as an ocellus. Shape of clypeus, antennal tip, parategula and genitalia 

as in fig. 4. Interocellar area with narrow tubercles bridged over front 
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ocellus; propodeum rough, not forming a shelf behind postscutellum; 

abdominal segment II strongly convex in profile above and toward base 

beneath; tergite II apically thickened less than one ocellus diameter; 

sternite Il with a deep basomedian eleft. Length to apex of second 

tergite, 6 mm. 

Female. Markings about as in male. Clypeus all dark and somewhat 

shiny (fig. 4,¢), mesonotum dotted. Vertex pit smaller than an ocellus. 

Length to apex of second tergite, 6.5 mm. 

Holotype, male, no. 5698, Calif. Acad. Sci. Ent., 29 Palms, 
San Bernardino Co., California, April 14, 1938 (R. and G. 
Bohart). Paratypes, 24 males and 13 females from the fol- 
lowing localities: California: 29 Palms and Palm Springs (R. 
and G. Bohart), near Mecca, Painted Canyon and Indio (P. 
H. Timberlake), Potholes (E. C. Van Duzee), Palo Verde (EH. 
G. Linsley). Arizona: San Carlos (J. C. Bradley), Santa 
Catalina Mts., Patagonia and Tucson (J. Bequaert), Tucson 
(F. H. Snow), Buckeye (P. H. Timberlake), and Wickenberg. 
New Mexico: Alamogordo. Texas: El Paso (J. O. Martin). 

The sharp parategulae, prominent but narrow interocellar 
tubercles, deep cleft of sternite II and clypeal markings in 
both sexes characterize the species. It appears to be related to 
kennicottianus which has similar male genitalia and a rough 
first tereite. 

P. H. Timberlake records collecting it on Croton and En- 
celia; J. Bequaert records it on Prosopis and Polygonum. 

Stenodynerus (Stenodynerus) painteri, new species 

Male. Black marked with ivory as follows: clypeus, mandible mostly, 

interantennal line, scape in front, lower orbit, postocular dot, pronotal 

spots, tegula mostly, spot beneath, parategula, postscutellum mostly, 

legs partly, apical margins of tergites I to IV and sternites II to V, that 

of tergite III broadly broken medially, that of sternite V restricted to a 

median spot, free lateral spot on tergite II. Wings brown-stained. 

Pubescence inconspicuous, silvery on pleuron in some lights. Puncta- 

tion moderate but well-spaced on eclypeus, moderate and close on front 

and mesonotum, becoming obsolete toward middle of propodeum, moder- 

ately coarse at summit of tergite I but not more so than toward apex, 

moderately coarse toward apex of tergite II. Shape of clypeus as in 

sonoitensis (fig. 9, e) but shorter and not as sharp; antennal apex 

about as in fig. 8, f; parategula about as in fig. 9, ¢ but more rounded; 

aedeagus similar to fig. 5, a; basal extension of volsella about as in fig. 

2 but more slender. Interocellar area slightly raised but without 

tubercles or median crease. Tergite I rather evenly convex in lateral 

view, tergite II broad and with basal pits rather weakly developed. 

Length to apex of second tergite, 7.0 mm. 

Holotype, male, Garces, Arizona, August (Biedermann). 
Paratype, male, Santa Rita Mts., Arizona, August 4, 1932 (R. 
H. Painter). Holotype deposited in Museum of Comparative 
Zoology, Harvard. 
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This species resembles rudus but the incomplete band of 
tergite III, the all dark flagellum, the more coarsely punc- 
tured clypeus and less coarsely punctured first tergite easily 
distinguish it. The broad parategulae are characteristic also. 

Stenodynerus (Stenodynerus) patagoniensis, new species 

CRE 235) ties) 

Male. Black with ivory markings as follows: mandible mostly, clypeus, 

seape in front, orbital and interantennal lines, postocular spot, humeral 

spots, tegula partly, spot beneath, parategula, legs partly, narrow apical 

bands of tergites I, II, IV, and VI and sternite II, free spots on tergite 

II. Flagellum beneath and hook dull reddish. Wings moderately brown- 

stained. Pubescence sparse and inconspicuous. Punetation moderate, 

well spaced but deep on clypeus, coarse and close on front, moderate 

and close on mesonotum, moderate on tergite I, becoming irregular and 

coarser toward apex of tergite IJ. Shape of clypeus, antennal apex, 

parategula and details of genitalia as in fig. 7. Ocelli large, interocellar 

area slightly raised and shiny but not tuberculate; propodeum forming 

a narrow, slanting shelf behind postscutellum, sides blunt, posterior face 

somewhat glazed and with well-separated punctures; tergite I short and 

broad, sternite I with prominent, rounded-truncate projection; tergite 

II slightly depressed subapically, apex not as thick as an ocellus diam- 

eter. Length to apex of second tergite, 6.5 mm. 

Holotype, male, no. 5699, Calif. Acad. Sei. Ent., Patagonia, 
Arizona, August 8, 1940 (P. H. Timberlake). 

The general appearance is similar to that of rudus, but the 
oddly shaped eclypeus and the prominent projection of sternite 
T are distinctive. 

Stenodynerus (Stenodynerus) pulvivestis, new species 

CPI 22h afi si65) 

Male. Black and whitish. Whitish are: mandible spot, clypeus, scape 

in front, large orbital and interantennal spot, postocular spot, two nearly 

connected humeral spots, mesonotal dot, tegula mostly, spot beneath, 

parategula, legs partly, apical margins of tergites I, II, IV, V, VI and 

sternite II, free lateral spot on tergite II. Flagellum dull red along 

inner side. Wings lightly brown-stained along front margin. Pubescence 

minute, silvery pulverulent, most noticeable on pleuron and abdomen. 

Punctation moderate, distinct and fairly close on cylpeus, close on front, 

less so on mesonotum, rather fine at summit of tergite I and toward 

base of tergite II, moderate and fairly close toward apex of tergite II. 

Shape of clypeus, tip of antenna, parategula and genitalia as in fig. 6. 

Interocellar area slightly raised but flat and with scattered punctures; 

humeral angle rather weak, propodeum without sharp angles, extended 

in a slanting shelf behind postseutellum, hind face well-punctured and 

feebly striate; no basal depression on mid femur beneath; basal pits 

of tergite II small and numerous, apical reflex less than one ocellus 

diameter; sternite II somewhat strongly curved toward base and with 

a sharp median crease. Length to apex of second tergite, 6.5 mm. 
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Female. Clypeus with a basal ivory cresent (fig. 6, d), tarsi all brown 

Vertex depression slightly larger than an ocellus, sharply angled behind. 

Length to apex of second tergite, 7 mm. 

Holotype, male, no. 5700, Calif. Acad. Sci. Ent., Babo- 
quivari Mts., Arizona, August 11, 1924 (O. C. Poling). Para- 
types, 34 males and 36 females from the following Arizona lo- 
ealities: Baboquivari Mts. (O. C. Poling); Santa Rita Mts. 
(F. H. Snow, R. H. Beamer) ; Cobabi Mts.; Patagonia (E. P. 
Van Duzee, J. Bequaert, P. H. Timberlake); Sahuarita (H. 
and M. Townes) ; Santa Catalina Mts. (E. P. Van Duzee, J. 

Bequaert, H. A. Seullen); Maricopa Mts. (H. and M. 
Townes) ; Tucson (F. X. Williams, J. Bequaert, F. H. Snow) ; 
14 miles east of Oracle (EK. P. Van Duzee); Tumacori (J. 
Bequaert) ; 17 miles east of Coolidge Dam (H. A. Seullen) ; 
Roosevelt Lake (H. and M. Townes). Globe (D. K. Dunean) ; 
near Douglas (P. T. Timberlake) ;:30 miles east of Quijotoa; 
Lowell Ranger Station, Pima Co. I have also seen a female 
specimen from Los Mochis, Sinaloa, Mexico (C. T. Dobbs). 

This species is related to S. australis (Robt.) from Florida, 
having the male aedeagus of a similar shape. Australis lacks 
the teeth of the median expansion, however, and has tergite 
I mostly red as well as other color differences, 

Stenodynerus (Stenodynerus) rudus, new species 

Male. Black with ivory markings as follows: clypeus, scape and 

pedicel in front, mandible mostly, triangular interantennal mark, lower 

orbit, postocular dot, humeral spots, tegula mostly, spot beneath, para- 

tegula, mesonotal dot, postscutellum mostly, legs partly, apical bands 

on tergites I to VI and sternites II and III, that on tergite I wavy, free 

spots on tergite II. Pale reddish are: tarsi partly, flagellum broadly 

beneath and all of last two segments. Wings partly reddish-brown 

stained. Pubescence inconspicuous, pale fulvous. Punctation rather -fine 

on clypeus, moderate but close on front, moderate on mesonotum, very 

coarse and becoming pit-like on summit of tergite I, moderate but well- 

spaced toward apex of tergite II and on sternite III. Antennal tip 

about as in fig. 4, f, clypeus and parategula about as in figs. 2, ¢ and 2, 

e, genitalia similar to figs. 4, a and 4, b, but with a more distinct 

median projection on basal extension of volsella. Head broader than 

long, interocellar area somewhat raised with barely indicated lateral 

tubercles; hind face of propodeum glazed, minutely striate, moderately 

punctured; first abdominal segment broad, sternite II rather sharply 

cleft toward base at middle; tergite II with apical thickness less than 

one ocellus diameter. Length to apex of second tergite, 5.0 mm. 

Female. Pale markings deeper in tone than in male; clypeus usually 

all black except for a dot at the basal middle, finely punctured, some- 

what striate toward apex; dot on mandible base; orbit with a dot; a 

spot on propodeal angle; sternite III dark; tarsi reddish brown. Vertex 
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pit poorly indicated but fairly broad and well punctured. Length to 

apex of second tergite, 7.0 mm. 

Holotype, male, Sonoita Creek, Patagonia, Arizona, on 
Baccharis (J. C. Bequaert). Paratypes, 16 males and 8 fe- 
males from; Patagonia, Arizona (J. Bequaert) ; San Carlos, 
Arizona (J. C. Bradley) ; Hassayampa, Maricopa Co., Arizona 
(J. C. Bradley ) ; Mesilla, New Mexico, (T. D. A. Cockerell) ; 
Las Cruces, New Mexico (T. D. A. Cockerell) ; Eagle Pass, 
Texas (Jones and Pratt). Holotype in the Museum of Com- 
parative Zoology, Harvard. 

In addition to the type series I have seen material from 
Yuma and Buckeye, Arizona; Needles and Blythe, California; 

Grand Coulee and Lind, Washington; and Green River, 
Wyoming. Most of these specimens have the band on tergite 
III incomplete and the markings more yellowish. 

The species is closely related to kennicottianus (Saussure ) 
and the more obvious differences he in the shallower clypeal 
incision, prominent light reddish flagellum beneath and at tip, 
and in the median projection of the volsellar extension in 
rudus. 

Stenodynerus (Stenodynerus) sonoitensis, new species 

(Pl. 23, fig. 9) 

Male. Black marked with ivory yellow as follows: clypeus except for 

a lateral black spot, mandible mostly, interantennal dot, scape in front, 

orbital dot, postocular dot, pronotal spots, tegula mostly, spot beneath, 

parategula (black-edged), postscutellum mostly, legs partly (hind 

femur entirely dark), apical margins of tergites, I, II, IV, V, VI and 

sternites II to IV, those of third and fourth sternites and fourth to 

sixth tergites obsolete laterally. Flagellum narrowly light brown be- 

neath including all of last segment. Wings brown-stained. Pubescence 

minute, inconspicuous. Punectation moderate on eclypeus, moderate and 

close on front and mesonotum, coarse but mostly well-spaced at apex 

of tergite II and sternites II and III, that of hind face of propodeum 

sparse toward center which is finely striate. Shape of clypeus, antennal 

apex, parategula and genitalia as in fig. 9. Interocellar area with low 

tubercles not connected in front. Tergite I distinetly narrower than II, 

angular in lateral view, summit with a fairly well defined carina; tergite 

II about as long as broad, apical thickness less than an ocellus diameter ; 

sternite II with a weak median basal crease. Length to apex of second 

tergite, 5.5 mm. 

Female. Markings a little more yellow, clypeus with basal curved spot, 

tarsi all brown, sternite IV dark, sternite III with or without a median 

apical spot. Vertex pit distinct, as broad as distance between hind ocelli. 

Length to apex of second tergite, 6.5 mm. 

Holotype, male, Sonoita Creek, Patagonia, Arizona (J. C. 
‘Bequaert). Paratypes, 4 females, same data as type. Holotype 
in the Museum of Comparative Zoology, Harvard. 
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The combination of broad parategulae, a carina across the 
summit of tergite I and the unspotted second tergite distin- 
guish this species from others of the subgenus. 

Stenodynerus (Stenodynerus) superpendentis, new species 

(Pl. 21; fig: 2) 

Male. Black and whitish, legs partly orange red. Whitish markings 

are: mandible mostly, clypeus, scape in front, interantennal triangle, 

ocular emargination, postocular dot, two humeral spots, two spots on 

tegula, spot beneath, parategula, mesonotal dot, band across postscutel- 

lum, legs partly, apical margins of abdominal tergites I, II, III, IV and 

sternites II and III, that on tergite I with attached lateral spot. Tergite 

II with free spots, III with lateral spots. Red are: mandible tip, tegula 

mostly, legs partly (tibiae and tarsi red and white). Inner margin of 

flagellum dull yellow except at apex. Forewing slightly dusky. Pubes- 

cence pale and rather inconspicuous except on pleuron. Punctation mod- 

erate, fine on clypeus, close on front, less so on mesonotum, not enlarged 

at summit of tergite I, coarse along apical margin of tergite II. Shape 

of clypeus, tip of antenna, parategulae and genitalia as in fig. 2. Last 

antennal segment large, stout, obliquely truncate; antennal segments VI 

to X with pale pubescence beneath. Interocellar tubercles present and 

projecting eyelid-like over each of the ocelli; humeral angles moderate, 

margin carinate; propodeum without a shelf behind postscutellum, lateral 

angles forming a dull ridge, hind face punctured and feebly striate; 

mid femur weakly depressed beneath toward base; tergite II reflexed at 

apex about two and one-half ocellus diameters; sternite II evenly but 

rather strongly curved toward base and with a sharp median carina. 

Length to apex of second tergite, 6.0 mm. 

Female. Markings about as in male. Clypeus with a central rectangu- 

lar black mark attached at lower corners to an apical black margin 

(fig. 2, d). Propodeal angles with a long spot. Tarsi all red. Vertex 

depression about as large as two ocelli, angled behind. Length to apex 

of second tergite, 6.5 mm. 

Holotype, male, no. 5701, Calif. Acad. Sci. Ent., 10 miles 
west of Jacob Lake, Arizona, June 6, 1946 (R. M. Bohart). 
Paratypes, 10 males and 9 females from the following locali- 
ties: Clark Mt., Nevada (4500-6500 ft.) (P. H. Timberlake) ; 
Mt. Montgomery, Nevada (7000 ft.) (R. Bohart) ; Huachuca 
Mts., Arizona (F. X. Williams); Oak Creek Canyon, Ariz. 
(G. Bohart); Baboquivari Mts., Ariz. (O. C. Poling) ; No- 
gales, Ariz. (J. C. Bradley) ; Patagonia, Ariz. (P. H. Timber- 
lake) ; North Rim Grand Canyon, Ariz. (R. Bohart) ; Mur- 
tagh, Idaho (Hinnenkamp) ; Chisos Mts., Brewster Co., Texas 
(Mitchell and Cushman). 

This species is related to S. cochisensis (Vier.) which has 
similar male genitalia. However, the combination of lidded 
ocelli, peculiar male antennae, narrow parategulae and whitish 
and red markings is distinctive. 
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Stenodynerus (Stenodynerus) williamsi, new species 

(ae Reais ip) 

Male. Black and deep ivory, legs ivory and brown. Ivory are: man- 

dible mostly, clypeus, scape in front, orbital and interantennal lines, 

postocular line, two humeral spots, tegula mostly, spot beneath, para- 

tegula, postscutellum mostly, apical margins of tergites I, II, IV, V, 

VI and sternites II and III, free lateral spot on tergite II, legs partly. 

Flagellum narrowly dull reddish beneath, antennal hook dark. Wings 

somewhat brown stained, especially along front margin. Pubescence mi- 

nute, inconspicuous. Punectation moderate, close on front and mesonotum, 

fairly coarse on mesonotum above and toward summit of tergite I where 

it subtends an irregular but definite ridge. Shape of clypeus, antennal 

apex, parategula and genitalia as in fig. 5. Interocellar area punctured, 

tubercles barely indicated; propodeum forming a very weak slanting 

shelf behind postscutellum, lateral angle blunt, hind face somewhat 

glazed with feeble striae and well-separated punctures; first two ab- 

dominal segments relatively broad, postsutural area of tergite I more 

than twice as broad as long, sternite II flattened toward base and with a 

slight median crease, tergite II with apical reflex about equal to one 

ocellus diameter; length to apex of second tergite, 5.5 mm. 

Female. Clypeus with a pale basal crescent (fig. 5, e) ; mandible with 

a basal spot, mesonotum with a dot; tergite VI and sternite III dark; 

vertex depression a little larger than an ocellus; length to apex of second 

tergite, 6.0 mm. 

Holotype, male, Sabino Canyon, Santa Catalina Mts., Ari- 
zona (J. Bequaert), deposited in Museum of Comparative 
Zoology, Harvard. Paratypes, 1 male and 5 females from the 
following localities: Arizona: Tucson (F. X. Williams), 14 
miles east of Oracle (E. P. Van Duzee, J. O. Martin), Santa 
Catalina Mts. (E. P. Van Duzee), Dragoon. New Mexico: 
Organ Mts. (Townsend). 

The combination of the nearly flat interocellar area, un- 
banded tergite III, spotted tergite II, slender parategulae, and 
a definite ridge across the summit of tergite I distinguishes 
willamsi from other species in the subgenus. 

Stenodynerus (Parancistrocerus) bicornis cushmani, new subspecies 

Black and ivory yellow, legs partly red. Ivory yellow are: clypeus 

(basal third only in female), mandible partly, scape in front, interan- 

tennal mark, orbital mark, postocular spot, two humeral spots, spots on 

tegula, spot beneath, parategula, mesonotal dot, band across postseu- 

tellum, propodeal angles in female, legs partly, apical margins of tergites 

I, II, IV, V and sternites II and III, free lateral spot on tergite I and 

sometimes on II, free lateral spot usually on sternite II. Brownish red 

are: mandible partly, flagellum beneath, tegula mostly, legs partly (in- 

cluding all of hind femur). Wings lightly stained with brownish, espe- 

cially in apical cell. Vertex depression of female rather indistinct, about 

as large as an ocellus diameter. Second tergite reflexed four to five 
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ocellus lengths. Length to apex of second tergite, male 8.5 mm., female 

8.5 mm. 

Holotype, male, Chisos Mts., Brewster Co., Texas, June 10- 
12, 1908 (Mitchell and Cushman), returned to U. S. National 
Museum. Paratypes, 12 males and 8 females from the follow- 
ing localities: Texas: Davis and Chisos Mts. (E. C. Van 
Dyke), Alpine (F. C. Bishopp, H. A. Seullen), Cisco (G. O. 
Wiley), Devils River (F. C. Pratt), and Uvalde (J. C. Brad- 
ley). New Mexico: Organ Mts. (Townsend) and Jemez 
Springs (J. W. Woodgate). Arizona: Huachuca Mts. (li. C. 
Kuitert), 23 miles northeast of Tucson (H. A. Seullen), Pres- 
eott (R. H. Painter), Baboquivari Mts. (O. C. Poling) and 
Tucson (F. H. Snow), Paratypes. collected from April to 
September. 

The species has prominent interocellar tubercles, outstand- 
ing silvery hairs as long as two ocellus diameters on tergite I, 
a coarsely punctured and sunken subapical zone on tergite II 
with a thinly reflexed edge, the margin of tergite IT slightly 
incurved as seen from above, and broad parategulae. The 
typical subspecies from Florida has the markings of abdomen 
and thorax orange to reddish instead of ivory yellow. 

Stenodynerus (Parancistrocerus) chiricahuae, new species 

Male. Black and deep ivory yellow, legs partly reddish. Yellow are: 

mandible mostly, clypeus, interantennal spot, ocular and _ postocular 

dots, humeral margin, posterior margin of pronotum narrowly, tegula 

partly, spot beneath, parategula, band across postscutellum, legs partly, . 

apical margins of tergites I, II and sternite II broadly, of tergites IV 

to VII and sternites III, IV narrowly. Inner margin of flagellum 

broadly orange yellow nearly to apex. Wings brown stained especially 

along front margins. Pubescence fulvous, inconspicuous. Punctation 

moderate to coarse; clypeus well-punctured, punctures of front coarse and 

close, more so on mesonotum, coarse on tergites I and II, especially coarse 

toward apical margin of tergite II. Shape of clypeus as in fig. 1, e, 

but more deeply incised at apex; antennal apex slender, last segment not 

reaching base of segment X; parategula slender, blunt, incurved along 

posterior edge; aedeagus expanded toward base, spade-like toward apex, 

basal extension of volsella with a smoothly rounded subbasal projection. 

Interocellar area punctured, not raised, humeral angles moderate; propo- 

deum not shelf-like below postscutellum, lateral angle in a long low 

ridge, hind face roughened but feebly striate; mid femur not depressed 

toward base beneath, tergite I somewhat depressed above, much narrower 

than II which is reflexed about one ocellus diameter; sternite II bent 

near base and without a median crease. Length to apex of second 

tergite, 7.0 mm. 

Female. Clypeus with a basal yellow crescent, flagellum all dark, 

propodeum sometimes yellow spotted, tarsi all reddish brown. Vertex 
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depression about equal in size to an ocellus. Length to apex of second 

tergite, 8.0 mm. 

Holotype, male, No. 5702, Calif. Acad. Sci. Ent., Onion Flat, 
Chiricahua Mts., Arizona, August 12, 1940 (E. 8S. Ross). Para- 
types, 6 males and 11 females from the following Arizona 
localities: Chiricahua Mts. (E. S. Ross, R. I. Sailer, J. A. 
Kusche), Huachuca Mts. (E. P. Van Duzee, F. X. Williams, 
W H. Mann, R. H. Beamer), Santa Rita Mts. (F. H. Snow, 
R. Bohart, J. Bequaert), Santa Catalina Mts., Oak Creek 
Canyon (R. H. Beamer), Baboquivari Mts. (O. C. Poling). I 
have also seen a female from Atzcapolzalco, Mexico. 

This species belongs to the S. perennis (Sauss.) group which 
is characterized by the abdominal shape. It differs from its 
relatives by a combination of characters: fine punctation on 
summit of tergite I, hind margin of pronotum yellow, tergites 
TV to V or VI marked, extension of male volsella with smooth 
and protruding subbasal lobe. 

Stenodynerus (Parancistrocerus) coronado, new species 

Male. Black marked with ivory yellow as follows: clypeus except free 

margin and apical squarish dot, mandible partly, scape in front, V-shaped 

frontal spot, lower orbital spot, postocular dot, narrowly separated 

humeral spots, tegula partly, spot beneath, parategula, band across post- 

seutellum, legs partly, apical margins of tergites I to VI and sternites 

II and III, that on tergite IT broad, large spots on tergite I extending 

obliquely along summit and almost joining, free spots on tergite II. 

Reddish are: mandible apex, tegula mostly, legs partly including all of 

tarsi. Wings reddish-brown stained. Pubescence fulvous, rather incon- 

spicuous, fairly long and erect on front, propodeal angle, summit of 

tergite I and aciculate area of tergite IJ. Punctation distinct on elypeus, 

coarse and close on front, mesonotum and tergites I and II, becoming 

very coarse and aciculate toward apex of II, sternite II with an im- 

punctate basal V-shaped area around median longitudinal crease, sternite 

III with pit-like punctures subapically. Shape of elypeus about as in 

fig. 8, e, but more regular at base; antennal apex about as in fig. 5, ¢; 

parategula about as in fig. 7, ©; aedeagus with median expansion as in 

fig. 5, b, but more pronounced and rounded; basal extension of volsella 

with a cockscomb-like subbasal crest. Interocellar tubereles prominent, 

smooth, not bridged over front ocellus ; ocular swellings present, hind face 

of propodeum granulate, indistinctly striate; apical margins of tergites 

I and II strongly convex as seen from above, that of II obtusely drawn 

out into a flange about equal to five ocellus diameters. Length to apex 

of second tergite, 8.0 mm. 

Female. Clypeus with a crescentic basal yellow spot; orbital, mesonotal 

and propodeal dots present. Vertex depression rather broad, shallow 

and granular. Length to apex of second tergite, 9.0 mm. 

Holotype, male, No. 5703, Calif. Acad. Sci. Ent., Whitehouse 
Canyon, Santa Rita Mts. Arizona, May 31, 1946 (R. M. Bo- 
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hart). Paratypes, 14 males and 9 females as follows: Arizona: 
Santa Rita Mts. (F. H. Snow, R. Bohart), Chiricahua Mts. 
(L. Kuitert), Greenlee Co. (D. K. Duncan), Palmerlee (N. 
Banks), Jacob Lake (R. Bohart), Oak Creek Canyon (F. H. 
Snow); Pinaleno Mts.; New Mexico: Sapello Canyon (C. F. 
Baker collection) ; Utah: Beaver Canyon (R. Bohart) ; Colo- 
rado: Boulder; Texas: Chisos Mts. 

The obtusely projecting flange and coarse punctation of the 
second tergite are diagnostic. In general, however, the species 
resembles colon (Cresson) which occurs with it in some loeali- 
ties, but has not been reported in Arizona south of Oak 
Creek Canyon. According to specimens in the Snow Museum 
at the University of Kansas, H. L. Viereck misidentified this 
species as toltecus (Saussure). 

Stenodynerus (Parancistrocerus) minimoferus, new species 

Male. Black and ivory-white, legs marked with red. Ivory-white are: 

clypeus except for narrow black margin, mandible spot, large orbital and 

interantennal spots, postocular spot, two nearly connected humeral spots, 

two spots on tegula, spot beneath, parategula, mesonotal dot, post- 

seutellum mostly, lower propodeal angles, legs partly, wavy apical bands 

on tergites I, II, IV and sternite IJ, median apical spot on tergite IIT. 

Red are: mandible apex, large spot on tegula, legs partly (including all 

of mid and hind tarsi, hind femur). Flagellum dull orange beneath. 

Wings lightly stained. Pubescence minute, silvery pulverulent. Puncta- 

tion coarse at middle of elypeus, on propodeum above, at summit of 

tergite I, toward middle of tergite III, and apex of sternite II, sternite 

III coarsely pitted; punctures moderate and close on front and mesono- 

tum. Shape of elypeus about as in fig. 8, e; parategula about as in fig. 

6, c, but slightly ineurved along posterior edge; antennal tip about as 

in fig. 9, d; aedeagus with median and submedian expansions of similar 

breadth, as in coronado; basal extension of volsella with a protruding 

serrately-edged crest. Interocellar area with a pair of prominent narrow 

tubercles which form a low bridge over front ocellus. Humeral angle 

moderate, slightly flanged. Propodeum blunt laterally, forming a weak 

slanting shelf below postscutellum, hind face dull, punctured, feebly 

striate. Tergite I almost as broad as II, acarinarium with a median 

opening (rather than opening equally across entire body), tergites II 

and III with perpendicularly reflexed margins about equal to one and 

one-half ocellus diameters, sternite II stout, creased, reflexed about one 

ocellus diameter, sternite III with somewhat thickened edge which pro- 

trudes convexly at middle. Length to apex of second tergite, 5.5 mm. 

Female. Clypeus with basal ivory erescent, ivory ocular dots present, 

interocellar tubercles lower than in male. Vertex depression broadly 

angled behind, extending almost as far laterally as ocelli. All tarsi red. 

Length to apex of second tergite, 7.0 mm. 

Holotype, male, Davis, California, July 26, 1936. Paratypes, 
31 males and 20 females from the following localities: Davis 
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(R. Bohart, J. DuBois, E. Schlinger) and Independence (L. 
Muchmore), California; Gerlach, Nevada (M. Cazier) ; Green 
River, Wyoming; Salt Lake City (O. H. Swezey) and Timple 
(G. Knowlton), Utah; Blitzen Valley, Oregon (S. Jewett) ; 
Grand Canyon South Rim (EH. Bell and F. Lutz), Santa Cata- 
lina Mts. (R. Bohart) and Tempe, Arizona; Liberty Hill, 
Eastland Co. (G. Wiley), Williamson Co. (R. Strandtmann), 
Burleson Co. (J. Silvey), Kerrville (F. C. Pratt) and Austin, 
Texas. Several Davis paratypes were bred from old Sceliphron 
mud nests. 

This species is the only one of the subgenus with the second 
and third tergites thickened equally. In this respect it re- 
sembles apache in the subgenus Stenodynerus. In addition to 
the mite chamber, minimoferus has well defined interocellar 
tubercles and these with the color differences readily distin- 
euish it from apache. 

Stenodynerus (Parancistrocerus) polingi, new species 

Male. Black or dark brown with ivory yellow as follows: clypeus, 

mandible mostly, scape in front, interantennal mark slightly widened 

above, line along lower orbit, postocular spot, two narrowly separated 

humeral spots, two spots on tegula, spot beneath, parategula, band 

across postscutellum, legs partly (including most of tibiae), apical mar- 

gins of tergites I to VI and sternites II to III, free lateral spot on 

tergite I. Flagellum dull reddish to brownish beneath. Wings brown 

stained, especially in apical cell. Pubescence minute, pale, inconspicuous. 

Punctation fine on clypeus, coarse and moderately close on front and 

mesonotum, coarse on propodeal angles, on tergites I and II (especially 

so in yellow band of II) and toward apices of sternites II and III. 

Shape of clypeus about as in fig. 8, e, but longer; antennal tip about as 

in fig. 9, d; parategula about as in fig. 9, ¢; aedeagus with small sub- 

median expansion, the median (more apical) expansion broad and angu- 

lar; basal extension of volsella with a cockscomb-like subbasal crest. In- 

terocellar area with a pair of large smooth swellings connected by a low 

bridge above front ocellus; shiny areas present on vertex near com- 

pound eyes. Humeral angle somewhat upturned. Propodeum with a large 

shiny space above at base, a rough shelf present below postscutellum, 

lateral angle blunt, hind face irregularly punctured, hardly striate. 

Tergite I with an irregular but complete ridge across summit; tergite 

II about as broad as I, depressed subapieally, reflexed apically about 

one and one-half ocellus diameters; sternite II broad, evenly convex 

and creased at basal middle. Length to apex of second tergite, 8.0 mm. 

Female. Large pale spot across base of clypeus, ocular dots and 

mesonotal dot present, spot on propodeal angle, oblique spot on tergite 

I attached to apical band, tarsi brownish. Vertex depression oval, rather 

indistinct, about twice as broad as an ocellus. Length to apex of second 

tergite, 8.5 mm. 
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Holotype, male, Baboquivari Mts., Arizona, July 10, 1924 
(O. C. Poling). Paratypes, 25 males and 7 females from the 
following localities: Baboquivari Mts., Arizona (O. C. Po- 
ling); Huachuca Mts., Arizona (E. G. Linsley, F. X. Wil- 
liams); Santa Catalina Mts., Arizona (EK. P. Van Duzee). 
Willow Creek Mts., New Mexico (H. S. Gentry). Paratypes 
were collected from June to October. 

Structurally, polingi is close to fulvipes Saussure which is 
the type species of the subgenus. However, polingi has paler 
markings and somewhat more bulging interocellar tubercles. 
Also, the male genitalia differ in details, the aedeagus of 
poling: having a narrower submedian expansion. 

* * * 

Locality records for previously described Stenodynerus oc- 
curring in southern Arizona are given below. 

Stenodynerus (Stenodynerus) ochrogonius R. Bohart. ARIZONA: 

Baboquivari Mts. (type locality), Huachuea Mts., Chiricahua Mts., 

Santa Catalina Mts., Santa Rita Mts., Patagonia, Nogales, Oracle, Oak 

Creek Canyon. NEW MEXICO: Willow Creek Mts. 

Stenodynerus (Stenodynerus) foxensis R. Bohart. ARIZONA: Babo- 

quivari Mts. (type locality), Patagonia, 14 miles east of Oracle, Lowell 

Ranger Station (Pima Co.), Nogales, Tueson. NEW MEXICO: Willow 

Creek Mts. 

Stenodynerus (Stenodynerus) taos (Cresson). ARIZONA: Huachuca 

Mts., Douglas, Phoenix, Grand Canyon, 25 miles east of Sonoita, Turner. 

NEW MEXICO: Taos (type locality), Las Cruces, Mescalera, Santa Fe, 

Albuquerque, Pyramid Peak (Dona Ana Co.), Jemez Mts. COLORADO: 

Boulder, Cone, Sugar City, Pleasant Valley, Paonia, Colorado Springs, 

La Junta, Boulder, Golden, Fort Collins, Eads, Cedaredge, Cheyenne 

Wells, Hoehne, Valmont, Burlington, Pueblo, Fort Collins. TEXAS: 

Davis Mts., Alpine, Van Horn, El Paso, Marathon, New Braunfels, 

Marfo, Del Rio, Devils River, Knippa, Fedor, Brownsville, Austin. 

SOUTH DAKOTA: Buffalo Gap. KANSAS: Cheyenne. WYOMING: 

Grand Teton National Park. CALIFORNIA: Descanso. MEXICO: 

Monclova. 

Stenodynerus (Stenodynerus) microstictus (Viereck). ARIZONA: 

Santa Catalina Mts., Tucson, Phoenix, Bill Williams Fork, Yuma. CALI- 

FORNIA: San Bernardino Co., Imperial Co., Riverside Co., Monterey 

Co., Alameda Co. NEVADA: Nixon, Beatty, Indian Springs, Charles- 

ton Mts. NEW MEXICO: Las Cruees, Mesilla, Santa Fe, Springer. 

COLORADO: Jefferson Co., Boulder, Pueblo, Fort Collins, Longmont, 

Chivington. WYOMING: Green River. KANSAS: Clark Co. (type 

locality), Baldwin, Mead Co. TEXAS: El Paso, San Antonio, Rio 

Grande, Devils River, Brownsville, Cypress Mills, Knippa, Del Rio, Cor- 

pus Christi, Cresson, Eagle Pass, Liberty Hill, Alpine, Paris. SOUTH 
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DAKOTA: Volga. MEXICO: Tlahualilo, Guaymas. LOWER CALI- 

RORNIA: San Domingo, near Mesquital. 

Stenodynerus (Stenodynerus) papagorum (Viereck). ARIZONA: 

Santa Rita Mts., Baboquivari Mts., Huachuca Mts., Santa Catalina Mts., 

Pinalefio Mts., Oak Creek Canyon (type locality), Douglas, Flagstaff, 

Grand Canyon, Jacob Lake. NEW MEXICO: Lordsburg, Santa Fe, 

Mesealero, Jemez Mts., Las Vegas. TEXAS: Brewster Co., Fort Davis, 

Chisos Mts. COLORADO: Florissant, Boulder, Denver, Ouray, Glenwood 

Springs, Meeker, Durango, Chimney Gulch, McCoy, Mesa, Trinidad, Liv- 

ermore, Steamboat Springs. MEXICO: Atzeapolzaleo. 

Stenodynerus (Stenodynerus) percampanulatus (Viereck). ARIZONA: 

near Kayenta, Douglass NEW MEXICO: Las Cruces, Albuquerque. 

TEXAS: El Paso, Davis Mts., Marfa. KANSAS: Hamilton Co. (type 

locality). IDAHO: Tuttle. WASHINGTON: Gardenia. ‘‘W. T.’?: 

Ainsworth, 

Stenodynerus (Stenodynerus) vanduzeei R. Bohart. ARIZONA: Pina- 

leno Mts., Atascasa Mts., near Oracle, Baboquivari Mts. (type locality). 

NEW MEXICO: Organ Mts., Fillmore Canyon, Willow Creek Mts., Drip- 

ping Springs. TEXAS: Davis Mts., Chisos Mts. LOWER CALIFOR- 

NIA: Sierra Laguna. 

Stenodynerus (Stenodynerus) valliceps R. Bohart. ARIZONA: Tempe, 

Douglas. Also from Western Texas, New Mexico, Colorado, Kansas, 

North Dakota, Minnesota (Traverse Co.), Wyoming (type locality Green 

River), Utah, Idaho, Washington, Oregon, California, Lower California, 

Mexico (Sinaloa). 

Stenodynerus (Stenodynerus) cochisensis (Viereck). ARIZONA: ‘‘S. 

Arizona,’’? Oak Creek Canyon (type locality), Grand Canyon. Also from 

Utah, Colorado, Nevada, California, Oregon and Washington. 

Stenodynerus (Parancistrocerus) lacunus (Fox). ARIZONA: Babo- 

quivari Mts., Santa Catalina Mts., San Xavier, Wickenberg, Yuma, No- 

gales, Pima Co., Congress Junction, Patagonia, Tucson, Owlhead. NEW 

MEXICO: Las Cruces, Albuquerque. TEXAS: Brewster Co., Browns- 

ville, Austin, Eagle Pass, Sabinal, Knippa, Cypress Mills, Caldwell Co. 

LOWER CALIFORNIA: Tiburon Island, Concepcion Bay, San Jose del 

Cabo (type locality). CALIFORNIA: Borrego, Riverside Co., Needles, 

Imperial Co. 

Stenodynerus (Parancistrocerus) toltecus (Saussure). ARIZONA: 

Tueson, Oracle, Hot Springs, Oak Creek Canyon, Santa Catalina Mts., 

Santa Rita Mts., Grand Canyon, Baboquivari Mts., Superior, Patagonia, 

Congress, Bradshaw Mts., Nogales, Quijotoa, Texas Pass, Phoenix. Also 

from New Mexico, western Texas, Utah, Idaho, Washington, Oregon, 

California, Lower California, and Mexico (type locality, Mextitlan). 

Stenodynerus (Parancistrocerus) rectangulis (Viereck). ARIZONA: 

Oak Creek Canyon (type locality), Huachuca Mts., Santa Rita Mts., Chi- 

ricahua Mts., Pinalefo Mts., Roosevelt Dam. NEW MEXICO: Des 

Moines, Jemez Springs. 
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A NEW GENUS OF SIMULIIDAE FROM ALASKA 

(DIPTERA ) 

By ALAN Stone, Bureau of Entomology and Plant Quarantine, United 

States Department of Agriculture 

During 1947 and 1948 extensive studies of the biology of 
Alaskan biting Diptera were undertaken by the Alaska Insect 
Project.1 Among the large quantity of collected and reared 
blackflies are two new species belonging to an apparently un- 
described genus related to Prosimulium. One of the species 
was first seen by me in the Canadian National Collection as 
two pupae from Baffin Island. It is my privilege to offer a 
description of these species. 

Gymnopais, new genus 

Adults. Antenna 9-segmented; eyes of female small, occupying only 

about anterior half of head and widely separated from each other; a 

subshining bulla at side of head just behind eye; in the females and 

dichoptie males the emarginations opposite the antennae are shallow and 

the ommatidia-free excision is poorly developed; in the holoptie males 

the lower facets are abruptly smaller than the upper ones. Mouthparts 

in both sexes short, the labrum-epipharynx not exceeding the labellae. 

Hairs of head, thorax, abdomen, and coxae stout, erect or semi-erect, 

with no fine recumbent hairs; pleural membrane with hairs; metanotum 

glabrous with a low median ridge. Wing with small basal cell; hairs of 

wing veins bristle-like, no spiniform ones; radial sector forked, the an- 

terior branch coneave, naked on upper side; posterior branch convex, 

with setae on upper side; vein Ri ending well beyond middle of wing; 

basal section of vein R setose dorsally; r-m cross-vein shorter than basal 

section of radial sector basad of r-m; petiole of medial vein at least twice 

as long as this basal section of radial sector; submedian fork present; 

vein Cue with a distinct double curve. Front basitarsus cylindrical; no 

caleipala on first hind tarsal segment; no pedisuleus on second hind tarsal 

segment. Claws of female untoothed. Female genitalia: Rather broad; 

paraproct small and rounded; gonapophyses short curved toward one 

another apically; 8th sternite well sclerotized, forming a V-shaped plate; 

genital rod with short staff, no tooth on arm, and rounded arm plates; 

spermatheea rather small. Male genitalia: Basistyles subquadrate; disti. 

style triangular, about as long as basistyle, with acute apex but no tooth. 

and concave inner margin; adminiculum broad, hirsute, with stout basal 

arms, a ventrally turned median ‘‘lip’’ and ventral ridge, and a pair of 

slender median appendages from the base dorsally. 

Pupa. Nearly naked, the cocoon rarely more than an irregular mass 

of threads on the ventral surface of the abdomen. Respiratory filaments 

2 to 4, extending forward, somewhat swollen basally and tapering; if 

1This project was conducted under a transfer of funds from the Na- 

tional Military Establishment to the Bureau of Entomology and Plant 

Quarantine, U. S. Department of Agriculture. 
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more than three, two of them often short and stout. Dorsal surface of 

abdomen without retrorse hooklets; ventral surface with 10 to 14 on 

each of segments 4 to is in a single, irregular transverse row on 4 and 

5, double transverse row on 6 and 7. X 

Larva. Length 6-7 mm. Labrum densely hairy; antenna 3-segmented, 

the first segment long and hyaline; second shorter and colored; third 

very small and hyaline; entire mouth brush absent, the basal portion as 

well as the rays; mandibles (Fig. 12) with teeth small and not heavily 

sclerotized; maxilla with palp short and stout; mentum (fig. 11) with 

three groups of blunt teeth; no throat cleft; anal ring of hooks com- 

plete; anal sclerite (fig. 9) a broad Y, the stem posterior and somewhat 

thickened and curved ventrally, the arms anterior and bearing short 

hairs; anal gills 3, tubular, simple. 

Genotype: Gymnopais dichopticus, new species. 
The genus Gymnopais differs from all known genera of 

Simuliidae in the complete absence of mouthbrushes in the 
larva. In other respects it agrees with Prosimulium except 
for the complete absence of fine recumbent hairs on the body, 
the elongate petiole of the median fork, the bulla behind the 
eye, and the absence of retrorse hooklets on the dorsum of the 
abdomen of the pupa. From all other genera of the Simuliinae 
it differs in lacking spiniform hairs on the costa. From Para- 
semulium it is obviously separated by the wing venation and 
the male genitalia. 

The two species here included under Gymnopais differ so 
markedly in certain respects that one might question the rela- 
tionship. These differences are, (1) the holoptic versus di- 
choptice condition of the male head, (2) the shape of the first 
two hind tarsal segments of the male, and (3) the presence or 
absence of tail hooks on the pupa. Weighing against these 
points, however, are the close resemblance in the two species 
of (1) both the male and female genitalia in spite of the great 
difference in their size, (2) the female heads, (3). the vestiture 
of the body, (4) the wing venation, (5) the pupa with its un- 
usual respiratory filaments, arrangement of abdominal hook- 
lets, and rudimentary cocoon, and (6) the apparently indis- 
tinguishable larvae. 

The name of this genus is derived from gymno, naked, and 
pais, child, in reference to the exposed condition of the pupa. 

Gymnopais dichopticus, new species 

Male. Length 3.5 to 4 mm; wing 3.5 to 5mm. Head dark brown with 

faint grayish pollinosity laterally, and clothed with black, semi-erect, 

curved hairs, pointing forward over most of head; head (fig. 2) flattened 

above, the eyes on anterior half and separated by slightly less than the 

width of an eye viewed from above; bulla at side of head behind eye, 

grayish white. Antenna brownish, the scape and pedicel darker; clypeus 

convex, dull; mouthparts yellowish; second segment of palpus darkest, 
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PLATE 24. GYMNOPAIS 

Fig. 1, G. dichopticus, female genitalia, postero-ventral view of cleared 
specimen; fig. 2, G. dichopticus, head of male, front view; fig. 3, G. di- 
chopticus, male genitalia, posterior view from dried specimen; fig. 4, 
G. holopticus, head of male, front view; fig. 5, G. holopticus, male geni- 
talia, dorsal view from cleared specimen. (Drawings by Miss Addie M. 
Egbert. ) 
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with a sensory pit. Scutum dark brown, the humeri usually yellowish 

brown, the scutellum entirely yellow, the scutum and scutellum with 

black hairs; pleural sclerites dark brown; pleural membrane with few to 

many black hairs above; a patch of black hairs at top of mesepimeron ; 

halter yellowish, nude except for short black hairs on the stem anteriorly. 

Hairs of wing dark brown to black; veins pale, those beyond radius 

weak; curvature of vein Cuz not pronounced. Coxae dark with black 

hairs; legs mostly yellowish-brown covered with short, fine, brown hairs; 

hind tarsal segments slender (fig. 6). Abdominal tergites large, brownish 

black with black hairs; lateral lobe of first tergite with long black hairs; 

sternites smaller, yellowish or somewhat blackened, with black hairs. 

Genitalia (fig. 3) broader than head; basistyle yellowish; dististyle 

black with black hairs; adminiculum large, the dorsal concave portion 

shining brown with black pile, the posterior margin and ventral ridge 

with fine yellow pile; a pair of parallel black rods from dorsal surface 

of adminiculum at base extending toward tenth segment. 

Female. Very similar to male. Eyes slightly farther apart, each eye 

viewed dorsally slightly narrower than the distance between them; a 

narrow median area of vertex without hairs. Genitalia (fig. 1): width 

across eighth tergite 1.3 times width of head; ninth tergite black, 

heavily sclerotized and forming an arch over genitalia; eighth sternite 

large, black; anterior gonapophyses yellowish, the median margins nar- 

rowly darkened, each triangular, with the apex curving medially; para- 

proct black, the surface concave with black hairs; cereus smaller than 

paraproct, black with black hairs; arms of genital fork extending to 

lateral margins of anal lobes. 

Pupa. Length 3 to 5 mm. Respiratory filaments (fig. 8) three or four, 

consisting typically of a dorsal pair extending straight forward, swollen 

basally, and a ventral pair arising from a short, downward directed 

stem from the base of the first pair; one or both of the dorsal filaments 

often short and abruptly tapering; the ventral filaments are always slen- 

der, about as long as half of pupa; occasionally this ventral pair is re- 

duced to a single filament. No tail hooks present on last abdominal seg- 

ment dorsally. 

Larva. No specific characters discovered except for those to be seen by 

dissection of the histoblasts of the pupal filaments of the full grown 

larvae. 

Distribution. Alaska and Yukon Territory. 
Type data. Holotype male with associated pupal skin from 

pupa taken in stream 19.1 miles from Fairbanks on road to 
Circle City (Steese Highway), Sept. 14, 1948. Paratypes, 38 
reared females with associated pupal skins, 11 males with as- 
sociated pupal skins, 160 pupae, 11 pupal skins, and 58 larvae 
from the following areas: Three streams between mileposts 
117 and 138 on Glenn Highway (Anchorage to Richardson 
Highway); five streams between mileposts 73 and 112 on 
Richardson Highway (Valdez to Fairbanks) ; fifteen streams 
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PLATE 25. GYMNOPAIS 

Fig. 6, G. dichopticus, hind tibia and tarsus of male; fig. 7, G. holop- 
ticus, hind tibia and tarsus of male; fig. 8, G. dichopticus, right respira- 
tory organ of pupa, dorsal view; fig. 9, G. holopticus, anal sclerite of 
larva; fig. 10, G. holopticus, pupa, ventral view; fig. 11, G. dichopticus, 
mentum of larva; fig. 12, G. dichopticus, mandible of larva. (Drawings 
by Miss Addie M. Egbert.) 
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(including type locality) between mileposts 19 and 121 on 
Steese Highway (Fairbanks to Circle City); Three streams 
between mileposts 50 and 96 on Nabesna Road (Big Timber 
to Nabesna) ; five streams between mileposts 8 and 33 on Tok 
Cutoff (Slana to Tok) ; one stream near milepost 41 on Pal- 

mer-Willow Road; two streams between mileposts 27 and 68 
on Fairbanks-Livengood Road; one stream at Whittier. U.S. 
National Museum No. 57229. Also one pupa and 7. larvae in 
the Canadian National Collection collected at Kluane, Yu- 
kon Territory, July 28, 1948, by Mason and Hughes. 

Biological notes. See after following species. 

Gymnopais holopticus, new species 

Male. Length 3 to 3.5 mm; wing 3 to 3.5 mm. Head (Fig. 4) mostly 

covered with the large eyes; these with large facets from just above level 

of antennal bases, small facets below, the line of demarcation between 

these sharp; black hairs between eyes and on the occiput and gena; 

shining whitish bulla at side of head just below level of large facets of 

eye; clypeus dark with black hair; antenna dark, the flagellar segments 

2 to 7 somewhat paler; mouthparts yellowish; second segment of palpus 

darkest, with a sensory pit; Scutum nearly black, the humeri often paler; 

secutellum yellow; pleural sclerites dark brown; pleural membrane with 

few to many black hairs above; a patch of black hairs at top of mese- 

pimeron. Halter yellowish, nude except for short black hairs on the 

stem anteriorly. Hairs of wing dark; veins pale, those beyond the radius 

weak; curvature of vein Cuz strong. Coxae dark with black hairs; legs 

mostly yellowish-brown, covered with fine brown hairs, short except for a 

fringe on extensor margin of hind tibia; hind tibia somewhat thickened ; 

hind tarsal segments 1 and 2 swollen (Fig. 7). Abdominal tergites 2 to 

7 dark, with black hair; 8 and 9 mostly pale; lateral lobes of first 

tergite with long black hair; sternites small, yellowish, with black hair. 

Genitalia (Fig. 5); width slightly more than half that of head; basistyle 

yellowish; dististyle black with black hair; adminiculum broad, the apex 

coming to a ventrally turned, acute angle; apical portion with short pale 

hairs; dark rods from dorsal surface at base curved outwardly apically. 

Female. Head black with black hair, the eyes on anterior half and 

farther apart than width of one eye, viewed dorsally; median area of 

vertex without hairs; hind tibia, and first two hind tarsal segments not 

thickened; hairs of extensor surface of hind tibia not forming a long 

fringe. Genitalia: Width across eighth tergite about half width of 

head; ninth tergite yellowish, a fringe of black hairs on hind margin; 

eighth sternite sclerotized, dark brown, with dark hair; anterior gonapo- 

physes yellowish, the median margins narrowly darkened, each triangular 

with apex curved medially; paraproct brown, not noticeably concave, 

smaller than cercus which is rather large, quadrate, with black hairs; 

staff of genital fork nearly as long as arm, the arm plate rather large; 

Coloration of body and other structural characters essentially as in male. 
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Pupa (fig. 10). Length 3.5 to 4.5 mm. Respiratory filaments 2 or 3, 

consisting typically of an inner and an outer, slender filament from a 

somewhat swollen base, each usually somewhat shorter than length of 

pupa; often the inner filament has a dorsal branch arising a short dis- 

tance beyond base. A pair of strong tail hooks on the dorsum of the last 

abdominal segment, these slightly smaller in specimens with three res- 

piratory filaments. 

Larva. No specific characters discovered. 

Distribution. Alaska and Baffin Island. 
_Type data. Holotype male with associated pupal skin from 
pupa taken in stream 16.2 miles from Fairbanks on road to 
Circle City (Steese Highway), August 17, 1948. Paratypes, 
38 females with associated pupal skins, 40 males with asso- 
ciated pupal skins, 19 pupae, 67 pupal skins, and 184 larvae 
from the following areas: Stream between mileposts 137 and 
138 on Glenn Highway (Anchorage to Richardson Highway) ; 
stream near milepost 193 on Richardson Highway (Valdez to 
Fairbanks) ; twelve streams (including type locality) between 
mileposts 15 and 121 on Steese Highway (Fairbanks to Circle 
City) ; stream 2 or 3 miles from Circle Hot Springs; four 
streams between mileposts 50 and 84 on Nabesna Road (Big 
Timber to Nabesna) ; two streams 10.9 and 14.4 miles from 
Slana on the Slana-Tok Cutoff; three streams between mile- 
posts 42 and 68 on Fairbanks-Livengood Road. U.S. National 
Museum No. 59230. Also 2 pupae taken at Lake Harbour, 
Baffin Island, August 12, 1935, by W. J. Brown, in the Cana- 
dian National Collection. 

Biological notes. The two species are so similar in habitat 
that they can be most readily discussed together. They were 
first discovered in Alaska? during the 1947 surveys, A. H. 
Storm collecting pupae of both species in different streams on 
the Tok Cutoff July 9. Larvae and pupae were collected later 
in 1947 on other surveys by B. V. Travis, C. S. Wilson, and 
D. W. Jenkins, but it was not until the extensive blackfly 
studies of 1948 conducted by Kathryn M. Sommerman, C. O. 
Ksselbaugh, and R. I. Sailer, that the species were reared and 
both sexes of both species discovered. The adults have never 
been taken in the field. 

The seasonal distribution does not appear to differ for the 
two species. The first identifiable larva of dichopticus was 

“The two species of this genus are treated. as Prosimulium novum 
D. & S. in the paper, ‘‘ Ecological observations on the blackflies and 
punkies of central Alaska’’ by Dale W. Jenkins, Mosquito News 8 (4): 
148-154, 1949. This was a very tentative determination made when the 
first adult was dissected from a pupa, and the 9-segmented antenna and 
forked radial sector were noted. The male and pupa of novwm remain 
undiscovered. 
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collected July 9, 1947, and the first of holopticus July 17, 
1948. The first pupae of both species were collected July 9, 
1947. The last larva of dichopticus was collected September 
7, 1948, the last of holopticus, August 31, 1948. The last pupae 
of both species were collected September 8, 1948. Larvae of 
this genus, too small to determine, were collected from July 2 
to 30, 1948. 

The pupae are found singly on the undersides of rocks in 
streams that are usually rather small and shallow, averaging 
6 to 8 feet wide and 5 inches deep, with a range of 1.5 to 60 
feet in width, and 1 to 18 inches in depth. The streams are 
swift, flowing from 2 to 6 feet per second and often tumbling, 
Stream bottoms varied greatly, ranging from a complete cover 
of small boulders and large rocks to scattered large gravel on 
mud or sand. The streams were also cold, the average tem- 
perature of all of them being 39°F. The type locality of 
dichopticus never exceeded 40°F. all through the season and 
that of holopticus only went to 47.5°. The average tempera- 
ture of the streams in which dichopticus were found was 1° 
lower than that for holopticus, but this may not be signifi- 
cance since it involves a number of streams in which the tem- 
perature was taken only twice. The pH of the streams ran 
from 7 to 8.5 with no difference between the habitats of the 
two species. 

MELANOPLUS RUGGLESI, A MIGRATORY GRASSHOPPER 

FROM THE GREAT BASIN OF NORTH AMERICA! 

(ORTHOPTERA A CRIDIDAP) 

By ASHLEY B. GURNEY, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

In the summer of 1939 there first came to the attention of 
contemporary entomologists an unusual infestation of grass- 
hoppers in Big Smoky Valley, Nye County, Nevada. Since 
1939 many separate bands have moved northwesterly, until 
by 1949 a very large area of range land was involved in north- 
western Nevada, southeastern Oregon, and northeastern Cali- 
fornia. The migratory movements of the grasshopper con- 
cerned have been one of the more striking cases of insect 
migration in the United States. The situation is of special 
interest to students of grasshoppers because in this species 
migratory and solitary phases apparently are well demon- 
strated. 

Gallaway (Jour, Econ. Ent. 41 :925-927, 1949) gave a thor- 
ough preliminary review of the current series of infestations, 
and he referred the grasshopper to Melanoplus occidenta- 
lis occidentalis (Thomas), based at least in part on my iden- 

1Publication costs paid by author. 
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tifications of some ten years ago. More recent studies have 
shown that true occidentalis, which was originally described 
from eastern Wyoming, is distinct from the Great Basin spe- 
cies, and that the latter is without a name. In order that a 
name may be available to economic workers prior to the com- 
pletion of an illustrated and comprehensive treatment of the 
occidentalis species-group, the present description has been 
prepared. Full acknowledgment of the cooperation that has 
helped greatly in the work will be included in the later report. 

Melanoplus rugglesi-, new species 

Male, migratory phase (holotype).—Size large for species-group; 

general form as in occidentalis, but differing with respect to terminalia; 

tegmina and wings also noticeably more elongate. 

Head in dorsal view with compound eyes prominent, combined width 

across eyes 6.2 times interocular width; genae barely wider at point of 

maximum width in frontal view than width across eyes; antennae 2.4 

times pronotal length. Pronotum noticeably flaring laterally on meta- 

zona; front margin broadly and weakly emarginate on median dorsal 

line; hind margin obtuse-angulate, the apex somewhat narrowly rounded 

and the enclosed angle created by extended lateral components of margin 

about 110°; principal sulcus and two prozonal minor sulci strongly de- 

veloped; respective lengths of prozona and metazona, along median ca- 

rina as 1.0 to 1.16; median carina weak anterior to prozonal sulci, obso- 

lete between minor sulci and principal suleus, prominent on metazona; 

lateral lobes in lateral view with construction created by two posterior 

-Sulei conspicuous; dorsal level of median carina in lateral view decidedly 

lower at principal suleus than at extremities, the angle enclosed by pro- 

zona and metazona about 165°. Portion of tegmina extending beyond 

apex of abdomen with respect to total tegminal length as 1.0 to 3.3; 

wings same length as tegmina when folded. Prosternal spine subconieal, 

slanting slightly posteriorly, of normal length for group. Hind femur 

extending slightly beyond apex of abdomen, 3.8 times as long as maxi- 

mum width; hind tibia .86 as long as femur, with 10 external and 11 

internal dorsal spines. 

Abdomen of average proportions for group; subgenital plate bluntly 

conical, with vestigial apical tubercle; supra-anal plate acute, sub- 

triangular, maximum width to length as 1.0 to .95, a medio-longitudinal 

sulecation on basal half bounded laterad by posteriorly converging ridges, 

a moderately raised shield-shaped area in apical third, lateral margins 

scarcely raised and dorsolateral prominences absent; fureula represented 

by very brief knobs slightly more separated than ridges of suleation; 

eercus broader than in occidentalis, the apex more quadrate and less 

2In memory of my late friend and teacher, Professor Arthur G. 
Ruggles, of the University of Minnesota. Long active in organizing and 
directing grasshopper control campaigns, he would be among the first, 
if he were living, to urge that a sound foundation regarding the biology 
of the present grasshopper be obtained as a basis for understanding 
future outbreaks. 
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evenly rounded. Aedeagus characterized by fleshy cuplike rim, enclosing 

three pairs of vertical appendages: lateral appendages arising posteriorly, 

circling the chamber and terminating on each side in an acute triangular 

projection; posterior sublateral appendages simple, platelike in lateral 

view and acute at tips; anterior sublateral appendages cylindrical in 

dorsal half, with conspicuous subapical corkscrew twist. 

Coloration: General coloration reddish brown, blackish and pale areas 

noticeably contrasting; hind tibia lavender. Head reddish, a black post- 

ocular bar circling each eye posteriorly and extending forward with 

checkered interruptions to fastigium; a median black bar from occiput 

toward fastigium narrowing anteriorly and briefly interrupted between 

eyes; face pale gray with irregular brown spots; antennae pale reddish; 

disk of pronotum brown, darker laterally, some dark and pale longitudi- 

nal streaks along anterior margin; shoulders of metazona at junction 

with lateral lobes pale; lateral lobes pale except for shiny blackish on 

dorsal half of prozona and central whitish spot adjacent to principal 

suleus. Tegmen gray with longitudinal row of conspicuous black and pale 

flecks; wing faintly tinged with blue, transparent. Front and middle legs 

pale, irregularly and weakly blotched with brown; hind femur with two 

diagonal bars of brown on paginal area, these darker on dorsal surface, 

ventral and mesal surfaces pinkish; hind tibia lavender, paler at base, 

spines black, apical spurs black-tipped, whitish on basal two-thirds. 

Measurements (length in millimeters) : Over-all body (to tips of closed 

tegmina), 27; body, 21; pronotum, 4.2; front femur, 3.5; hind femur, 

11.3; tegmen, 20. Maximum width of pronotum (across metazona with 

lateral lobes in perspective), 4.1 millimeters; minimum width, 3 milli- 

meters. 

Female, migratory phase (allotype)—General form as in male, but 

more robust, larger in size, face less retreating and antennae propor- 

tionally shorter. Antennae 1.73 times pronotal length. Length of median 

carina of prozona to that of metazona as .83 to 1. Hind femur 3.66 

times greatest width. Portion of tegmina extending beyond apex of 

abdomen with respect to total tegminal length as 1.0 to 5.87; cercus 

bluntly triangular. 

Coloration: Slightly darker than male, a purely individual difference. 

Measurements (length in millimeters): Overall body, 31; body, 27; 

pronotum, 5.5; front femur, 3.5; hind femur, 13.2; tegmen, 23.5, Maxi- 

mum width of pronotum, 5.3; minimum width, 3.9. 

Descriptive notes on solitary phase——The most conspicuous feature of 

the solitary phase is reduction in the length of tegmina and wings. The 

extent of reduction may be best expressed as the ratio of hind femoral 

length to tegminal length. In the solitary phase the tegmen typically 

varies from about 1.2 to 1.55 times as long as the hind femur, while the 

ratio is about 1.75 to 2.0 in the migratory phase. Tegmina of solitary 

males usually extend to the apex of the abdomen or slightly beyond, and 

occasionally are slightly shorter than the abdomen. Females show more 

tegminal reduction, this being most noticeable, among those examined, 
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in specimens from British Columbia and Inyo County, California. The 

tegmina of some specimens of these series do not exceed the tips of the 

hind femora, although I have seen no decided brachypterism such as oe- 

curs in M. occidentalis brevipennis Bruner of western Colorado. 

In general, the body size of both sexes is less in the solitary phase, 

though that is not always true. The following measurements represent 

size averages and extremes in the two phases (lengths in millimeters) : 

Overall body® body tegmen 

migratory phase ¢ 2666 (24 to 29.5) 21.58 (19.5 to 24) 20.45 (18 to 22.3) 

solitary phase o& 20.29 (17 to 23) 19.01 (16.5 to 21) 14.53 (11.5 to 17.5) 

migratory phase 2 30.43 (27.5 to 33.5) 25.72 (23 to 28.5) 23.4 (21 to 25.5) 

solitary phase © 25-15) (20:6) ‘to 28) 24.04 (20.6 to 28) 17.68 (14 to 21) 

In solitary individuals the metazona is proportionately shorter, with 

respect to the prozona, than in migratory specimens. The metazonal 

median carina of solitary males averages 1.07 times as long as the pro- 

zonal portion of the carina, while the average is 1.17 in migratory males. 

These averages are 1.14 and 1.26 for solitary and migratory females, re- 

spectively. Particularly in males, the posterior angle of the pronotum 

is frequently less acute in solitary males than in migratory ones. A less 

definite and less easily measured additional change in the pronotum 

which’ is characteristic of the solitary phase is that the median carina 

tends to be nearly straight or even slightly convex dorsally in solitary 

specimens, when seen in lateral view, rather than being concave adjacent 

to the principal sulcus. 

As regards color, solitary adults have a tendency toward grayish hues, 

with poor development of the rich yellowish-red tinge on the pale areas 

of the pronotum and hind femur which usually characterizes migratory 

individuals. 

Endividuals intermediate between solitary and migratory phases.—As 

is true of Old World species of Acrididae which exhibit both solitary and 

migratory phases, certain individuals represent a stage between the two 

phases. In migratory bands occasional individuals occur with tegmina 

only a little longer than the abdomen. In Oregon I found specimens 

of this sort at three localities, at each place associated with a swarming 

band. Three specimens from Milford, Utah, are nearly typical migratory 

individuals, but to date there has been no confirmation of a migration 

there. Nevada specimens which I collected in 1949 at the sites of migra- 

tory infestations of earlier years were definitely solitary in behavior and 

abundance. Some of these specimens are variable in wing length, how- 

ever, showing a weak tendency toward the migratory phase on the part 

of the populations. he? 

Type.—vU. 8. National Museum No. 59370. 
Paratypes.—Academy of Natural Sciences of Philadelphia ; 

Museum of Comparative Zoology, Cambridge, Mass. ; Ameri- 
can Museum of Natural History, New York City; California 

3Same as body length when tegmina do not extend beyond apex of 
abdomen. 
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Academy of Sciences, San Francisco, Calif.; British Museum 
(N. H.), London, England; Bureau of Entomology and Plant 
Quarantine Laboratory, Bozeman, Mont.; Dominion Entomo- 
logical Laboratory, Kamloops, B. C.; California State Depart- 
ment of Agriculture, Sacramento, Calif.; Oregon State Col- 
lege, Corvallis, Oreg.; State College of Washington, Pullman, 
Wash.; Utah State Agricultural College, Logan, Utah; Uni- 
versity of California, Berkeley, Calif.; University of Kansas, 
Lawrence, Kans. ; Museum of Zoology, University of Michigan, 
Ann Arbor, Mich.; University of Minnesota, St. Paul, Minn. ; 
University of Nevada, Reno, Nev.; University of Wyoming, 
Laramie, Wyo. 

Type locality——Skull Creek Canyon, 20 miles north of 
Fields, Oreg. 

There are 409 paratypes, as enumerated below. Immature 
specimens of rugglest w ill be treated in the forthcoming synop- 
sis of the species-group, and they represent several additional 
localities, none of which, however, adds materially to the dis- 
tribution. Under the name occidentalis, La Rivers (Amer. 
Midl. Nat. 39:692, 1948) has recorded adults from various 
other Nevada localities, and, although I have seen some of the 
material, it is not now before me for paratype designation. 

Migratory Phase 

Oregon: Skull Creek Canyon, 20 miles north of Fields, June 
13, 1949 (A. B. Gurney) (28 3, 14 92) type and allotype 
with same data); Fields-Whitehorse Road, June 14, 1949 
(Gurney) (11 ¢,16 2); valley 10 miles southeast of Skull 
Creek AM miles north of Fields), June 13, 1949 (Gurney) 
(5 6,4 2). Nevada: Craine Creek, Humboldt County (just 
east of Summit Lake Indian Reservation, and about 30 miles 
west of Quinn River Crossing), July 14, 1948 (W. B. Mabee) 
(90 6,21 2); Gerlach, Washoe County, July 7, 1947 (J. R. 
Parker) (11 6, 8 2); Couls Ranch, Lenwood, July 8, 1947 
(J. R. Parker) (24 ¢,15 9); 10 miles east of Battle Moun- 
tain, on U. 8. Highway 40, June 28, 1942 (2 6,8 9);8 miles 
south of Battle Mountain, June 16, 1941 (J. C. Hamlin) 
(2 6,1 2); Big Smoky Valley, Nye County, July 1939 (G. 
N. Shogren) (10 ¢, 20 2); same, 40 miles north of Tonopah, 
May 23, 1939 (1 6,5 @). Montana: Grasshopper Glacier, 
near Cooke, Park County, 11,000 feet, Aug. 1, 1949 (J. R. 
Parker, Frank T. Cowan, David G. Hall) G 4, SeO-ya(Cap= 
parently the result of an unusual migration or movement by 
air currents). Utah: Desert Range Experiment Station, Mil- 
ford, Beaver County, June 26, 1945 (V. E. Shelford party) 
(2 6,1 2) (migratory condition not quite typical); Kane 
County, June 27 1939 (W. W. Henderson) (2 ¢) (no record 
of migration occurring). 
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Solitary Phase 

British Columbia: Chilcotin, various dates, June 5 to Aug. 
16, 1921 (E. R. Buckell) (28 ¢, 28 2); Walhachin, July 8, 
1927 (H.R. Buckell) (23; 1 @) > same, - June 21, 1926 
(1 ¢). Idaho: Big Lost River Range, southeast end, base 
slopes east of Arco, 5,200 to 5,250 feet, Aug, 12, 1928 (Rehn 
& Hebard) (1 ¢); Pocatello, Bannock County, Aug. 6, 1910, 
4,550 to 5,000 feet (Rehn & Hebard) (1 ¢). Wyoming: Rock 
Springs, 6,250 to 6,500 feet, Aug. 11, 1922 (Rehn) (1 ¢). 
Utah: Cache County, May 14, 1939 (Morris Miller) (1 ¢@); 
Salt Lake Valley, September (2 ¢, 1 2); same, Aug. 30 
(1 ¢); same, September 1893 (1 6,1 2); east side of Pine 
Valley, Beaver County, Aug. 24, 1926, 6,000 feet (Rehn & 
Hebard) (1 ¢). Oregon: on Highway 95, 37 miles north of 
MeDermitt, Nevada, June 14 1949 (Gurney) (8 2); one to 
10 miles east of Whitehorse, June 14, 1949 (Gurney) (2 4, 
1 @). Nevada: 15 miles north of Quinn River Crossing, three 
miles south of hotspring on Highway 8A, Humboldt County, 
June 11, 1949 (Gurney) (1 6,1 2); three miles northwest 
of Battle Mountain, June 10, 1949 (Gurney) (1 ¢); hills 
beyond east base of Secret Pass, Ruby Mountains, Aug. 7, 
1928, 6,100 feet (Rehn & Hebard) (1 ¢); Currie, 27 miles 
south of Wells, June 9, 1949 (Gurney) (1 ¢); Big Smoky 
Valley, Nye County, June 2 1949 (Gurney) (8 3, 6 2); 
Duckwater, 14 miles north of Currant, Nye County, June 8, 
1949 (Gurney) (3 6). California: Wild Rose Canyon, Pana- 
mint Range, Inyo County, 6,500 feet, Sept. 7, 1922 (Rehn) 
(1 2); Baldy, Panamint Range, Inyo County, 9,500 to 10,500 
feet, Sept. 7, 1922 (Hebard) (2 6,3 2). 

Melanoplus rugglesi is most nearly related to M. occidentalis 
(Thos.), from which it may be distinguished by the male ter- 
minalia. The cercus of ruggles: is broader and the distinctive 
‘‘eorksecrew twist’’ of the apical portion of the anterior sub- 
lateral appendages of the aedeagus differs from the simple 
apex of these structures in occidentalis. 

It is clear that rugglesi is a characteristic Great Basin spe- 
cies of the occidentalis complex. The more eastern occidentalis 
occidentalis extends to Windemere, B. C., western Montana, 
and central eastern Idaho in the north, while in the southern 
part of its range it penetrates the Grand Canyon area o7 
northern Arizona. The short-winged occidentalis brevipenni: 
of western Colorado intergrades with typical occidentalis, but | 
have seen no convincing evidence of intergradation with rug 
glesi. In southwestern New Mexico and from central Utah 
southward through much of Arizona M. cuneatus Scudder oc- 
eurs. This has been considered a synonym of occidentalis occr 
dentalis, but the types show them to be distinct. 
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SOME SYNONYMS IN THE FAMILY LYGAEIDAE 

(HEMIPTERA ) 

By H. G. BARBER, Roselle, New Jersey 

Through the kindness of Doctor O. Lundblad, Naturhisto- 
riska Rikmuseum, Stockholm, and Doctor E. Seguy, Muséum 
National D’Histoire Naturelle, Paris, it has been possible to 
see the type specimens of several species of Lygaeidae de- 
seribed by Stal (Stockholm) and one described by Fabricius 
(Paris). In addition the identity of several species described 
by Walker, Dallas and Distant has been clarified through in- 
formation generously provided by Mr. W. EH. China, British 
Museum of Natural History, London, and by Dr. R. L. Usin- 
ger, who recently visited that institution. 

1. Lygaeus crassimanus Fab., Syst. Rhyn., 233, 1803. Carolina (Mus. 

Dom. Bose.). 

This species is the same as Oedancala dorsilinea Am. et 
Serv., Hist. Nat. Ins., Hemip. 258, 1843. Amer. Sept.; there- 
fore, it is necessary to use the name Oedancala crassimana 
(F.) for this lygaeid. The doubt and confusion concerning 
the identity of this species is due to the fact that Fabricius 
described the fore femora as unarmed. As the fore-femoral 
spines are concealed by the closely folded tibia they were not 
observed. Stal, Enum. Hem. IV, 139, 1874, placed crassimanus 

in the correct genus but confused it with dorsalis (Say), 
which he treated as a synonym. Stal’s 1874 reference to O. 
crassimana is based on specimens of O. dorsalis (Say), making 
it quite evident that he did not see the Fabrician type con- 
tained in the Paris Museum. 

2. Lygaeus rubriger Stal, Stett. Ent. Zeit. XXIII, 309, 1862. Mexico 

(Type No. 158). 

Rather closely related to lateralis Dallas but much smaller 
and differently marked. Black, anterior and posterior mar- 
gins of pronotum narrowly red, lateral margins from the 
humeral angles anteriorly to beyond middle more widely mar- 
gined with red than remainder of margin before this point; 
the posterior median red fascia is short. Seutellum with an 
apical red fascia. Anterior half of costal margin of corium 
narrowly red. Membrane mutilated. Length 7 mm. 

In 1874 (Enum. Hem. IV, 113) Stal again referred to 
rubriger and added Carolina to the distribution. This Caro- 
lina record is based on a misidentification of a specimen of 
Lygaeus facetus Say. 

3. Cymus franciscanus Stil, Freg. Eugen. Resa, Ins. 252, 1860. San 

Francisco (Type No. 159). | 

In Enum, Hem. IV, 124, 1874, Stal listed, in error, both 
Ischnorhynchus franciscanus and geminatus (Say) as syno- 
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nyms of didymus (Zett.) ; the latter species is resedae (Panz.). 
All three species are row recognized as distinct, belonging to 
the genus Kleidocerys Stephens. K. franciscanus is very closely 
related to the European ericae (Horvath). The species is 
fairly common in California. 

4. Geocoris pallens Stal, Ofv. Vet. Akad. Forh. XI, 236, 1854. Califor- 

nia (Type No. 160); Freg. Eugen. Resa, Ins. 250, 1860; Enum. 

Hem. IV, 136, 1874. 

G. decoratus Uhler 1877 is not a synonym of pallens as list- 
ed by Van Duzee but a distinct species quite common in Cali- 
fornia and other western states. 

Pronotum much wider than long (60 x 35) ; cicatrices black, 
each with a central pale yellow spot; area before these often 
infuseated, and with more or less evident fuscous streaks from 
the cicatrices to the posterior margin; in the var. solutus of 
Montandon these fascia are well marked. The scutellum is 
somewhat longer than wide, with a prominent pale yellow 
vitta on either side. 

5. Geocoris discopterus Stil, Enum. Hem. IV, 136, 1874. New Jersey 

(Type No. 162). 

The type has a short membrane. This is not a variety of 
bullatus (Say) as listed by McAtee 1914 and Van Duzee 1917 
but quite a distinct species which is common in the pine bar- 
rens of New Jersey. 

It is much smaller and differently marked than bullatus. 
The ground color is ivory white, not griseus, the fucous mark- 
ings about the cicatrices and on the posterior half of the 
corlum appear conspicuous in contrast. The head much wider 
than the pronotum, the latter not flattened, more shining, more 
deeply but more sparsely punctate. Scutellum equal to length 
of the pronotum, distinctly longer than wide (30 x 25). 

6. Geocoris scudderi Stil, Enum. Hem. IV, 135, 1874. Texas (Type No. 

163). 

A specimen from College Station, Texas, sent to the author 
agrees with the type. 

7. Geocoris tristis Stil, Ofv. Vet. Akad. Fohr. XI, 236, 1854. San Fran- 

cisco. (Type No. 161); Freg. Eugen. Resa, Ins. 249, 1860; Enum. 

Hem. IV, 136, 1874. 

This species belongs to the genus Hypogeocoris Montandon 
in which the eyes are quite remote from the rounded anterior 
angles of the pronotum. Head, pronotum and scutellum shin- 
ing black; apex of tylus and anterior margin of head, nar- 
rowly on either side, pale yellow; corium grayish yellow, costal 
margins appearing somewhat paler. Head smooth, impune- 
tate, distinctly wider than pronotum posteriorly, median sul- 
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cus of tylus extends posteriorly in a fine line to a point be- 
tween the ocelli. Pronotum much wider than long, lateral 
margins nearly straight, gently converging anteriorly to the 
abruptly rounded anterior angles behind the eyes; cicatrices 
neither well defined nor elevated, preceded by about three 
transverse rows of coarse punctures and followed by a more 
finely and evenly punctate surface. Scutellum very nearly 
equilateral, densely punctate, longitudinally smooth through 
the center, 

The author has not been able to find any examples of this 
species from California. 

8. Ligyrocoris multispinus Stil. Enum. Hem. IV, 145, 1874. Mexico 

(Type No. 165). 

Quite distinct from any species from the United States 
known to the author. It bears close resemblance to Pachybra- 
chius bilobata (Say). Distant gives a very good figure of it in 
the Biol. Centr. Amer. 

9. Plociomera oblonga Stal. Stett. Ent. Zeit. XXIIT, 313, 1862. Mexico 

(Type No. 166). 

This is a small species belonging to the genus Hxptochio- 
mera. Specimens from Mexico and Brownsville, Texas, in the 
author’s collection agree with it. 

10. Plociomera puberula Stil. Enum. Hem. TV, 153, 1874. Texas (Type 

No. 167). 

This specimen belongs to the species described under the 
name Valonetus pilosus Barber, Jl. N. Y. Ent. Soc, XXVI, 
50, 1918. 

The author, not recognizing Stal’s description, redescribed 
it under a new genus. The correct name should therefore be 
Valonetus puberula (Stal). 

11. Carpilis ferruginea St&l, Enum. Hem. IV, 153, 1874. Texas. (Type 

‘No. 168). 

Antennae ferrugineous, bases of second and third segments 
narrowly pale. Head a little wider than long (27 x 25), fer- 
rugineous. Pronotum a little longer than wide; anterior lobe 
scarcely longer than wide; posterior lobe one fourth as long as 
the anterior lobe and very much wider, ochraceous, with three 
fuscous fascia. Scutellum one third longer than wide (30 x 
20), vittate on either side with pale vellow. Corium with very 
slight indication of a membrane, truncate apically. 

Carpilis ferruginea, of authors, has included a second spe- 
cies which is described below as new. 

12. Carpilis consimilis new species. 

Carpilis ferrugineus, Provancher (not St&l), Pet. Fn. Ent. Canada, 

III, 78, 1886. Cape Rouge. 



276 PROC. ENT. SOC. WASH., VOL. 51, NO. 6, DECEMBER, 1949 

Carpilis ferrugineus, Bueno (not St&l), Canad. Ent. XLIV, 212, 

192. Mapanks aes INe Ye 

Carpilis ferrugineus, Parshley (not Stal), Fn. New Engl., 49, 1917. 

Orono, Me. 

Carpilis ferrugineus, Barber (not Stl), Jl. N. Y. Ent. Soc., XXVI, 

45, 1918. 

Carpilis ferrugineus, Barber (not Stil), Jl. N. Y. Ent. Soc., XXXVI, 

176, 1928. Adirondack Mts., N. Y. 

Carpilis ferrugineus, Bueno (not Stil), Synop. Hem., Lyg. 85, 1946.- 

Me., N. Y. 

Very similar to C. ferruginea and confused with that species by a num- 

ber of workers, including the author. As compared to that species the 

head is somewhat wider in relation to its length, the antennae differently 

colored, basal and terminal segments castaneous, second and third, yel- 

low testaceous; pronotum a little wider than long, anterior lobe smooth, 

finely punctate, shining ferrugineous, distinctly wider than long (35 x 

30); posterior lobe one eighth wider than anterior lobe, ochraceous, with 

only slight indication of a median fuscous fascia. Scutellum more equi- 

lateral and uniformly ferrugineous; membrane slight, gently rounded, 

not truncate posteriorly. Pterygodimorphous. In the macropterous form 

the pronotum is differently shaped and the membrane reaches to the 

apex of the abdomen. Length 3 mm. 

Type male: Indian Lake, Adirondacks Mts., N. Y. Para- 
types: 169 males and females from the same locality with the 
dates as follows: 2 Aug. 2, 13 Aug. 3, 13 Aug. 4, 36 Aug. 5, 
2 Aug. 6, 27 Aug. 8, 8 Aug. 10, 2 Aug. 11, 1 Aug, 13, 1 Aug. 
18, 2 Aug. 21, 1 Aug. 22, all in 1921; 1 Aug. 2, 3 Aug. 6, 2 
Aug. 8, 15 Aug. 9,6 Aug. 10,5 Aug, 12, 2 Aug. 18, 1 Aug. 21, 
1 Aug. 23, 1 Aug. 26, all in 1927; 2 Aug. 27, 1 Sept. 3 in 1938; 
1 Aug. 15, 1940; Great Swamp, Chatham, N. J., July 16, 1944 
(Collected by J. and W. Rapp). All of the above in the collec- 
tion of the author. Orono, Me. (Collection of H. M. Parshley). 

13. Rhyparochromus vicina Dallas, 1852. Several years ago Mr. W. E. 

China, British Museum of Nat. Hist., informed the author that 

Rhyparochromus vicina Dallas 1852 is the same as Ligyrocoris 

sylvestris (Linn.). 

14. Lygaeus californicus Walker, 1872, is the box elder bug, Leptocoris 

trivittatus (Say). This and the following synonomy is based on 

comparisons made by Dr. R. L. Usinger. 

15. Nysius scutellatus Dallas, 1852, from Jamaica is distinct from ericae 

(Sehill.). 

16. Belonochilus mexicanus Dist. is a synonym of numenius (Say). 

17. Cymus reductus Barber from Arizona is a synonym of Cymus guate- 

malanus Dist. 

18. Phlegyas tropicalis Dist. is a synonym of annulicrus Stal. 
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NOTES ON FOREST MOSQUITOES OF PANAMA. I. HAEMAGO- 

GUS SPEGAZZINII FALCO KUMM ET AL, HAEMAGOGUS IRI- 

DICOLOR DYAR, ANOPHELES (LOPHOPODOMYIA) SQUAMI- 

FEMUR ANTUNES, AND ANOPHELES (ANOPHELES) FAUSTI 

VARGAS, FOUR NEW RECORDS FOR THE COUNTRY .!: 2 

(DipTERA, CULICIDAE) 

By PrEpro GALINpDO,? STANLEY J. CARPENTER* and HAROLD TRAPIDO® 

The biology of the mosquitoes of the forests of Panama is 
little known, Published information is scant and not based on 
systematic all-year collections, with the result that the few 
observations that have been published are not always entirely 
accurate and new species and new records are still to be found, 
particularly on the forested mountains that arise along the 
isthmus. 

The finding of active cases of yellow fever in the eastern 
part of the country has made it increasingly important that a 
thorough knowledge of the forest mosquitoes occurring in 
Panama be obtained. With this view in mind the authors have 
started an intensive study on the biology and taxonomy of 
these mosquitoes, which will be reported in a series of publi- 
cations, of which this is the first. 

Haemagogus spegazzinii falco Kumm et al 

The species Haemagogus spegazzinu Brethes is widespread 
throughout South America, apparently breaking up into two 
subspecies, spegazzinu Brethes and falco Kumm et al. Both 
subspecies have been incriminated as vectors of yellow fever 
in several parts of South America. 

Some years ago, Komp (personal communication) obtained 
a few larvae in a tree-hole in Barro Colorado Island, Panama 
Canal Zone, from which he reared typical males of H. spegaz- 
zn falco, but the species was not found again. 

During the present study the authors have frequently en- 
countered females of this species on the forested mountain 
known as Cerro La Victoria, some twenty miles east of Panama 
City, between elevations of 400 and 2,000 feet above sea level. 

1The authors wish to express their appreciation to Dr. K. O. Courtney, 

Coordinator of the Yellow Fever Service, and to Dr. Herbert C. Clark, 

Director of the Gorgas Memorial Laboratory, who have made possible 

many of the trips where some of the species herein reported were ob- 

tained. 

2Entire publication costs paid by Gorgas Memorial Institute to obtain 

immediate publication. 

3From the Departamento de Salud Publica, R. de P. and the staff of 

the Gorgas Memorial Laboratory, Panama City, R. de P. 

4Lieutenant-Colonel (MSC) USA. 

5Biologist, Gorgas Memorial Laboratory, Panama City, R. de P. 
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No larvae have been found in nature but typical males have 
been obtained from eggs laid by females in the laboratory. 
This mosquito has definite arboreal habits, feeds avidly on 
man and is relatively common, especially between the 400 and 
1,000 foot levels, but wherever it occurs it is greatly outnum- 
bered by H. equinus Theobald and H. lucifer (Howard, Dyar 
and Knab). 

A further note on the relative abundance of this species 
throughout the year will be published at a later date, together 
with an account of the methods used to sample the popula- 
tion of the different species of mosquitoes in the forest. 

Haemagogus iridicolor Dyar 

This species was originally described from the Atlantic 
Coast of Costa Rica and has not been taken elsewhere. Ac- 
cording to Dyar (1928) the larvae live in the water in bamboo 
joints. | 

The senior author has reared this species on several occa- 
sions from larvae found in low, open tree-holes alone sandy 
beaches of the Atlantic coast of Northwestern Panama. Fe- 
males readily attack man, sometimes biting in full sunlight. 
Records of the species are as follows: Bocas del Toro Island, 
Bocas del Toro Province, 1-15-46; I-17-46; I-12-47; I-13-47. 
Bahia Azul, Bocas del Toro Province, VI- 16- 49, Secretario, 
Boeas del Toro Provinee, VI-17-49. 

Anopheles (Lophopodomyia) squamifemur Antunes 

This interesting species has been previously reported from 
Colombia, Venezuela, French Guiana and Brazil, always from 
a few females captured in the forest. 

During a recent trip to the Upper Pequeni River, the au- 
thors were fortunate in capturing four females of this species. 
All of the specimens were taken at night on a white sheet with 
the reflected light of a bright gasoline lantern. The record is 
as follows: Candelaria Hydrographic Station, Pequeni River, 
IJI-24-49, 

Anopheles (Anopheles) fausti Vargas 

This anopheline was described by Vargas from southern 
Mexico and has never been reported outside of that country. 
The senior author reared a single male of this species from a 
pupa taken from a narrow, deep tree-hole in dense forest dur- 
ing the month of December. The pupa was associated with 
several larvae of Anopheles eisent Coquillett and Culex brown 
Komp. A second collecting trip to the same hole in the month 
of April, toward the end of the dry season, yielded only sev- 
eral larvae of Sabethes cyaneus (Fabricius). The single reec- 
ord follows: Cerro La Victoria (1,000 feet elevation) 20 miles 
east of Panama City, XIT-15-48. 
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A NEW MOTH ON COCONUT FROM CUBA, WITH 

DESCRIPTIONS OF NEW GENERA FOR RELATED SPECIES 

(LEPIDOPTERA, PHALAENIDAE) 

By JoHN G. FRANCLEMONT, Bureau of Entomology and Plant Quaran- 

tine, United States Department of Agriculture 

Over a year ago Dr. 8. C. Bruner of Cuba submitted for 
identification a moth reared from a larva found feeding on the 
rachis of the leaves of the coconut palm. Larvae, pupae and 
a cocoon were included in the sending. Later he was able to 
send three more moths, all reared. The moth, a new species, is 
a striking form representating a new genus related to Scole- 
cocampa, which is the Herminodes! of authors writing on the 
Neotropical fauna. The venation of the hind wing is its most 
diagnostic character, vein 5 being weak and arising from 
shghtly below the middle of the discocellulars. 

Two other generic names are proposed at this time for de- 
seribed species which show closer relationship to the new spe- 
cies than to the species of Scolecocampa. 

Echinocampa, new genus 

Type: Echinocampa cocophaga, new species. 

Head prominent; antennae pectinate in the male, subserrate in the 

female; eyes large, globular, naked, unlashed; palpi oblique and ascend- 

ing, reaching to slightly above bases of antennae, first segment short, 

second segment long, third segment very short, approximately one-fifth 

the length of the second, clothed with appressed scales; proboscis re- 

duced, short; front with an overhanging tuft of scales. Thorax clothed 

with flat scales and hairlike scales intermixed; legs closely scaled, the 

tibiae unarmed and unspined, fringed with short hair, longest on the 

posterior tibiae. Fore wings elongate, narrow and linear, outer margin 

almost straight, apex and inner angle rounded, without an accessory 

cell, with 7-10 from upper angle of discal cell, veins 8-9 stalked. Hind 

wing normal in shape, with vein 5 weak and arising from slightly below 

the middle of the discocellulars, with veins 3 and 4 short stalked. Ab- 

domen long and exceeding the hind wings, clothed with scales. 

Male genitalia with the arms of tegumen and vineulum moderately 

broad; vinculum with a broad flattened saccus; uncus moderately long; 

valves symmetrical, apex cupped, costa with a slight hump near base; 

clasper (2) broad, articulate; juxta with two large apical spurs; aedoea- 

gus with three short spines on apical margin. 

1The genotypes of Scolecocampa Guenée, species Général des Lépidop- 

téres, vol. 5, p. 131, 1852, and Herminodes Guenée, Species Général des 

Lépidotéres, vol. 6, p. 481, 1852, respectively, ligni Guenée 1852 = 

liburna Geyer 1837 and nigripalpis Guenée 1852, are congeneric. It is 

thus necessary to employ the name Scolecocampa for all the Neotropical 

species now referred to Herminodes. 
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PLATE 26. MALP® GENITALIA 

Fig. 1. Echinocampa cocophaga; fig. 2, Rhamnocampa albistriga; fig. 
3, Elegocampa catharina. (All figures drawn to the same seale.): 
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Female genitalia with the lower (anterior) vaginal plate with a nar- 

row, deep sinus; ductus bursae heavily sclerotized; bursa with a circle 

of small, internal spines at about the middle. 

The genus may be distinguished immediately from all oth- 
ers in the complex of genera centering around Scolecocampa 
by the position of vein 5 of the hind wings. 

Echinocampa cocophaga, new species 

Head clothed with gray white scales and hair; scape of antennae 

clothed with white scales; fore wings gray with a slight rusty tint, costal 

margin white, two small dark dots in the cell, an indication of dark 

grayish streaking on the veins, fringe concolorous; dise of thorax con- 

colorous with fore wings, collar and tegulae more grayish; hind wings 

white; abdomen white. Underside white. Expanse 31-34 mm. 

Male genitalia: Plate 26, figure 1. 

Female genitalia: Plate 27, figure 4. 

Venation: Plate 28, figure 7. 

Larva: Flattened dorso-ventrally; head partially withdrawn into the 

first thoracic segment, flattened and extended forward with the mouth- 

parts in a horizontal plane; first thoracic segment very conspicuously 

wider than the second, covering the basal one-third of head, cervical 

shield highly sclerotized; thoracic and abdominal segments heavily 

spiculate laterally and lightly dorsally, except the last three abdominal 

segments which have the spiculation as heavy on the dorsum as on the 

sides; spiracular openings elevated; setigerous tubercles raised and sur- 

rounded by sclerotized plates; setae 2, 3, 5 and 6 stout and extremely 

long, those on the three abdominal segments before the last the longest 

and stoutest; thoracic legs and abdominal prolegs extended laterally, 

the crochets of the latter large. The larvae were found feeding upon the 

rachis of the leaves of the coconut palm (Cocos nucifera). 

Pupa: Normal for the group, somewhat flattened dorso-ventrally, with 

two raised prominences on the head above the bases of the antennae. The 

cocoon fusiform, of silk and shreds from the rachis of the leaf of the 

foodplant. 

TYPE: ¢, Marianao, Havana, Cuba, May 16, 1948, Cesar 
Abrev Coll. (E. E. A. de Cuba No. 11337). Larva on Coco- 
nut Palm. USNM TYPE No. 59220. 
PARATYPE: 1¢, Havana, Cuba, Emerged Dec. 1, 1947, 

E. Padilla Coll. Breeding on Coconut Palm; 14, Marianao, 
Havana, Cuba, Emerged Feb. 25, 1948, Cesar Abrev Coll., on 
Coconut Palm; 19, Jaguey Grande, Cuba, July 1947, Cesar 
Abrev Coll., from pupa on Coconut Palm. 

The venational character emphasized in the generic descrip- 
tion will separate this species easily from all related species. 

Elegocampa, new genus 

TYPE: Herminodes catharina Schaus = Elegocampa catharina 

(Schaus). 
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PLATE 27. FEMALE GENITALIA 

Fig. 4, Echinocampa cocophaga; fig. 5, Rhamnocampa albistriga ; fig. 6, 

Elegocampa catharina. (All figures drawn to the same scale as Plate 26.) 
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Head prominent; antennae subpectinate in the male, fasciculate in the 

female; eyes large and spherical, naked and unlashed; palpi oblique and 

ascending, reaching to bases of antennae, first segment short, second seg- 

ment long, third segment about one-fifth the length of second, clothed 

with appressed seales and hair; proboscis weak, moderately long; front 

with a triangular crest of hair and hairlike scales. Thorax clothed with 

narrow scales and hair; legs clothed with scales, tibia unarmed and un- 

spined, fringed with hair. Fore wings moderately long and narrow, the 

apex evident, outer margin oblique, with the venation as in Hchinocampa. 

Hind wings with vein 5 strong and well below the middle of the disco- 

cellulars. Abdomen exceeding the hind wings, clothed with narrow ap- 

pressed scales. 

Male genitalia with the arms of tegumen and vinculum moderately 

broad, viniculum with saceus prolonged and narrowed; uncus short, 

broadest in the middle, constricted before apex and before base; valves 

symmetrical, apex cupped, costa with a marked hump near base; clasper 

(?) broad, spinose and ankylose; juxta quadrate; aedoeagus with an 

exterior scobinate patch near apex. 

Female genitalia with the lower (anterior) vaginal plate heavily sclero- 

tized, invaginated on the posterior and lateral margins; ductus bursae 

short, sclerotized at its entrance into the bursa; bursa with a ring of 

irregularly placed, weak, internal spines around the middle. 

This genus may be readily distinguished from Hchinocampa 
by the position of vein 5 of the hind wing and by the less 
widely pectinate antennae of the male as well as by the anky- 
lose clasper (?) of the male genitalia. 

Included species : 

Elegocampa catharina (Schaus) 

Herminodes catharina Schaus, Ann. Mag. Nat. Hist. (10) 12: 382, 

1933. 

Male genitalia: Plate 26, figure 3. 

Female genitalia: Plate 27, figure 6. 

Venation: Plate 28, figure 9. 

The immature stages and foodplant of this species are un- 
known. 

Rhamnocampa, new genus 

TYPE: Herminodes albistriga Schaus = Rhamnocampa albistriga 

(Schaus). 

Head prominent; antennae fasciculate in the male and ciliate in the 

female; eyes large and spherical, naked and unlashed; palpi oblique 

and ascending, reaching to well above bases of antennae, first segment 

short, second segment long, third segment about one-third the length of 

second, clothed with narrow, appressed scales; front with an overhang- 

ing tuft of hairlike scales. Thorax clothed with scales and some hairlike 

scales; tibiae unarmed and unspined, fringed with short hair. Fore 
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PLATE 28. WING VENATION 

Fig. 7, Echinocampa cocophaga; fig. 8, Rhamnocampa albistriga; fig. 
9, Elegocampa catharina. (All figures drawn to the same scale.) 
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wings long, trigonate, apex evident, with an accessory cell, veins 7-9 

from apex of accessory cell, veins 8 and 9 stalked, vein 10 from upper 

side of accessory cell. Hind wings with vein 5 strong and from lower 

angle of discal cell, veins 3 and 4 short stalked. Abdomen exceeding the 

hind wings, clothed with scales. 

Male genitalia with the arms of the tegumen moderately broad; vin- 

culum short, with a broad flattened saccus; uncus moderately long and 

narrow; valves symmetrical, apex cupped, costa with a long spurlike 

prolongation from near the base; clasper (?) narrow, slight, ankylose; 

juxta rectangular, emarginate at apex and produced at base; aedeagus 

with the apex more heavily sclerotized and with two small apical spine- 

like projections. 

Female genitalia with the opening of the ductus bursae near the mid- 

dle of the lower third of the lower (anterior) vaginal plate; ductus 

bursae moderately long, lightly sclerotized except at entrance into bursa, 

there more heavily sclerotized; upper third of bursa slightly thickened, 

with a ring of small, internal spines around the middle. 

The genus can be easily distinguished from both Eehino- 
campa and Elegocampa by the venation of the fore wing, 
which has an accessory cell. 

Included species: 

Rhamnocampa albistriga (Schaus) 

Herminodes albistriga Schaus, Proce. U. S. Natl. Mus. 46:507, 1914. 

Male genitalia: Plate 26, figure 2. 

Female genitalia: Plate 27, figure 5 (Type). 

Venation: Plate 28, figure 8. 

Superficially the larva and cocoon of this species are rather 
similar to those of EF. cocophaga. The larva also feeds upon 
the coconut palm. 

From Scoleocampa the three new genera may be differen- 
tiated by the shape assumed by the vestiture of the second 
palpal segment; in Scolecocampa the second segment bears 
long hairs shortest at the base and longest at the apex, giving 
the sezment a triangular appearance and the entire palpus a 
beaklike appearance; in the three genera described here the 
second palpal segment appears cylindrical, being clothed with 
appressed scales. The aedoeagi of these genera lack the cor- 
nuti on the vesica, so characteristic of the species of Scoleco- 
campa. 

NINTH INTERNATIONAL CONGRESS OF ENTOMOLOGY 

The Ninth International Congress of Entomology will be held August 

17-24, 1951, in Amsterdam, Netherlands. Entomologists wishing to re- 

ceive programs and application forms are requested to communicate now 

with the Secretariat, ¢/o Physiologisch Laboratorium, 136 Rapenburger- 

straat, Amsterdam. 
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THE GENITAL FILAMENTS OF PHLEBOTOMUS DURING 

COPULATION!, 2 

(DiprerA, PSYCHODIDAE) 

By MarsHALL Herria, Gorgas Memorial Laboratory, Panama, R. de P. 

In the study of Central American species of Phlebotomus 
there has been noted a rough correlation between the thick- 
ness and length of the genital filaments of the male and the 
ducts of the spermathecae of the female. In general, those 
species with short, heavy filaments (which are actually tubes) 
have correspondingly short, broad spermathecal ducts. Par- 
ticularly striking are the species of the Brumptomyia group, 
e.g., Phlebotomus galindoi (1) where both filaments and ducts 
are extraordinarily long, slender and convoluted. The matter 
is of some importance since it may aid in matching males and 
females of new species. It had appeared likely that the fila- 
ments actually penetrated the ducts during copulation, al- 
though we had not observed the phenomenon in several thou- 
sand specimens of various species, nor were we aware that it 
had been described until, during the preparation of this note, 
we happened onto Sinton’s (2) observation. He figured the 
genital filaments in situ within the body of a female P. major, 
where they had been broken off in mounting a copulating pair. 
Sandflies are occasionally taken in copula but they usually 
separate immediately. 

During a heavy evening flight of P. perfiliewt in the Abruz- 
zi, Italy (August 1948), a number of specimens were caught 
in a suction tube and transferred directly to alcohol. In iden- 
tifying this batch one pair was found still in copula. The 
genital filaments, to about one-fourth of their total length, 
completely filled the ducts of the spermathecae. (Figs. 1 and 
2.) 

One of the apical spines of each style was in contact with 
the last obvious (ninth) tergite. The parameres were both on 
the outside, compressing the body of the female slightly. The 
tips of the aedeagus, slightly ventral to the parameres and 
approximately in line with the stem of the genital fork, were 
inserted in two separate pouches, both partly filled with gran- 
ular debris. In this species the ducts of the spermathecae are 
separate and their basal portions are thin-walled, funnel-like 
expansions (Sacca (3)), Fig. 2, b.d. There is a posterior, 
transverse, dorsal fold common to both the pouches and the 

1This work was done under a contract between the Army Medical Re- 

search and Development Board, Office of the Surgeon General, and Gorgas 

Memorial Laboratory. 

“Entire publication costs paid by Gorgas Memorial Institute to obtair 

immediate publication. 



PROC. ENT. SOC. WASH., VOL. 51, NO. 6, DECEMBER, 1949 2ST 

bases of the ducts, which in the drawing appears as though it 
were a tooth-like projection of the aedeagus. The lateral lobes 
were held away from the female by the lone hairs (not shown 
in the drawing) borne by these structures and by the lobes 
of the eighth sternite. The cerci appeared to have had their 
bases telescoped by pressure, but this feature was also noted 
in a number of free females. The granular debris in the 
pouches was also noted in other specimens. 

Some workers in describing species have given the measure- 
ments of the portion of the filaments which may project be- 
yond the aedeagus. In our experience this is extremely va- 
riable. The tips of the filaments are often within the aedeagus 
or just barely extruded, a position which the mechanics of 
copulation would seem to call for in the initial stages. How- 
ever, it is very common to find the filaments extruded. The 
four ‘other males of the same lot of P. perfiliewi had the fila- 
ments extruded to about the same extent as the one in copula 
(average extrusion 100, of an average total length of 475,). 
In 18 males of other lots, all but two had the filaments ex- 
truded at least one-sixth of their total leneth. In a random 
sampling of six Central American species, about half the males 
showed appreciable extrusion except in one species (unde- 
scribed) with very short filaments (about 160.) and extremely 

TEXT FIGURE. 

Figs. 1 and 2, Phlebotomus perfiliewi in copula, phenol mount, camera 
lucida drawings; fig. 2, detail showing aedeagus, genital filaments filling 
ducts of spermathecae; b.d., base of spermathecal duct; g.f., stem of 
genital fork; p., pouches with granular debris; par., tip of paramere. 
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short ducts (about 10”), where there was no extrusion, In 
the other species the extruded portion rarely exceeded the 
length of the spermathecal ducts. In the extreme case of P. 
galindov the genital filaments of our one male specimen have 
a total leneth of about 2440y, with about 640 extruded in a 
coiled mass. The ducts of the spermathecae measure about 
1500 coiled within a longitudinal distance of only 320u. The 
maximum extrusion of the filaments in a series of males may 
prove to be useful as an index of the length of the ducts when 
the females are unknown. 

In many American species of Phlebotomus the spermathecae 
have a common duct with the bifurcation often at some dis- 
tance from the external opening. The tips of the genital fila- 
ments are in some cases sharply bent or somewhat flared. 
Whether these modifications serve to guide the filaments into 
the separate ducts, and indeed the whole matter of the degree 
of penetration, must await other chance findings of specimens 
which remain in copula. 
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ENTOMOLOGICAL SOCIETY OF WASHINGTON 

591ST REGULAR MEETING, MAY 5, 1949 

The 591st regular meeting of the Society was held at 8 P. M., Thurs- 

day, May 5, 1949, in Room 43 of the U. S. National Museum, with Dr. 

Snyder presiding. Forty-nine members and 10 visitors were present. 

The minutes of the previous meeting were read and approved. 

The Society elected the following to membership: 

Donald M. Allred, Dept. Zoology and Entomology, Brigham Young 

University, Provo, Utah. 

Richard W. Coleman, Dept. Entomology and Parasitology, University 

of California, Berkeley 4, Calif. 

Addie M. Egbert, Division of Insect Identification, Bureau of Ento- 

mology and Plant Quarantine, U. S. Department of Agriculture, Wash- 

ington 25, D. C. 

Frank Ehrenford, Division of Entomology and Parasitology, University 

of California, Berkeley 4, California. 

Roy Fritz, Division of Entomology and Parasitology, University of 

California, Berkeley 4, California. 

William B. Hull, Lt. jg. USN, Naval Medical Research Institute, Navy 

Medical Center, Bethesda,’ Md. 
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E. W. Jameson, Division of Zoology, University of California, Davis, 

Calif. 

M. A. Stewart, Division of Entomology and Parasitology, University 

of California, Berkeley 4, Calif. 

It was the unanimous vote of those present that the June meeting be 

held as a joint pienie with the Insecticide Society of Washington. Dr. 

Snyder appointed Fern Bell and R. A. St. George to represent the Society 

on the Picnic Committee. 

C. F. W. Muesebeck exhibited Professor Alvah Peterson’s book, ‘‘ Lar- 

vae of Insects. Pt. I.’’, and briefly introduced the evening’s subject: 

‘‘Immature insects, their relation to problems of identification, and their 

bearing on systems of classification.’’? Jllustrated talks on recent ad- 

vances and applications were then given by Louise M. Russell, A. B. 

Gurney, Alan Stone, and W. H. Anderson. 

Miss Russell discussed immature Hemiptera. She said that members 

of the Hemiptera pass through a gradual metamorphosis, or pauro- 

metabolous development. In most of the order, there is an evident simi- 

larity in shape, structure, and habits between the successive instars, and 

this sometimes permits the use of the same characters in the classification 

of immature and adult insects. The eggs of some of the Heteroptera are 

recognizable and have been used infrequently in classification. Nymphs 

of the Heteroptera and Auchenorhyncha may be recognized as typical of 

these categories, and some have been described, but comprehensive studies 

of them and correlation of such studies with the classification of the 

adults either has not been undertaken, or has not been completed and 

published. Studies of the immature instars of each of the major groups 

of the Sternorhyncha have been made and integrated with studies of the 

adults. The classification of the Aleyrodidae has been based primarily on 

the immature insects, the adults of most of the species of this family 

being unknown. In the Hemiptera, immature instars of only the Aleyro- 

didae have been used extensively in classification, but the results of their 

limited use in other groups, suggests that they can be used effectively 

throughout the order. (Author’s abstract.) 

Dr. Gurney gave some general impressions of the progress made to 

date by entomologists studying the immature stages of certain minor or- 

ders of insects. He emphasized the success a few investigators have had 

in learning to recognize the species of grasshoppers from eggs and 

nymphs. The impetus given to the study of aquatic insects during the 

past few decades by an increased interest in fresh-water biology has been 

partly responsible for the immature stages of Odonata, Ephemeroptera, 

Plecoptera, and Trichoptera being better known than those of most 

other minor orders. He gave a brief review of the larvae of Neuroptera, 

with particular reference to the grouping of families in a manner that 

demonstrates natural relationships. Of special interest is the discovery 

of the full-grown larva of Polystoechotes punctatus (F.). This larva, to 

be described fully in the near future, shows that the Ithonidae and 

Polystoechotidae are more closely allied than had formerly been sup- 

posed. (Author’s abstract.) 



990) PROC. ENT. SOC. WASH., VOL. 51, NO. 6, DECEMBER, 1949 

Dr. Stone, discussing Diptera, said that their basic classification is to 

a considerable extent founded upon characters of the immature stages. 

If the primary division of the order is considered to be between the 

Nematocera and the Brachycera, this is supported by the opposed, bit- 

ing or chewing mouthparts versus the parallel, hooklike, tearing mouth- 

parts of the larvae. If the major division is between the Orthorrhapha 

and the Cylorrhapha this is based upon the character of the pupa, in the 

first case this usually being exposed and the adult emerging through a 

T-shaped slit, while in the latter the pupa is developed in the hardened 

last larval skin which opens by a circular break when the adult is ready 

to emerge. Many of the families of Diptera can be recognized by larval 

or pupal characters, and in certain families some of the best specific 

characters are to be found there. This is particularly true of the larvae 

of mosquitoes and the pupae of blackflies, and it is of great value when 

surveys of these pests are undertaken. Recently, the pupal characters of 

mosquitoes, particularly of the genus Anopheles, have been studied with 

considerable success; and in this genus, also, the eggs have been found 

to offer valuable clues in the recognition of species. It becomes more 

and more evident, as time goes on, that the immature stages of Diptera 

offer a rich field for research and a profitable one because of their value 

both for classification and determination. (Author’s abstract. ) 

Dr. Anderson discussed the relationships between the larvae of several 

genera of weevils belonging to the so-called broad-nosed weevils. It was 

indicated that the four subfamilies which are recognized on characters 

of the adults may not be natural ones. The characteristics of the larva 

of Thaumaphrastus karanisensis Blaisdell were mentioned briefly. Judg- 

ing from the relative importance attached to these characters the species 

should be transferred to the Dermestidae. (Author’s abstract.) 

Dr. Alvah Peterson, when asked to add his observations to those al- 

ready made, said that emphasis must be placed on the necessity for 

preserving this immature material in first-class shape. 

Discussion followed by Snodgrass and Sasscer. 

Dr. H. Boschma, Director of the Leiden Museum, Leiden, Netherlands, 

was introduced to the Society. 

The meeting adjourned at 10:02 P. M. 

HELEN LOUISE TREMBLEY, Recording Secretary 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

592ND REGULAR MEETING, JUNE 15, 1949 

The 592nd meeting of the Entomological Society of Washington was 

held as a joint picnic with the Insecticide Society of Washington, Wed- 

nesday, June 15, at 6:15 P. M. There were approximately 100 present, 

including members, their families, and friends. They met at the Jessup 

Blair Recreation Center, Silver Spring, Md., for a picnic supper, fol- 

lowed by softball, horseshoes, and movies. 

HELEN LOUISE TREMBLEY, Recording Secretary 

Actual date of publication of Vol. 51, No. 5 was October 19, 1949. 
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THE ORTHOPODOMYIA ANOPHELOIDES SUBGROUP 

OF MOSQUITOES 

(DiprERA, CULICIDAR) 

By Kenneru L. Knigur! and P. F. Marrineiy2 

The extreme difficulty routinely encountered in attempting 
to identify Orthopodomyia material of the anopheloides sub- 
group from the Pacific areas has led to a study of the material 
of this genus existing in the collections of the British Museum 
(Natural History) and of the United States National Museum. 
The results of this study are reported here. 

Edwards (19382) divided the genus Orthopodomyia into 
two groups: Group A (Orthopodomyia) and Group B (Ban- 
croftia). Group A is characterized by the following: (1) 
Thorax without well-defined markings, but mottled with 
patches of light and dark scales, (2) Wings with pale costal 
spots, or with a dense speckling of pale scales. (3) Femora 
and tibiae spotted. Group B is characterized by the follow- 
ing: (1) Thorax with narrow, sharply defined lines of white 
scales on a blackish ground; two of these lines cross the seutel- 
lum, from the edge of which very long white scales project. 
(2) Wings without pale costal scaling. (3) Femora and tibiae 
not spotted. The Neotropical species phyllozoa is intermediate 
between these groups in that it has spotted wings and lees as 
in Group A and distinct scutal markings (but of a different 
type) as in Group B. However, on the basis of the male geni- 
talia (mesosome with apical teeth) phyllozoa is similar to the 
members of Group B, and it is accordingly included in that 
group. 

Mainly on the basis of wing markings Group A may be sub- 
divided into three subgroups as follows: Subgroup I—ano- 
pheloides, Subgroup Il—arboricollis, and Subgroup IlI— 
fascipes. 

Subgroup I—anopheloides. Oriental, with extensions into the Pala- 

earctic and Australasian Regions. Male palpus approximately three- 

fourths to four-fifths the length of the proboscis. Costal vein possess- 

1Lt. Commander, MSC, USN. Naval Medical Research Institute, Be- 
thesda, Md. 

“Dept. of Entomology, British Museum (Natural History), London. 

FEB 17 1950 
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ing distinct sectoral, subcostal, preapical, and apical pale areas. To 

date, the following names have been designated for members of. this 

subgroup: albipes Leicester, andamanensis Barraud, anopheloides (Giles), 

maculata Theobald, maculipes Theobald, madrensis Baisas, manganis 

Baisas, megregori Banks, nigritarsis Leicester, and nipponica LaCasse 

and Yamaguti. 

Subgroup Il—arboricollis. Ethiopian (Mauritius) and Oriental Re- 

gions. Male palpus equal to the proboscis in length. Costal vein lacking 

the preapical pale area. Included species: arboricollis d’Emm., flavi- 

costa Barraud, flavithorax Barraud, and vernoni van Someren. 

Subgroup I1I—fascipes. Neotropical Region. Male palpus approxi- 

mately four-fifths or nearly equal to the length of. the proboscis. Costal 

vein with considerable scattered pale scaling. occasionally 1-2 definite 

pale areas present. Included species: fascipes Coquillett, sampaioi Lima, 

and townsendi Lima (male unknown). 

The names listed as belonging to the anopheloides subgroup 
have been given largely on the basis of variations in the pale 
markings of the proboscis and of the hind tarsus. Because 
of the very small numbers of specimens of the members of this 
subgroup in collections at the present time, it is extremely 
difficult to assess the allowable ranges of variation for each 
species. However, aside from those names which are straight 
synonyms, it seems quite likely that some of the others either 
represent only natural variants or at the most only subspecies. 
For example, the number of all white hind tarsal segments 
has commonly been used as a specific or varietal character. 
Yet, Baisas (1946) has recently demonstrated from larval- 

adult associations that at least one species (madrensis) may 
have either the last two or the last three hind tarsal segments 
entirely white, and that intergrades occur between these two 
conditions. In addition, our study has shown the variation 
in the proboscis pale scaling to be too extensive for. diagnostic 
use. Also, the extent of the pale scaling of the basal half of 
the costal vein has proven to be extremely variable, even to the 
extent of a pale area being present on one wing and absent 
from the other of the same specimen (however, the extent of 
the prehumeral area on madrensis is constant enough to be 
of diagnostic value). Until larval-adult associated specimens 
are available from many points in the geographical range of 
the anopheloides subgroup, it will be necessary to continue 
the use of at least the tarsal markings in the separation of 
species and varieties. 

The male genitalia has not proven too useful for species 
diagnosis. The larval stage possesses several characters of 
apparent diagnostic value, but even with these it is not com- 
pletely possible as yet to assess the value of all the known types 
of variations. For example, the completeness or incomplete- 
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ness of the sclerotized plate of the eighth abdominal segment 
would seem to be of diagnostic value, yet both conditions are 
found in what is at present regarded as andamanensis speci- 
mens. The shape of the pupal trumpets and paddles has been 
found useful in separating albipes, but for the remainder no 
diagnostic pupal characters have been discovered. 

With the exception of madrensis, the members of the ano- 
pheloides complex are essentially all part of a single ‘‘super- 
species.’’ Within this superspecies, several different levels 
of distinctness occur. 

An asterisk after the listing of the location of type speci- 
mens indicates that they have been seen by one of us. 

Since the anopheloides subgroup is made up of such closely 
related species, its members have a large number of characters 
in common. Consequently, in order to simplify the species 
descriptions, these characters are summarized here, and will 
not be repeated unless subject to variation of apparent diag- 
nostic importance. 

ADULT. Male. Head: Proboscis dark, marked with a narrow white 

band at the labial joint, and with variable white or yellowish markings 

on the apical half. Palpus noticeably shorter than the proboscis (ap- 

proximately three-fourths to four-fifths); dark, marked with a small 

dorsal white patch basally, and with white rings over the joint of II-II1, 

apically on III, and over the apex of IV and along all of V (a total 

of 1 patch and 8 rings of pale scales); segment V markedly slenderer 

and shorter than the others and turned downwards; a very few stiff setae 

at the apices of III and IV. Torus with numerous white scales; numer- 

ous slender, greatly elongate white scales on the first 5 flagellar seg- 

ments. Vertex with narrow white scales over the dorsum and with a 

line of similar seales along the eye margins, a tuft of long white scales 

extending down between the eyes; the dorsum also bearing large num- 

bers of pale upright forked scales, these darker posteriorly; laterally 

a small anterior patch of broad dark scales, remainder of the lateral 

aspect covered with broad white scales. 

Thorax: Seutum with acrostichal and dorsocentral bristles numerous; 

rather thinly covered with narrow scales, these whitish marginally and 

with a variable pattern of brown, yellowish, and whitish scales over 

the disc. Secutellum with narrow, outstanding elongate pale scales. Apn 

with broad white scales; ppn with narrow curved pale scales along 

antero-dorsal margin, broadened pale scales over the posterior one-half. 

Following pleural areas each with a patch of broad white scales: proe- 

pisternum, subspiracular, a small patch on preala below the knob, the 

upper one-half and all of the posterior margin of the sternopleuron, 

and the lower mesepimeron; a patch of narrow curved white scales on 

upper mesepimeron that merges with the dorsal mesepimeral hair tuft 

(this tuft consists of only a few pale hairs). 
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Legs: Coxae with broad white scales, some dark scales ventrally on 

the mid and hind coxae, fore coxa with a patch of elongate pale scales 

ventrally. - Femora speckled and marked with pale scaling, some apical 

pale scales usually present. Tibiae with varying amounts of seattered 

pale scaling, an apical white ring present. First segment of each tarsus 

usually with seattered white sealing, tarsal segments with various com- 

binations of basal and apical pale scaling. Fore and mid tarsal claws 

unequal, larger claw unidentate, smaller simple; hind tarsal claws 

equal, simple. 

Wings: Dark, the costa marked with the following areas® of pale 

scaling: basal, prehumeral, humeral, presectoral, sectoral, subcostal, 

preapical, and apical. The humeral area also occurs on veins 1 and 5; 

the sectoral area on veins Se and 1; the subcostal on veins 1, 2, 3, and 

4 and sometimes also shows a few scales on 5.1; the preapical area 

on 1, 2.1, 2.2, 4.1, and 4.2; and the apical area on vems 1, 2:1, 222; 

3, 4.1, 4.2, and 5.1, these areas usually subapical on 2.1, 2.2, and 3. An 

accessory sector area occurs on veins 1 and 2; and an additional area 

occurs on veins 4 and 5.1 just distad of the fork of vein 5. Some of 

the costal markings are reproduced to varying degrees on the under 

surface also. Considerable variation, some of it perhaps specific in 

nature, occurs in the presence and size of the basal, prehumeral, hu- 

meral, and presectoral areas; also in whether or not the apical area 

is apical or subapical on veins 2.1, 2.2, and 38. Halter pale. 

Abdomen: Tergites dark, I and II with a lateral band of white scales, 

III-VILI with baso-lateral and apico-lateral white spots, basal bands 

present or absent, some of the tergites usually with a paired subdorsal 

median white spot. Sternites dark, marked with various pale markings 

(all pale scaled in madrensis). Genitalia: Basal lobe of basistyle with 

four or more prominent elongate spines, two slenderer spines just ven- 

trad to these, a large patch of prominent elongate hairs just dorsad to 

the basal lobe, remainder of basistyle with numerous hairs of various 

shapes and sizes. Mesosome and 9th tergite rather membranous in ap- 

pearance, the latter usually with 1-3 pairs of very pale bristles. The 

8th tergite with a prominent truncate prolongation medially on the 

caudal margin. 

Female. Different from the male as follows: Proboscis without the 

medial narrow pale band of the male, but with variable areas of pale 

sealing on the apical half. Palpus somewhat over one-third the length 

of the proboscis, apical white scales present on each of the two visible 

segments, subapical pale scales also present in albipes, one or more basal 

pale scales present (these latter arise under the anterior margin of the 

elypeus and it has not been completely possible in all cases to determine 

whether or not they are actually attached to the palpus or to the ely- 

peus). Antenna with elongate white scales present on the first flagellar 

3Pale markings are designated as ‘‘areas’’ and the dark markings 
as ‘‘spots.’’ The nomenclature used for the markings of the wings is 
adopted from Christophers (1933). 
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segment only. Tarsal claws equal, simple. Tergites marked approxi- 

mately as in male, but markings varying considerably, even within a 

species. 

PUPA. Without striking modifications, the only rather distinctive 

character being the somewhat angular shape of the paddles (not true 

of albipes). 

LARVA. All of the sclerotized portions darkly pigmented, the larva 

in general being a mahogany red in color. Head: Antenna smooth, 

swollen sub-basally, hair tuft inserted well before the middle. Median 

mouth-brush hairs with very fine elongate lateral comblike branching. 

Antennal hair and hairs 4, 5, 6, and 7 markedly plumose; hairs 5 and 6 

very long; hair 12 short, stellate, with spiculate branches. Mentum 

not very dark, with 8-12 lateral teeth. 

Abdomen: Dorso-lateral hair of segments I and II with 3-9 plumose 

branches (specialized in madrensis); lateral hair of III-VI very stout 

and long, single or double. Segments VII and VIII covered with a dark 

sclerotized plate, that on VII incomplete ventrally, that on VIII incom- 

plete ventrally or complete; the comb of VIII is borne in a slight pos- 

terior emargination of the plate and consists of 28-42 prominent teeth, 

the comb teeth being of two distinct sizes, 7-12 large teeth, each of these 

alternating with 1-3 small seale-like teeth, ventrad of the last large tooth 

there are 3-12 small teeth, the large teeth with the central spine broader 

and longer than the longest lateral spines (modified in albipes however), 

the small teeth fringed laterally and apically. Pentad hairs 1 and 5 

(the latter being plumose) with 2-5 branches, hairs 2 and 4 single; hair 

3 with 8-14 plumose branches; 2 microsetae also present on the plate. 

Siphon very dark except for the apex; rather sharply tapered from the 

hair tuft; a paler circular area at base; no acus or pecten; siphon hair 

tuft inserted shortly before the middle, with 12-14 plumose branches 

(6-10 in madrensis). Anal plate very dark, complete; lh with 2 

branches; just basad of the anal plate is a narrow dark selerotized ring 

that is narrowly incomplete dorsally, or depending upon the species also 

incomplete ventrally; ventral brush borne caudad of the anal plate and 

consisting of 14 densely branched tufts, each tuft borne on the grid, the 

lateral bar of the grid usually pale in color; ise with about 10-14 

branches, one of the more ventral branches of this tuft being quite 

noticeably stouter, and much longer, than the others (not nearly as pro- 

nounced in madrensis, however) ; osc single.’ Anal gills with dorsal pair 

approximately the length of the anal plate, and twice the length of the 

ventral pair. 

We wish to thank Mr. C. 8. Laubly and Dr. W. V. King 
for their kindness in making available material from New 
Guinea, and Dr. Alan Stone for extending the privilege of 
studying the material in the U. S. National Museum. We are 
indebted to Mr. F. E. Baisas, Bureau of Health, Manila, 
Luzon, Republic of the Philippines for additional information 
on the types of madrensis. 
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Key To THE ADULTS# 

Abdominal sternites wholly white scaled; prehumeral pale area 

on costa extends from base of costal vein to, or beyond, the 

humeral crossvein; proboscis pale scaling yellow _ madrensis Baisas 

Abdominal sternites III-VII dark, marked with basal pale bands 

and occasionally with pale apical or subapical patches; pre- 

humeral pale area on costa, when present, separated from one 

or both of the basal and humeral areas; proboscis pale scaling 

NOt SVe OWN eee ses See A eee SW ENG 2a ee no 

Hind tarsal segment II distinctly pale scaled at base on the 

outer surface, the pale sealing occupying basal 0.07-0.15 of 

the segment; female palpus with basal, median, subapical, 

navel en oncorill yyylounitey ww sleds) ie AYO SS sass ke albipes Leicester 

Hind tarsal segment II dark at base on at least the outer sur- 

face; female palpus as above except for lacking the subapical 

QD 21 ea ge Oe ne eae ee ae ee eM le eee Na ety ed ea as 

Hind tarsal segments IIT and IV each with a subapical black 

land Sun Ver completely, we wiliuite pe. nets eek sete eee tee 4 

Hind tarsal segments III-V all pale sealed, or at the most only 

IBUE Ayahele By RioeHoeel: los Toyah a ee Ee 5 

Hind tarsal segment II with the apical white area occupying 

OMIS=0l2 Grok stheRserinienit see e ns eeenennee anopheloides (Giles) 

Hind tarsal segment IIT with the apical white area occupying 

0.31-0.46 of the segment.__.______. anopheloides maculata Theobald 

Hind tarsal segment III with a black subapical band, IV-V all 

Dales Calle dees se a ee ee oe eee maculipes Theobald 

Hind tarsal segments III-V all re Scaledices ts Use ce | Nae eet 6 

Hind tarsal segment II with the apical 0.18 or less pale scaled; 

male 8th tergite with the caudal margin of the posterior pro- 

longation rather straight (except in Javan material), notice- 

ably irregular, the irregularities frequently being in the form 

Otesmell dentielesm: (hime i214) ee eaeees alee andamensis Barraud 

Hind tarsal segment II with about the apical 0.30 pale scaled; 

male 8th tergite with the caudal margin’ of the posterior pro- 

longation emarginated medially, smooth or only slightly ir- 

POLAT CAs ci ee eek ee Ore ie Bells des megregori (Banks) 

Kpy To THE FourtH INSTAR LARVAE 

Larger comb teeth consisting of a stout elongate spine with a 

fringe of short hairs laterally along the proximal portion 

(Gated 7: nie Pos en oo Lg Letra its fe eM ees ewe a albipes Leicester 

Larger comb teeth with a group of prominent elongate projec- 

tions arising from an expanded apex, the median projection 

usually being stouter and longer than the others (fig. 1! 8 )uav ears 2 

4The adult of madrensis has not been seen by us. 
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2. The main lateral hair of abdominal segments I-II with the 

branches coarse up to the tips and with the plumosity confined 

to about the basal half; none of the branches of ise greatly 

stouter and longer than the others. madrensis Baisas 

The main lateral hair of abdominal segments I-II with the 

branches normally tapered to their apices and with plumosity 

along most of their length; isc with one of the more ventral 

branches greatly stouter and longer than the others... 3 

3. The siphonal hair tuft inserted at 0.32-0.42 the length of the 

SPONGY seITTN TINE) ORI). andamanensis Barraud 

The siphonal hair tuft inserted at 0.42-0.50 the length of the 

SHY OLAS LOL DEeLOVET, “1 OVS\ wove (ey ee es anopheloides (Giles) 

anopheloides maculata Theobald 

maculipes Theobald 

megregori (Banks) 

Orthopodomyia anopheloides (Giles) 

(Figures 1, 2, 3, 4, 19, and 21) 

1903. Mansonia anopheloides Giles, J. Trop. Med. 6:315(male, female, 

larva). Typr-Loc.: Dehra Dun, U. P., India (Wyville-Thom- 

son). Type: Male, female (cotypes) in British Museum.* 

1908. Orthopodomyia nigritarsis. var. Leicester, Cul. Malaya, p. 177 

(male, female). Typr-Loc.: ‘‘The Dindings,’’ Pangkor Laut, 

F.M.S. (Daniels). Type: Female (labeled ‘‘cotype’’) in 

British Museum.* 

1910. Orthopodomyia maculipes Theobald, Mon. Cul. 5:470. In part 

the three females from Peradeniya, Ceylon, and the male type 

from Travancore). 

1913. Orthopodomyia anopheloides (Giles). Edwards, Bull. Ent. Res. 

4:239. Synonymy of nigritarsis and maculata, and of the three 

Ceylon females referred by Theobald to maculipes. 

1934. Orthopodomyia anopheloides var. maculata Theo. Barraud, Fauna 

t of Brit. Ind., Dipt. 5:101. Points out that the type male of 

maculata is probably the one mentioned by Theobald (Mon. 

Cul. 5:470) as being the type male of maculipes since there is 

no record in the Indian Museum of this latter type. 

1946. Orthopodymia manganus Baisas, Mon. Bull. Phil. Bur. Hlth. 22: 

35 (males, females, pupae, larvae). Typr-Loc.: Llavac, Laguna 

Province, Luzon, Philippines (Sunico). Type: Male (holo- 

type), with associated larval and pupil pelts, disposition not 

given. 

1948. Orthopodomyia (Orthopodomyia) nipponica LaCasse and Yama- 

guti, Mosq. Fauna of Japan and Korea. Part II P. 264 (male, 

females, pupae, larvae). Typr-Loc.: Kyoto, Honshu, Japan. 

Typp: Male, female (cotypes) in U. S. National Museum.* 

1948. Orthopodomyia anopheloides (Thomson, 1903). LaCasse and 

Yamaguti, loc. cit. p. 269. Error in author association. 
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ADULT. Male. Proboscis with a narrow median white ring at the 

labial joint and a variable white area subapically. The subapical white 

area is quite variable in size, ranging from just a dorsal patch to a com- 

plete band that reaches the apex laterally and ventrally. The prehum- 

eral and presectoral pale areas on the costal vein are quite variable 

in size (apparently not confluent with the adjoining areas however), even 

being absent in some cases, basal pale area usually present. Hind tarsal 

segment II laterally and dorsally dark at base; with an apical white 

band of variable size, this band occupying 0.14-0.26 of the segment 

(0.14-0.19 in the specimens from India and China and 0.18-0.26 in the 

one from Japan). Third hind tarsal segment white scaled, with a sub- 

apical black band of variable size, the basal white area occupying 0.34- 

0.65 of the segment (0.34-0.56 in the specimens from India and 

China and 0.55-0.65 in the one from Japan). Segment IV also with 

a subapical black band. Segment V all white. At least some of 

the abdominal sternites with basal pale bands. Eighth tergite with 

the caudal margin of the posterior prolongation emarginated me- 

dially (slightly to prominently so) and varying from nearly smooth 

to being conspicuously irregular (the irregularities even being in 

the form of small denticles in some cases) (figs. 1-4). Female. 

Proboseis dark, marked with a white band on apieal one-half and 

with a dorsal white area between the white band and the apex, 

the actual extent of the white scaled areas being quite variable, the 

two areas sometimes even being joined laterally and ventrally in the 

Philippine material. Palpus with median and apical rings of white 

scales, some white scales also present basally (at least one or two). 

Hind tarsal segment II with the apical white band occupying 0.13-0.23 

of the segment. Hind tarsal segment III with the basal white area 

occupying 0.40-0.63 of the segment. Remainder as in the male. 

PUPA. Trumpets (fig. 21) long and conical, heavily infuseated ex- 

cept at the extreme base and apex. Paddles (fig. 19) squarish, pointed 

at the apex, about 1.7x as long as their greatest breadth and just under 

twice as long as segment VIII, the terminal bristle very small, single 

to trifid, arising just before the apex. The outer edge of each paddle 

is thickened on about the basal half. The distal portion of this thickened 

region bears a few extremely minute spines. for pertinent details of 

the chaetotaxy, see Tables 1 and 2. 

LARVA. Antenna 3.8-5.9 times longer than the greatest width. The 

sclerotized plate on segment IIT incomplete ventrally, the band on the 

anal segment basad of the anal plate incomplete both dorsally and 

ventrally (may be only very narrowly incomplete ventrally). Siphon 

index 4.0-6.3 in whole larvae, 2.9-5.0 in pelts. Siphonal hair tuft 

inserted at 0.42-0.50 the length of the siphon from the base. 

BIONOMICS. The larva of this species has been taken 
from water standing in tree holes, bamboo stumps, stone bowls, 
and garden tanks. Nothing has been published concerning 
the habits of the adults. 
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DISTRIBUTION, Specimens examined. British Museum 
(66, 9%, 5 pupal and 10 larval pelts, 5 larvae). INpIA: 1¢, 
12, Dehra Dun, U. P. (cotypes of anopheloides); 44,29, 

22,1 larva, 2 larval pelts, Krol Mt., W. Himalayas (Barraud) ; 

12, 1 pupal and 1 larval pelt, 4 larvae, Yellapur, N. Kanara 
(Barraud. Assam: 12, 1 pupal and 1 larval pelt, Gologhat 
(Barraud); 1 larval pelt, Nongpoh (Barraud) ; 1 larval pelt, 

Rhangamatti, Chittagone Hill Tracts (Barraud). Mauaya: 
12, Panekor Laut (=? Pulau Panekor Laut), Malaya (type of 

nigritarsis). CHINA: 1¢, 12, Hangchow (Wu). U.S. National 

Museum (2¢, 42, 2 pupal pelts, 2 larval pelts, 2 larvae). 
Assam: 1 larva, Doom Dooma, Sookerating (Ilardy). Putnrp- 

PINES: 22, 2 larval pelts, Baguio, Luzon (Shields). JAPAN: 
26, 2%, 2 pupal pelts, 1 larva, Kyoto, Honshu (cotypes of 
nipponica ) . 

Additional records from the literature. Pumippines: Tune- 
kone, Manea, San Jose, Bulacan Province, Luzon (Baisas, 
1946); Llavae, Laguna Province, Luzon (type series of man- 
ganus; Baisas, 1946). 
DISCUSSION. The synonymy of manganus is based upon 

a study of the type description and of the two female speei- 
‘mens (with associated larval skins) in the U.S.N.M. collection. 

An examination of the material used by Barraud (1934) 
for his description of the members of the anopheloides sub- 
eroup has shown his descriptions to be incomplete on the 
details of proboscis, wing, and palpal markines used by Baisas 
to delimit manganus. When the full limit of variation in 
markings is included for each of these structures, no essential 

difference occurs between the two species. This is also true 
of the pupal and larval differences described by Baisas. — It 
is true that the larval figure in the type description does not 
show one of the inner branches of isc as beine stouter and 
very much longer than the others, which is typical for ano- 
pheloides, but Baisas has kindly pointed out to us in a per- 
sonal communication that the presence of such a branch in ise 
of manganus was overlooked at the time the type description 
was prepared, 

The synonymy of nipponica is based upon an examination of 
the type series which is deposited in the U.S.N.M. The type 
description is in error in figurine hind tarsal segment IT as 

beine basally banded. 

Orthopodomyia anopheloides maculata Theobald 

(Figures 5 and 6) 

1910. Orthopodomyia maculata Theobald, Ree. Ind. Mus. 4:29 (male). 

Typr-Loc.: Maddathorai, Travancore, India (Annandale). Tyrer: Male 

(holotype) in Indian Museum, Caleutta. 
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ADULT. Differs from anopheloides only in the wider band at the apex 

of hind tarsal segment II, this band occupying the apical 0.31-0.41 of the 

segment. Also, in the specimens seen, the caudal margin of the posterior 

prolongation of the male eighth tergite is less irregular (figs. 5 and 6). 

PUPA. Not distinct from that of anopheloides. For details of the 

chetotaxy see tables 1 and 2. 

LARVA. Not distinet from that of anopheloides. 

BIONOMICS. The larva has been collected from tree holes 
and bamboo stumps. 
DISTRIBUTION. Specimens examined. British Museum 

(56, 92, 2 pupal and 3 larval pelts, 5 larvae). 
CryLon: 16, 42, Peradeniya (Green; McGahey) ; 26, 32, 

Suduganga (Senior-White); 16, 12, Aluwi Lake (Senior- 
White). 

Java: 16,12, 2 pupal and 3 larval pelts, 5 larvae, Buiten- 
zore (Paine). 

Additional records from the literature. INp1a ; Maddathorai, 
Travancore (type ¢ ; Theobald, 1910). 

Orthopodomyia maculipes Theobald 

(Figures 7, 8, 22) 

1910. Orthopodymia maculipes Theobald, Mon. Cul. 5: 470 (females). 

Typr-Loc.: Andaman Is. (Lowis and Ray White). Type: Females 

(cotypes) in British Museum (1 female, 1 slide-mounted head, and 1 

slide-mounted wing are labeled ‘‘type’’; however, there are 3 addi- 

tional females from the Andamans eollected by Lowis and White 

which were undoubtedly part of the series used by Theobald but are not 

labelled types.® 

1934. Orthopodomyia anopheloides var. maculipes Theo. Barraud, 

Fauna of Brit. Ind., Dipt. 5:101. Different combination. 

ADULT. Similar to typical anopheloides, differing only in having 

hind tarsal segment IV all white. Male. Proboscis with a narrow median 

white ring at the labial joint and a broad apical pale scaled band, a 

small dark patch at the extreme apex which varies from being just 2 

small dorsal spot to a narrow ring completely around the apex. Costal 

vein with the prehumeral area small or absent. Hind tarsal segment II 

dorsally dark at base and with the apical 0.12-0.17 pale scaled (both 

hind legs missing in the single Palawan male). Segment IIT with a sub- 

apical dark band, the basal 0.51-0.57 white scaled. Segments IV-V all 

white. Sternites largely dark at the most with narrow basal bands and lat- 

eral pale scales. Highth tergite with the caudal margin of the posterior 

°Edwards (1913) pointed out that the three females from Peradeniya, 
Ceylon included by Theobald in his type description are in reality 
anopheloides (treated as maculata in this paper). According to Barraud 
(1934 )the type male of maculipes recorded by Theobald as being in 
the Indian Museum, Calcutta is not on record there. Barraud stated 
further that in this case Theobald was probably referring in error to the 
type male of maculata, which is there. 
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prolongation emarginated medially, smooth or with a few irregularities 

(not denticulate). Female. Proboscis dark, marked with a broad white 

band on apical one half and with a dorsal white area between the 

white band and the apex, the actual size of these two markings rather 

variable. Palpus with median and apical pale rings of white scales, 

some white scales also present basally. Hind tarsal segment II with the 

apical white band occupying 0.14-0.22 of the segment. Hind tarsal 

segment III with the basal white area occupying 0.55-0.70 of the 

segment. Remainder as in the male. 

PUPA. Not distinct from that of anopheloides. For details of the 

chaetotaxy see tables 1 and 2. 

LARVA. Not distinct from that of anopheloides. Antenna 4.6-5.2 

times longer than the greatest width. The sclerotized plate on segment 

VIII incomplete ventrally, the basal band on the anal segment incom- 

plete both ventrally and dorsally. Siphon index 3.0-3.5. Siphonal hair 

tuft inserted at 0.44-0.48 from the base. 

In the U. 8. N. M. collection there are four whole larve 
from the Irahuan River, Palawan (Laffoon and Fitzgerald), 
collected from a wooden bucket, which probably belong to this 
species, but in the absence of adults from the same collection 
actual identification cannot be made. However, maculipes 
was collected in the same immediate area. In these specimens, 
the antenna is 4.2-5.0 times longer than wide, the siphon index 
is 3.4-3.7, and the siphon hair tuft is inserted at 0.44-0.50 the 
leneth of the siphon from the base.. The sclerotized plates 
are as described above. 
BIONOMICS. The larve have been taken from water col- 

lected in bamboo stumps, tree holes, and from a tin container. 
DISTRIBUTION. Specimens examined. British Museum 

(36, 62, 2 pupal and 2 larval pelts, 1 pupa). ANDAMAN 
IsuaAnpDs: 4 (including the cotype). Manaya: 36, 22, 2 pupal 
and 2 larval pelts, Singapore (Given). JAva: 1 pupa, Buiten- 
zorg (Paine). U.S. National Museum (1¢, 32,4 pupal and 4 
larval pelts). PHiuipPINes: Irahuan River, Palawan (John- 
son). 

Additional records from the literature. Stam: Nakon Sri 
Tamarat, Khao Ram (Edwards, 1928). Sumatra: nr. Lake 
Ranau, Tjoeroeb, Boekit, Daoen (Brue and Edwards, 1931). 
JAVA. BornEo. (Brug and Bonne-Wepster, 1947). 
DISCUSSION. Differing from typical anopheloides by only 

a single character as this species does, one would suppose it 
to be, at the most only a subspecies of anopheloides. However, 
believing that it takes more evidence to create a subspecies 
than it does a species, namely, evidence showing isolation 
(geographical or otherwise) to occur, maculipes has been given 
specific status here because of apparent overlap of its distribu- 
tion with that of both typical anopheloides and a. maculata. 
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In view of the findings of Baisas (1946) that the number 
of hind tarsal segments that are all white scaled may vary 
within a single species (madrensis), it is believed quite pos- 
sible that future collecting may show maculipes to be simply 
a natural variant of typical anopheloides. 

Orthopodomyia mcgregori (Banks) 

1909. Kertészia, megregori, Banks, Phil. J. Sei. 4:548 (males). TyPE- 

Loc.: Basilan Island, Philippines. Type: Males (cotypes) in the Bur. 

Sci., Manila. Destroyed during World War II. 

1932. O. albipes Leicester. Edwards, Gen. Insect., fase. 194:108. 

Synonomized megregori. 

ADULT. Distinct from anopheloides, a. maculata, and maculipes on 

the extent of the white sealing on hind tarsal segments II-V. Similar 

to maculipes in the form of the male eighth abdominal tergite. 

This species was deseribed from two male specimens. Since the types 

are no longer in existence and since no new material has been taken 

from the type locality, it is not possible, from the original deseription 

alone, to properly place this species at the present time. However, a 

single male (with associated pupal and larval pelts) in the U. S. N. M. 

from Irahuan River, Palawan (Johnson and Laffoon), distinet on 

genitalic and larval characters from the other members of the anophe- 

loides subgroup, and agreeing satisfactorily with the type description, 

is tentatively identified as this species. 

Type description. Male. Proboscis with a narrow band of white at 

the middle and a broad band of white near the apex. Costal vein with 

six pale scaled areas; since Banks states that the first two are ‘‘approxi- 

mate and sub-basal’’ it is clear that the only area omitted is the basal 

area, an area which is very easily overlooked. The remainder of the 

description of the pale scaled wing areas checks well with the anophe- 

loides subgroup wing. Apex of hind tarsal segment II and all of hind 

tarsal segments ITI-V white scaled. Sternites and genitalia not described. 

Palawan specimen (1 male, with associated skins). Male. Proboscis 

with usual narrow white band at labial joint, a broad-complete white 

band on apical fifth, this band separated from the labella by a narrow 

ring of black scales on the apex. Costal vein with all of the usual pale 

areas present and separate. Hind tarsal segment II dark (including 

base), with the apical 0.30 white scaled. Segments III-V all white. 

Some abdominal sternites with basal white scaling. Eighth tergite with 

the caudal margin of the posterior prolongation emarginated medially, 

only slightly irregular. 

PUPA. Not distinet from anopheloides. For details of the chaetotaxy 

see tables 1 and 2. The abdomen of this specimen has been illustrated 

by Knight and Chamberlain (1948). 

LARVA. Not distinet from anopheloides. Antenna approximately 

4.5 times longer than the greatest width. Abdominal segment VIIT with 

the selerotized plate ventrally incomplete. The selerotized band basad 
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of the anal plate on the anal segment incomplete dorsally and ventrally. 

Siphon index 2.6. Siphonal hair tuft inserted at 0.48 from base. Hair 

is¢ is missing. 

BIONOMICS. The larva was collected from a tree hole. 
DISCUSSION. Banks’ name has been used in a specific 

status rather than in a subspecific one in this paper for the 
same reason given for maculipes, namely, an apparent overlap 
of geographical distribution with both typical anopheloides 
and with maculipes. 

Orthopodomyia andamanensis Barraud 

(diem) NE nei, TE ans IGS) aly Tlfsty) eamyal 29%); 

1934. Orthopodomyia anopheloides var. andamanensis Barraud, Fauna 

of Brit. Ind., Dipt. 5:102 (male, female). Type-Loc.: Andaman Is. 

(Covell). TypH: Male and female (cotypes) in British Museum.* 

1934. Orthopodomyia anopheloides var. andamanensis, Brug. Brug, 

Bull. Ent. Res. 25:518. Error in author association. 

ADULT. Distinct on the extent of the hind tarsal white scaling. 

Male. Proboscis with a narrow median white ring at the labial joint and 

with a variable amount of the apical one-third pale scaled, a dorsal dark 

spot present at the apex (missing in the Singapore specimen). The 

apical pale area may vary from being only a small lateral spot just before 

the apex (one Palawan specimen) to a band reaching posteriorly on the 

lateral and ventral aspects nearly to the median white ring. The basal, 

prehumeral, humeral, and presectoral pale areas on the costal vein are 

quite variable in size (apparently not confluent with the adjoiming areas 

however), in some cases one or more even being completely absent on 

one or both wings. Hind tarsal segment I with the apical 0.01-0.06 white 

scaled (in both sexes). Segment II laterally and dorsally dark at base 

(may be weakly pale scaled beneath, however), the apical 0.06-0.17 

white scaled. Segments III-V all white. Sternites IJI-VII dark sealed, 

with basal white bands. Eighth tergite with the caudal margin of the 

posterior prolongation rather straight, not emarginate, noticeably 

irregular (the irregularities frequently being in the form of small den- 

ticles, figs. 12, 13). However, in the Javan specimens the caudal margin 

of this prolongation is quite similar to that shown for maculata (fig. 5 

and 6) except that the serrations are more strongly marked. Female. 

Proboseis dark, with a broad white band on the apical one-half, this 

modified or marked by a variable amount of dark sealing. In the type, 

the white area is marked dorsally with a small black patch at the 

extreme apex, with narrow dorsal and ventral subapical areas of dark 

scales that are connected by a narrow oblique lateral line of dark 

scales, and with some dark scales dorsally before the subapical dark 

areas. The Ceram specimen has the apical portion all white except for 

a black spot apically and another subapically. The Palawan specimen 

has the white area limited by a prominent apical dark band. The 

Celebes and Javan specimens have the proboscis all dark except for a 

pale spot just before the tip and another at about the apical two-thirds. 

In addition, other variations have been noted. Palpus with median and 
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apical pale scales, at least 1 or 2 white scales also present basally. Costal 

vein markings as in male, except that in the Palawan specimen the 

prehumeral area is confluent with the humeral area on the anterior 

margin. Hind tarsal segment II with the apical 0.06-0.18 white sealed. 

PUPA. Not distinet from anopheloides. For details of the chetotaxy 

see tables 1 and 2. 

LARVA. (Figs. 17 and 18). Distinet from anopheloides, a. maculata, 

maculipes, and megregori on the position of the siphonal hair tuft. 

Antenna 4.1-6.8 times longer than the greatest width. The sclerotized 

plate on segment VIII ventrally incomplete (Ceram, Sumatra, Malaya, 

and New Guinea), or complete (Palawan and New Guinea). The basal 

band on the anal segment incomplete dorsally, complete ventrally except 

in the Sumatran material where it is also incomplete ventrally (not pos- 

sible to determine this fact for the whole larval specimen from Ceram). 

Siphon index 2.7-6.7 (2.7-5.1 in New Guinea specimens; 3.8-4.3 in 

Philippine specimens; 5.6-5.9 in Malayan pelts; and 6.1-6.2 in Ceram 

specimens). Siphonal hair tuft inserted at 0.32-0.42 the length of the 

siphon from the base. 

BIONOMICS. The larvae have been taken from water col- 
lected in tree holes, bamboo stumps, and in a packing con- 
tainer in the forest. The female specimen from the Celebes 
was captured biting in the daytime. 
DISTRIBUTION. Specimens examined. British Museum 

(3¢, 52, 2 pupal pelts, 4 larval pelts, 1 larva). ANDAMAN 
Ispanps: 16, 12 (cotypes). Motuccas: 16, 12, 1 larva, 2 
pupal and 2 larval pelts, Karloeta Kara, Ceram (Brug and de 
Rook). Manuaya: 146, 12, 2 larval pelts, Singapore (Given) ; 
22, Pulau Laut (= ? Pulau Panekor Laut) (Daniels). U. S. 
National Museum (8¢, 42, 11 pupal and 11 larval pelts, 9 
larvae). PHILIPPINES: 5¢, 192, 6 pupal and.6 larval pelts, 
1 larva, Irahuan River, Palawan (Laffoon). Borneo: 14, 
Tarakan (Humes). NEw GuIngEA: 26,12, 3 pupal and 3 larval 
pelts, 5 larvae, Finschhafen, Northeast New Guinea (Laubly) ; 
22, 2 pupal and 2 larval pelts, 3 larvae, Cyclops Mt., Hol- 
landia, 1,000 ft. elev., Netherlands New Guinea (Rozeboom 
and Schultz). Instituut voor Tropische Hygiene, Amsterdam 
(86, 92, 1 larval pelt, 5 larve). CELEBES: 12, Mamoedjoe. 
JAvA: 56,42, Djajasana, 1400 m. Sumatra: 36, 42, Medan; 
4 larvae, 1 larval pelt, Ranan Lake. Mouuccas: 1 larva, Ceram. 

Additional records from the literature. [INp1IA: Sukna, Dar- 

jeeline dist. (Barraud, 1934). Sumarra (Brug and Bonne- 
Wepster, 1947). 
DISCUSSION. On the basis of differences in both adult 

and larval stages from the other Pacific forms, andamanensis 
is a distinctly valid species. 

Orthopodomyia albipes Leicester 

(Figures 9, 10, 11, 20, 24, 25, and 26). 

1904. Orthopodomyia albipes Leicester, in Theobald, Entom. 37:237 

male, female, larvae). Typr-Loc.: Kuala Lumpur, Malaya (Leicester). 
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Type: Male, female (cotypes) in British Museum.* 

ADULT. Distinct on the extent of the hind tarsal and female palpal 

white scaling. Male. Proboscis with a narrow median ring at the labial 

joint and a large pale scaled area subapically. The subapical area is 

somewhat variable in size. Costal vein markings essentially as in 

anopheloides. Hind tarsal segment I dark apically, or with no more 

than 0.01 of the segment pale scaled (in both sexes); II narrowly 

white at base, this pale scaling occupying 0.07-0.15 (in both sexes) of 

the segment, dark or very narrowly white at apex (pale scaling, when 

present here, occupying up to 0.12 of the segment, in both sexes) ; 

III-V all white. Sternites III-VII dark scaled, marked with narrow 

pale basal bands, frequently with apical or subapical pale patches. 

Highth tergite with the caudal margin of the posterior prolongation 

straight or convex (not emarginate), completely irregular (figs. 9-11). 

Female. Proboscis dark, marked with a white band on apical one-half 

and with a dorsal white area between the white band and the apex. 

Palpus with median, subapical, and apical white rings, some pale 

scales also present basally. 

PUPA. Distinct on the shape of the trumpets and paddles. Trumpets 

short, distinctive in shape (figs. 25 and 26). Paddles small and broadly 

lanceolate (fig. 20). For pertinent details of the chaetotaxy see tables 

1 and 2. 

LARVA. Distinct on the form of the antennae and larger comb 

teeth. Antenna 7.8 times as long as the greatest width. Abdominal 

segment VIII with the sclerotized plate ventrally incomplete. The 

sclerotized band basal of the anal plate on the anal segment (?) com- 

plete (impossible to definitely determine on single specimen available). 

The large comb teeth without long lateral branches as in all the other 

members of the anopheloides subgroup, but consisting of a stout spine 

with a fine fringe of short hairs only (fig. 24). Siphon index 5.3. 

Siphonal hair tuft inserted at 0.31 from the base. 

BIONOMICS. The larva has been taken from water col- 
lected in bamboo stumps. 
DISTRIBUTION. Specimens examined. British Museum 

(136, 72, 1 pupal pelt, 1 larva). Inp1A: 14, 12, Sukna, Dar- 
jeeling dist. (Sobha Ram). Mauaya: 16,12, jungle Pakang 
Road, 5 miles from Kuala Lumpur (cotypes) ; 66, Ulu Klang 
jungle, 8 miles from Kuala Lumpur (Leicester) ; 14,12, bam- 
boo jungle, 6 miles from Kuala Lumpur Leicester); 14, 1 
pupal -pelt, 1-larva, Gintine Simpab (Stanton); 14, Batang 
Padang, Perak (Pendlebury) ; 42, ‘‘Malay States’’ (Hacker). 
Borneo: 26, Sarawak (Moulton). 

Additional records from the literature. Mauaya: Tapah 
(Edwards, 1928). INpocHina (Brug and Bonne-Wepster, 
1947). 

Orthopodomyia madrensis Baisas 

1946. Orthopodomyia madrensis Baisas, Monthly Rept. Phil. Bur. 

Hith. 22:41 (males, females, pupae, larvae). TypE-Loc.: Llavac, Laguna 

Province, Luzon, Philippines (Sunico). Typr: Male (holotype) with 
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PLATE 1. ORTHOPODOMYIA ANOPHELOIDES SUBGROUP 

Figs. 1-14, posterior prolongation of male eighth tergite; fig. 1, 
anopheloides (Dehra Dun, India, type); figs. 2 and 38, anopheloides 
(Simla, India); fig. 4, anopheloides (Hangechow, China); fig. 5, ano- 
pheloides maculata (Buitenzorg, Java); fig. 6, anopheloides maculata 
(Suduganga, Ceylon); figs. 7 and 8, maculipes (Singapore, Malaya) ; 
fig. 9, albipes, (Kuala Lumpur, Malaya, type) ; fig. 10, albipes (Sarawak, 
Borneo) ; fig. 11, albipes (Sukna, India) ; fig. 12, andamanensis (Anda- 
man Islands, type) ; niers 1185. andamanensis (Ceram); fig 14, andaman- 
ensis (Singapore). Figs. 15-16, male genitalia; fig. 15, andamanensis, 
mesal-tergal aspect of basistyle (Palawan, Philippines); fig. 16, anda- 
manensis, tergal aspect of ninth tergite, tenth segment and mesosome 
(Palawan). Figs. 17-18, larvae; fig. 17, andamanensis, head (drawn from 
a pelt), right side dorsal, left ventral (Palawan) ; fig. 18, andamanensis, 
terminal segments (Palawan). Figs. 19-20, pupal paddles; fig. 19, 
anopheloides; fig. 20, albipes. Figs. 21-23, pupal trumpets; fig. 21, 
anopheloides ; fig. 22, maculipes; fig. 23, andamanensis. Fig. 24, albipes, 
larva, large comb tooth (Malaya). Figs. 25-26, albipes, pupal trumpets. 



PROG. ENT. SOC. WASH., VOL. 52, NO. 1, FEBRUARY, 1950 19 

associated larval and pupal skins, disposition not given. 

ADULT. Distinct on the basis of proboscis, wing and abdominal 

sternite markings. No specimens have been seen, the following being 

taken from the original description. Male. Proboscis with basal third 

or so dark, the apical portion golden, laterally and ventrally the golden 

portion extends some distance towards the base (in one male the dorsal 

surface is golden almost to its base but dark on the ventral and part 

of the lateral surfaces from base to about one-third). In two cases the 

basal dark area extends to about the middle and in these there is a 

narrow golden ring at the middle. In most cases the demarcation 

between the dark and golden areas is not clear cut. There is a narrow line 

of dark scales at the apex which is variable, but does not enclose the 

proboscis. Prehumeral area of costal vein completely white (from base up 

to beyond the humeral crossvein) or occasionally with a few scattered 

dark scales, the prehumeral pale area confluent with the basal and humer- 

al areas. No description given of the markings of hind tarsal segment IT. 

Hind tarsal segment IIT either all white, or with a faint or distinct sub- 

apical black band (variable on the two hind legs of the same specimen in 

a few cases). A distinct dark band occurred on 11 out of 19 males and va- 

ried from narrow to wide in size, in the cases where it was medium or nar- 

row it is incomplete ventrally. Five males have the dark band either ab- 

sent on one leg and faintly suggested on the other, faintly indicated on 

both legs, or faint on one leg and distinct on the other. Three males have 

the last three segments all white. Abdominal sternites wholly white scaled. 

Eighth tergite with the caudal margin of the posterior prolongation 

figured as being emarginate medially and completely irregular. The 

male of this species differs from the other described species of the 

anopheloides complex as follows: Palpus about seven-eighths as long 

as the proboscis and with a few hairs at the tip (as well as apical on 

the penultimate segment). Basal lobe of the basistyle possesses 8-9 

stout blades (4-6 in the other species). Mesal margin of tergal aspect 

of basistyle with the bristles longer and more numerous. Female, Pro- 

boscis as in male, except that there is always a subapical dorsal dark 

patch, and in two cases the dorsal dark scaling covers the basal two- 

thirds of the proboscis. Palpus about half as long as the proboscis, 

with median and apical pale rings, and sometimes with a few yellow 

scales basally. 

PUPA. No specimens seen. Trumpet and abdominal segments V-VIiI 

figured in original description (appearing similar to anopheloides). 

LARVA. Particularly distinet from the other species on the nature 

of the lateral hair of abdominal segments I-II and of isc. Antenna 

about 4.6 times longer than the greatest width. Abdominal segment 

VIIL with the sclerotized plate ventrally incomplete. The basal plate. 

on the anal segment is incomplete both dorsally and ventrally. Siphon 

index 3.9. Siphon hair tuft inserted at 0.46 the length of the siphon 

from the base. One of the inner ventral branches of isc is somewhat 

longer than the others, but is not particularly stouter, nor is it longer 

nearly to the extent that is typical of the other members of the 

anopheloides subgroup. 
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The larva additionally differs from the other species of the subgroup 

in having the lateral hair of abdominal segments I and II coarse up 

to the tips and with a few frayings toward the base. Also, the siphon 

hair tuft has only 6-10 branches (12-14 in the others) and the antennal 

hair tuft has 6-9 branches (about 3-6 in the others). 

BIONOMICS. The larvae have been collected only from 
tree holes. 
DISTRIBUTION. Specimens examined. U. S. National 

Museum (1 larva). PHinipprnes: Baguio, Luzon (Shields). 
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BOOK REVIEW 

AMERICAN SPIDERS, by Willis J. Gertsch (in The New Illustrated 

Naturalist series) ; 285 pp., 64 pls. (32 col.), 6 figs., 1949. New York, 

Van Nostrand, $6.95. 

This book, the first of this series devoted to arthropods, should do 

much to stimulate interest in this little-known group. Dr. Gertsch has 

done an admirable task of compilation and selection in bringing together 

from the scattered literature the information presented here on life 

histories and habits. The lavish illustrations in color and black and 

white add much to the general usefulness and attractiveness of the 

volume. Extensive chapters are devoted to silk spinning, courtship and 

mating, evolution, and to the different habits in the main developmental 

lines in the spiders. In an otherwise excellent book for the naturalist, 

it is unfortunate that some space could not have been devoted to a 

chapter on the parasites and predators of spiders. 

Karu V. KROMBEIN, 

Bureau of Entomology and Plant Quarantine. 
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ANDREW DELMAR HOPKINS 

1857 - 1948 

Near the close of a hot Saturday afternoon late in June 
1909, a large attractive man completed, with the satisfaction 
of an expert, a game of ‘‘cow-boy’’ pool and joined the group 
of observers in the Cosmos Club. As he approached his resem- 
blanece to the nationally known silver-tongued orator, William 
Jennings Bryan, was commented on by more than one of my 
associates. This was my introduction to Andrew Delmar 
Hopkins. It was the beginning of a friendship — sometimes 
strained by differences in opinion — that endured and 
improved through the years. 

Dr. Hopkins was a keen observer, original in thinking and 
ideas, forceful, energetic, generous and tolerant. He was posi- 
tive and somewhat aggressive in matters on which he had fixed 
opinions, but quick to recognize and accept such qualities in 
others. He had little patience for those who agreed to avoid an 
argument, but he expected those who did not agree to defend 
their views with facts. Where differences of opinion or inter- 
pretation existed he fairly pointed out his views and observa- 
tions to those who disagreed with him. He was patient 
and thorough in his studies and expected the same from those 
who were associated with him. The keenness of his observa- 
tions and his almost uncanny intuition, however, often caused 
others to consider him impatient—if not unreasonable. He 
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appreciated, but did not worship, the value of academic train- 
ing. Not infrequently he expressed the thought of the well- 
known phrase ‘‘college is a place where pebbles are polished 
and diamonds dimmed.’’ He fully recognized that knowledge 
and interpretations from it had their place, but at the same 
time he emphasized that it was unfortunate that those who 
made the ‘‘rules’’ had so little information on how they might 
apply in other fields. He strongly beheved that facts should 
be assembled and interpreted and not just fitted into a pattern 
proposed by others—no matter how well known the proposers 
were. This belief did much to influence the originality of 
conclusions he expressed, often long before they were reognized 
or accepted by others. 

It has been said, and correctly so, that Hopkins was the 
father of forest entomology in this country. Not because he 
was the first to study insect pests of forests and appreciate 
their importance, but because it was he who pioneered in this 
field, guided the development of principles and policies, and 
organized research and practices for application of results 
so developed. His belief in the need of knowledge of insects 
and the use of such information in appraising the relation of 
insects to the forest had marked influence on decisions to keep 
forest entomology as a unit, rather than considering it as a 
part of forestry management. The aggressiveness with which 
he defended this position is still remembered by many. 

In the development of research in forest entomology Dr. 
Hopkins recognized the need for knowledge of insects, their 
behavior, habits, development, relation to environment and the 

effect of environmental factors on them. The imadequacy 
of information on the classification of insects, the need for 
means of identifying them in all stages of development and 
through the characteristics of their work were fully appre- 
ciated by Hopkins. The necessity for facts on insects and 
their classification influenced in no small way the plans for 
and the organization of work carried on under his direction. 
This is well illustrated by the personnel and the assignment 
of their fields of work. Such well known taxonomists as A. 
G. Boving, Carl Heinrich, W. 8. Fisher, C. T. Greene, and L. 
H. Weld began their work with the Federal Government as 
specialists in the Division of Forest Insects. F’. C. Craighead, 
T. BE. Snyder, the late J. L. Webb, H. HE. Burke, A: B: 

Champlain and H. E. Kirk likewise began their work in the 
Bureau of Entomology in forest insects under the leadership 
of Hopkins, Each of these specialists contributed to the 
elassification of certain groups along with their studies on 
biology and means for control. Leaders im the field of develop- 
ment of means for forest insect control such as J. M. Miller, 
F. P. Keen and J. C. Evenden, all specialists first in insect 
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habits, began their active, fruitful careers in forest entomology 
under the leadership of Hopkins. 

Recognition of the need for knowing insects and the part 
they play in forest economy were always guiding factors in the 
work that was outlined for the employees of the Division of 
Forest Insects. Even the relation that parasites and _ pre- 
dators had was appreciated and made part of the program. 
For several years W. F. Fiske devoted full time to the natural 
enemies of forest insects and developed much of value which 
even yet has not been published. 

Significant as the need for knowledge of insects was in the 
plans for forest insect control, it was to some extent over- 
shadowed by appreciation of need for practical results. 
Hopkins was keen in detecting problems which should have 
first attention and often very positive in affirming his se- 
lection. This is well typified by the importance he placed 
on various species of the beetle genus Dendroctonus. His own 
studies centered around this group. He developed the elassi- 
fication and means for their recognition as adults, larve 
and characteristics of work. With this more important group 
classified his own studies in taxonomy extended to other units 
of the family Scolytidae and he was recognized as an out- 
standing authority on this important group of beetles. 

Intensive studies of habits and behavior of insects and 
keenness of observation led Hopkins to reach conclusions, and 
to propound and defend principles of insect behavior before 
others accepted his. interpretations, One of these conclusions 
was named by him ‘‘the host selection principle.’’ The relation 
this ‘‘principle’’ had to matters associated with need for and 
practicability of applying control measures influenced several 
decisions on control programs. Experience and more recent 
observations have shown there is merit to the ‘‘conclusion’’ 
although its value should not be overemphasized. 

J. M. Miller supplies the following which well illustrates 
Hopkins’ powers of observation and interpretation : 

‘‘His keen eye for difference in plant form impressed me 
when I first met him in northern California on a trip 
through a ponderosa pine stand infested by the western 
pine beetle. Hopkins immediately began to point out differ- 
ences between individual trees in form of crown, bark char- 
acteristics, and general condition. He suggested that some of 
these types were probably preferred by the bark beetle 
over others. Tree classification was then an uncoined term 
in the western pine region and it remained for those who 
came later to develop tree classes which could be used in 
appraising bark-beetle hazards in. pine stands.”’ 
Forest insects, however, were not the only interests that 

Hopkins had in entomology. His early entoniological studies 
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were with insects affecting cultivated crops. In 1918 he told 
me how the work he did on the life history and habits of the 
raspberry borer (Agrilus ruficollis) led to his first appoint- 
ment as a member of the staff of the West Virginia Experi- 
ment Station. His observations on the hessian fly and the 
relation between its biology and the safe time of planting 
wheat has a very significant bearing on agricultural develop- 
ment in most of the area where this introduced insect occurs. 
Ilis observations, supported by the work of others, have so 
influenced farm practices that the hessian fly seldom develops 
widespread outbreaks which cause excessive losses. 

Hopkins also had a part in the early work of plant breeding 
and was the first to experiment with the selection and improve- 
ment of timothy. His original selection, made from a meadow 
on his farm, was turned over to the United States Bureau 
of Plant Industry. In all this early work he recognized the 
desirability of saving herbarium specimens of promising selec- 
tions and not infrequently impressed this idea on successors 
in this field. 

Love for nature, and keenness of observation no doubt 
explain Hopkins’ early interest in phenology. The responses 
of plants to climatic factors and the relation insect develop- 
ment had to plant growth were subjects he frequently men- 
tioned. He always encouraged his associates to record observa- 
tions on such relationships and emphasized that appearance of 
leaves, flowers and other signals of plant activity gave valuable 
clues that could be correlated with activities of imsects and 
that they should be made the basis for more accurate timing 
of control operations. In his farm operations he used such 
euides in planting and applying sprays, and always recog- 
nized the effect of microclimates even in the limited area of his 
farm. 

For several years he and I had discussions each spring on 
the behavior of the flowering of the horticultural sport of a 
species of Populus known as the Carolina poplar. The obser- 
vations he made at three locations in the District of Columbia 
would not match those I made at two points in nearby 
Virginia—one being at East Falls Church. He contended— 
and for his trees rightfully so—that the flowers opened and 
fell within a 24-hour period. The flowers on the trees at my 
stations always lasted much longer. One spring our differ- 
ences in opinion were settled. That year the cool weather 
usually accompanied by sleet, which had previously delayed 
the development of trees in Virginia, was late and when 
differences in elevation were considered, we found that all 
the observed trees responded and behaved the same. There 
were 72 hours difference in the time when the flowers on the 
trees along B street (now Independence Avenue) and those 
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at East Falls Church opened. This settlement of an argu- 
ment was gratifying to both of us, and was later confirmed 
during two, of some ten or more, seasons I had the same 
trees under observation. This story serves to illustrate an- 
other characteristic of Hopkins. He was always sure his ob- 
servations were correct and seemed to feel sorry for those 
who couldn’t see the same things he observed. Not in- 
frequently he was forceful in the comments he made to 
those who did not see what he saw. But never in my long 
association with him did he really try to impose his inter- 
pretation on those who did not agree with him. 

His unusual ability to observe and associate natural 
developments led him in later years to propose natural 
laws or principles. Even before he became associated with 
the Bureau, as leader of the Division of Forest Insects, he 
was much engrossed in bioclmatics and the development 
of principles which he referred to as ‘‘laws.’’ In 1900 
(Bull. 67, W. Va. Agri. Exper. Station) he propounded a 
natural law relating to geographical distribution of plants 
and animals. Expressing the belief that natural seasonal 
development varies about 4 days for each degree of latitude 
and each four hundred feet in elevation, his interest in this 
field continued and increased and during the last few 
years of administrative work he devoted much thought to 
bioclimaties. Many of his associates failed to share his interest 
and enthusiasm in these matters. Some were even impatient 
and avoided discussions. Not frequently he expressed regret 
at this lack of interest and would comment to the effect that 
in the future the value of these ‘‘laws’’ would be recognized. 

Appraisal of his studies in bioclimaties will no doubt be 
made by others. After layine aside administrative duties, 
Hopkins remained associated with the Bureau of Entomology 
for several years and worked on bioclimatices at his farm near 
Kanawha Station, West Virginia with the assistance of the 
late M. A. Murray. Later his relation to the Department of 
Agriculture was transferred to the Office of Experiment 
Stations and the Forest Service. During this period he com- 
pleted what he considered his most important publication, 
‘*Bioclimatics a Science of Life and Climatic Relations’’ 
(Mise. Pub. No, 280, U. S. Dept. Agri., Jan. 1988). Murray 
continued to work with him until World War II when he 
became associated with the war effort and creditably used for 
the benefit of the armed forces information on bioclimatics 
which he had gained through long association with Dr. 
Hopkins. 

Andrew Delmar Hopkins was born August 20, 1857 near 
Ripley, Jackson County, West Virginia. He received an honor- 
ary doctorate from the University of West Virginia in 1893. 

ee 
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From 1890 to 1902 he was associated with the West Virginia 
Experiment Station in varying assignments, serving as vice- 
director of the station from 1897 to 1902. In 1902 he became 
associated with the Bureau of Entomology in work on forest 
insects where he organized a division concerned with investi- 
gations and development of control practices. In Washington 
he participated actively in the work of various scientific 
organizations and held offices in several, such as the Washing- 

ton Entomological Society (president in 1907), Washington 
Academy of Science, and Washington Biological Society. He 
was a member of several national organizations and was presi- 
dent of the American Association of Economic Entomologists 
in 1902. He lectured on forest entomology at Yale University 
in 1902 and was an honorary member of the Society of 
Economic Biology of England, He died September 22, 1948 
at his home in Parkersburg, West Virginia, and was sur- 
vived by one son, Herbert E. Hopkins—the two older children, 
a boy and a girl, and his wife preceding him to their rewards. 

S. A. Ronwer, Washington, D. C. 

THE LIFE HISTORY OF APHYLLA WILLIAMSONI GLOYD 

(ODONATA, AESCHNIDAE ) 

By Grorck H. Bick and JAMES F. Aycock 

Zoology Department, Tulane University, New Orleans 

There is a total of 51 nymphs of this little known species 
in the Tulane University collection. Forty-seven nymphs were 
collected from an old limestone rock pit in Hollywood, Brow- 
ard County, Florida, during January and April 1949. One 
last instar exuvia was taken in June 1941 and two in June 
1948 from Audubon Park lagoon in New Orleans. One last 
instar nymph from. Audubon Park was reared to transfor- 
mation in the laboratory on August 11, 1948. 

The only life history information is that of Byers (1930). 
He recorded total length and extent of the wing pads for 46 
nymphs from the Gainesville area in Florida and concluded 
that there are ten nymphal instars. Instars 1, 2, and 8 were 
not represented in his collections He also stated that the 
period of emergence is short and extends from May 7 to May 
20. 
An analysis of measurements of the 51 nymphs in the Tulane 

collection does not support the life history suggested by 
Byers. Total length, head width, length of tenth abdominal 
segment: and the posterior extent of the wing pads were 
recorded for every nymph. All measurements were made 
with a vernier caliper. Based on these measurements the 
specimens fell naturally into five size groups. Range and 
average for each type of measurement in each size group is 
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given in Table 1. The grouping of specimens was fairly 
constant irrespective of the measurement used. 

Growth rates based on average measurements are recorded 
in Table 2. For each type of measurement the rate varied 
from one size group to another and within each group the 
rate varied with each type of measurement. However, the aver- 
age rate for total leneth was 1.27 and deviations from this 
average were slight. The average rate for all measurements was 
1.25. This rate corresponds to that of other Odonata. Average 
growth rates for total length were calculated from Calvert’s 
(1929, Table 4) for Anax junius and Nannothemis bella and 
found to be 1.29 and 1.25 respectively. The senior author 
(1941) recorded an average rate of 1.26 for Erythemis sim- 
plicicollis and has unpublished data showing an average of 
1.28 for Tramea lacerata. Therefore, it is believed that our 
arrangement of specimens into size groups is logical and that 
five successive instars are represented. 

Since the largest size group included several last instar 
exuvie it is believed that our five successive size groups are 
the last five instars (Table 3). By dividing average total 
length of each instar by 1.27 an estimate of the total length of 
the preceeding instar was obtained. In this manner the total 
length of the earlier instars not represented in our collections 
was calculated (Table 3). Byers (19380) placed specimens 
measuring 15, 19, 23, 28, 36, 55, 65 mm. in instars 3, 4, 5, 6, 
7, 9, 10 respectively. This arrangement is included in table 3. 
In addition we have rearranged these measurements to cor- 
respond with the total lengths of our last five instars. Rates 
of growth based on Byers’ measurements averaged 1.24. 
Total lengths of the various early instars not represented 
in Byers’ material were calculated as above and recorded in 
Table 3. 

The next question is how far shall these caleulated early 
instar lengths be projected, or what is the probable size of the 
first instar. Measurements in the literature (Table 4) of some 
known first instar aeschnids and the ratio between first and 
last instars furnish a few clues. Based on a growth rate of 1.24 
the calculated length of Byers’ missing first instar is 9.7 mm. 

Table 2. Growth rates for the five groups based on average 

measurements. 

Total Head Length of 10th 

length width abd. seg. 

A-B 1.26 1.26 1.21 

B-C 1.29 1.24 1.30 

C-D 1.26 1.27 1.22 

D-H 1.27 1.41 1.08 

Average 1.27 1.29 1.20 1.25 
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Our calculations of total length of the early instars show that 
a first instar size of 2.75 mm. and a life history of 14 instars 
is more in keeping with the usual first instar length. It 
should be noted that our largest size group averaged 61.95 
mm. This is 1.3 times as large as the largest total length of 
other aeschnids. However, Byers’ calculated first instar length 
(9.7 mm.) would be 3.9 times as large as the first instar of any 
other aeschnid. If Byers’ assumption of 10 nymphal instars 
is correct, the ratio between first and last instars would be: 
9.7:65 or 1:7.3 which is completely out of proportion to all 
others. Our ratio, 2.75:61 or 1:26.1 is more in keeping with 
the average pattern. 

The problem may be approached in a purely theoretical 
manner. Many authors have suggested a constant growth 
rate of 1.26 for various arthropods. Our experience has been 
that this rate varies with the instar but that the average rate 
has always been very close to 1.26. Therefore, we believe that 
Calvert’s (1929) equation Y=N X 1.26*! (where Y is the 
length of instar x and N is the length of the first instar) may 
be used in order to obtain a clue as to the probable size of the 
first instar. Using for Y the average measurement for our last 
instar (61.95 mm.) we assumed life histories of 11, 12, 13, 14, 
15, and 16 nymphal instars. Solving for N in each case, the 
leneths of the first instars would be 6.15, 4.87, 3.81, 3.02 and 
1.90 mm. respectively. It is clear that on purely theoretical 
erounds a life cycle of 14 instars requires a first instar total 
length of 3.02 mm and that this is in line with the usual 
aeschnid data. 

Byers recorded wing pads in the third instar. No previous 
life history has recorded them earlier than the fifth instar: 
Anax junius- 5th (Calvert, 19384); Sympetrum vicinum- 6th 
(Nevin, 1929) ; Somatochlora kennedyi- 6th (Walker, 1925) ; 
Erythemis simplicicollis- Tth (Bick, 1941). Kennedy (193 
reared Gomphaeschna furcillata through the first three instars 
and does not record wine pads. In our rearrangement of 
Byers’ material we have placed the specimens measuring 19 
mm. and with hind wing pads extending to the middle of the 
metanotum in the eighth rather than in the third instar. This 
is more in line with other observations. 

Table 5. Per cent of individuals of each instar in the January, 

April and June collections. 
Instar Jan. April June 

14 6.1 27.2 100 

13 aly 36.3 x 

2 27.2 18.1 x 

11 30.3 18.1 x 

10 21.2 x x 

No of specimens 30 11 4 
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The per cent of specimens in the various instars varied 
with the time of collection (Table 5). In January a majority 
was in the 10th, 11th and 12th instars; in April a majority 
in instars 13 and 14; and in June only the 14th instar was 
represented. 

Byers (1930) stated, ‘‘The adult emerges in May. The date 
period is restricted to a short time ranging in the two seasons 
of observation from May 7-20.’’ All time data on hand are to 
the contrary. A last instar nymph collected from Audubon 
Park lagoon in New Orleans on June 23, 1948 was reared to 
transformation in the laboratory on August 8. Two last instar 
exuvie were collected from Audubon Park in 1948. One was 
from a floating log on June 15; the other from a thick hort- 
zontal stem of alligator grass on June 16. Wright (1943) 
stated that Dr. F. H. Wilson collected two newly emerged 
adults and their exuvie from Audubon Park, one on July 3 
and one ‘‘about a week later’’. A skin and an adult male in 
the Tulane collection taken by Dr. Wilson is labelled 6-17-41. 
Needham (1940) noted an exuvie in his collection taken by 
the senior author from Audubon Park on July 9, 1937. 

If we combine the Florida and Louisiana observations it is 
quite certain that the period of emergence is longer than 
May 7 to May 20. We believe a more accurate statement 
would be that transformation extends from early May to 
early August. 
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THE GENUS PROTODICTYA MALLOCH 

(DIPTERA, SCIOMYZIDAE) 

By GEORGE C. STEYSKAL, Grosse Ile, Michigan. 

The study of some Brazilian Sciomyzidae kindly furnished 
by Dr. Hugo Souza Lopes, of the Instituto Oswaldo Cruz, 
Rio de Janeiro, has revealed some new species which must be 
referred to Protodictya and has led to the following resumé 
of the genus, one apparently restricted to the tropical and 
southern temperate regions of the New World. 

Genus Protodictya Malloch 

Protodictya Malloch, November 25, 1933. Diptera of Patagonia and 

South Chile (Brit. Mus. Nat. Hist.), pt. 6, fase. 4: 319; type, P. chilen- 

sis Malloch, l.c. 

The genus is a member of the Tetanocerinae and is related 
to Dictya Meigen, differing considerably from that genus, 
however, in general appearance. It will key out to Dictya 
in Curran (1934 :369, ep. 10), but may be distinguished by 
more slender antennae with densely white-pubescent aristae, 
and by hairs on the uppermost ridge of the pteropleura 
immediately underlying the squames instead of on a second- 
ary ridge ventral thereto. (Malloch states ‘‘depressed part 
immediately below it.’’ but the material that the present 
writer has examined shows the hairs on a secondary ridge in 
Dictya). There are at least two species of Dictya with sparse 
hairs on the center of the propleura and on the prosternum, 
much as in Protodictya, where the character is also subject 
to variation, consequently this character, cited in the descrip- 
tion of Protodictya, is of no diagnostic value. Both Dictya 
and Protodictya have a characteristic black median facial spot. 

The species of Protodictya may be tabulated as follows. 
In addition to the characters cited, those of the male genitalia, 
especially a medio-apical inflexed process of the fifth sternite 
which must be dissected for examination, are very diagnostic. 

Key To Species OF PRoTODICTYA 

1. Second antennal joint about half as long as the face; arista with 

second joint three or more times as long as wide; face wholly 

pruinose, only gently concave and with small interantennal tubercle; 

both humeral and presutural bristles strong; wings with several 

SPOts NMA oa all Cell beeraret eae, ELE ee te ene ee lee eee Z 

Second antennal joint approximately equal in length to the face; 

arista with second joint less than twice as long as wide; face 

shining at least in lower corners, strongly coneave and with strong 

interantennal tubercle; wings without spots in marginal cell, at 

IEDs jOrokabengnsl Gre ihe) Git save Wee ee eee 3 

2. Coxae black; spots in submarginal cell forming transverse bars; 

Center OL mMesOMo Lum vital tem eee P. chilensis Malloch 
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Coxae brownish yellow; spots in submarginal cell well separated 

into two series; center of mesonotum not vittate 

P. guttularis (Wiedemann) 

. Wings strongly guttate, with three to five pale spots in marginal 

cell distad of anterior crossvein; extreme apex of wing concolorous 

with dark ground color; notopleural area with brown spots; legs 

yellow, femora with broad preapical brown band, tibiae with 

subbasal and apical brown bands; humeral bristle strong, pre- 

w 

SADT gb ee zyy Le Peele Feet ET eR ot REE ee toca as P. iguassu, new species. 

Wings without pale spots in marginal cell; notopleural area nearly 

Sriymnnellye jolearin ya yellkanie jopewonevoysyevee sel ee 4 

4. Tip of wing narrowly but distinctly milky white in submarginal and 

first posterior cells; thorax, coxae, tip of femora, all of fore and 

hind tibiae and tarsi black; humeral bristle strong, presutural 

small but distinct; pruinosity of face extending to parafacial on 

either side of central black spot... P. apicalis, new species 

Tip of wing not distinctly milky in color; thorax brown in ground 

color; fore and middle tibiae and basal two joints of tarsi yellowish; 

humeral and presutural bristles minute or lacking 5 

5. Pruinosity of face not extending to parafacial suture on either side 

of central black spot, in female not continued downward to oral 

margin; submarginal cell without pale spot above posterior cross- 

NAG see ees Ae ee Mtr AIS es SE Ronee MELE, P. hondurana, new species 

Pruinosity of face extending to parafacial suture on either side of 

central black spot, and in both sexes downward to oral margin; 

wings with pale spot in submarginal ecell directly anterior to 

posterior crossvein, and sometimes with a ‘‘spur-veim’’ in the 

center of that spot projecting posterad from the second vein. 

P. brasiliensis (Schiner ) 

First SECTION 

The two species included here, one of which is the type of 
the genus, are easily separated from the others which the 
writer is associating with them; the groups thus formed, how- 
ever seem to be of much less than generic rank. 

Protodictya chilensis Malloch 

Malloch, 1933. Dipt. Patagonia and So. Chile, Pt. 6, Fase. 4:319. 

CHILE, Limache, Valparaiso Prov., January 2-10, 1925 
(Alfredo Faz), in University of Michigan Museum of Zoology. 

Protodictya guttularis (Wiedemann) 

Wiedemann, 1830. Auss. Zwiefl. Ins., 2:584, Montevideo (Tetanocera) 

—Malloch, 1933. Dipt. Patagonia and So. Chile, Pt. 6, Fase. 4:321, San 

Isidoro, Buenos Aires (Protodictya). 

One pair each labeled ‘‘ Argentine, Jose C. Paz. Ogloblin, 
3-X-39”’ and ‘‘ Vila del Parque, Buenos Aires, A. A. Ogloblin, 
13-8-37’’ show the hypopygial characters figured by Malloch. 
They have been returned to the Instituto Oswaldo Cruz. 
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SECOND SECTION 

Protodictya hondurana, new species 

(Fig. 1) 

The following description will apply in large part to the 
subsequent species, in the descriptions of which only the 
points of difference will be cited. 
Mae. Length, 6 mm. Color shining yellowish, the thorax and coxae 

whitish pruinose with pinkish cast and numerous evenly and irreg- 

ularly disposed brown spots at bases of bristles and hairs on me- 

sonotum and pleura. The scutellum is only faintly marked with the 

spots and a few are distinguishable along the sides of the abdomen. 

There is a rather broad, almost bare and therefore unspotted, pruinose 

lateral mesonotal stripe from the almost shining humeri to the roots of 

the wings. The propleura become abruptly almost shining above the 

level of the lower edge of the spiracle. The brown dots coalesce to form 

a roundish spot mesad of each humerus. The knees and femora are 

narrowly blackish at dorsal apex. The last three joints of the fore tarsi 

are black and the last two or three joints of the hind tarsi are a little 

darkened. All bristles and hairs, including those of the _ basitarsal 

plantar brushes, are black. 

Head and antennae are as figured. Frons dull yellow with dull black 

antero-lateral spots and shining yellow mesofrontal stripe, which is 

spindle-shaped and tapers to a point almost at anterior margin of 

frons. A narrow orbital stripe is present, which is silvery pruinose 

Fig. 1, profile of head and lateroventral view of hypopygium of male 

ot Protodictya hondurana, new species; fig. 2, medio-apical process of 

fifth sternite of P. brasiliensis Schiner. 
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from anterior margin to a short distance behind the black spot, thence 

bare and shining. Ocellar area and broad stripe back to neck brownish. 

Hairs are present on only the anterior third of the front and on the 

black spots. There is a tiny orbital bristle approximately at the point 

where the silvery pruitosity of the fronto-orbital stripe gives out. A pair 

of slender proclinate ocellars, one pair each of very strong postocellars 

and verticals, and one very strong and two or three successively much 

weaker postoculars are present. There is a small transverse brown bar 

behind the postocellars. Two strong lines of silvery pruinosity are 

present, one on each side of cervical sclerite. 

Lunule and face shining yellow, the face with a small dull black 

spot in center. The spot is surrounded by the upper end of a strongly 

demarcated shining white pruinose stripe, which is half as wide as 

face and continues downward to oral margin. The parafacials are 

shining yellow, as wide as second antennal joint, and bear a row of fine 

hairs along entire facial margin. There is a dull black spot at the 

upper end of the parafacials, below and in contact with which there is a. 

pruinose stripe which glistens at a different angle in its median third. 

A broad shining white pruinose stripe begins midway of posterior orbit 

and continues downward to nearly margin of cheek. Palpi yellow, 

slender, with sparse black hairs. 

Thoracic chaetotaxy as follows. One minute humeral, one minute 

presutural, two large notopleurals, two large supra-alars, one postalar, 

one small dorsocentral just anterior to basal corner of scutellum. Two 

pairs of moderaate scutellars, both inclinate. Mesonotum and dorsum of 

scutellum covered with small black hairs. Six or eight very small black 

hairs in middle of propleura and three or four small declinate hairs 

on lower propleura. Prosternum with about four very weak hairs later- 

ally. Mesopleura with many hairs scattered over a large part of the 

surface and two strong posterior marginal bristles. Sternopleura with 

a few scattered hairs only. Pteropleura with two strong bristles in 

center and with one strong bristle-like hair and two or three smaller 

hairs on uppermost subalar ridge. Hypopleura with a row of three or 

four very tiny hairs. Metanotum and its calli bare, but heavily 

pruinose. Abdomen evenly and moderately covered with small black 

hairs, with a few somewhat longer ones laterally on second tergite. 

Posterior femora with two successive dorsal preapical bristles not 

well distinguished from surrounding hairs, ventrally with anterior and 

posterior rows of about five short bristles in distal half, and mostly in 

distal fourth. Middle femora with a distinct median anterior bristle. 

Apical tibial bristles not half the length of the metatarsi. 

Wings grayish brown in color, with slightly darker blotch distad of 

crossveins and in marginal and stigmal cells, the apical blotch darkest 

in marginal and submarginal cells from a point above posterior cross- 

vein to end of second vein. There is a nearly isolated spot each in tips of 

submarginal and first posterior cells. The base of first posterior cell and 

irregular space around posterior crossvein is paler. Humeral and subcostal 
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cells yellow. Shape of wings and venation very similar to that of P. 

chilensis (lc. sub nomine, pl. VII, f.3), but the stigma is distinctly 

shorter than subcostal cell and anterior crossvein is therefore at least its 

length distad of tip of first vein. The posterior crossvein is not biangulate 

as in P. chilensis, but only sinuate, and the penultimate section of the 

fourth vein is rather shorter in comparison with the ultimate section, 

approximately 1:1.3. Halteres yellow. 

Sixth tergite abruptly angulate at bottom posteriorly and strongly 

inflexed. Fifth sternite emarginate and with black hairs as long as 

diameter of a hind tibia, much as figured by Malloch for P. chilensis. It 

was not deemed advisable in the two specimens available to dissect the 

genitalia, consequently the hidden lobe of the fifth sternite was not 

examined. 

FEMALE. Similar in all essential characteristics to the male. 

HOLOTYPE, male, HONDURAS, Pt. Cortés, March 23, 
1905 (in J. S. Hine Collection, Ohio State University, Colum- 
bus, Ohio) ; ALLOTYPE, female, MEXICO, Tamaulipas, Sta. 
Engracia, 1-7-1941 (G. E. Bohart) (in California Academy 
of Sciences, San Francisco, California) ; PARATYPE, male 
NICARAGUA, Granada (Baker) (in United States National 
Museum ). 

Protodictya apicalis, new species 

MALE AND FeMmMALe. Length, 6.25 and 6.35 mm. respectively. Color 

of thorax, coxae, and abdomen black. Pruinosity gray, except noto- 

pleural area, which is yellow and unspotted. The numerous brown spots 

of the notum do not coalesce to form a large spot mesad of the humerus. 

The abdomen has a mesal brown stripe and numerous lateral brown 

spots. Femora yellow, tips of femora and remainder of legs black 

(but male with middle tibiae except apically and basal two middle tarsal 

joints yellow). 

Pruinosity of face extending to parafacial suture on either side of 

median black spot. 

Humeral bristle strong, a small but distinct presutural bristle also 

present. 

Wings grayish brown, yellowish at base; stigma and marginal cell from 

base of stigma to tip dark brown; first basal, posterior half of sub- 

marginal as far as posterior crossvein, and first posterior cell in entire 

width at base and in anterior half as far as posterior crossvein, pale 

grayish; a brown spot surrounding anterior crossvein; four or five 

pale spots in vicinity of posterior crossvein, two on either side of the 

vein and sometimes one in cell above it; a vertical row of three faint 

pale spots extend posterad of tip of second vein, one in each cell; a 

characteristic crescentic milky white mark at extreme tip of wing extends 

from tip of second vein to barely within second posterior cell; last two 

sections of fourth vein of equal length in female and as 1:1.3 in male; 

posterior crossvein weakly sinuate, almost straight in female and at 

right angle to fourth vein. 
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Sixth tergite of male almost straight im posterior profile, with a 

small, spur-hke projection below apically, the projection about twice 

as long as wide, the two ventral margins of the tergite closely approxi- 

mate in the specimen at hand; male fifth sternite with rather short 

hairs. 

HOLOTYPE, male, and ALLOTYPE, female, BRASIL, 
Juiz de Fora, Salvaterra, Lopes, January, 1945, in Instituto 

Oswaldo Cruz. 

Protodictya brasiliensis (Schiner), new combination 

(Fig. 2) 

Schiner, 1868. Novara Reise, Zool. 2:235, No. 14, Brasil (Sepedon). 

The following description is drawn from eight males, 
BRASIL, Rio de Janeiro, Gavea, 27-V-37, H. Souza Lopes, 
six of which have been returned to the Instituto Oswaldo Cruz 
and two of which have been retained in the writer’s collection. 

Mauer. Length, 6.25 mm. Color shining yellowish, light gray pruinose 

on thorax and coxae, with several brown spots mesad of anterior noto- 

pleural bristle. Abdomen black at base, otherwise brown, with a shining 

brown stripe occupying middle half of dorsum and with numerous 

large spots at bases of hairs along sides, the pruinosity becoming quite 

yellow towards apex. Tibiae blackish at apex. 

Pruinosity of face extending broadly laterad of black spot to facial 

suture. : 

Hind femora with six to ten small but stout ventral bristles anteriorly 

and posteriorly in distal half. 

Wings grayish brown; humeral cell yellowish; subcostal, stigmatal, 

and marginal cells dark brown; submarginal e¢ell yellowish basally, 

especially posteriorly, at a point anterior to end of posterior crossvein 

with a large pale spot which sometimes surrounds a ‘‘spur-vein’’ pro- 

jecting posterad of second vein; a transverse row of three pale subapical 

spots, one in each cell, the foremost in the submarginal cell immediately 

apicad of tip of the second vein; extreme apex of first posterior cell a 

little bleached; two spots apicad of posterior crossvein in first posterior 

cell and one in second posterior cell; a spot on either side of posterior 

crossvein and a rather large one just before the crossvein on the fifth 

vein; basal two-fifths of first posterior cell with a pale streak anteriorly; 

anterior crossvein surrounded by a dark spot; posterior crossvein strongly 

sinuate. 

Sixth abdominal tergite strongly arcuate in posterior profile, ending 

below in a roughly semicircular lobe, anterior to which the lower 

margin of the tergite is abruptly inflexed. Fifth sternite with rather 

short black hairs, the mesal process as in figure 2, strongly turned up- 

ward into genital pouch. 

Protodictya iguassu, new species 

Mauer. Length, 6.25 mm. Color and pruinosity similar to P. brasil- 

iensis, but lateral mesonotal stripe is not very yellow and has many 
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brown spots scattered in it, even across the notopleural region. The 

femora have a broad, rather ill-defined preapical band at about the 

apical third, the tibiae with a similar band in the basal third and 

broadly dark brown tips. 

Pruinosity of face extending laterad of black spot to parafacials. 

Humeral bristle strong, presutural absent. 

Bristles of hind femora as in P. brasiliensis. 

Wings heavily guttate with pale spots as well as dark brown spots 

which are deeper in color than the grayish brown ground color. Tip of 

wing beyond end of second vein of ground color, unmarked. A strong 

dark brown spot (among others) in submarginal cell anterior to 

posterior crossvein; marginal cell with three to five quadrate pale spots 

distad. of anterior crossvein, the remainder of the cell, as well as stigma 

and subcostal cell, dark brown. Posterior crossvein strongly sinuate; 

last two sections of fourth vein equal. 

Sixth tergite almost straight in posterior profile, below with a rather 

broad lobe, somewhat longer than wide and projecting posteriorly, the 

anterior ventral margin of the sternite flexed mesad as in P. brasil- 

iensis. Fifth sternite with longish hairs and a pair of longitudinally 

oblong tubercles visible at the apex mesally. The genitalia were not 

spread. 

HOLOTYPE, male BRASIL, Iguasst, Parana, XII-1941, 

Com. HE. N. V., in Instituto Oswaldo Cruz. 

Protodictya nubilipennis (Van der Wulp), new combination 

Van der Wulp, 1897, Biol. Centr.-Amer., Dipt. 2:360, pl. 9, ff. 14, 

14a, Mazatlan and Vera Cruz, Mexico (Sepedon). 

Van der Wulp’s description alone leaves no doubt con- 
cerning the generic reference, and notes on the types kindly 
furnished by H. Oldroyd show that the species is very similar 
to P. hondurana, new species (v. s.). Oldroyd, however, 
mentions differences in the male hypopygium, especially a 
process of the appendages of the eight tergite, which make 
identification of the form here described as new with 
nubilipennis inadvisable. Van der Wulp’s figures are very 
poor, 
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A NEW MOTH FROM PATAGONIA 

(LEPIDOPTERA PHALAENIDAE) 

By JoHN G. FRANCLEMONT 

Bureau of Entomology and Plant Quarantine, United States 

Department of Agriculture 

Among some very interesting material recently received 
from Dr. Holger Holgersen, of the Stravanger Museum, 
Norway, for identification were two striking, apparently new, 
moths of the subfamily Agrotine (Phalaenidae) from Punta 
Arenas, Chile. One is described below, but the other is in 
too poor a condition to serve as the type of a new species. 

Euxoamorpha, new genus 

TYPE: Huxoamorpha eschata France. 

Head prominent; front rounded, without modifications; antennae 

ciliate in male; eyes ovoid, lashed, the lashes long; palpi oblique, 

ascending to two-thirds height of eye, clothed with narrow scales and 

fringed with hairlike scales; proboscis well developed. Thorax clothed 

with hair and deeply forked scales; fore tibia with 2-4 inner spines 

and 2-3 outer spines, the two distal ones long and moderately stout; 

mid tibia with two rows of moderate spines on the outer side; hind 

tibia with 4-5 weak spines on the outer side between the two pairs of 

spurs; fore wings linear trigonate; venation as in Agrotis. 

Male genitalia with the arms of the tegumen short and broad; arms 

of vinculum moderately long and narrow, saccus of vinculum bulbous; 

uncus divided from near base into two stout curved arms; the apices 

rounded with short stout setae; valves symmetrical, apices truncate; 

corona occupying upper half of apex, composed of moderate spines; 

clasper stout and long; ampulla weak and long; sacculus with a swollen 

setose area at base; juxta small, rhomboidal; edeagus long and stout, 

vesica armed with long slender spines, the most basal one with a stout 

bulbous base. 

The combination of lashed eyes, limited spination of the 
hind tibiae, bifid uncus, and position of the ampulla and 
clasper of the male genitalia will distinguish this genus from 
all others in the Argotinae. 

Euxoamorpha eschata, new species 

Fore wings gray with a greenish overcast; the median area between 

the t. a. and t. p. lines blackish; the reniform and orbicular small and 

pale; the basal line black and irregular; the t. p. line black, strongly 

outeurved below costa and inwardly oblique below vein 4. Thorax con- 

colorous with the ground color of fore wings, with some bright yellow 

scales scattered among the vestiture. Hind wings uniform blackish 

gray. 

Male genitalia, Figure 1. 
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TYPE: ¢, Punta Arenas, CHILE mer., H. Holgersen, 
‘‘Bratege’’ exp., 30 xi - 2. x11. 47. USNM Type No. 59231. 

The characters mentioned as distinguishing the genus will 
also serve to separate the species from those of the other 
genera of Agrotinae with lashed eyes. 

Fig. 1, male genitalia of Huwoamorpha eschata Franc.; fig. la, apex 

of left arm of uneus; fig 1b, edeagus. 
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THRIPS THAT “TALK” 

By J. Doueguas Hoop, Cornell University, Ithaca, N. Y. 

Insects produce sounds in a number of ways, most com- 
monly by  stridulation — by rubbing together specialized 
parts of their hard integument. Some, like many Orthoptera, 
are more insistently and noisily vocal than others; but about 
us are many sonically less assertive insects that produce small 
seraping sounds which seldom reach human ears. Beetles may 
rub two parts of the thorax together, or the abdomen against 
the wine covers, and even the larve of some species produce 
sounds in such odd ways as scratching their sides or rubbing 
one mouth part against another. Stridulation is common 
enough, too, in Hemiptera, Hymenoptera, and Lepidoptera. 
Wings may be rubbed against each other, or be rubbed by legs 
or abdomen; the fore legs may be rubbed together or against 
the proboscis, the head, or prothorax, or one part of the leg 
against another part; and the males of certain moths have 
stridulating organs on their genitalia. And this citation of 
sound-producing structures is by no means complete. 

However, it came as a real surprise to find the typical 
rasp-and-file structure of a true stridulating organ in the 
males of fourteen allied species of Thysanoptera, belonging 
to three genera. In all of them the file is on the outer surface, 
or the outer lower surface, of the fore coxa, and is curved 
in the form of an are. The rasp is a thin flange at the base 
of the fore femur, and is swung along the file by raising 
the fore femora, or by moving them upward and outward, 
or the reverse, as the insect stands on its middle and hind legs. 
Two of the genera in which this apparatus has been detected 
(Diceratothrips Bagnall and Sporothrips Hood) occur in the 
southern United States. The third genus is the Neotropical 
Anactinothrips Bagnall, whose one dozen species range from 
Venezuela to Paraguay. 

As was said, these organs are found only in males. They 
are invariably present, regardless of the degree of enlarge- 
ment of the femora, and have been found in all of the species 
of these genera whose males are known to the writer, A 
prerequisite to their development, in the position which they 
occupy, is necessarily the enlargement of the fore femora 
basally, to permit contact with the coxe., In all of the genera 
mentioned this has been brought about by the prolongation 
of the morphologically upper surface. Figure 1 has been 
introduced simply for orientation. It shows the general 
structure of the prothorax and fore legs of one of the species, 
but portrays well enough the general structure of all the 
species. The fore femora, it will be noted, are covered by the 
coxe when observed from above. The other figures show the 
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apparatus in detail, as seen from below, in one species of each 
venus. 

_ It is interesting to note that all of these species feed upon 
the spores of fungi, and that in most of them, if not all, the 
young are brought forth alive, instead of being hatched from 
egos deposited by the mother. Perhaps, too, with the life span 
of the parents overlapping that of their progeny, we have 
here a faint manifestation of a primitive type of social life. 

)) DY) 

“My / « 

STRIDULATING ORGANS IN THYSANOPTERA. Fig. 1, Diceratothrips ar- 

matus Bagnall, male, showing the enlarged fore femora with basal 

end beneath coxa (many setae omitted), X 51; fig. 2 Diceratothrips 

princeps Hood, male, left fore coxa and base of femur, ventral aspect, 

showing rasp on coxa and scraper on femur, X 40; fig. 3, Sporothrips 

amplus Hood, same. X 40; fig. 4, Anactinothrips vigilans Hood, same, 

X 40. 
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SUBSPECIATION IN NEOPHASIA MENAPIA BEHR 

(LEPIDOPTERA, PIERIDAE) 

By RauepH L. CHERMOcK, University of Alabama 

It has come to my attention, in studying North American 
butterflies, that there exist two distinct populations of Neo- 
phasia menapia. One of these is found in the southern Rocky 
Mountain region; the other inhabits the mountains of Cali- 
fornia, and extends northward to British Columbia and east- 
ward into Idaho and Montana. In referring to the original 
descriptions of menapia and its synonyms, it was found that 
these differences had already been noticed by early workers, 
although they have not been recognized in modern works. It 
was decided, therefore, to note these findines as an aid to 
lepidopterists. 

Neophasia menapia was described by Felder in 1859, in the 
Wien. Ent. Mon., vol. 3, page 271 from ‘‘Mormon land of 
Salt Lake.’’ It represents the supspecies indigenous to Utah, 
Colorado, New Mexico, northern Arizona and southern 
Wyoming. The length of the forewing (measured from the 
base to the apex) of the male averages 32 mm.; the female 
30 mm. The upper side of the male has the white submarginal 
spots of the primaries separated from the outer margin by 
black The white spot between M1 and M? tends to disappear. 
On the upper surface of the secondaries, the veins are scaled 
with black from the outer margin, basad to the position of 
the submarginal black line of the lower surface. The ma- 
culation of the lower surface is similar to the upper. However, 
the veins of the secondaries are strongly outlined in black, 
and a submarginal black line parallels the outer margin. The 
apex and inner angle is outlined in red. In the female, the 
ground color is white with a yellowish tint. On the upper 
surface of the secondaries, a broad submarginal black band 
runs parallel to the outer margin. The veins, from this band 
to the margin, are heavily marked with black. The marginal 
intervenal areas are reddish. This maculation is repeated on 
the lower surface, although the veins basal to the submarginal 

band on the secondaries are also outlined in black, but not 
as heavily as the portion of the vein distal to the band. The 
red marginal outline extends along the coastal margin to the 
base of the wing. 

In 1861, Scudder named Pieris tau in the Proc. Boston. 
Soe. Nat. Hist., vol. 3, page 183 from Washington Territory. 
Boisduval, in 1869 in his Lepid. de la Calif., page 38, de- 
scribed Pieris ninonia from California. Stretch described the 
variety suffusa from Spokane Falls, Washington Territory 
in vol. 2 of Papilio, page 108, in 1882. These three names, of 
which taw Seudder is the oldest, represent the other sub- 
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species found in North America. The length of the wine is 
somewhat smaller than in typical menapia. The male averages 
24 mm.; the female, 25 mm. The white spots at the apex of the 
wing in the male tend to be longer and broader than in the 
typical form, the lower ones usually being shifted distally and 
extending to the margin. The black along the veins in the 
outer portion of the secondaries, characteristic of the upper 
side of the male menapia, is almost always lacking in tau. 
On the lower surface, the veins of the secondaries are more 
narrowly outlined. The upper side of the females of taw are 
similar to menapia although the black marginal markings of 
the secondaries are less strongly accentuated. On the lower 
surface, the secondaries are heavily margined with red to 
form distinct marginal lunules, outlined inwardly with black. 
The basal area between Cu? and 2A is heavily marked with 
red; and the apex of the primaries is also outlined in this 
color. The veins on the underside of the secondaries are 
broadly outlined in black throughout their length. No con- 
stant genitalic characters could be found to separate the two 
subspecies. On the basis of the distinct and constant dif- 
ferences described above, it is believed that the name tau 
Seudder should be lifted from synonymy and used to desig- 
nate this subspecies. 

In 1918, J. A. Comstock deseribed an aberration of menapia 
taw in The Lepidopterist, vol. 2, under the name nigracosta. 
The types are characterized by a melanic suffusion partially 
obliterating the marginal white spots of the primaries, and a 
broadening of the costal band which extends around the end 
of the cell. In the Cornell University Collection, there is a 
specimen of menapia tau from Olympia, Washington, which 
is even more extreme than nigracosta. All of the black mark- 
ings of the primaries are fused together so that the entire 
anterior half of the wing is black. Although these freaks are 
interesting, it is exceedingly doubtful if they should be in- 
eluded in our nomenclatorial system. Conséuently, it is con- 
sidered as a synonym in this paper. Y 

To summarize the above conclusions, a revised checklist is 
presented as follows: 

Genus: Neophasia Behr. Genotype: Pieris menapia Felder, 1859. 

menapia menapia (Felder) 

menapia tau (Seudder ) 

synonym ninonia (Boisduval) 

synonym suffusa (Stretch) 

synonym as ab. nigracosta Comstock 
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BOOK REVIEW 

HIGH JUNGLE, by William Beebe, Director, Department of Tropical 

Research, New York Zoological Society. 8vo., cloth, 379 pp., 49 

illus., N. Y., Duell, Sloan and Pearce Ine., 1949, $4.50. 

Author of twenty-two books, of scores of scientific papers and of 

numerous popular articles, Dr. Beebe has made forty seven expeditions 

since 1899 when he became Director of Tropical Research of the New 

York Zoological Society. These were devoted to study of animal 

life, with emphasis on birds, fish and insects, and included South America, 

India, China, the Malay States, Japan, the West Indies, Bermuda, the 

Galapagos Islands and the Sargasso Sea. He has studied these subjects 

three and a half miles above sea level in the Himalayas and marine life 

at half-a-mile beneath the surface of the Atlantic off Bermuda. 

This is his first book in five years and is a composite of his expeditions 

to the Venezuelan Andes in 1945, 1946 and 1948. There for three winters, 

at invitation of the Venezuelan government, Dr. Beebe and his associates 

set up a wilderness laboratory at Rancho Grande, an immense unfinished 

hotel in a mountain pass at Portachuela in the Venezuelan Andes, the 

structure being thus left because of the sudden death in 1935 of its 

builder Juan Vicente Gomez, former President of Venezuela. 

The sections of this work likely to be of greatest entomological interest 

comprise those containing its author’s observations on life history or 

habits of various tropical forms of insects encountered, notably the 

Trigonid bees Trigona testaceicornis melanocera; (p. 26); the Owl 

butterfly Caligo eurilochus caesia (p. 56); the Urania moth Urania leilus 

(p. 112); the Giant grasshopper Tropidacris dux (p. 118); the Yellow- 

banded bumblebee Huglossa dimidiata flavescens (p. 121); the Morpho 

butterfly Morpho peleides (p. 250); the fungus gnat Sciara (Neosciara) 

new species (p. 261), and the Moon moth Erebus strix. (p. 338.) It is 

regretted that limitations of space forbid extensive quotation from some 

of these: although couched in non-technical phraseology, many of these 

are of genuine excellence. 

The very high quality of Dr. Beebe’s previously written books over the 

decades is already too widely known for comment or eulogy here. It is 

sufficient merely to say that this—his latest book—not only in its natural 

history, but in its literary quality, easily ranks with the best of his other 

works. 

J. S. WADE, 

Bureau of Entomology and Plant Quarantine 
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THE IDENTITY OF A CLEPTID EGG PARASITE OF THE COM- 

MON WALKING STICK, DIAPHEROMERA FEMORATA SAY 

(HYMENOPTERA: CLEPTIDAE ) 

By H. E. Miuurron, Glendale, West Virginia 

During the latter part of 1947 a series of hymenopterous 
parasites reared from eges of the common walking: stick, 
Diapheromera femorata Say, as well as a quantity of para- 
sitized anl unparatisized eges were made available to the 
writer for study. This material was collected the preceding 
summer near Brainard, Minnesita, by A. C. Hodson. 

The parasite is classified as a cleptid, though it does su- 
perficially resemble a bethvlid. It represents the same species 
as that described bv Ashmead in 1902 (Can. Ent. 34:231) as 

Mesitiopterus kahlu from a single specimen collected in Kan- 
sas by Hueo Kahl. The Minnesota specimens do not appear 
to differ significantly from the type, except that the lees of 
the former are more intensively infuscated. 

The United States National Collection contains, in addition 

to the type, 15 Minnesota specimens reared between June 11- 
20, 1948, a series of 12 specimens taken in Virginia, and one 
specimen from;ennsylvania. The eastern specimens have the 
legs much darker than the mid-western ones and possibly rep- 
resent a different subspecies, as suggested by Mr. Krombein. 
When additional material was reared in the winter and 

spring of 1948 it was observed that the parasite emerged 
through the operculum of the host egg without rupturing the 
shell in any apparent way. And, under laboratory conditions, 
specimens of various ages showed no desire to oviposit when 
confined in vials containing unparasitized host eges. 

Very little is known about the biology and hosts of the 
Cpeltidae. This is the first record of any species of that fam- 
ily being parasitic on an orthopteron; and especially signifi- 
cant is the fact that it is an eg@ parasite. 
Grateful acknowledgment is made to C. F. W. Muesebeck 

and Karl V. Krombein for making available material in the 

United States National Museum durine the writer’s recent 
visit. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

593RD REGULAR MEETING, OCTOBER 6, 1949 

The 593rd regular meeting of the Society was called to order at 

8 P.M., Thursday, October 6, 1949, by President T. E. Snyder, in the 

Auditorium of the National Museum. This was a joint meeting with the 

Washington Academy of Sciences and the Biological Society of Wash- 

ington. Two hundred thirty-one members and guests were present. The 

minutes of the May and June meetings were read and approved. 

The Society elected the following to membership: 



48 PROC. ENT. SOC. WASH., VOL. 52, NO, 1, FEBRUARY, 1950 

Benson F. Quisenberry, Department of Entomology, Oklahoma A. and 

M. College, Stillwater, Oklahoma. 

Howard Grady, California Spray Co. of Washington. 

Kermit Applewhite, 310 Jefferson Ave., Alexandria, Va. 

Abraham Willink, Instituto de Entomologia, Miguel Lille 205, 

Tucuman, Argentina. 

James A. Slater, Dept. of Zoology and Entomology, Iowa State 

College, Ames, Iowa. 

R. A. Sheals, Bureau of Entomology and Plant Quarantine, U. S. 

Dept. of Agriculture, Washington, D. C. 

Calvin L. Ritchie, Div. Foreign Plant Quarantines, Bureau of Ento- 

mology and Plant Quarantine, U. S. Dept. of Agriculture, Honolulu 9, 

Hawaii. 

Charles Pomerantz, Bell Exterminating Co., Ine., 20 Hudson Street, 

New York 13, N. Y. 

William L. Nutting, Biological Laboratories, Harvard University, 

Cambridge 38, Mass. 

David A. Isler, Div. Forest Insect’ Investigations, Bureau of Ento- 

mology and Plant Quarantine, U. S. Dept. Agric., Beltsville, Md. 

Lewis Berner, Dept. of Biology, Univ. of Florida, Gainesville, Fla. 

W. L. Baker, Div. of Forest Insect Investigations, Bureau of Ento- 

mology and Plant Quarantine, U. 8. Dept. of Agriculture, Beltsville, Md. 

Horatio C. Mason, Div. of Truck Crop and Garden Insect Investi- 

gations, Bureau of Entomology and Plant Quarantine, U. S. Dept. Agric., 

Beltsville, Md. 

John J. Pratt, Jr., Div. of Control Investigations, Bureau of Ento- 

mology and Plant Quarantine, U. S. Dept. of Agriculture, Beltsville, Md. 

President Snyder announced receipt of a letter from the Secretary of 

the Washington Academy of Sciences. This letter informed the Ento- 

mological Society that the ‘‘Washington Academy of Sciences has at 

its disposal $596.50 made available by the American Association for 

the Advancement of Science for the purpose of assisting young and 

promising scientists engaged on or planning worthy research projects,’’ 

and stated that requests for grants-in-aid, together with pertinent infor- 

mation, should be submitted to the Committee Chairman not later than 

November 1, 1949. 

Dr. Snyder then brought up the subject of the duties of the corres- 

ponding secretary and of the addition of a Custodian as an Officer of 

the Society. It was announced earlier in the year that a study of the 

Corresponding Seeretary’s duties was being made, to determine whether 

it would be advisable to relieve that Officer of certain responsibilities 

which he now discharges. Dr. Snyder said that the Executive Com- 

mittee had unanimously voted to relieve the Corresponding Secretary of 

sending announcements of regular meetings to members, also to include a 

Custodian among the Officers of the Society who will have charge of 

reserve stocks of literature. The following changes in the Constitution 

had been voted by the Executive Committee to be considered at the 

Regular Meeting in November: 
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Article IV, Section 2 y 

Add ‘‘Custodian’’ after ‘‘ Editor.’’ 

Article V, Section 4 

Delete the words, ‘shall give due notice of all meetings’’, also 

delete the words, ‘‘and shall have custody of the reserve stock of the 

Society’s periodicals and other lterature.’’ 

Article V, a new Section 8 

‘‘The Custodian shall, under the direction of the Executive Com- 

mittee, have custody of the reserve stock of the Society’s periodicals 

and all other literature, and he shall make such sales as le within 

the interests of the Society.’’ 

David G. Hall, of the Bureau of Entomology and Plant Quarantine, 

gave a brief note on a trip he made August 1, 1949, to Grasshopper 

Glacier in south-central Montana, with Dr. J. R. Parker and Dr. Frank 

Cowan of the Bureau’s grasshopper control laboratory at Bozeman. They 

collected adult male and female specimens of an undescribed species of 

Melanoplus grasshopper on the snowbanks surrounding the glacier. The 

species was determined later as being the same as an undescribed species 

occurring in swarming flights in northwestern Nevada. Prevailing winds 

during late July had been from the west, and it was decided that the 

adults collected on the snowbanks at Grasshopper Glacier probably moved. 

into that area by flight from about 500 miles further west. Mr. Hall illus- 

trated his talk with kodachromes. 

Dr. Snyder introduced Mr. F. C. Lineoln, President of the Biological 

Society of Washington, who, after conducting a brief business session 

of that group, presented Dr F. H. H. Roberts, Jr., President of the 

Washington Academy of Sciences, and turned the meeting over to him. 

Dr. Roberts introduced the speaker of the evening, Mr. Harry H. Stage, 

whose subject was, ‘‘Observations of an Entomologist in East and 

Central Africa, and in Mauritius.’’ Mr. Stage was loaned to the 

Eeonomic Cooperation Administration, May 16-July 26, in response to a 

request by the United Kingdom for aid under the ECA’ technical assist- 

ance program. The assignment of Dr. Frederick J. Brady, U. S. Publie 

Health Service, and Mr. Stage by the U. S. Department of Agriculture 

was made by the ECA for the prime purpose of making a preliminary 

survey of conditions affecting trypanosomiasis and malaria in East, 

West, and Central Africa, and the Island of Mauritius. The project 

marked one of the first steps in the development of Colonial Africa with 

United States aid. The object of the survey was threefold: 

1. To review entomological research generally and tsetse fly control and 

research particularly in Uganda, Kenya, Tanganyika, Northern 

Rhodesia, and Nyasaland, as well as malaria research in Africa and 

Mauritius. This review was made for the purpose of finding out 

about personnel vacancies and the need for additional personnel, 

material and equipment which cannot at the present be supplied by 

the United Kingdom. Application for this review was made to the 

ECA by the Colonial Office of the United Kingdom as part of a 

program to accelerate needed research concerned with the general 
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development of production and well-being of the peoples of Africa and 

the neighboring territories. 

2. To scan available scientists in the United States to fill these 

vacancies,—paying particular attention to their training, experience, 

and general fitness for working under the peculiar conditions existing 

in Africa. 

3. To become acquainted with the European personnel who will direct the 

American scientists, so that the greatest efficiency in the progress of 

the research can be expected. 

During the time Mr. Stage was in East and Central Africa and 

Mauritius, he discussed entomological research with a total of some 200 

individuals in Uganda, Kenya, Tanganyika, Northern and Southern 

Rhodesia, Nyasaland, and Mauritius. In most instances, he discussed 

several lines of agricultural and medical research with the heads of 

several agencies and organizations at the Secretariats. Subsequently, he 

reviewed in the field and in the laboratory , the research under way and 

upon his return to London submitted to the Colonial Office his reeommen- 

dations for personnel and materials. During the time Mr. Stage was 

out of the United States, he traveled over 22,000 miles by air and 3,000 

by automobile and returned home on the Queen Mary from Southamp- 

ton. Mr. Stage illustrated his talk with kodachrome slides taken in the 

several territories. (Author’s abstract). 

Following this most interesting lecture, a sound and color motion 

picture, ‘‘Nagana, African Trypanosomiasis of Animals Transmitted 
9 

by Tsetse Fles’’, was shown. It was filmed by South African Officials. 

Adjournment was at 9:55 P.M. 

—HELEN LOUISE TREMBLEY, Recording Secretary. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

594TH REGULAR MEETING, NOVEMBER 3, 1949 

The 594th regular meeting of the Society was called to order at 8 

P. M. by President T. E. Snyder. It was held Thursday, November 3, 

1949, in Room 438 of the U. S. National Museum. Thirty-nine mem- 

bers and 18 guests were present. The minutes of the previous meeting 

were read and approved. 

New members elected were: 

G. H. Nelson, 621 Carroll Avenue, Takoma Park, Md. 

Edward Walley Jones, Bureau of Entomology and Plant Quarantine, 

Walla Walla, Washington. 

The Constitutional changes which had been submitted at the October 

meeting for discussion and vote at the regular meeting in November 

were read by the Recording Secretary. C. F. W. Muesebeck moved that 

these be adopted, Dr. MeIndoo and others seconded the motion, and the 

Society voted unanimously in favor of the changes. 

Dr. Snyder then appointed a Nominating Committee for the purpose 

of proposing a slate of officers for 1950 at the December meeting. The 

Committee was as follows: E. H. Siegler, Chairman, E. R. Sasscer, and 

ING Jala Olleiedic. 
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Dr. MeIndoo exhibited some of his handiwork—another volume which 

he had expertly bound himself at comparatively little expense. 

R. I. Sailer-presented a recording of the sound produced by the negro 

bug Corimelaena lateralis (F.). Although other pentatomoid species 

possess structures which are presumably used for sound production, Dr. 

Sailer believed this to be the first time any species has actually been 

heard. In addition to the unique record which he played, Dr. Sailer 

passed around a small vial containing two living bugs. Mi 

-Mr. Muesebeck brought to the Society’s attention Smithsonian Pub- 

lication 3953, ‘‘Catalog of the Termites (Isoptera) of the World,’’ by 

Dr. T. E. Snyder. He said that this volume, written by a man of 

Dr. Snyder’s background and experience, embodies more than a list of 

species. 

A. B. Gurney discussed the four species of Mantidae established in the 

Middle Atlantic and Northeastern States. Specimens were exhibited, 

with emphasis on the two Oriental and one native species occurring at 

Washington, D. ©. (Tenodera aridifolia sinensis Sauss., T. angustipennis 

Sauss., and Stagmomantis carolina (Joh.)), which have quite distinet 

egg masses, as illustrated by Breland and Dobson (Ann. Ent. Soc. Amer. 

40: 557-575 (1947) 1948). Special reference was also made to the 

occurrence of the European mantid, Mantis religiosa L., in New Eng- 

land during 1949. Dr. E. A. Chapin found specimens at the summit of 

Mt. Mansfield, Vermont, August 29, and “Gurney found an egg mass 

at Cummington, Mass. (in the eastern Berkshire Hills), on November 1 

at a locality where three adults had been seen in October. Through the 

kindness of Drs. C. P. Alexander and Marion E. Smith of the University 

of Massachusetts, it has become evident that the species occurred in 

1949 at other New England localities. Falmouth, Mass. (on Cape Cod), 

however, is the only definite such locality known at present. The Euro- 

pean mantid was first found in America at Rochester, N. Y., in 1899, as 

has been described in detail by Slingerland (Cornell Univ. Agric. Expt. 

Sta. Bull. 185: 35-47, 1900). An attempt was made to colonize the 

species in various parts of New York State (see Felt, 17th Rept. N. Y. 

State Ent.: 755-757, 1902). At Ithaca religiosa is now abundant, and 

it is not rare at Buffalo. In general, it is most firmly established about 

the Finger Lakes and Lake Ontario, this bemg a milder region than 

much of northeastern New York. Corfe (Can. Ent. 70: 21-22, 1938), 

James (Can. Ent. 76: 113-116, 1944; 79th Rept. Ent. Soc. Ontario: 

41-44, 1949) and others have noted its establishment and rather wide 

occurrence in southern Ontario, and Chagnon (Nat. Canad. 71: 37, 1944) 

reported specimens collected in Montreal. The northeastern winter of 

1948-49 was considered mild, perhaps explaining the 1949 New England 

records, and in view of previous difficulties in obtaining a foothold in 

Massachusetts and Connecticut (see Morse, Proce. Boston Soc. Nat. Hist. 

35: 331, 1920) only time will show whether this is a permanent New 

England resident. A very commendable report on the mating activities 

of religiosa is by Roeder (Biol. Bull., Woods Hole 69: 203-220, 1935). 

(Author’s abstract). 
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Dr. John J. Pratt, Jr., was the first speaker on the program. His 

subject was, ‘‘The Application of Insect Physiology to Economie En- 

tomology.’’ Increasing research is needed on the fundamental prob- 

lems of insect biology, particularly those of physiology, in order to make 

significant and lasting advances in applied entomology. Economie en- 

tomologists too often reject a fundamental problem because it may not 

yield an immediate practical solution. Examples can be cited from all 

phases of entomology where physiological studies are necessary to the 

proper solution of applied problems. Two such examples are discussed 

in detail. A plan proposed by Patton outlines a method for the testing 

of candidate insecticides on a sound toxicological and pharmacological 

basis. (Author’s abstract). 

The second speaker on the program was W. L. Baker, who spoke on, 

**Recent Developments on Transmission of Elm Phloem Necrosis Dis- 

ease.’’ Phloem necrosis of elm is a virus disease. It has probably been 

present in certain sections of the mid-west for over 60 years, but it is 

only within the last 15 years that its destructive nature has been fully 

understood. After several years of research, it was determined in 1947 

that the virus is transmitted by a leahopper Scaphoideus luteolus Van 

D. These results were confirmed in 1948 when about 20 percent of all 

trees placed under test with the species in 1947 became diseased. Re- 

sults to date, in 1949, show 40 pereent inoculation of over 175 trees 

placed under test in 1948. This leafhopper lays its egg in the bark of 

elm where it overwinters. It hatches in early spring, reaches the adult 

stage by early July, and remains in the field until the end of the grow- 

ing season. The nymphs feed on the veins and mid-ribs of the under 

surface of the leaves, principally those growing on small trunk branch- 

lets. The species is difficult to identify as an adult, but is easily identi- 

fied as a nymph owing to the presence of a transverse white band lying 

across the dorsum at the base of the abdomen. Evidence has been ob- 

tained indicating the possibility of controlling the spread of the disease 

by spraying elm trees with DDT to prevent the feeding of this leaf- 

hopper. Promising results have been obtained when this insecticide has 

been applied to the bark of elms before hatching in the spring, and when 

it has been applied to elm foliage regularly during the growing season. 

Tests are being conducted on other species of insects, notably with 

species of the leafhopper genus Hrythroneura, to determine their possi- 

ble roles in the transmission of the virus; but so far, results with these 

have been negative. The talk was well-illustrated with lantern slides. 

(Author’s abstract). 

The discussion which followed was general and stimulating. 

Visitors introduced to the Society were Dr. Charles R. Hunt of the 

Montana Experiment Station, John M. Miller, of Beltsville, Md., D. 

Elden Beck, of Brigham Young University, Provo, Utah, and Major 

Francis MeKay of Langley Field, Virginia. 

Adjournment was at 9:50 P. M. 

—HELEN LOUISE TREMBLEY, Recording Secretary. 

Actual date of publication of Vol. 51, No. 6 was December 29, 1949. 
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THE GENUS DICRAEUS IN NORTH AMERICA 

(DipTERA, CHLOROPIDAE) 

By Curtis W. Sasrosky, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

The genus Dicraeus Loew is well known in the Palaearctic 
Region, with nearly a dozen species recognized as valid. In 
the Nearctic Region, however, it has hitherto been known only 
from a single species, D. incongruus Aldrich (1918). The 
present paper records six Nearctic species, of which three are 
new. 

Dicraeus is a characteristically northern, Holarctic genus, 
and the European and American species are very much alike. 
In two cases before me it appears that the species are Hol- 
arctic; at least I have been unable to find distinguishing char- 
acteristics for the American forms from careful comparison 
with the detailed descriptions and the drawings of the male 
hypopygia of the European species. 

Outside of the Holarctic Region, I know only of two species 
from Formosa and one from Ethiopia. Dicraeus minutissimus 
Séguy from Kenya does not belong here, but must be referred 
to Oscinella sens. lat., as I have pointed out in a paper soon to 
be published on the Chloropidae of the Ruwenzori Expedition. 
_. Two widely separated observations suggest the. possibility 
that the larvae of Dicraeus may feed on grasses ofthe genus 
Elymus (wild rye). The long series taken by the writer at 
the type locality of D. wilburi (see below) was swept from a 
patch of Elymus virginicus near a small stream. In Europe, 
Frey has recorded a variety of D. styriacus Strobl as being 
observed only on Elymus arenarius (1934, Mem. Soe. Faun. 
Flora Fenn. 9:132). 

In contrast to most of the Chloropidae, especially in the 
Oscinellinae, the male genitalia are large and distinct, and 
excellent differences are found to supplement the morpho- 
logical and color characters. 

The notopleural bristles, which have been rather neglected 
by many authors, have proved to be a useful criterion. As 
with all chaetotactic characters, some aberrations may be 
found, but this is fortunately not serious in Dicraeus because 
of other conspicuous characters. Particular attention was 

APR 2 4 1950 
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paid to the notopleurals in all specimens examined, and only 
three aberrant individuals were found: two of incongruus: 
with 1+ 1 bristles, and one tibialis with 1+ 1 on the left side 
but 1 + 2 on the right. 

Two important European papers which will be cited in vari- 
ous places in the paper are those by Duda (1933, Chloropidae, 
im Lindner, Fliegen Palaeark. Region; Dicraeus in Lfg. 68, 
pp. 63-69), and Collin (1946, Trans. Roy. Ent. Soc. London, 
97 :117-148 ; Dicraeus on pp. 130-134, figs. 1-4). 

Dicraeus Loew 

Loew, 1873, Berlin. Ent. Ztsehr., 17: 51. Type, D. raptus (Haliday) 

[Oscinis], as Dicraeus obscurus Loew (monobasic). 

Becker, 1912, Ann. Mus. Nat. Hungarici, 10: 103. Three specimens, 

Moscow, Idaho [ Aldrich Colln.], and Washington [Melander Colln.], 

recorded as Dicraeus ingratus Loew (=ruficeps Meigen). 

Aldrich, 1918, Canad. Ent., 50: 338-339. Dicraeus incongruus n. sp., to 

include at least the Idaho specimens recorded by Becker. 

Since Aldrich’s review of the genus in North America, less 
than a dozen publications have recorded it, chiefly in faunal 
lists, and usually as D. incongruus Aldrich. A few used the 
names D. ingratus (Loew) and D. ruficeps (Meigen), both of 
which have been considered to apply in this country to one 
species, as described by Aldrich. In view of the findings of 
the present study, however, some of these records of incon- 
gruus may actually refer to a different species. 

One published record known to be in error, and a record of 
importance because of the rearing data associated with it, is 
that of D. ruficeps from Essex, Mass., ‘‘from gall on cherry’’ 
(Johnson, 1925, List of the Diptera or Two-winged Flies of 

New England, p. 281). The three specimens upon which this 
record was based have been reexamined [Boston Soc. Nat. 
Hist. Colln.] and found to be Oscinella catalpae (Malloch). 

KEY To THE NEARCTIC SPECIES OF DICRAEUS 

i hhorax jentirely, black ant grounds color222=. ain sae ete 

Thorax partly yellow, including a major part of humeri and 

pleura; notopleural bristles 1 + 2 _ D. elongatus, new species 

Diseal cell elongate, the distance between the crossveins 1.10 

times the length of ultimate section of fifth vein; ocellar 

bristles somewhat proclinate and divergent; notopleural 

PTISt es 1 toil ke Rare Sine el Elan D. aberrans, new species 

Diseal cell shorter, hind crossvein considerably retracted, the 

crossveins separated by a distance obviously shorter than the 

length of ultimate section of fifth vein, at most not over 

three-fourths the distance and often only one-third to two- 

fifths; ocellar bristles erect and cruciate; notop!eural bristles 

EZ OR COP tA DD, CSO MOUS ee eee ee ey 

to 
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3. Notopleural bristles 1+ 1; abdomen either entirely yellow, or 

at least the proximal two segments yellow and the remainder 

light brown; male elasper boot-shaped in profile (fig. 4) 

Pc Ua Carl Pe se eS D. tibialis (Maeq.) (D. pallidiventris 

as Macq. of Duda and Séguy) 

Notopleural bristles 1+ 2; abdomen black or black-brown; 

male; -ClaSperpa Obua Siwy fp Ae nae Set oe ee SI ee 4 

4. Costal vein ends abruptly halfway between tips of third and 

fourth veins; male eclasper in profile slender and curved (fig. 

2a); antenna black; palpus large and black 

cc i WE at Be a lk SN SL NA D. ingratus (Loew) 

Costa extends to tip of fourth vein; male eclasper long and 

strong, in profile straight, or if curved, broad (figs. la, 3a). 5 

5. Head dark, the front predominantly dark brown to black, 

antenna somewhat infuseated, at least dorsally on third seg- 

ment, the palpus dusky; male terminalia as figured, in profile 

_ the clasper straight and narrow (figs. 1, la); fore coxa black 
ECE @N CPR ODEN MES ao let = PORaUE Deine RE aN RD EE D. incongruus Aldrich 

Face, cheek, antenna and palpus yellow; male terminalia as 

figured, in profile the clasper broad and somewhat curved 

(figs. 3, 3a); fore coxa yellow D. wilburi, new species 

Dicraeus elongatus, new species 

Slender, elongate species with yellow humeri and pleura. 
Male.—With yellow habitus, black only on the frontal triangle, 

posterior half of front, dorsal two-thirds of occiput, mesonotum up to 

humeri and notopleura, disk of scutellum except mesally, metanotum, 

three or four brown pleural spots (on meso-, sterno-, and hypopleuron, 

faintly on pteropleuron) ; abdomen light brown, yellowish both basally 

and apically; legs yellow, hind tibia black on median third and tarsi 

-browned distally; basal antennal segments yellow, but the third segment 

and arista lacking in the type specimen. 

Eye with minute, sparse pubescence under high power; front broad, 

at the vertex slightly over half the width of the head, 2.3 times the width 

‘of an eye, and subequal to its own length; frontal triangle 0.71 times 

the length of the front, in large part smooth and. polished black, though 

pollinose apically and on the ocellar tubercle; cheek moderately broad, 

0.38 times the height of an eye; in profile, the front strongly projecting 

- and face receding, the greatest length of head (antennal axis) over 1.6 

times the length of the lower margin of head (vibrissal axis) and slight- 

ly (1.07 times) greater than the height of. the head at the vertex. 

-sMesonotum shining black, though sparsely pollinose at least anteriorly 

and laterally; seutellum sparsely pollinose; viewed from above the thorax 

narrow, actually the length and breadth subequal; notopleural bristles 

1 + 2, strong and black. Abdomen long, over 1.7 times the length of the 

thorax, and strongly narrowed, nearly four times as long as broad. 

Wing elongate; costa extending to fourth vein; second vein long, 
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straight, the second costal sector 2.8 times the length of third sector; 

fore crossvein only slightly beyond the middle of the’ diséal cell, the 

latter longer than usual in Dicraeus, the distance between crossveins 1.8 

times the length of penultimate section of third vein, and 0.69 times the 

length of ultimate section of fifth vein., 

Male terminalia knoblike, yellow, the claspers long and projecting 

downward from the anterior portion of the ninth tergite, Somewhat as in 

D. incongruus (ef. fig. la) but with broader elasper. 

Length, 2.5 mm. 

Holotype male, Summerhaven, Santa Catalina Mts., Ariz., 
7,700 ft., August 15, 1934 (Ian "Moore ) isan Diego (Calif. ) 
aca ‘of Natural History |. 

In the key by Collin (1946), this species would trace to D. 
vagans (Meigen) (= D. xanthopygus Strobl), which seems to 
have a habitus much like that of elongatus. I have seen no 
example, but Collin’s figure of the male terminalia is quite 
different from the American form. The description of vagans 
by Duda (as xanthopygus) shows few differences that appear 
likely to be significant, except that vagans is said to have the 
abdomen as broad as the thorax, and the small crossvein at 

the outer two-thirds of the diseal cell. 
The one ocellar bristle left on the type is proclinate and a 

bit divergent, but it may possibly be in an unnatural position. 
If better material proves that the ocellars are normally procli- 
nate and divergent, an additional character of importance will 
be added. 

From brief notes, I am virtually certain that the specimen 
from Beulah, N. Mex., August 17 (H. Skinner), recorded by 
Skinner (1903, Trans. Amer. Ent. Soc., 29:106) as ‘‘Gauraz 
ephippium Zett.?’’ (det. Coquillett), is Dicraeus elongatus. 
It is definitely a Dicraeus, but unfortunately the ‘specimen 
cannot now be located for reexamination. 

Dicraeus aberrans, new species 

An aberrant Dicraeus with proclinate and divergent ocellar 
bristles, 1+ 1 notopleural bristles, and elongate discal cell 
(fig. 5a), 
Male.—Predominantly black, the face, cheek, palpus, basal antennal 

segments, and basal two-thirds of third segment deep yellow to reddish 

yellow, and halter yellow; legs predominantly black, including the femora 

except narrowly at ends, two narrow bands on each tibia, and distal 

one to two segments of each tarsus, the black and yellow bands on each 

tibia of approximately equal length, sometimes the median yellow band 

obscured. 

Head slightly collapsed, so proportions cannot be stated with cer- 

tainty; frontal triangle subshining but entirely brown-gray pollinose; 

cheek moderately narrow, one-fifth the height of an eye and half the 
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breadth, of third antennal segment; ocellar bristles strong, proclinate 

and divergent. Mesonotum, scutellum and posterodorsal half of meso- 

pleuron heavily gray pollinose, most of pleuron and metanotum smooth 

and polished; notopleural bristles 1+ 1, the anterior bristle conspieu- 

ously long and strong, 1.5 times the length of the posterior notopleural 

and twice the length of the humeral. Abdomen shining, though finely 

and sparsely brown pollinose, short and broad. Legs short and weak; 

sensory area on posterodorsal surface of hind tibia especially noticeable. 

Wing as figured (fig. 5a), costa reaching the fourth vein and the second 

costal sector 3.12 times the length of third sector; fore crossvein dis- 

tinetly before the middle of the elongate discal cell, the distance between 

the crossveins 3.5 times the length of the penultimate section of third 

vein and 1.10 times the length of ultimate section of fifth vein; first 

posterior cell unusually broad, at the level of the hind crossvein twice 

the width of the submarginal cell opposite that point. 

Male terminalia small and inconspicuous, ninth tergite and eclaspers 

in slightly posteroventral aspect as figured (fig. 5), the elaspers short 

and strongly bent mesad. 

Length, 1.75 mm. 

Holotype male, Alamogordo, N. Mex., May 12, 1902. Type 
in the Academy of Natural Sciences of Philadelphia. 

. Dicraeus aberrans is a peculiar species that was at first 
thought to be a new genus on the strength of such characters 
as the ocellar and notopleural bristles and wine venation. 
However, the general resemblance to Dicraeus, especially in 

the radial field of the wing, and the presence of some of the 
characters, or at least tendencies toward them, in other and 
more typical species of the genus, lead me to regard it merely 
as an atypical species of Dicraeus. The wine venation will 
distinguish it from all other species of Dicraeus known to me, 
and the 1+ 1 notopleurals from all Nearctic species except 
D. tibialis. 

Dicraeus tibialis (Macquart) 

Oscinis tibialis Macquart, 1835, Hist. nat. Dipt., vol. 2, p. 600. 

Male, female.—Species with black frontal triangle, occiput, entire 

thorax, all coxae and femora except knees narrowly, mid and hind tibiae 

except at ends, and tarsi on at least the distal two or three segments; 

head predominantly bright yellow to deep yellow, including most of 

the front, and the face, cheek and palpus; antenna reddish yellow except 

dorsal and apical margins of third segment and the arista; abdomen, in 

striking contrast to the black thorax, either entirely deep yellow, or 

at most with segments three to five broadly light brown and the basal 

segments conspicuously yellow. 

Notopleural bristles 1 + 1; wing venation approximately as figured by 

Curran (1934, The Families and Genera of North American Diptera, 
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p. 340, fig. 9), the costa extending to fourth vein, distal cell short, and 

fore crossvein beyond the middle of the discal cell. 

Male terminalia in posterior aspect similar to D. ingratus (ef. fig. 2), 

but the claspers in profile rather abruptly curved and boot-shaped (fig. 4, 

compared with fig. 2a). 

Specimens examined: 24 (7 66,17 22), Benton Harbor, 
Mich., June 17, 1941, sweeping grass in peach orchard [Sa- 
brosky Colln.]; 6 (3 ¢¢,3 22), Kast Lansing, Mich., June 
18, 1948 (R. Namba); 1 2, Van Buren County, Mich., June 
11, 1949 (R. Namba) [Mich. State Coll.]; 2, Fargo, N. Dak., 
June 12, 1923 (R. L. Webster), and ¢, Grand Forks, N. Dak., 
July 3, 1941 [N. Dak. State Coll.]; 2 ¢¢, Swarthmore, Pa., 
June 4, 1905 [ Acad. Nat. Sci. Phila.]; ¢, Aberdeen, 8. Dak., 
June 29, 1916 (Aldrich) [U.S.N.M.]; %, Indian Head, Sas- 
katchewan, July 9, 1929 (Kenneth Stewart) |Canad. Natl. 
Colln.]. 

The striking contrast of yellowish abdomen and_ black 
thorax makes this species easily recognized. Duda (1933) 
used the name D. pallidiventris (Macquart, 1835) with seven 
junior synonyms, among them D. tibialis (Macquart, 1835). 
Séeuy (1934, Faune de France, vol. 28, p. 535) also used 
pallidiventris for the species, with tibialis in synonymy. Collin 
(1946) adopted the name tibialis, however, pointing out that 
Maequart’s description of pallidiventris as ‘‘D’un jaune 
fauve. Thorax noir en dessus’’ can hardly apply to this 
species. Collin’s position appears to me to be justified, and I 
therefore accept his usage of tibialis. 

I have no European material for comparison, but American 
specimens agree in all respects with Duda’s detailed desecrip- 
tion (as pallidiventris) and with Collin’s figure of the male 

terminalia (as tibialis). 

Dicraeus ingratus (Loew) 

Eutropha ingrata Loew, 1866, Ztschr. Ent. Breslau, 15: 26. 

Male, female. Almost entirely black, the anterior margin of the front 

sometimes reddish, face and cheek obscurely yellowish, the halter bright 

yellow; legs predominantly black, only the knees narrowly, the front 

tibia except for a median band, and the basal segment or two of each 

tarsus, yellowish, but varying from legs almost all black to the front 

tibia nearly all yellow and tarsi extensively yellow. 

Frontal triangle long, four-fifths the length of the front; cheek of 

moderate width, slightly over one-fifth the height of an eye and three- 

fourths the breadth of the third antennal segment. Notopleural bristles 

1+ 2. Costa ending abruptly about halfway between apices of third 

and fourth veins, the venation otherwise approximately as figured by 

Curran (1934), the hind crossvein especially retracted and the distance 

between the crossveins sometimes only subequal to the length of the 
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penultimate section of third vein, the anterior crossvein opposite the outer 

two-thirds of the discal cell. 

Male terminalia as figured (figs. 2, 2a), near tibialis but the clasper 

in profile slightly longer in proportion to the height of the ninth 

tergite and more regularly curved. 

Specimens examined: 5 (4 66,1 2), East Lansing, Mich., 
June 18, 1948 (R. Namba) ; 2 22, Van Buren County, Mich., 
June 11, 1949, and Ingham County, Mich., June 27, 1949 (R. 
Namba) ; 2 4 ¢, Lake City, Mich., June 17 and 24, 1948 (Dale 
Bray) [Mich. State Coll. Colln.]; 1 2, Moscow, Idaho, July 8, 
1976. (J. Me Aldrich) [U:S.N-Me|;"5. (1) 6,°4- 2-2), Peck, 
Idaho, June 12, 1936, by stream (C. B. Philip) [Sabrosky 
Colln. }. 
American specimens agree with the detailed description by 

Duda (1933) and the figure of the male hypopygium by Col- 
lin (1946), and I can find no reason for regarding them as 
different from the European. The character of the costa 
stopping short of the fourth vein is shared only with D. raptus 
(Halliday) of Europe, a species which is unique in the genus 
in lacking the hind crossvein. 

Dicraeus incongruus Aldrich 

Aldrich, 1918, Canad. Ent., 50: 339, fig. 20. 

Male, female.—Dark species, front predominantly brown to black, 

paling anteriorly, face and cheek sordid yellow, palpus brown to blackish, 

antenna orange basally, third segment black on outer surface and distal 

tc dorsal half of inner surface, the basal segments sometimes infuscated 

also; thorax and abdomen black; halter lemon yellow; coxae, femora, 

and hind tibia black, the fore and mid tibiae infuscated on middle por- 

tion; male terminalia black. 

Frontal triangle finely dark gray pollinose but rather shining, three- 

fourths the length of the front; cheek moderately broad, nearly two- 

fifths the height of an eye and equal to the breadth of the third antennal 

segment; ocellar and postvertical bristles erect and convergent to 

cruciate. Dorsum of thorax and upper halves of meso- and pteropleuron 

dark gray pollinose but still subshining, rest of pleuron predominantly 

smooth and polished; notopleural bristles 1+ 2. Wing venation figured 

by Aldrich, and probably this species was the one figured by Curran; 

costa extending to fourth vein, and hind crossyein retracted. Abdomen 

broad and short, the male terminalia large and knoblike, ninth tergite 

and claspers as figured (figs. 1, la), in profile the latter long and 

narrow, and frequently extruded from the abdomen. 

Specimens examined: 70 paratypes, including 63 (24 ¢ 4, 
39 22) from Treesbank, Manitoba, and seven from Emigra- 
tion Canyon, Utah, Moscow and Potlatch, Idaho, and Powder- 
ville, Mont.; also 33 specimens (18 ¢¢, 15 22) from Alaska 
(Palmer), California (Humboldt County), Colorado (Pagosa 
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2. ingratus 

l.incongruus 
5. wilburi 

2a A tibialis 

la Ja 

5: aberrans 5a @ 

Piare 2. NorroH AMERICAN DICRAEUS 

Figs. 1, la, D. incongruus ; 2, 2a, D. ingratus; 3, 3a, D. wilburi; 4, D. 

tibialis; 5, 5a, D. aberrans. Figures 1, 2, 3, and 5 show the posterior 

aspeet of ninth tergite and claspers, that of fig. 5 slightly posteroventral ; 

figs. la, 2a, 3a and 4 show a profile view of the same; fig. 5a, wing. 
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Springs), Illinois (Dubois), Kansas (Manhattan), Manitoba 
(Aweme, Treesbank), Missouri (St. Louis), Oregon (Hood 
River), Saskatchewan (Saskatoon, White Bear), South Da- 
kota (Hot Springs), Tennessee (Union City), Washington 
(Wawawai), and Wyoming (Lusk). The northern record is 
Palmer, Alaska, June 30,1945 (J.C. Chamberlin) [U.S.N.M.]. 

Some of the published records of incongrwus may be found 
to pertain to other species when the original material is 
checked, though incongruus appears to be the most common 
species and most of the records are probably correct. From 
personal reexamination, the following records are known to 
be D. incongruus: 

Becker (1912, loc. cit., as D. ingratus) : Idaho specimens are 
part of the type series of incongruus. 

Aldrich (1918, loc. cit.): Of the 75° specimens listed by 
Aldrich in the type series of incongruus, | have seen all but 
five specimens, from Treesbank, Manitoba; the 70 are incon- 

gruus. 
Sabrosky (1935, Trans, Amer. Ent. Soc., 61:248): All are 

umcongruus except the series from Riley County, Kans., June 
4, 1933, swept from Elymus virginicus (see following species, 
D. wilburi). 

Wilbur and Sabrosky (1936, Jour. Econ. Ent., 29:385) : 
mecongruus is correct. Only nine specimens were found out of 
11,298 chloropids collected in biweekly collections on pasture 
erasses in Kansas. 

The species traces to D. styriacus (Strobl) var. hercyniae 
Duda of Europe and Siberia in the key of Duda (1933), and 
seems to be near D. scibilis Collin in Collin (1946). The male 
hypopygia figured by Collin for styriacus and scibilis are 
quite different from that of incongrwus, however, and the 
American form is thus to be regarded as a distinct species. 

Dicraeus wilburi, new species 

Near D. incongruus but with considerable yellow on head 
and legs, yellow antenna, and different male terminalia. 

Male, female.—Predominantly black, but with conspicuously bright- 

colored head, the anterior fourth to two-fifths of front and all three 

segments of antenna deep yellow, occasionally the third segment in the 

female narrowly black about base of black arista; face, cheek, and small 

palpus bright yellow; halter knob lemon yellow; fore coxa, front and 

middle tibiae, and all tarsi yellow, the fore femur also predominantly 

yellowish in most specimens; wing veins dark brown, the membrane 

faintly brown tinted. 

Front slightly over half the width of the head and subequal to its 

own length; frontal triangle subshining, finely brown-gray pollinose, 

fairly long, about three-fourths the length of the front; cheek slightly 
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over one-fourth the height of an eye (0.26) and 0.70 the breadth of the 

third antennal segment; ocellar bristles erect and cruciate. Dorsum of 

thorax and upper half of meso- and pteropleuron dark gray pollinose 

but still subshiming, rest of pleuron predominantly smooth and polished; 

notopleural bristles 1+ 2. Wing venation approximately as figured by 

Curran (1934), the costa extending to fourth vein, hind crossvein mod- 

erately retracted, and the distance between the crossveins three-fifths that 

of the ultimate section of fifth vein. 

Male terminalia large and knoblike, ninth tergite black and claspers 

yellowish, the latter frequently conspicuously extruded, the posterior 

aspect and profile as figured (figs. 3, 3a). 

Length, 1-75-2 mm. 

Holotype male, and allotype, Riley County near Manhattan, 
Kans., June 4, 1933, swept from Elymus virginicus (C. W. 
Sabrosky). Deposited in the U.S. National Museum, type No. 
59358. Paratypes: 38 (15 646, 23 22), same data as type 
[Sabrosky Colln.] ; 2 2°, same data as type | Acad. Nat. Sci. 
Phila.| ; 1 ?, Manhattan, Kans., June 4, 1933 (R. H. Painter) 
[Kans. State Coll. Colln.]; 3 ¢¢, East Lansing, Mich., July 
24 (2) and August 10, 1948 R. Namba) [Mich. State Coll. 
Colln.]; 2 (2, 2), Winnipauk, Conn., Aug. 4, 1908 (C. W. 
Johnson) [Mus. Compar. Zool.]. 

The Kansas specimens of the type series were included by 
the writer with D. incongruus Aldrich in his review of ‘‘The - 
Chloropidae of Kansas’’ (Sabrosky, 1935, Trans. Amer. Ent. 
Soec., 61:248). Possibly some of the other published records 
of incongruus also belong here in whole or in part. The Con- 
necticut paratypes were determined by C. W. Johnson as 
Gaurazx dorsalis Loew, and were so recorded in Johnson (1925, 
Op Cit. pe218)s 

This species is undoubtedly near D. fennicus Duda (1933), 
described from Finland and recently recorded by Collin 
(1946) from England, but fennicus was described by Duda as 
having the cheek 1.5 times the breadth of the third antennal 
segment, considerably broader than in the American form. 
Further, Collin states that the wing is rather milk-white, a 
feature which is usually an excellent specific character and 
which definitely does not apply to the American form. Col- 
lin’s figure of the male hypopygium of fennicus also shows 
that the claspers are somewhat different than those of wilburi, 
though in both they are long and well developed. 

I take pleasure in naming this species for my friend, Pro- 
fessor D. A, Wilbur, of Kansas State College, student of 
insect fauna of grasslands, who introduced the writer to the 
type locality of this species. 
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THE SILPHIDAE OF THE PHILIPPINE ISLANDS 

(COLEOPTERA ) 

By Ross H. ARNETT, JR., Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

In general, the family Silphidae is restricted to the Holare- 
tic Region. Some forms are found in the tropical portions of 
the globe, but there are few records of silphids from the 
Philippine Islands. Hatch’s catalogue (1928, Coleopterorum 
Catalogus, pars 95) lists two species as occurring on these 
islands, one of which is here considered a synonym of the 
other. 

The present paper summarizes the species of Philippine 
Silphidae based on specimens in the collections of the United 
States National Museum and the Chicago Natural History 
Museum. Four species representing three genera are here 
recorded: (1) a previously known Philippine species which 
was referred to under two names; (2) a new record of an old, 
known species; (3) a species which I described in a previous 
paper in this journal; and (4) a new species. 

Oiceoptoma Leach, 1815 

The group of brilliantly colored Oiceoptoma which Portevin 
separates under the name Chrysosilpha contains four species, 
of which the present species is restricted to the Philippine 
Islands. The other three are known from Indo-China, Malaya, 
and the Celebes. 

(1) Oiceoptoma (Thanatophilus) viridis Motschulsky 

Oiceoptoma viridis Motschulsky, 1861, Bul. Soe. Nat. de Moscou, vol. 34, 

pt. 2, p. 628 [type locality: Philippine Islands]. 

Eusilpha (Calosilpha) viridis (Motschulsky) ; Portevin, 1920, Bul. Mus. 

d’Hist. Nat., Paris, vol. 26, p. 398 [Philippine Islands]. 

Chrysosilpha viridis (Motschulsky) ; Portevin, 1921, 1. ¢., vol. 27, p. 538; 

1926, Enecyel. Ent., vol. 6, p. 108, fig. 92 [Philippine Islands]. 

Silpha (Chrysosilpha) viridis (Motschulsky); Hatch, 1928, Coleoptero- 

rum Cat., pars 95, p. 112 | Philippine Islands]. 

Silpha coelestis Dohrn, 1875, Stettin. Ent. Ztg., vol. 36, p. 81 [type 

locality: Philippine Islands]. New synonymy. 

Eusilpha (Calosilpha) coelestis (Dohrn); Portevin, 1920, Bul. Mus. 

d’Hist. Nat., Paris, vol. 26, p. 398 [Philippine Islands]. 

Chrysosilpha coelestis (Dohrn) ; Portevin, 1921, 1. ¢., vol. 27, p. 538. 

Chrysosilpha caelestis (Dohrn) [sic.!]; Portevin, 1926, Eneyel. Ent., vol. 

6, p. 108, fig. 92 [Philippine Islands]. 

Silpha superba Kraatz, 1876, Deut. Ent. Ztschr., vol. 20, p. 374 [type 

locality: Luzon, Philippine Islands]. 

Silpha superba Kraatz; Arrow, 1909, Ann. and Mag. Nat. Hist., ser. 8, 

vol. 4, p. 190. Placed as synonym of Silpha coelestis Dohrn, 1875. 
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Location of types.—Orceoptoma viridis: Motschulsky says 
that he saw this species in Thorey’s collection which was later 
given to Oberthiir (Rennes). The Oberthiir collection in turn 
went to the Paris Museum. It is thus presumed that if the 
type is in existence, it is in that Museum. Silpha coelestis 
Dohrn and Silpha superba Kraatz: Location of types un- 
known to the author. 

Diagnostic features. Head rectangular, three-fourths as broad as 

long, slightly longer in males than females; frontal carina between the 

eyes obscure. Eyes large and prominent, reniform; a single row of long, 

stout setae behind the eyes. Clypeus deeply and broadly emarginate. 

Mandibles broad at apex, chisel-shaped. Antenna with the last four seg- 

ments forming a club. Pronotum normal without prominent seulpturing ; 

surface punctate, punctures close and coarse at margins, sparse and fine 

at center. Elytra with apices acute in female, truncate in male; entire 

surface moderately coarsely, uniformly punctate, punctures about twice 

as far apart as the diameter of the punctures; each elytron with three 

prominent longitudinal carinae, the external carina reaching slightly 

beyond the middle, the two internal carinae reaching almost to the 

apex. Scutellum large, shield-shaped. Legs normal; trochanters with a 

small tuft of long setae at the middle; tibia slightly curved; claws 

simple. Abdomen sparsely and finely punctate, clothed with sparse, long 

black hairs. 

Color.—Metallic bluish green; thorax with narrow orange margins, the 

extent of which is variable, narrowing posteriorly and in some specimens 

reduced to an extremely narrow line posteriorly. 

Female genitalia (fig. 4).—Proctiger longer than broad, apex evenly 

arcuate, base broadly emarginate; apex with a row of moderately long 

setae; setae on surface extending halfway to the base, much shorter than 

apical row. Paraprocts rectangular with a patch of long setae at apical 

lateral corner nearest proctiger. Valvifer without prominent lateral lobe; 

long setae present on apical margin. Coxite stout with apex acute and 

lateral margin beyond stylus bladelike. Inner side of blade of coxite’ 

with stout setae. Stylus stout, very slightly longer than coxite, apex with 

long setae. 

Synonymical notes. — The characters by which Portevin 
(Eneyel. Ent., vol. 6, p. 108, 1926) separates O. viridis from 
O. coelestis are too superficial to be acceptable as true specific 
differences. He states that there are differences in the pro- 
notal punetation. In the former, the punctation is ‘‘plus rare 
et plus fine sur les espaces brillants’’ and in the latter ‘‘moins 
fortement ponctué, surtout a la base, avee des espaces discaux 
absolument lisses.’’ In addition he illustrates color differences 
of the pronotum. In the material which was examined in this 
study, there were specimens fitting both descriptions, but 
with intergrades between the two. The genitalia of the series 
showed no differences. It is therefore my opinion that these 
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two are the same, and I place Silpha coelestis Dohrn, 1875, as 
as a synonym of Oiceoptoma viridis Motschulsky, 1861. 

Distribution.—This species, so far as present collecting has 
shown, occurs only in the Philippine Islands. 

Specimens examined.—Fifty-nine: 31 6, 28 ?. Mindanao, 
Davao Prov.: Mt. Apo (E. A. Mearns): 9 3,6 2 [U.S.N.M.] ; 
Baclayon, E. slope M. Apo, (elev. 6,500 ft.) Nov. 16, 1946 (H. 
Hoogstraal): 1 6, 1 2 [C.N.H.M., Philippine Zool. Exped. 
1946-47) ]; Mainit, E. slope Mt. Apo (elev. 4,300 ft.) original 
forest, (H. Hoogstraal): 1 2 [C.N.H.M., Philippine Zool. 
Exped. (1946-47)]; E. slope Mt. McKinley (elev. 3,000 to 
6,500) bird meat on ground, mossy forest (H. Hoogstraal) : 
7 6,4 2 [C.N.H.M., Philippine Zool. Exped. (1946-47) |] ; Mt. 
Apo, (C. F. Clagg): Galog Riv. 16, 1 2, Maimit Rev. 6 ¢, 
5 2, Seleban Riv. 6 ¢, 5 2 [C.N.H.M.]. Luzon: Mt. Irid, 
Rizal Pr. (F. Rivera): 1 ¢, 2 2; Mt. Alzapa, Casiguran, 
Tayaba Pr. (McGregor): 1 ¢, 1 2 [U.S.N.M.]. Cebu: Bugo: 
Dass 

Diamesus Hope, 1840 

The following is the only known species in this genus, and 
it is well known outside of the Philippine Islands. 

There is a strong resemblance between this genus and the 
genus Silpha Linnaeus (= Necrodes Leach), and the female 
genitalia show this same relationship. 

(2) Diamesus osculans (Vigors) 

Necrodes osculans Vigors, 1825, Zool. Jour., vol. 1, p. 537, pl. 20, fig. 2 

[type locality: ‘‘India Orientali’’]. 

Diamesus osculans (Vigors); Hope, 1840, Col. Man., pt. 3, p. 149 

[Madras, India]; Kraatz, 1876, Deut. Ent. Ztschr., vol. 20, p. 355 

[no locality mentioned ]. 

Necrodes osculans Vigors; Arrow, 1909, Ann. and Mag. Nat. Hist., ser. 

8, vol. 4, p. 190 [S. India, Sarawaki, Woodlark Is., and Queensland}. 

Diamesus osculans ab. bimaculatus Portevin, 1914, Suppl. Ent., ITI, p. 6 

[ Formosa ]. 

Diamesus osculans (Vigors); Portevin, 1922, Mise. Ent., vol. 26, p. 4 

[description of an anomaly and of larvae, no locality mentioned ] ; 

1926, Encycl. Ent., vol. 6, p. 170, 171, 174, fig. 132 [New Guinea 

to. Ceylon, Borneo, Java, Sumatra, Indo-China, Bengal]; Hatch, 

1928, Coleopterorum Cat., pars 95, p. 126 [Bengal, Ceylon to New 

Guinea, Borneo, Queensland, Woodlark Is., southern India]. 

Type.—The location of the type is unknown, but it is prob- 
ably in the British Museum. 

There is also a named form, D. osculans ab. bimaculatus 
Portevin, from Formosa which is distinguished by the lack of 
a basal orange band on the elytra and by having the apical 
band reduced to an apical, lateral orange spot. Otherwise 
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there are no perceivable differences between these specimens 
and those from elsewhere in the range of the species. There 
are three female D. bimaculatus ‘‘cotypes’’ from Formosa in 
the U. S. National Museum collection, without much doubt 

these are svntypes and they are so considered [U.S.N.M. Cat. 
No. 59310]. 

Diagnostic features..—Length 30-45 mm. Head rectangular. Eyes large; 

an abrupt constriction behind the eyes forming a broad neck. Labrum 

narrow, very broadly emarginate. Antennae clavate with the apical seg- 

ment largest and pointed at the apex. Pronotum irregularly ovate. 

Elytra short, exposing four abdominal segments. Scutellum very large, 

ever one-third the length of the elytra at the suture. 

Sexual differences.—The surface of the male is very coarsely granular 

above, each granule tending to be pointed at the apex, especially towards 

the center of the pronotum and on the elytra. The upper surface of the 

female is quite different, being smooth with fine, sparse punctures. More- 

over, the hind femora of the male are greatly enlarged; this is not 

true in the females. 

Color.—Both sexes uniformly black except the apical three segments 

of the antennae which are orange, and two irregular reddish orange 

bands on the elytra, one subbasal and one subapical (except for the 

described form mentioned above). 

Pubescence.—Surface beneath sparsely clothed with irregular length, 

fine yellow hair, densest and longest on the front coxae; a patch of stiff 

yellow hairs on the shoulders which narrows to a row along the upper 

ridge of the epipleural fold and extends to the apex of the elytra; 

seutellum with short, fine, sparse, yellow hairs. 

Female genitalia (fig. 1)—Proctiger broadly V-shaped, with a large 

emarginate labrum-shaped lobe within the V. Paraproct triangular, nar- 

rowest near proctiger and each with a broad lateral flap. Valvifer and 

paraproct of a similar shape. Coxite short and broad, saddle-shaped, 

with a stout horn. Stylus large, stout, saddle-horn-shaped. Setae present 

as follows: apex of the proctiger; apex of the paraprocts near the 

proctiger; apex of the valvifer near the middle; apex of the coxite; and 

short, almost scalelike spicules at the apex of the styli. 

Distribution.—This species is widely distributed in the 
Indo-Malayan area, extending into Australia. About 50 speci- 
mens have been studied of which only the following two 
females are from the Philippines: Luzon: Imugan, Nueva 
Vicava (Baker) ; Cebi: Bugé [U.S.N.M.]. 

Nicrophorus Fabricius, 1775 

Two species of Nicrophorus have been found on _ these 
islands. Both are closely related to N. nepalensis Hope, which 
is known from Central China, Northern India, Nepal, Sikkim, 
Bengal, Tonkin, Sumatra, Java, Borneo, and Flores. 
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(3) Nicrophorus benguetensis Arnett 

Nicrophorus benguetensis Arnett, 1946, Proc. Ent. Soc. Wash., vol. 48, 

p. 207, fig. 1 [type locality: Baguio, P. I.]. 

Type——? ; Baguio, Mountain Prov., Luzon Is., P. I., June 
10, 1945 (J. G. Franclemont) [U.S.N.M. Cat. No. 592581. The 
type, allotype, and four paratypes (all same data) have been 
deposited in the U. 8. National Museum collection from the 
author’s collection. One paratype (¢) has been deposited in 
the British Museum (Natural History) collection. 

This species may be separated from the following new 
species by the presence of short yellow hairs which extend the 
leneth of the ridge of the epipleural fold. Also each elytron 
has two isolated black spots near the shoulder. The female 
eenitalia differ in that the spatula of the proctiger process is 
narrower, the apex more evenly arcuate and the lobe of the 
lateral guide of the valvifer (fig. 6) narrower than in the 
following new species. (The entire female genitalia of this 
species as well as N. nepalensis Hope are figured with the 
original description. ) 

Additional material examined.—Two additional specimens 
of this species have been determined in the U. 8. National 
Museum collection. They are both females labeled as follows: 
Baguio, Philippines (G. G. Haslam), and Baguio, Benguet 
(Baker) [ex C. F. Baker coll.]. The first agrees exactly with 
the type in color, size, and morphology. The specimen from 
the Baker collection is entirely black with the exception of the 
three terminal segments of the antennal club. However, I 
believe this color is largely due to grease stains, although 
attempts to degrease this specimen were unsuccessful. When 
examined in alcohol or xylene, the outlines of the normal 
orange bands on the elytra can be seen vaguely. 

(4) Nicrophorus apo, uew species 

This species may be separated from the preceding and from 
N. nepalensis Hope (fig. 5) by the absence of a definite row of 
yellow hairs the leneth of the ridge of the epipleural fold, the 
lack of isolated black spots on the shoulders, the smaller size, 
the broader spatula of the proctiger process which is irregu- 
larly arcuate, and the broader lobe of the lateral guide of the 

valvifer (fig, 3). While these genitalic characters are relative 
to each other, a comparison of the two side by side leaves little 
doubt as to their specific differences, and the illustrations of 
the two should serve to separate them even when examples of 
only one species are at hand. 

Type.—?; Mt. Apo, Mindanao, June-July (E. A. Mearns) 
[U.S.N.M. Cat. No. 59259]. 
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Diagnostic features: female—Length 22 mm. Head sparsely and 

finely punctate, glabrous except for a patch of coarse, erect, moderately 

long bristles above and behind the eyes; labrum broadly and deeply 

emarginate; antennae sparsely covered with moderately short, fine, yel- 

lowish pubescence; neck with coarser and denser punctation than the 

front of the head. Pronotum oval, with very slight, barely noticeable 

lateral sinuations; surface with fine, sparse, short, yellow pubescence on 

the lateral margins; punctation fine and sparse. Metasternum covered 

with long, fine, yellow pubescence; surface nearly smooth. Trochanter 

spine of the hind legs moderate, slightly convergent. Elytra with sur- 

face moderately coarsely punctate; pubescence fine, somewhat coarser at 

the shoulders, but without a definite row of bristles; apex with a few 

‘‘flying hairs.’’ Metasternal epimeron tomentose, hairs yellow. Abdo- 

men with both dorsal and ventral surfaces nearly smooth, covered with 

sparse, short, yellow hairs, except at sutures where there is a definite row 

of black bristles. 

Color, black with the following reddish orange: apical three segments 

of the antennal club; a diamond-shaped spot between the eyes; entire 

epipleural fold to apex; each elytron with two spots, neither of which 

has an isolated black spot within. The elytral spots are well separated 

at the suture and the posterior ones are distinctly separated posteriorly 

and laterally. The anterior spots merge into the epipleural fold and at 

the sides project onto the shoulders. 

Female genitalia (figs. 2 and 3).—Proctiger lobe moderately broad, 

without a ridge, with the apical spatula greatly curved dorsoventrally, 

FEMALE GENITALIA (after dissection). Fig. 1, Diamesus osculans 
(Vigors) ; fig. 2, Nicrophorus apo, new species; fig. 3, Nicrophorus apo, 
New species; fig. 4, Oiceoptoma (T.) viridis Motschulsky ; fig. 5, Nicropho- 
rus nepalensis Hope; fig. 6, Nicrophorus benguetensis Arnett. Figs. 3, 5, 
and 6, valvifer turned to show lobe in broadest aspect. 
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without setae at the apex; paraprocts with only a slight apical ridge; 

lobe of the claw of the valvifer longer than broad (fig. 3); the portion 

of the claw beyond the lobe about one-third the length of the valvifer; 

coxite with the stylus terminal, one and one-half times as long as 

broad; external lateral margin of the coxite with a row of heavy setae 

extending less than one-half the length of the coxite. 

Allotype.—¢ ; same data as type [U.S.N.M.]. 
Male.—Length: 18 mm. Agrees with the female in all respects except 

for secondary sexual differences. 

Paratypes.—Fifty : 254, 25 2. Mindanao, Davao Prov.: Mt. 
Apo, June-July (EH. A. Mearns): 1 ¢ [U.S.N.M.]; Galo Riv., 
Oct. 27, 1930 (elev, 6,000: ft.) (C.F. Clagg): 1.2 [C.N.H.M_] ; 
From C.N.H.M. Philippine Zool. Exped.: Probably Mindanao 
Mts. (H. Hoogstraal) : 1 2 ; Baclayan, E. slope Mt. Apo (elev. 
6,500 ft.) original forest (H. Hoogstraal): 2 ¢, 1 2; Meran, 
E. slope Mt. Apo (elev. 6,000 ft.) original forest (H. Hoog- 
straal): 2 6,1 2; EH. slope Mt. McKinley (elev. 3,300-7,900 
ft.) beating trees in stunted mossy forest, second growth 
forest, on ground, bird-meat bait, monkey carcass and meat- 
baited traps (H. Hoogstraal, F. Werner, D. Heyneman and 
G. Aleasid) Aug.-Nov.: 20 ¢, 21 2 [C.N.H.M.]. 

ALITOCORIS, A NEW GENUS OF PENTATOMIDAE 

(HEMIPTERA ) 

By R. I. Sater, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

The new genus described below contains one previously 
named species and four new species. Cytological studies con- 
ducted at Columbia University under the direction of Profes- 
sor Franz Schrader involve one of the unnamed species. This 
paper is written in order to provide a name for this species as 
well as some information concerning its affinities to related 
species of Pentatomidae. 

The following generic diagnosis is presented in considerable 
detail in order to reduce duplication of descriptive informa- 
tion for the included species. It is expected that the discovery 
and inclusion of additional species will require alteration of 
some of the characteristics mentioned. 

Alitocoris, new genus 

Form broadly oval with greatest width across third visible abdominal 

segment; broadly rounded posteriorly and abruptly narrowed anteriorly 

from humeral angles to apex of head. Noticeably convex dorsally, 

strongly so ventrally. Anterior portion of pronotum and head moderately 

declivous. 

Head broader across eyes than long; length about equal to width of 
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vertex plus one eye. Juga exceeding tylus by no more than the width of 

a jugum at apex of tylus; apices of juga separated by their own width 

or barely contiguous; margins moderately reflexed along, and for some 

distance in front of the shallow marginal sinuation before the eyes. 

Marginal process before each eye reduced to a blunt tubercle. Antennal 

tubereles short, acute, and entirely visible from above. Antennae about 

half as long as body, second segment not longer than first, third segment 

longer than fourth, tending to be clavate in males and cylindrical in 

females. Rostrum slender, reaching well onto abdomen, first segment 

reaching or almost reaching anterior coxae; second segment longest, 

surpassing apex of middle coxae. Rostrum attached to head behind a 

line drawn through base of antennal tubercles, but not behind a line 

drawn through middle of eyes. Gula about as wide as ventral width of 

an eye. Bucculae moderately high, not reaching posterior margin of 

head, with or without an angle or dentation just behind the anterior end 

of each. Head set in deep coneclavity in anterior margin of pronotum, 

ocelli placed well behind line drawn through anterior angles of pronotum. 

Lateral margin of the pronotum carinate and sharply to slightly re- 

flexed, more or less straight from humeral to apical angles; in some 

species, area before margin flattened or even slightly coneave. Lateral 

processes at apical angles of pronotum small, acute or blunt with length 

not more than diameter of an ocellus. Width across anterior margin of 

pronotum slightly exceeding width of head across eyes. Humeral angles 

rounded, with a small tooth or angulation at end of each marginal carina. 

Hind margin rather regularly convex. 

Scutellum longer than wide at base, narrowed gradually to apical 

third, then broadly rounded to blunt apex. Hemelytra with corium 

opaque, having about the same color and texture as rest of the dorsum. 

Apex of membrane attaining or slightly exceeding apex or abdomen. 

Corium with a pale calloused spot at apex of cubital suture. Outer apex 

of corium but slightly less than a right angle. Connexivum narrowly 

exposed from the second or third visible abdominal segment. 

Ostiolar orifice with a short, narrow, strongly elevated auricle; evapo- 

rating areas well defined, truncate apically before or near middle of the 

metapleurite. Prosternum broadly concave between coxae, meso and 

metasterna with a pronounced median carina running the length of the 

two segments. Second visible abdominal segment flattened, next two 

slightly concave, medially. Spiracle of the first visible abdominal seg- 

ment covered by metapleurite. 

Legs slender, without tubercles or spines, but bearing short, bristle- 

like setae or spinules on the femora and more noticeably on the tibiae. 

Tibiae with a broad flat-bottomed groove along the dorsal face. 

External genitalia of male——Hypopygium or genital segment with the 

cup shallowly concave, the lateral angles and the proctiger projecting 

prominently in a posterior direction beyond rim. Lateral processes joined 

with continguous portions of inferior ridges to form more or less flat- 
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tened plates, each tending to curve upward along inner margin. When 

the hypopygium is seated in its normal position these processes together 

with the hypopygial lip form a false cup which opens ventroposteriorly. 

Proctiger, a broad apically flattened cylinder with posterior face deflexed 

and bearing genital opening; flattened apex, rounded and bearing a 

fringe of short to very long hairs. Claspers, curved, slender, club-shaped 

processes which emerge from behind inferior ridge and are fringed with 

kairs as long as those on apex of proctiger. 

External genitalia of female.—Genital plates continguous along their 

inner margins, in some species parted slightly at inner posterior angles; 

discal portion of each plate more or less inflated toward posterior 

margin, the posterior margin being depressed or in part deflexed. Sub- 

genital plates flattened, slightly concave transversely and rounded or 

obtusely rounded apically. Lateral plates barely produced apically, pos- 

terior margins of genital segment, thereby, but slightly concave 

medially, almost truncate. 

Genotype.—Alitocoris schraderi, new species. 
Relationships.—Alitocoris is placed in the tribe Halyini, 

where it is related to several genera which show close resem- 
blance to Hurystethus Mayr and certain other genera now 
included in the tribe Discocephalini. Within the Halyini, 
Alitocoris appears to be most closely related to Macropygium 
Spinola and Melanodermus Stal. The shape of the head before 
the eyes suggests that Alitocoris should occupy a phylogenetic 
position between these two genera. In Macropygium the lat- 
eral marein of the head is deeply concave before a strongly 
produced, almost spiniform, anteocular process. In Alitocoris 
this margin is moderately concave before an obtuse tubercle 
which searcely projects laterally beyond its basal attachment 
at the margin of the eye. Finally, in Melanodermus the 
marein is broadly and shallowly concave with the tubercle 
before the eyes not at all or barely present. 

With the removal of parvum Distant to Alitocoris, Macro- 
pygium now comprises a group of species currently confused 
under the name reticulare (F.), all havine extraordinarily 
enlarged genital segments. 

Alitocoris schraderi, new species 

Easily distinguished from Alitocoris parvus (Distant) by 
its larger size, absence of any flattened or explanate appear- 
ance of the lateral margin of the pronotum and by the acute, . 

much elongated lateral angles of the hypopygium. 
Color.—Very dark brown almost black, with raised areas between 

punctures often paler, becoming rufescent or even straw colored in 

some specimens. Spot on corium at apex of cubitus noticeably raised 

and yellow. Coxae, trochanters and tarsi light brown, femora and tibiae 

dark brown. Antenna with segments 1 and 2 dark brown, 3 and basal 
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half of 4 lighter, apical half of 4 and 5 light brown or at least noticeably 

paler. Rostrum light brown. A shining yellow spot beneath each 

spiracle. 

Structure.—Dorsal surface deeply punctured; dise of pronotum and 

seutellum coarsely rugose. Pronotum with lateral margins straight, 

carinate, distinctly reflexed and with no tendency toward being expla- 

nate. Dorsal view of head as in fig. 12. Rostrum reaching to the middle 

of the fourth visible abdominal segment. Antennae of male and of 

female as shown by figs. 1 and 2. A posterior view of male genital seg- 

ment is shown by fig. 17. External genitalia of female as in fig. 13. 

Length: Male, 10-11 mm.; female 11-12 mm, 

Width: Male, 7 mm.; female 7.5-8 mm. 

Type material.—Holotype: ¢, Guatemala, intercepted at 
Galveston, Tex., on bananas, August 25, 1938, U. S. National 
Museum Type Cat. No. 59342. Allotype: 2, Guatemala, inter- 
cepted on bananas at New Orleans, by inspectors of Division 
of Foreign Plant Quarantine, the Bureau of Entomology and 
Plant Quarantine, July 2, 1936. Paratypes: 1 ¢ and 1 2, 
Turrialba, Costa Rica, June 24, 1948; 1 2, May 20, 1948;1 4 
and 1 2, San Isidro del General, Costa Rica, May 3, 1944, 
collected by Professor Franz Schrader, who notes that all 
specimens were collected from low foliage on very dark rainy 
days and all showed some earth or clay on their bodies when 
they were captured. Three additional specimens are con- 
tained in the U. 8S. National Museum Collection with data as 
follows: 1 6 and 1 2, Zent, Costa Rica, March 12, 1919, ecol- 

lected by J. Zetek, who reported that the specimens were 
injuring cacao fruits; 1 ¢, Turrialba, Costa Rica, collected by 

Go 

Sehild and Buredorf 

Alitocoris maculosus, new species 

Resembles schraderi in size; however the female genital 
plates are more like parvus. The connexivum is more broadly 
exposed than in any of the other 4 species now placed in 
Alitocoris. 

Color.—Much lighter than schraderi. Pronotum before humeral angles 

straw yellow, lighter than rest of dorsum, with only numerous scattered 

punetures fuscous; ‘calli darkened to some extent along posterior and 

inner margins. Remainder of dorsum dark rufescent with areas between 

punctures, and veins of corium invaded by light brown, becoming almost 

yellow in the larger spots, largest such spot located medially on base 

of seutellum. Head with spot behind each eye yellow, antennae brown 

or rufescent, with a yellow spot on basal two-thirds of dorsal face of first 

antenwal segment, fourth and fifth segments lighter with basal fifth of 

fifth segment very light brown. Rostrum pale reddish yellow. Underside 

of head, thoracie sternites, evaporative area on metapleurite, most of 

sixth ventral abdominal segment and genital plates of female dark brown 
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to almost black. Remaining part of venter dark brown interspersed with 

light brown to yellow, yellowish spots most noticeable near lateral 

margin of abdominal sternites and just below each spiracle. Legs 

testaceous, femora and tibiae with numerous dark brown spots, each 

having a diameter greater than the length of the seta which commonly 

emerges from the middle of each spot. These spots tend to coalesce on 

dorsal faces of middle and hind tibiae. 

Struecture.—Sculpturing of dorsal surface very similar to schraderi. 

Pronotum with lateral margins very shallowly concave before humeral 

angles then slightly convex before apical angles. The strongly reflexed 

margin slightly explanate behind the apical process, this process short, 

flattened and projecting laterally. Connexivum more broadly exposed 

than in schradert. Dorsal view of head as in fig. 11. Rostrum reaching 

to the hind margin of the fourth abdominal segment. Antenna of female 

as in fig. 3. External genitalia of female as in fig. 16. The outer half 

of the hind margin of the genital plate disappears under a thickened 

fold which arises about one-third of the width of the plate from the 

posterior median angle and runs to the lateral angle. 

Length: Female, 12.5 mm. 

Width: Female, 8.0 mm. 

Type material.—Holotype: 2, Guatemala, intercepted at 
New Orleans on bananas, November 7, 1935, by inspectors of 
the Bureau of Entomology and Plant Quarantine; U. S. Na- 
tional Museum Type Catalogue No. 59343. Paratypes: 1 2, 
Guatemala, intercepted at New Orleans, July 2, 1936; 1 2, 
Honduras or Guatemala, intercepted at New Or leans, June 3. 
1936. Both specimens were found on bananas. 

Alitocoris parvus (Distant), new combination 

Macropygium parvum Distant, 1880, Biol. Cent. Amer., Heterop., vol. 1, 

p. 50, table 6, fig. 2 ? 

Readily distinguished from the other known species of 
Alitocoris by the proportionally shorter third antennal seg- 
ment. The structure of the female genital plates is intermedi- 
ate between maculosa and manni. 
Color.—Above and below generally brown with a reddish cast becom- 

ing lighter on ridges between the numerous scattered punctures; venter 

of abdomen more uniformly brown than elsewhere but with yellowish 

areas near lateral margin of each sternite and a yellow spot below each 

spiracle. Antennae pale brown, lighter at articultion of each segment. 

Coxae pale, each with a brown puncture on anterior face. Femora pale 

with small to large brown spots becoming more numerous and sometimes 

coalescing on ventral surface near apical fourth. Tibiae pale brown with 

obseure spots tending to coalesce and form bands around tibiae on basal 

third and at apex. These bands most noticeable on front tibiae. Tarsi 

uniformly pale. Connexivum with a yellow spot on middle of lateral 

margin of each segment. 

Structure.—Dorsal surface rather more uniformly punctured than in 
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related species. Lateral margins of pronotum flattened, slightly concave 

before edge, the latter slightly concave between humeral and. spical 

angles. Process at apical angle obtuse, flattened and projecting very 

slightly in a forward and outward direction. Connexivum narrowly and 

in some specimens not at all exposed. Dorsal view of head as in fig. 8. 

Rostrum barely reaching posterior margin of third visible abdominal 

segment. Antennae of male and of female as shown in figs. 4 and 5, A 

posterior view of male genitalia as shown by fig. 18. External genitalia 

of female as in fig. 14. 

Length: Male, 7.0-7.5 mm.; female, 7.5-8.0 mm. 

Width: Male, 4.5 mm.; female, 5 mm. 

Type material.—Distant’s description was based on a cotype 
series, all specimens recorded as from Panama. Specimens 
were listed as from the Distant Collection now belonging’ to 
the British Museum, London, and from the Signoret Collec- 
tion now beloneine to the Naturhistorisches Museum, Vienna. 

The above description is based on nine specimens from 
Panama in the U, S. National Museum Collection. All were 
originally from the Uhler Collection. One specimen bears 
the determination label, ‘‘ Wacropygium parvum Distant,’’ m 
Uhler’s handwriting. Another specimen bears a label, ‘* Affinis 
Mazium Signt.!’? also in Uhler’s handwriting. It seems hkely 
that these specimens were collected at the same time and place 
as the type series. 

One additional specimen in the U.S. National Museum col- 
lection bears the following data: Paraiso, C. Z., Panama, April 
24. 1911; August Buseck, collector. 

Alitocoris brunneus, new species 

Shehtly larger than parvus and uniformly darker in color. 
The third antennal segment of the male is proportionately 
longer and more clavate. Easily recognized in the males by 
the transversely flattened and upwardly curved lateral angles 
of the hypopyeium, 

Color.—Almost uniformly dark brown with a slight reddish tint. 

Antennae a little lighter except for darkened basal half of second seg- 

ment and pale spot on dorsal surface of first segment. Seattered areas 

between punctures, especially on juga and corium tending to become 

hght brown. Rostrum and legs pale except numerous brown spots which 

are rather evenly scattered over femora and dorsal faces of tibiae. 

Abdomen without a pale spot below each spiracle. 

Structure.—Dorsum and yenter smoother than in parvius, punctures 

shallow each with a diameter seldom exceeding that of an ommatidium. 

Lateral margins of pronotum quite flattened, slightly coneave before 

edge, appearing somewhat explanate either side of calli. Edge slightly 

concave along middle between humeral and apical angles. Process at 

apical angle very small, rounded; projecting laterally hardly more than 

u distance equal to half the diameter of an ocellus. Connexivum narrowly 
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exposed behind second visible abdominal segment. Dorsal view of the 

head as in fig. 9. Antenna of male as in fig. 6. Rostrum reaching to the 

posterior margin of the fourth visible abdominal segment. A posterior 

view of the male genitalia as shown by fig. 19. 

Length: Male, 9 mm. 

Width: Male, 5.5 mm. 

Hblotype: 6, Honduras, intercepted on orchids at New 
Orleans, June 5, 1941, by inspectors of the Bureau of Ento- 
mology and Plant Quarantine; U. 8. National Museum Type 
Cat. No. 59344. 

Alitocoris manni, new species 

Very similar in size and shape to brunneus, but with the 
juga longer and almost contiguous before the tylus. Dorsum 
smoother than parvus but not so smooth as brunneus. 

Color.—Color of dorsum and venter very similar to parvus but without 

any tendency toward coalescence of the spots on the femora and tibiae, 

also without a well-defined spot beneath each abdominal spiracle. 

Structure.—Similar in most respects to brunneus. Characterized by 

the shape of the juga which are almost continguous before the tylus and 

have their lateral margins reflexed from base to apex (ef. fig. 10). 

Antennae of female as in fig. 7. External genitalia of female as shown 

by fig. 15. Characterized by the swollen lateral posterior angles of the 

genital plates. 

Length: Female, 9 mm. 

Width: Female, 5.5 mm, 

Holotype: 2, Palin, Guatemala, May 1924, W. M. Mann; 
U. 8. National Museum Type Cat. No. 59345. 

KEY TC THE SPECIES OF ALITOCORIS 

Ve Length not exceeding 9.5 mm. 21 Salle setae DEEL aN a oe 3 

Length equal to or greater toan 10. Qs arn py ee De EE De ae 2 

2 (1). Pronotum before the humeral angles pale with only the 

punctures and part of the calli dark brown —... 

Saat Ake Se) an a a eee Se _ maculosus, new species 

Pronotum concolorous, entire dorsum fuscous except spot at 

EN OXED-€ NE (OLDN OM No tSfacee tne Loy ee = Te schraderi, new species 

3 (1). Combined length of devond: and third segments of the an- 

tennae not equal to length of the fifth segment 

ei Sg eee viele hE SMM Tse ee nro, (Drie) 

Combined length of second and third segments of the an- 

tennae equal to or exceeding length of the fifth segment. —ss 4 

4 (3). Juga almost contiguous before apex of tylus, each with 

lateral margin noticeably reflexed from the anteocular 

process to the upcurved apex —___ Be manni, new species 

Juga separated before the tylus by at least the lateral 

diameter of an ocellus; anterior third of jugal margin not 

retlexed: noticeably) = brunneus, new species 
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Fig. 1, Alitocoris schraderi, antenna of female; fig. 2, A. schraderi, 
antenna of male; fig. 35 A. maculosus, antenna of female; fig. 4, A. 
paryus, antenna of male; fig. 5, A. parvus, antenna of female; fig. 6, 

A. brunneus, antenna of female; fig. 7, A. manni, antenna of female; 
fig. 8, A. parvus, dorsal view of head; fig. 9, A. brunneus, dorsal view of 
head; fig. 10, A. manni, dorsal view of head; fig. 11, A. maculosus, dorsal 
view of head; fig. 12, A. schraderi, dorsal view of head; fig. 13, A. 
schraderi, posterior view of external female genitalia; fig. 14, A. parvus, 
posterior view of external female genitalia; fig. 15, A. manni, posterior 
view of external female genitalia; fig. 16, A. maculosus, posterior view of 
external female genitalia. fig. 17, A. schraderi, oblique posterior view of 
male genital segment; fig. 18, A. parvus, oblique posterior view of male 
genital segment; fig. 19, A. brunneus, oblique posterior view of male 
genital segment. 

he 
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TWO NEW GENERA AND THREE NEW SPECIES OF 

BRACONIDAE 

(HYMENOPTERA ) 

By C. F. W. Mursesecr,! Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

In order that the occurrence of the following genera in the 
United States may be recorded in the forthcoming catalogue 
of the North American Hymenoptera, the new species involved 
are now described. Two of the genera appear to be new, and 
they are accordingly characterized. 

Genus Chorebus Haliday 

No species of the genus Chorebus, which belongs in the 
braconid subfamily Dacnusinae, has been reported from the 

Nearctic Region. Several years ago, however, some specimens 
that appear to be congenerie with the genotype of Chorebus 
came to me for identification and were determined as a new 
species. 

Chorebus aquaticus, new species 

Very similar to the genotype, affinis (Nees), but distin- 
euished by having the propodeum and metapleural densely 
clothed with woolly pubescence, by the broader first tergite, 
by the presence of a sharply impressed median groove on the 
vertex and by having the hind coxae fuscous or blackish. 
Female—Length 2 mm. Head subquadrate, immargined behind; 

temples at least as broad as eyes and bulging distinctly beyond outer 

eye margins; face convex, weakly alutaceous and closely hairy; mandible 

tridentate, all teeth acute at tips but upper and lower ones very short; 

antennae as long as body, 23- or 24-segmented. Thorax as broad as 

head; mesoscutum uniformly hairy, a’ short transverse carina each side 

at margin of anterior declivity; a shallow, dimple-like impression just 

before hind margin; scutellar furrow broad, foveolate; scutellum small, 

convex, polished; propodeum rugulose and thickly hairy; mesosternum 

uniformly hairy but not so densely as the propodeum; mesopleuron 

glabrous, polished, its longitudinal furrow narrow and extending prac- 

tically the length of the pleuron, not distinctly pitted. All legs with last 

tarsal segment enlarged. Venation of anterior wing as in Figure 1, B. 

Abdomen smooth and polished, spatulate, widest at apex of third tergite, 

fourth, fifth and sixth tergites narrowing very gradually; first tergite 

broadening gradually from hase to apex, closely longitudinally rugulose, 

nearly as broad at apex as long, basal declivity carinately margined, a 

weak median ridge from basal declivity to middle of tergite; ovipositor 

sheath subexserted. 

Black; mandibles red; palpi yellow, legs brownish yellow; knees and 

1Publication costs paid by author. 
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apical segment of each tarsus a little dusky; wings hyaline, stigma and 

veins brown. 

Male.—Hssentially like the female. 

Type locality.—Sacramento, Calif. 
Type.—v. 8S. Natl. Mus. No. 59482. 
Described from five females and one male taken at the type 

locality in June 1941, by W. B. Cartwright; and one female 
reared June 1923, by C. M. Packard from a pupa of Hydrellia 
griseola var. scapularis Loew. 

Genus Russellia, new genus 

Resembles Glyptodoryctes Ashm. very closely. It differs 
from that genus especially in its more cubical head, in having 
the subdiscoideus nearly on a line with discoideus, in the 
shorter radial cell, which does not nearly attain apex of wing, 

and in the nature of the grooves on the fused second and third 
tergites. Instead of the deep, straight diverging furrows of 
Glyptodoryctes there is a transverse sharply bisinuate groove 
which, together with short, shallow, oblique grooves from the 
base of the tergite, sets off a roughly circular or oval area. 
The hind wing of the male is without a stigma or has one that 
is unusually small and slender. 

It gives me pleasure to name this genus for John H. Russell, 
enforcement officer of the Division of Foreign Plant Quaran- 
tines, U .S. Bureau of Entomology and Plant Quarantine, at 
Presidio, Texas, whose diligent collecting and keen observa- 
tion have added much of interest to our knowledge of the 
insect fauna of southwestern Texas, and who supplied the fine 
type series of the new species described below. 

Type: Heterospilus? astigma Ashmead. 

Russellia astigma (Ashmead), new combination 

Heterospilus? astigma Ashmead, 1896. Trans. Amer. Ent. Soe. 23: 215. 

Be 

Russellia prosopidis, new species 

Readily distinguished from astigma by its strongly seulp- 
tured vertex, its stouter thorax, and its relatively shorter stig- 
ma, as well as by the presence of a stigma in the hind wing of 
the male. 
Female.—Length about 5 mm. Head subcubical; frons and vertex 

closely transversely ruguloso-striate; antennae usually 22- to 28- seg- 

mented, very slender, the flagellum of uniform thickness throughout. 

Thorax about as broad as high; mesoscutum with the lobes finely granu- 

lar and mat, the notaulices represented by broad and shallow rugulose 

lines and the area between the lateral lobes rugulose; scutellum coriace- 

ous and dull; propodeum convex, evenly, closely rugulose; mesopleuron 

on lower half sculptured like scutellum and with a sharply impressed, 

complete, longitudinal furrow; upper half of mesopleuron coarsely 
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rugose or foveolate; hind coxae and all femora and tibiae coriaceous 

like scutellum; all femora a little thickened; wings as illustrated (Fig. 

1, A and Al), the hind wing of female without a stigma. Abdomen a 

little longer than head and thorax combined, broadly sessile; Ist tergite 

broadening caudad, slightly longer than broad at apex, longitudinally 

rugulose; the fused second and third tergites as illustrated (Fig. 1, ©), 

the portion before the sinuate furrow strongly longitudinally rugulose, 

the portion behind that furrow very delicately longitudinally sculptured ; 

remaining tergites coriaceous; ovipositor sheath at least as long as 

abdomen. 

Black or blackish, lower part of head and the prosternum more or less 

brownish; wings subhyaline, stigma and veins dark brown; coxae black- 

ish, trochanters and femora piceous, tibiae and tarsi brown. 

Male—HEssentially as in the female but with a conspicuous dark brown 

stigma in the hind wing (as illustrated). 

Type locality—Presidio, Tex. 
Type.—vU. 8. Natl. Mus. No. 59483. 
Described from many specimens of both sexes reared from 

dead mesquite January 1949, by John H. Russell. The Na- 
tional Collection also contains several specimens (not ineluded 
in the type series) labeled as reared from Prosopis juliflora 
August 1917 at Sabina Canyon, Ariz. by G. Huter. 

Genus Polystenoides, new genus 

Apparently very similar to Polystenus Foerster but if 
Foerster’s characterization is correct that genns has only two 
cubital cells. I have seen the type of P. rugosus Foerster, the 
genotype, but the wings were missing. 

Head cubical, earinately margined behind; a circuliform impression 

between mandibles and elypeus; clypeus with a fringe of hairs; thorax 

depressed, long and slender; notaulices evident; mesopleural furrow 

impressed; prepectus margined; propodeum nearly horizontal; legs long 

and slender; hind coxa with a blunt tooth at base beneath; anterior wing 

with three cubital cells, the second long and trapezoidal; radial cell going 

to wing apex; second discoidal cell closed; subdiscoideus originating low; 

hind wing of male with a stigma. Abdomen long and = slender, sub- 

petiolate; ovipositor prominently exserted. 

Type: Polystenoides lignicola, new species. 

Polystenoides lignicola, new species 

Female—Length about 8 mm. Head polished except face which is 

transversely rugulose each side of the smooth middle area; face at 

antennae narrower than length of eye; antennae very slender, the 

flagellum of uniform thickness throughout; pronotum short, rugulose, 

abruptly declivous in front; mesoseutum rather flat, the lobes delicately 

transversely aciculate; notaulices shallow, broad, rugose, not sharply 

defined; area between lateral lobes strongly rugose; scutellum small, flat, 

polished; propodeum finely rugulose, a short irregular median carina at 
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PLATE 4. NEw BRACONIDAE 

Figure 1. fRussellia prosopidis, new species: A, anterior wing; A1, 
posterior wing; C, fused second and third tergites. Chorebus aquaticus, 
new species: B, anterior wing; Bl, posterior wing. Polystenoides lignt- 
cola, new species: D, anterior wing; D1, posterior wing. Drawings by 
Addie M. Egbert. 
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base; mesopleuron and mesosternum polished; mesopleural furrow sharp, 
straight, extending to anterior fourth; wings as illustrated (bree Ls aD) 
and D1). Abdomen longer than head and thorax combined, slender; first 
tergite more than twice as long as wide at apex, gradually broadening 
from base to apex, longitudinally rugulose, spiracles at basal third ; 
combined second and third tergites also longitudinally rugulose, fourth 
more finely sculptured; fifth and sixth tergites coriaceous; ovipositor 
sheaths as long as body. 

Brownish piceous; antennae brownish yellow; mesosternum ferrugi- 

nous; legs entirely yellow; wings subhyaline, veins and stigma brown; 

tegulae yellowish white; abdomen mostly piceous, first tergite blackish; 

fused second and third tergites with two conspicuous, broad, converging 

lines from near basal angles, meeting in a blotch that extends beyond 

middle of the combined tergites; fourth tergite with a narrow median 

yellow spot extending to beyond middle; fifth with a small yellow spot 

at base, 

Male like female but smaller and more slender, and the abdomen 

without yellow markings on tergites 2 to 5; hind wing with a narrow 

stigma. , 

Type locality—Mechanicsburg, Pa. 
Type.—uvU. 8S. Natl. Mus. No. 59484. 
Described from two females and three males reared at the 

type locality by J. N. Knull in 1922 from a dead Betula lenta 
log; one female and one male reared by A. B. Champlain and 
J. N. Knull, 1923, at Harrisburg, Pa., from dead beech; and 
four females labeled ‘Dauphin, Pa., J. N. Knull Coll.’’; also 
one female from Durham, N. C., reared June 15, 1947 from 
Quercus coccinea by Wm. Harlburton. 

TAURIPHILIA AUSTRALIS (HAGEN) AND MIATHYRIA 

MARCELLA (SELYS) FROM FLORIDA AND LOUISIANA! 

(ODONATA, LIBELLULIDAE) 

By Grorce H. Bick, JAMrEs F. Aycock, and ANDREW ORESTANO, 

Zoology Department, Tulane University 

Tauriphilia australis (Hagen) has not hitherto been re- 
corded from continental United States. Calvert (1906, 1909) 
reported it from Mexico, Colombia, Ecuador, Cuba and Haiti. 
Ris (1909-1919) added records from Santo Domingo and Vene- 
guela. Needham and Fisher (1936) described a nymph as 
““Tauriphilia sp?’’ from Mexico. It is not listed by Klots 
(1932) from Porto Rico or the Virgin Islands, nor by White- 
house (1948) from Jamaica. 

During June and August 1949 James F. Aycock collected 
four adults in Broward County in southern Florida. The 

1—ntire publication costs defrayed by the authors. 
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determinations were checked by Dr. Philip P. Calvert and by 
Mrs. L. K. Gloyd. Specimens have been deposited in the 
Academy of Natural Sciences, Philadelphia (ANS) ; the Mu- 
seum of Zoology, University of Michigan (UM) and in the 
collection of the Zoology Department, Tulane University 
(TU). If not otherwise stated, specimens are in the collection 
of the senior author. The complete records are: 

Dania, 1 mile west; 1 male; VI-4. This site was approxi- 
mately three miles west of the Atlantic Ocean in a weedy 
corn field adjacent to a higher area of scattered oaks and 

palmettos. It was collected with Miathyria marcella, Erythro- 

diplax umbrata, Pachydiplax longipennis and Erythemis sim- 

plicicollis. 
Dania, 4 miles west; 2 males; VIII-17; (1; ANS). This 

site was approximately seven miles west of the Atlantic Ocean 
in a field of ragweed borderng a canal choked with water 
hyacinth. It was collected with Tramea carolina, Perithemis 
seminole, Erythrodiplax wmbrata, Pachydiplaxr longipennis 

and Erythemis simplicicollis. 
Hollywood; 1 female; VI-16 (UM). This site was approxi- 

mately two miles west of the Atlantic Ocean on shrubbery in 
a back yard in the residential area. It was collected with 
Erythrodiplax connata minuscula, Pachydiplax longipennis, 
Erythemis simplicicollis and Anaxr junius. 

Dr. Calvert called our attention to a very interesting abnor- 

Texr FigurrE 1. Abnormal venation shown in right forewing of one 

male Tauriphilia australis (above) compared with the normal 

(below). 
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mal venation at the base of costa and subcosta in the right 
forewing of the male collected on June 4. This abnormality 
is shown in Figure 1. Furthermore the three males have 
eight antenodals on the hind wing, whereas the one female has 

the usual seven. 

It is not difficult to surmise an introduction from Santo 
Domingo, Haiti or Cuba. It may be that in the past hurricane 
winds were responsible. However all Tauriphilia collections 
were prior to the August 27, 1949 hurricane which struck 
Florida so that this hurricane could not be responsible for 
this introduction. 

The entire Dania-Hollywood area offers abundant potential 
breeding sites. There are numerous canals and ditches leading 
into the ocean. Depending upon tidal fluctuations and dis- 
tances from the sea there is considerable variation in salinity. 
We have collected numerous Anisoptera nymphs in the area 
but have found none that checked with the Needham and 
Fisher (1936) description and there is nothing in this deserip- 
tion regarding nymphal habitat. However, it seems that 
conditions for establishment in the Dania-Hollywood area are 

present. 

Miathyria marcella (Selys) has been reported by Calvert 
(1906, 1909), Klots (1932) and Whitehouse (1943) from Cuba, 

Jamaica, Porto Rico, and from Mexico to Argentina. The 
first and only record from continental United States is that 
of Needham (1933), who recorded a single nymph from a 
roadside ditch between Fort Pierce and Okechobee, Florida. 
The identification was based on Klots’ (1932) description of 
the nymph by supposition. Byers (1936) doubted the validity 
of the Klots identification and stated that the nymph de- 
scribed closely resembled reared material of Brachymesia 
gravida. 

In contrast with the uncertainty of the earlier record based 
on a single nymph previously described by supposition, the 
identification of the adult stage is quite clear. During 1949 
we collected 22 adults from Florida and three from Louisiana. 
Mrs. L. K. Gloyd confirmed the identification for two of the 
females. 

The first records of adults and the first definite records of 

the species from continental United States are: 

FLORIDA: Hillsborough County, A. Orestano. 
Tampa: 2 males, I[V-15 (1, TU-1179) ; 2 males, 1 female IV- 

16, (1 male, 1 female, TU-1185) ; 10 females, VI-7, (4, ANS; 

4..UM); 1 male, VII-8, (UM); 1 male, VII-9, (ANS); 1 
female, VIII-26; 1 male, 1 female, VITI-28. 
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FLORIDA, Broward County, J. F. Aycock. 
Dania, 1 mile west, 1 female, VI-6. Dania, 4 miles west, 1 

female, VIII-17. 

LOUISIANA, G. H. Bick, J. F. Aycock, A. Orestano. 
Indian Village, St. Tammany Parish, 1 female, X-11, (TU- 

1566). City Park, New Orleans, Orleans Parish, 1 male, 1 fe- 
male, X-24, (TU-1597). 

Our collections extend from April 15 to October 24 and we 
have a sight record of a single adult from Tampa on Decem- 
ber 23. Whitehouse (1943) for Jamaica gave adult records 
from April to December. Seven of the nine Florida collections 
were prior to the hurricane of August 27, 1949. 
We have collected abundant Anisoptera nymphs from all 

of these areas except Tampa. However, none was found which 
checked with the Klots (1932) description. The nymph re- 
corded by Needham (1933) was collected in a roadside ditch 
with an abundance of Najas guadalupensis and subject to 
brackish influences. Similar habitats are abundantly present 
in all areas where we have collected the adults. 

Because of the large number of specimens, the time interval 
and the spread of localities (from Broward County, Florida, 
on the Atlantic Coast through Tampa and Indian Village to 
New Orleans on the Gulf Coast) we believe that this is not 
a chance occurrence but that the species is well established 
along the entire Gulf Coast. 

LITERATURE CITED 

Byers, C. Francis, 1936. The immature form of Brachymesia gravida, 

with notes on the taxonomy of the group. (Odonata: Libellulidae). 

Ent. News 47: 35-37, 60-64. 

Calvert, Philip P., 1906. Odonata. Jn Biologia Centrali-Americana, pp. 

293-298. 

—_—_———., 1909. Contributions to a knowledge of the Odonata of the 

Neotropical Region, exclusive of Mexico and Central America. Ann. 

Carnegie Mus. 6(1): 73-280. 

Klots, Elsie B., 1932. Insects of Porto Rico and the Virgin Islands. 

Odonata or Dragonflies. N. Y. Acad. Sci. Sci. Survey of Porto Rico 

and the Virgin Islands 14(1): 3-107. 

Needham, James. G., 1933. New records of Odonata for the United 

States. Ent. News 44: 98. 

Needham, James G. and Elizabeth Fisher, 1936. The nymphs of North 

American Libelluline dragonflies. Trans. Am. Ent. Soe. 62: 107-116. 

Ris, F., 1909-1919. Collections zoologiques de Selys Longchamps. Fase. 

TX-XVIJ, pp. 1-1278. 

Whitehouse, Francis C., 1943. A guide to the study of dragonflies of 

Jamaiea. Bull. Inst. Jamaica, Sci. Series No. 3: 1-67. 



PROC. ENT, SOC. WASH., VOL. 52, NO. 2, APRIL, 1950 85 

HAEMOLAELAPS BIBBYI, A NEW RAT ECTOPARASITE 

FROM SAMAR 

(AGARINA, LAELAPTIDAR) 

By R. W. STRANDTMANN, Texas Technological College, Lubbock, Texas, 

and O. E. Hunt, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Among a collection of mites received for study from the 
United States National Museum, through the courtesy of Dr. 
EK. W. Baker, was a small series of a species new to science. 
The series consisted of two females, two males, and one deuto- 
nymph. It is named and described below. 

Haemolaelaps bibbyi, new species 

(Figures 1-12) 

A fairly large, long-legged, robust mite. The female is about one 

millimeter long. 

Female. (Figs. 8-12) Gnathosoma. Arms of the chela stout; dentis 

mobilis stout with three teeth and a crown of setae at its base. The 

dentis fixitis has two teeth and an almost straight needle-shaped seta 

near the apex; below this seta there are several very small saw-like 

teeth. The epistome is composed of a membraneous transparent anterior 

portion rising from a sclerotized base, as is usual in this genus. The 

lingula is rather long and acute. The hypostome has the usual six rows 

of four or five teeth each. 

Dorsal side (Fig. 11). The dorsal shield which is covered by a network 

of fine lines, covers the dorsum except for a small area. There are about 

40 pairs of setae and several pairs of pores. There are two pairs of 

large pores, one near the anterior margin and the other near the 

posterior margin. The anterior and peripheral setae are long; many of 

the mid-dorsal setae are broken but there are a few short weak setae 

visible, The dorsal plate is 9504 long and 6504 wide. 

Ventral side. The sternal plate is about 1304 long by 200" wide at the 

narrowest point. It has the usual three pairs of setae and two pairs of 

pores; setae medium length. The presternal area is slightly sclerotized. 

The endopodal setae are about the same size as the sternal setae. The 

genitoventral plate is very large and extends almost to the anal plate. 

The posterior end is truncate. For shape and lines, see Fig. 12. It 

measures 525 from the margin of the sternal plate by 270" wide at the 

widest point. The plate has a single pair of setae opposite coxae IV. 

The anal plate is triangular in outline with rounded corners. The plate 

is 1764 long by 179 wide at the greatest length and width. The anal 

pore is near the anterior margin. The paired normal anal setae are 

located posterior of the anal pore. The post anal seta is heavier than 

the paired anal setae. The metapodal plates are large, triangular and 

sclerotized, as shown. Stigma and peritreme both normal for the genus. 

Cn the dorsal side of tarsus I is found a group of slender sensory hairs. 

Length of body not including the gnathosoma 9754; width 690. 

Male. (Figs. 1-4). Gnathosoma. The chela is typical of the genus 

which has a short digitus fixitus and long digitus mobilis. The epistome, 

hypostome and lingula are about the same as those of the female. The 

corniculi are heavier than those in the female. 
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PLATE 5. HAEMOLAELAPS BIBBYI 

Fig. 1, stigma and peritremal plate of male; fig. 2, ventral view of 
male; fig. 3, dorsal view of gnathosoma of male, showing chelicerae and 

epistome; fig. 4, ventral view of gnathosoma of male; fig. 5, chelicera and 
basal portion of epistome of deutonymph; fig. 6, tritosternum and ventral 
view of gnathosoma of deutonymph; fig. 7, ventral view of deutonymph ; 
fig. 8, epistome and chelicerae of female; fig. 9, dorsal view of tarsus I, 
female; fig. 10, chela of female; fig. 11, dorsum of female; fig. 12, 

ventral view of female. 
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‘Dorsal side. Dorsal shield covers almost all of dorsum. The shield 

is covered by a network of fine lines. “Shere are about 40 pairs of setae 

and numerous pores. The ventral plates are united. They have a net- 

work of fine lines and 10 pairs of long setae, not including the three anal. 

The paired anal setae are below the anal pore. The postanal seta is much 

larger than the paired anal. The peritreme reaches to the middle of the 

first coxa. Length of body not including the gnathosoma 7354; width 

SLOK. ; 

Deutonymph. (Figs. 5-7). The hypostome, gnathosoma and chehcerae 

are same as those in the female. The tritosternum is branched and 

covered with many fine hairs. The dorsal shield is entire and covers 

all but a narrow periphery of the dorsum, The shield has a network 

of irregular lines similar to those of female. Presternal area is lightly 

sclerotized; the sternal plate ends behind the fourth coxae with four 

pairs of marginal setae. The sternal plate has a network of irregular 

fine lines. The peritreme extends to the middle of the first coxa. The 

metapodal plate is small longitudinal in outline which is different from 

the triangular metapodal plate in the female. Length of body not in- 

cluding the gnathosoma 66384; width 468#. 

Type host: Rats, probably Rattus frugivorus. 
Type locality: Samar, Philippine Islands. 
Cotypes: Two males, mounted on one slide; two females, 

mounted on one slide; each labeled; Samar, June 29, 1945; 

F. F. Bibby, collector. In the United States National Museum. 

Remarks. The characteristics of the genus Haemolaelaps 

were recently given in detail (Strandtmann, 1949) and need 
not be repeated here. The mite above described differs from 
the generic diagnosis by having, in the female, three instead 
of two teeth on the movable arm of the chela and in having a 

row of small teeth on the immovable arm, 
The female may be distinguished from all other described 

species of Haemolaelaps by its rather broad genito-ventral 
plate, the large, triangular metapodal plates and the dentation 
of the chela. The male and nymph are not readily distin- 
ewuished from other species. The legs I are longer in relation 
to body leneth (in all three forms, male, female and nymph, 
lees I and IV are longer than the body) and the corniculi of 
the enathosoma are relatively more slender and pointed. <All 
the specimens were cleared and stained red so the natural 
color is unknown. 
We take pleasure in namine the mite for its discoverer, Mr. 

KF. F. Bibby, an entomologist well known throughout the 
southwest United States because of his vast knowledge of the 
plants and insects, his sympathetic understanding of the na- 
tives, and his many varied and colorful extracurricular activ- 

ities. 
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OBSERVATIONS ON THE NOCTURNAL HABITS OF ADULT 

DRAGONFLIES 

(ODONATA) 

By Grorge HENRY PENN, Department of Zoology, Tulane University of 

Louisiana, New Orleans 

That dragonflies may be collected in considerable numbers 
at night while hanging motionless on the outer leaves of 
shrubs and trees was discovered last spring in New Orleans 
(Bick, 1949). The only previous mention of this behavior 
among Odonata that I have found is a short note by Kellicott 
(1890), who reported large numbers of damselflies, Hetaerina 
americana, clinging to bushes overhanging the Shiawassee 
River, Michigan in July 1890. 

In carrying the observations further with the aid of B. H. 
Cogdell and Tomas Jiminez, students in entomology, we 
found large concentrations of dragonflies at night on the 
shrubbery which serves to landscape an amusement park on 
the lakeshore of New Orleans. This area is brightly lighted 
only along the bathing beach, leaving the fringes of shrubbery 
either dark or only dimly hghted. 

Fourteen trips were made to the beach area at night (be- 
tween 8:00 and 10:00 p.m.) from June 14th to July 10th. 
Examination of the shrubbery revealed varying numbers of 
dragonflies at rest. With the aid of a flashlight as many 
specimens as possible were collected each trip, killed, and later 
tabulated according to species and sex. Records were also kept 
of weather conditions, direction of wind and temperature. 

Tibellula needhami Westfall was by far the commonest 
species, comprising 58% of all specimens collected. Pachy- 
diplax longipennis (Burmeister) was also rather common, 
constituting 33% of the total number collected. Seven other 
species, none of which could be considered abundant, made 
up the remaining 9% of the total (Table 1). 

Nearly all of the dragonflies hung from the terminal ends 
of twigs, very few being found deep in the shrubbery. Al- 
though there is an abundance of several species of shrubby 
plants in the area, most of the resting dragonflies were found 
on the leaves of Ligustrum, only a few on ornamental ever- 
green shrubs, and only one on the trunk of a palm tree. A few 
were found on the sides of the shrubs nearest the lights, but 
most were found on the darker, shaded sides. 

Medium-sized and smaller species were usually resting 
nearer the ground within arm’s reach, but most of the larger 
species were resting at higher levels. 

The rays of an ordinary flashlight did not disturb the 
resting insects, and although the touch of a hand would rouse 
them they would fly only a few yards before coming to rest 
on another shrub. 



PROC. ENT. SOC. WASH., VOL. 52, NO. 2, APRIL, 1950 89 

' In Libellula needhami the sex ratio favored the males (62% 
of total number), and six of the seven Anax junius were 
males. In the other species the distribution of sexes was about 
even. 

Of the climatic factors recorded, rain showed the greatest 
correlation with the abundance of all species (Table 1). Most 
of the specimens (74%) were collected on dry nights follow- 
ing hot dry days, whereas the remainder (26%) were found 
on nights following afternoon showers. Collecting was not 
attempted in the rain. It should be noted in this connection 
that eight of the collecting trips were made on nights follow- 
ing afternoon showers, and only six when the weather had 
been dry for at least the preceding afternoon. 

The effect of the wind direction was less marked. However, 
the figures (Table 1) indicate that an offshore wind (south) 
accompanied the greater concentrations of dragonflies in the 
area, and that an off-lake wind (north) or no wind accom- 
panied lesser concentrations. 

There was no correlation of abundance of dragonflies with 
the temperature at the time of collecting, during which the 
maximum recorded was 85° F and the minimum was 77° F' on 
different nights. 

Dragonflies were never seen flying after dark in the lighted 
area. Extensive inquiry was made of concession attendants, 
and although many reported that dragonflies had been 
numerous enough in the late afternoon to constitute a 
nuisance, not one could recall any flights after dark. A few 
specimens, however, were found around the lights and con- 
cessions on the beach after dark, but they were either dead 
or quiescent and obviously remained from the large afternoon 
concentrations. 

It was assumed from these preliminary observations that 
the factor which stimulates dragonflies to seek a resting place 

TABLE 1. Summary of climatic factors associated with nocturnal 

abundance of dragonflies on New Orleans lakefront. 
Rainfall 

Previous Wind Direction 
Total 12 Hours Off- = Off- 

Species Collected No Yes None Lake Shore 

Libellula needhami Westfall 254 203 al 48 69 137 
Pachydiplax longipennis (Burmeister) 155 98 57 37 36 »§=- 82 
Erythemis simplicicollis (Say) —--— 10 9 i 8 1 1 
Anan junius )rury)) = 7 5 2 2 1 4 
Celithemis eponina (Drury) 6 6 0 3 0 3 
Tramea lacerata Hagen = 2 2 0 1 0 1 
Epiaeschna heros (Fabricius) 2 2 0 0 0 2 

Libellula vibrans Fabricius ____-_---- il 1 0 0 0 1 
Erythrodiplazx berenice (Drury) ——— 1 1 0 0 0 iL 

MMO Wi. W Gs) Line WEDS fee Renae. eee ABS nol LL 997 LOT y2382 
(PERCENTAGES) _.. Red Bes SS CED) (AD) (2) (Pn) 8) 
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at night is either a decrease in heht intensity or a lowering 
of temperature coincident with the setting of the sun, or a 
combination of both. In this latitude in summer there is very 
sheht change in temperature at dusk, especially on those 
dry days when dragonflies are most abundant, and since the 
heht factor was considered the easier of the two to verify it 
was tested first. 

Darkness was simulated by appheations of lamp-black oil 
paint on the compound eyes and ocelli of the dragonflies. 
Control groups were painted with the same material on other 
parts of their heads and bodies. Fifty specimens each of the 
two commonest species, Libellula needhami and Pachydiplax 
longipennis, were used in these tests. Both species behaved in 
the same manner in each test. 

Results of the tests indicate that light intensity is the pri- 
mary factor in determining the noctural behavior of dragon- 
flies. All of the specimens (37) whose total visual organs were 
painted could not fly when released. Even when launched by 
hand they fluttered helplessly to the ground, or caught and 
held onto leaves or twigs which they brushed against. In the 
latter cases they usually assumed the typical head-up hanging 
position of those observed at night. When the compound eyes 
only were blacked out, nearly all (80%) reacted in the same 
manner, the others flying for some distance before coming to 
rest. 

In tests involving various other combinations of the ocelh 
with at least one compound eye unpainted, it was noted that 
all were able to fly, but that most of the specimens lacked 
complete coordination and appeared as though poorly oriented 
in relation to the ground and objects in their paths. In this 
respect the median ocellus seemed to be more involved than 
either the lateral ocelli or the compound eyes. Only four 
(15%) of twenty-six specimens whose median ocellus had 
been blacked out flew when released, and then crazily and 
without apparent sense of direction. The other specimens 
either lay on their backs, or stood on their heads when placed 
on horizontal surfaces, or hune upside down when placed on 
vertical surfaces. 

Unfortunately because of other duties and plans these pre- 
liminary observations could not be added to this year, but it is 
hoped that we will be able to continue this study next spring 
when more substantial evidence may be obtained to explain 
this behavior pattern of adult dragonflies. 
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NOTES ON THE PHLEBOTOMUS OF PANAMA. 

V. THE SECOND STERNITE AS A TAXONOMIC CHARACTER 

(DipreRA, PSYCHODIDAE ) 

By MArSHALL Herta and G. B. FAIRCHILD, Gorgas Memorial 

Laboratory, Panama, R. de P.. 2 

While handling cleared and stained whole specimens of 
Phlebotomus trinidadensis it was noted under the dissecting 
binocular microscope that the second sternite was markedly 
different from the others. It was deeply divided longitudi- 
nally (Fig. 1). In another species in the same lot, P. vesper- 
tilionis, this sternite was solid. The respective patterns were 
similar in both sexes. An immediate examination of various 
other species showed that this sternite exhibited a pattern 
which, together with the size and proportions, was often dis- 
tinctive for a given species. Good taxonomic characters com- 
mon to both sexes of Phlebotomus are rather limited in num- 
ber. The need is particularly acute in matching males and 
females of new species. We therefore proceeded to explore 
the limits of usefulness and dependability of this character as 
rapidly as new specimens could be mounted. Our slide collee- 
tion was of little value for this purpose. Sandfly specimens 
usually le on their sides whether during preliminary handling 
and identification or after they are mounted. The sternites 
therefore are seen only on edge except for a few which by 

chance have been pushed out of their normal position. This 
is doubtless the reason that the taxonomic possibilities of the 
sternites have been overlooked. 
We have now examined a series of over 500 mounted spect- 

mens of Panamanian sandflies, comprising 32 species (out of 
the 43 which we now have for that country), of which 25 
species were represented by both sexes. In this series the first 
three sternites were dissected off so as to he flat, a procedure 
which has been adopted as routine. The close similarity of 
sternite II in both sexes has been established and its value as 
a taxonomic character has been demonstrated. The drawings 
illustrate the range of different patterns, sizes and shapes in 
both sexes of several species. Thus far the second sternites 
have exhibited variations of two basic patterns. They are (a) 
bilobed, (b) solid, or they may be intermediate between these 
two conditions, with an apical notch and with or without 
irregular Leht or clear areas along the mid-line. 

1This work was done under a contract between the Army Medical 
Research and Development Board, Office of the Surgeon General, and 

Gorgas Memorial Laboratory. 

2Entire publication costs paid by Gorgas Memorial Institute. 
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The first and second sternites together roughly resemble a 
baby’s bib, the two slender projections curving forward from 
the anterior corners of sternite II representing the strings and 
sternite I a knotted bow. The outlines of these sclerites are 
sharp and bold in some species, e.g., shannont. In many others 
the limits of sclerotization are poorly defined. In stained 
preparations they give the impression of successive washes of 
water color carelessly applied. The outline in any ease is 
rarely perfectly smooth or regular. Bilateral symmetry is only 

approximate. 
Sternite IIT. On either side of sternite II is a small circular 

or oval spot, unsclerotized and lacking the very fine setae 
which otherwise cover both sclerites and surrounding mem- 
branous integument (Figs. 3-8). These clear spots may be 
within or completely outside the sclerotized area, or one or 
both spots may merely indent the edges. In some species, e.g., 
panamensis (Fig. 7) they are always conspicuous. These spots 
are also found, usually as two pairs, on some of the succeed- 
ing sternites (Fig. 8). 

The number and distribution of the deciduous hairs vary 
somewhat but nevertheless contribute to the characteristic 
pattern. 

In those species with a characteristically bilobed sternite 
the tips of the lobes may be slightly coalesced. This has been 
noted a few times in a large series of trinidadensis. It is fre- 
quent in spinosus (Fig. 3). The most variable species in our 
series is shannoni (Fig. 4). About half the males have the two 
lobes completely separated, while their tips coalesce slightly 
or completely in others. In the females, however, the great 
majority (15 out of 18) have the lobes fused apically. 

PLATE 6. STERNITES OF PHLEBOTOMUS 

Figs. 1-7, 10, sternites I and II of eight species of Phlebotomus, illus- 
trating differences in pattern, size and proportions between species, and 
the general similarity as between the sexes (stained mounts, camera 
lucida drawings, all to the same scale); fig. 1, ¢ and 9, P. trinidaden- 
sis; fig. 2, 6 and @, undescribed species near P. trinidadensis; fig. 3, 
6 and 9, P. spinosus; fig. 4, 6 6 and 2 9, P. shannoni; fig. 5, ¢@, un- 
described species; fig. 6, ¢ and 2, P. gomezi (syn. suis) ; fig. 7, 6 and 
2, P. panamensis. fig. 10, 6 and 9, undescribed species near P. hecken- 
rothi; fig. 8, sternites I to VII, ¢ P. gomezi (cleared and stained speci- 
men in phenol); sternites III to VII vary somewhat, at times distine- 
tively, in different species, but tend to be rectangular or oval in shape 
and lack the striking patterns of sternite II; fig. 9, sternite I ¢@ P. 
gomezi, same preparation as fig. 6; the two pointed processes are found 
on the posterior margin of most species; near each process is a minute 
seta; the posterior margin may be heavily sclerotized and indented as 
in this instance, or may be more or less straight, with various degrees 

of sclerotization. 
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In the male the sternites tend to be narrower than in the 
female and in a few species are markedly elongate. 

Figures 1 and 2 illustrate conspicuous differences between 
two closely related species, trinidadensis and an undescribed 
species. In the case of the latter, sternite II furnished the 
initial clue in the matching of the sexes and was definitely 
useful in separating the males from trinidadensis, from which 
they otherwise differ only slightly in wine venation and in 
having the apical pair of spines of the style markedly unequal. 

Sternite I. We have included figures of sternite I although 
its taxonomic value is not nearly as great as that of sternite 
Il. This narrow, transverse sclerite exhibits fairly constant 
characters as to the configuration of the posterior margin be- 
tween the two projecting points (Mig. 9). This border is 
sometimes heavily sclerotized. Two minute setae arising from 
relatively large bases are always present near the two points, 
usually being located on the sclerite but at times on the mem- 
brane. In some species their position is distinctive, e.g. pana- 
mensis (Fig. 7), where they are placed some distance from 
the points toward the outer edges. In one species a third 
seta has been noted occasionally on the mid-line. Similar setae 
have never been found on sternite II but they occur regularly 
on other sternites, usually as two pairs near the anterior 
marein. 

Other sternites. The size, shape and hair pattern of sternites 
Ill to VII (Fig. 8) are conspicuously different in many 
species and may prove to have some taxonomic value although 
no special study has been made. We include sternite IIT in 
our routine dissection as more or less representative of the 
other sternites. Sternite VII, however, the last obvious 
sternite, is sometimes oddly shaped and may merit special 

attention. 

Dissection. The whole specimen, previously treated with 
KOH, stained with acid fuchsin dissolved in phenol, and in- 
filtrated with a phenol-copal mixture, is dissected in a drop of 
the latter (1). The abdomen is cut off between the third and 

fourth segments. The first three segments thus form a short 
open sleeve. With a needle knife a longitudinal cut is made 
through the lateral membrane on both sides. The strip with 
the sternites is then detached from the thorax and arranged 

so that they lie as flat as their natural curvature will permit. 
It is desirable that the KOH treatment be stopped short of the 
point where much of the natural pigment is removed from the 
integument. A satisfactory routine has been found to be one 
hour in cold 20-per cent KOH, or 90 seconds over a boiling 

water bath. 
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SUMMARY 

The second sternite has been found to have characters useful 

in the taxonomy of Phlebotomus. The pattern, size and pro- 
portions, often distinctive, are closely similar in both sexes. 

These features are of particular value in matching the sexes of 
new species, but have also served to separate closely related 

species. 
REFERENCE 
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A NEW SPECIES OF SARCOPTIC MITE FROM A BAT 

(AGARINA, SARCOPTIDAE ) 

By ExuizAseTH M. Boyp and MiriAM H. BERNSTEIN, Mount Holyoke 

College, South Hadley, Mass. 

A new species of sarcoptic mite was collected from Jefferson 
County, Pennsylvania by Neil D. Richmond in the summer of 
1948 during an investigation of 140 bats as part of the studies 
undertaken by the Pennsylvania Mammal Survey. An exami- 
nation of the ears and wines of the bats, representing several 
species, revealed the presence of the mite on only the silver 
haired bat, Lasionycteris noctivagans (lueConte), and it was 
found on four out of the six specimens of this bat that were 
investigated. The mites were subsequently mounted in PV A- 
lactic mixture. According to the field notes of the ,collector, 
the mites occurred in clusters on the ears and in one case also 
on one of the fingers on the underside of the wing. The 
clusters were composed of adults surrounded by their eggs. 
The mite appeared to burrow into the skin in a tick-like 
fashion so that its ‘head’ became submerged while its rear 
end remained projecting freely above the surface of the skin. 

Sarcoptes lasionycteris, new species 

Adult female (Figs. 1, 2): Body oval, convex dorsally with few, del- 

cate hairs, devoid of scales, cones and spines. Cuticle soft, marked by 

fine transverse ridges encircling the entire body except for the following 

regions: anterior and posterior extremities including the epistome and 

the vicinity of the insertion of the legs; and two interruptions along 

the mid-dorsal line, the plastron and the ‘bare area’ of Buxton (’2la). 

The plastron is rectangular and smooth, similar in texture to the sur- 

rounding integuement. Eyes absent. Suture between propodosoma and 

hystriosoma lacking. Anus dorsal to terminal, and anterior to this is the 

small copulatory papilla which is perforated by the copulatory duct. 

Genital aperture or tocostome, posterior to epimera I and II. Body size 

480 in length and 2504 in breadth, thus being twice as long as broad. 
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Capitulum (Figs. 3, 4) composed of the chelicerae, palpi and basis 

capituli or rostrum. Its base enclosed within the camerostome formed 

by anterior extensions of the integument, the dorsal of which is the 

epistome. The rostrum (Fig. 4) is 55 in breadth, slightly bilobed and 

its anterior border strengthened by two crescentic-shaped sclerotizations. 

It bears two pairs of setae, C3 and C4 according to the nomenclature of 

Buxton (’21a), which extend out laterally beyond the capitulum. The 

palpi (Fig. 3) conspicuous, placed dorso-laterally, projecting slghtly 

beyond the rostrum. Each palpus composed of three segments, the second 

and third of which bear a seta, Cl and C2 respectively. The terminal 

segment is markedly bifureate. Chelicerae dorsal and consisting of two 

segments, the proximal segment or base makes up the greater part of 

the chelicera and forms the dorsal limb of the chela; while its ventral 

more mesial limb is represented by the small distal segment or digit; 

both opposing surfaces bear minute teeth. 

Legs (Figs. 2, 5, 6, 7, 8, 9, 10): Small, weakly sclerotized, located on 

the anterior third of the venter, arranged in two groups. The anterior 

legs attached to the antero-lateral edge of the body, directed forward 

and outward. The smaller posterior legs arise more medianly, face back- 

ward and inward, and are completely concealed from the dorsal surface. 

Epimera I meet in the mid-line to extend posteriorly for a distance of 

20 as the sternum but each retains its identity. Their distal ends fork 

around the articular surface of leg I. Epimeron II runs obliquely back- 

ward; its proximal end entire, separated from its partner by a distance 

of 954. Its distal end is similar to that of epimeron I but the anterior 

prong of the fork is stout so as to also articulate with leg I. Legs I 

and II identical to each other, being composed of five segments. The 

segments become progressively smaller and are somewhat telescoped into 

the preceding segments. Following the setae terminology for Sarcoptes 

scabiei, segments one to four possess respectively Pl minute, P2 rela- 

tively long, P3, P4 and P5 minute, and P6 prominent and stiff, tapering 

slightly. Tarsus (Figs. 6, 8) consists of a small lobe bearing four 

claws or claw-like spines or spurs, a stalked ambulacrum and five setae. 

The ambulacrum is borne on a non-segmented peduncle, 14“ in length. 

From the base of its ventral mesial aspect arises a stout claw and seta 

P10. On the dorso-lateral edge of the tarsus is a pair of short claws 

and seta P9 extending between them for a distance of 554. Super- 

imposed on the dorsal surface of the peduncle is a stiff seta, rather 

similar to P6 but slightly curved at its extremity, and on either side 
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PLATE 7. SARCOPTES LASIONYCTERIS 

Fig. 1, dorsal view of mite; fig. 2, ventral view of mite, fig. 3, capi- 

tulum, dorsal view to show chelicerae and bifurcate palpi with setae C1 

and C2; fig. 4, capitulum, ventral view to show rostrum bearing setae 

O38 and C4; fig. 5, dorsum of right leg II; fig. 6, dorsum of right tarsus 

Tl; fig. 7, venter of right leg; fig. 8, venter of right tarsus INS snes ee 

dorsum of right leg IIT; fig. 10, venter of right leg ITI. 
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of it a minute seta,—presumably representing P7, P8 and an additional 

seta. The fourth claw is inconspicuous, located on the mesio-dorsal side 

of the tarsus. The posterior legs consist of four segments, are similarly 

telescoped, and identical to each other except that a minute seta, H2, 

occurs on tarsus III. Setae absent on segments one to three. Tarsus 

small bearing a pair of small claws and a long tapering seta, H1, 1304 

in length. 

Body setae (Figs. 1, 2): 10 pairs, small, hair-like, varying in length 

from 7 to 48“. Dorsum, three pairs in mid-line,—D1 minute epistomal 

seta; D2, behind posterior corner of plastron, 134 long; Al between 

‘bare area’ and genital papilla, 21 in length: two pairs antero-lateral 

to ‘bare area,’—lL1 equal in size to D2; L2 inward and posterior, the 

longest of all the setae. Venter, seta V1 between epimera I and II; V2 

between epimera III and IV; V4 over first segment of leg III; V3 

lateral, in posterior half of body; A2 subterminal: all minute except A2 

which is 20 in length. 

Type host. The silver haired bat, Lasionycteris noctivagans 
(LeConte). 

Type locality. Jefferson County, Pennsylvania. 
Type habitat. Ears and to a certain extent on under surface 

of fingers, 
Type material. Holotype (U.S. National Museum No. 1884) 

and paratypes deposited in the United States National Mu- 

seum. 

REMARKS 

The mite is described from four specimens, type female and 
three female paratypes. Three of the females contain eggs, 
which measure 190-230n. in length and 105-115y. in breadth 
and possess a smooth surface. Males and immature stages are 

not available. 
Sarcoptes lasionycteris, new species, differs from S. scabiei 

in the following major characteristics: absence of armature 
of scales, cones and spines; possession of bifurcate palps; 
anterior legs with four claws; the long seta, H1, of posterior 
legs relatively much shorter being only slightly more than a 
third body length; general body shape narrower and oval, as 
though the rear end had been drawn out so that the posterior 
legs come to lie within the anterior third of the body. Minor 
differences include—absence of suture between propodosoma 
and hystriosoma ; plastron smooth; sternum forked proximally 
with retention of its two component parts; certain setal varia- 
tions, namely: tocostomal seta absent; tarsi I and II with five 
instead of four setae and stubbier ambulacra; setae on the 
whole shorter, in particular D2, L2 and Al on body and P1, 
P3 on anterior legs; position of A2 dorsal (terminal or slight- 
ly dorsal in S. scabiet) ; V2, V4 retain close relationship to 
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posterior legs but V3 is far removed from them, being latero- 

posterior in position. 

Sarcoptes lasionycteris more closely resembles the larva of 

S. scabiei rather than the adult for certain features distin- 

euishing the former from the latter are also to be found in the 

larval stage of this species. This is to be expected since NS. 

scabiei has become increasingly more complex as it develops 

through the immature stages to the adult condition. The larva 

of S. scabiei possesses a simplified integumentary armature 

since there are two instead of three pairs of cones, five in place 

of seven spines and the scales are few and blunt (Buxton 

21a). Both larval and nymphal stages lack P1 of the anterior 

legs, which is long in its mature form, but minute in 8. 

lasionycteris. The larva, nymph and immature female of S. 

scabiei all lack the tocostomal seta, and possess an imperfect 

division between propodosoma and hystriosoma, a plastron 

that is bare and smooth, and a sternum that is forked basally 

—_all features in common with S. lasionycteris. 

However, though S. lasionycteris possesses a more simplified 

pattern than S. scabiei, it has nevertheless digressed in its 

specialization of its palps which are bifureate, somewhat 

reminiscent of the finger-like processes of the palps in the 

closely related genus, Psoroptes (Buxton, ’20). 

Investigators including Buxton (’21b), Friedman (742) 

and Mellanby (’43) have looked upon the genus Sarcoptes as 

being composed of a single species, 8. scabiei, and the forms 

occurring on numerous hosts as varieties of this species, since 

any differences that may occur are minute and variable. The 

Sarcoptes from the bat, however, possesses constant and strik- 

ing differences from S. scabiei, such as the absence of scales, 

cones and spines, presence of bifurcate palps and four-clawed 

tarsi I and II, so that it has been designated as S. lasionyc- 

teris. Thus the genus Sarcoptes now comprises two species 

namely, S. scabiei and S. lasionycteris. 
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A NEW STRATIOMYID FROM MADAGASCAR 

(DipTERA ) 

By Maurice T. James, State College of Washington, Pullman, 

Washington 

The following new species, based on material sent to me by 
Dr. F. van Emden, is being described at this time, in order to 
make the name available for use in biological studies. 

Eulalia bulbifrons, new species 

tyes with very short pile, barely visible at 27x magnifica- 

tion. Front and vertex shining, mostly black, an interrupted greenish- 

Female. 

yellow band just anterior to ocelli; median line well impressed; a pair 

of shining dome-like tubercles just above antennal bases and anterior 

to interrupted band; some black hairs on median part and between the 

segments of the pale frontal band; a silvery-tomentose spot adjacent to 

each eye in depression in front of the frontal tubercles; the black frontal 

area extending downward beyond the silvery areas, slightly onto the 

face, and typically below antennal insertion. Face strongly convex from 

side view but not tuberculate; green, the carina medially with a blackish 

vitta, a quadrate black spot on each side of face, not quite touching eye, 

just above oral margin; very narrow ocular orbits silvery, noticeable 

only below eyes; oral margin, cheeks, lower half of occiput and of 

occipital orbits, about upper fourth of each occipital orbit and extend- 

ing somewhat onto occiput, and a medio-oecipital area behind ocellar 

triangle, black, upper half of occiput otherwise shining black; pile sparse 

and unnoticeable, black on face, occiput, and occipital orbits, yellow on 

cheeks and oral margin. Antennae black, ratio of segments 21:12:15:10: 

12:7:3:7; last two segments forming a blunt, rounded style, third from 

last tapering to style. Proboscis blackish. 

Mesonotum black, humeri, incisures along transverse suture laterally, 

supraalar calli, seutellum ineluding spines, and most of upper parts of 

the pleura greenish; lower parts of pleura, sterna, postscutellum, and 

metanotum black. Pile of mesonotum sparse, short, mostly black, yellow- 

ish laterally; sides of mesontum golden tomentose; two discal golden- 

tomentose vittae running from anterior margin to a point about half 

way from suture to base of seutellum. Scutellum black-haired at. base. 

Pleura with some yellowish hairs and yellow to pale-yellow tomentum. 

Wings slightly grayish-hyaline; stronger veins black. Vein R, want- 

ing; r-m distinct but very short, M, represented by a stump and a fold; 

M, absent. Halteres grayish at base, knobs green. Legs including coxae 

entirely black. 

Abdomen black dorsally; very narrow lateral margin green, expanded 

into a triangle the length of the first tergum and into small triangles at 

incisures between second and third, and third and fourth, segments. 

Venter unicolorous, green. Pile mostly concolorous with background, 

inconspicuous. Genitalia blackish. 
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Length, 7-8 mm. 

Male.—KEyes contiguous in front, clothed with dense hair, black, about 

as long as second antennal segment. Head entirely black in ground 

color, shining except very narrow facial and occipital orbits which are 

silvery-pollinose, clothed on upper parts with conspicuous black hair 

about as long as first antennal segment, and on oral margins and cheeks 

with golden hair of similar length. Thorax entirely black except broad 

apical and lateral margins of scutellum and knobs of halteres, which are 

yellow; pleura, sterna, and sides of mesoriotum with long golden pile, 

mesonotum and scutellum otherwise with long black pile; sides of 

mesonotum broadly golden-tomentose as in the female, the discal vittae 

usually visible as traces of golden tomentum, pleura somewhat dulled 

with grayish pollen. Abdomen dorsally black with broad lateral margins 

extending from base of second segment to apex of fifth, reddish; the 

black median area of the fifth segment sometimes interrupted by a trans- 

verse reddish area; venter reddish-yellow. Genitalia black. Otherwise as 

described for the female. 

Types.—Holotype, female, Mt. d’Ombre, Madagascar, De- 
cember, 1948 on Cinchona succirubra, ‘*3-4 ans, R.P.,’’ Inst. 
Scient. Madagascar. Allotype, male, same data. Paratypes, 
four females, two males, same data. Type in British Museum 
(Natural History). 

Related to FE. nigrinervis Bezzi, from Rodriguez Island, and 
E. limbifacies (Bigot), from Madagascar, but differing from 
both these species in that the eves of bulbifrons are pilose and 
the antennae and lees wholly black; the patterns of coloration 
also differ considerably. Of the other species from Madagas- 
ear, H. punctata (Bigot) also has bare eyes, the antennae 
basally pale, and the abdomen extensively pale; and FE. taba- 
noides Lindner has pale antennae and an unspined scutellum. 
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THE STATUS OF PLEA STRIOLA AND HARNEDI! 

(HEMIPTERA, PLEIDAE) 

By Lesuie L. Evuis, Tulane University, New Orleans, Louisiana? 

On the basis of a study of 168 Plea collected May 7, 1948 
from the Sarpy Tract, 3 mi, e. Norco in St. Charles Parish, 
Louisiana (TU? 226) it is evident that P. harnedi is synony- 
mous with P. striola. All of these specimens were taken in a 
single collection made with two dips of the net. It was sug- 
gested by Batchley (1926) that P. harnedi was probably a 
color form of P. striola; this suggestion is verified here. A 
paratype of P. harnedi and several specimens from the United 
States National Museum were also examined. 

The characters previously used as diagnostic in separating 
the species are of relative value only, one intergrading into 
the other. There is a gradation from prominent fuscous mark- 
ings (previously characteristic of P. harnedi) to the absence 
of markings (fig. 1). The triangular spot between the eyes 
becomes progressively narrower until it is only a streak on the 
head (fig. le). Although not illustrated here, the distinctness 
of the claval suture (distinct in P. harnedi, indistinct in P. 
striola) shows such extreme variation that it is of little taxo- 
nomic value. The value of this suture as diagnostic has pre- 
viously been reviewed by Drake (1922) and refuted by 
Blatchley (1926). The synonomy therefore is as follows. 

1One of a series of reports from researches on Mosquitoes and Other 
Aquatic Insects supported by the University Council on Research of the 
Tulane University of Louisiana. 
2Now at Dept. Zoological Sciences, University of Oklahoma, Norman, 

Oklahoma. 
3Tulane University Collections. 
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Plea striola Fieber 

Plea striola Fieber, 1844. Entomologishe monographien, Abh. bohm, 

Ges. Wiss. Prag. (5) III: 18.—Blatchley, 1926. Heter. East. North 

Am., p. 1060. 

Pléa harnedi Drake, 1922. ‘Ohio J. Sci, 22: 114.—Blatchley, 1926. Heter. 

East. North Am., p. 1061. 

Diagnosis.—Body short, oval, deeper than wide; head, pronotum and 

hemelytra evenly punctate, scutellum not as densely punctate; hemelytra 

short, arched and strongly decurved behind; claval suture distinct to 

faint or absent; eye color from red to brown; fuscous body markings 

prominent to absent; head with reddish brown streak or large triangular 

dark spot between the eyes. 

TrxT FIGURE 1. VARIATION IN PLEA STRIOLA 

Discussion.—The individuals collected were placed in five 
representative groups according to the degree of variation. 
The first group (fig. la) contained 4 specimens (2.3%), the 
second (fig. 1b) 28 (16.5%), the third (fig..le) (correspond- 
ing to P. harnedi) 102 (61.0%), the fourth (fig. 1d) 29 
(17.2%), and the fifth (fig. le) (corresponding to P. striola) 
5 (3.0%). Drake’s deseription of P. harnedi was made from 
seven individuals of the group three type. On the basis of 
the frequency of occurrence shown here it is understandable 
that he got only individuals that showed no great degree of 
variation yet were apparently distinct from P. striola. 
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REPORT OF THE CORRESPONDING SECRETARY FOR 1949 

REPORT ON MEMOIRS 

Memoir 1. Original issue— 300; sold in 1949—10; on hand — 143. 

Memoir 2. Original issue— 300; sold in 1949—11; on hand —107. 

Memoir 3. Original issue—510; sold in 1949—46; on hand — 464. 

Receipts from sale of Memoirs (several recent bills not paid) : 

1. $18.50; 2. $16.35; 3. $53.00; Total $87.85. 

REPORT ON SALES AND COSTS 

Receipts from sale of back numbers of Proceedings, back volumes and 

miscellaneous separates: $303.71. Balance owed Society on recent 

bills: $137.48. Theoretical total receipts: $441.19. Secretarial costs 

(personal services of typist): $17.25. Postage: $64.01. Cost of 

Elliot Addresserette, together with stencils and ink: $59.86. 

REPORT ON MEMBERSHIP AND CIRCULATION 

Membership changes of record: Withdrawn, 3; died, 1; elected, 60; net 

’ gain, 56. 

Summary of members: Regular paying members, 437; retired, 10; 

honorary, 2; life, 2; total, 451, 

Circulation of Proceedings: Domestic subscribers, 104; foreign sub- 

scribers. 71; members (domestic and foreign), 425; gift copies, 6; 

total, 606. 

The stock of back numbers of the Proceedings has remained com- 

parable to the previous year. Thanks to several generous members, about 

175 back copies were donated to the stocks on hand. No complete sets 

of the Proceedings were sold, but 1949 sales of literature include one 

order of $116.00, and total sales were considerably better than in 1948. 

Initial sales of Memoir 3 have been very encouraging. Largely as a 

result of using a small addressograph, secretarial costs of addressing 

program announcements and envelopes for the Proceedings have been 

much reduced, and resulting savings have been approximately equal to 

the cost of the addressing equipment. Postage costs were less in 1949 

than in 1948, in spite of considerable cost associated with Memoirs 

activities, the overall saving apparently being due to decreased costs of 

mailing six rather than nine issues of the Proceedings. A graph showing 

“the increase in the circulation of the Proceedings since 1933 was 

-exhibited at the 1949 meeting and strikingly demonstrates the conspicu- 

‘ous growth of circulation during recent years, largely the result of 

‘steadily growing membership. 

Beginning in 1950, the Corresponding Secretary will be relieved of 

selling Memoirs and back literature, as well as of mailing program an- 

nouncements. This results from changes in the Constitution adopted at 

the November 1949 meeting, and I feel that the changes are a progres- 

sive step needed to keep pace with the healthy growth of our Society. 

Throughout 1949, Dr. William H. Anderson has voluntarily assisted on 

an informal basis, and to him and to others who have generously co- 

operated when secretarial duties were heavy a note of appreciation is due. 

ASHLEY B. GuRNEY, Corresponding Secretary 
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ENTOMOLOGICAL SOCIETY OF WASHINGTON 

595th REGULAR MEETING, DECEMBER 1, 1949 

The 595th regular meeting of the Society was called to order at 8 P.M., 

Thursday, December 1, 1949, by President T. E. Snyder, in Room 43 of 

the U. S. National Museum. Fifty-one members and 21 guests. were 

present. The minutes of the preceding meeting were read and approved. 

The Society elected the following to membership: 

Nicolas A. Kormilev, Museo Argentino de Ciencias Naturales, Av. 

Angel Gallardo 470, Buenos Aires, Argentina. 

Petr Wygodzinsky, Instituto de Medicina Regional, Calle Buenos Aires 

769, Tucuman, Argentina. 

Peter Boone, Millbrook School, Millbrook, New York. 

G. C. Wheeler, Department of Biology, University of North Dakota, 

Grand Forks, N. D. 

Arnold Van Pelt, University of Florida, Conservation Reserve, Welaka, 

Florida. 

President Snyder read a short account of the life and accomplishments 

of the late Dr. C. E. Burnside. Dr. Burnside, a member of the staff of 

the Division of Bee Culture, Bureau of Entomology and Plant Quaran- 

tine, died on October 12, 1949, at the age of 52. He began work with the 

Division of Bee Culture in 1924 upon receiving the degree of Ph.D. from 

the University of Michigan. In 1942, he was transferred from the Divi- 

sion’s laboratory at. Beltsville, Maryland to its laboratory at Laramie, 

Wyoming, where he was employed at the time of his death. Dr. Burnside 

was widely known in the beekeeping world for his contributions in the 

field of bee diseases. He was affiliated with the Washington Entomo- 

logical Society and various other scientific organizations. 

The following committees were appointed by the President: 

Auditing: W. A. Baker, Chairman, L. B. Reed. 

Affairs of Corresponding Secretary: R. I. Sailer, Chairman, G. J. 

Haeussler. 

President Synder called for the report of the Nominating Committee, 

which presented a slate of officers for consideration by the Society. Each 

of the following was unanimously elected: 

Hignerarye bresid ent): ie veo 1 Si eee ee L. O. Howard 

TE eereH KG (90 ei a Sak Ut le a ee NSN RE ea gs te W. B. Wood 

BursteVice WE resiG erty eee ee aa ee Alan Stone 

Secondmvicemeresl cnt P. W. Oman 

Recording Secretary _-..... pS ST ik UES Helen Louise Trembley 

Gorrespondinpy secretary, 2 R. W. Sherman 

ADR: on 2 a a ee ee R. H. Nelson 

TY ast 0) Fee ea ass a ee IE Pa ld Karl V. Krombein 

Chetraibhin ee ee ee Helen Sollers 

Executive Committee (new member) —_---------—----------- T. E. Snyder 

Representative of the Society as Vice President of 

the Washington Academy of Sciences -*--.. C. F. W. Muesebeck 

The newly-elected President, W. B. Wood was welcomed by Dr. Snyder, 

who turned over the gavel with a brief but hearty greeting. 
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President Wood introduced the speaker of the evening, Dale W. 

Jenkins, of the Army Chemical Center, Edgewood Arsenal, Md. Dr. 

Jenkins said that although he was on the program to speak on the 

ecology of Alaskan mosquitoes, he had been requested, since arriving 

at the meeting, to discuss his work on radioactive isotopes; therefore, 

with the permission of the Society, he would cover both subjects briefly 

in the time allotted. és 
The large populations of arctic and subarctic mosquitoes are sources 

of great annoyance to human beings, and contribute to preventing 

better utilization of that region. The more important factors responsible 

for these insects are the abundance of water, poor drainage, available 

food supply, intensive short growing season, lack of competition and 

predators, coupled with a mosquito type adapted to efficiently exploiting 

these conditions. Distribution maps of the three arctic and 27 subarctic 

mosquitoes were presented. The known distributions and abundance of 

the 30 northern species of mosquitoes are correlated with climax vegeta- 

tion types, elevation, and certain environmental factors. Recent studies 

of the ecology of these mosquitoes in Alaska and Canada show that the 

various species are restricted to specific habitat types. Kodachromes of 

eastern Hudson Bay, Alaska, and the Aleutians were shown. 

The use of radioisotopes in entomological research was reviewed and 

suggestions were made to utilize the unusual advantages offered by this 

new research tool. The selection of the isotope depends upon the type 

and energy of radiations emitted, length of half life, and whether it is 

utilized or retained in the insect. Isotopes may be applied to the insects 

topically, orally, in rearing medium, or injected. The radiation can be 

detected and measured by autosclars or field geiger counters. Radio- 

isotopes offer some dangers in use and certain precautions in handling 

are necessary. Radio phosphorus p™ was used to make mosquitoes radio- 

active in the laboratory and at Hudson Bay under arctic conditions 

The sites of entry and of accumulation of p” were determined by gross 

dissection and by radioautographs. The physiological action of p~ was 

diseussed in relation to growth retardation and effects on the nuclei 

during mitosis. Suggestions were made for using radioisotopes in study- 

ing the physiological action of insecticides, and in ecological research 

including predation, parasitism, migration, behavior, and life history 

studies of insect pests. (Author’s abstract.) 

There was great interest in the subject, and a general discussion fol- 

lcwed, participated in by Siegler, Snodgrass, Traub, Bickeley. Stone, 

and many others. 

Visitors introduced were: Sir Philip Manson-Bahr of Great Britain, 

Commander H. 8S. Hurlburt, Naval Medical Research Institute, Bethesda, 

Md., and Dr. W. T. M. Forbes, Cornell University, Ithaca, N. Y. 

Adjournment was at 9:50. 

HELEN LOUISE TREMBLEY, Recording Secretary 

Actual date of publication of Vol. 52, No. 1 was February 14, 1950. 
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NOTES ON INDO-MALAYAN FLEAS, WITH DESCRIPTIONS OF 

NEW SPECIES! 

(SIPHONAPTERA ) 

By Ropert TrAus, Major, MSC, Department of Parasitology, Army 

Medical Department, Research and Graduate School, Washington, D, C. 

During recent field studies in Malaya on the epidemiology, 
prevention and treatment of scrub typhus, conducted by the 
U.S. Army Serub Typhus Research Unit,? it was possible for 
me to collect a series of fleas which emphasizes how little is 
known about potentially medically important ectoparasites in 
the Indo-Malayan area. Included were a new species, a new 
subspecies, and five little-known species, some of which have 
never been fully described or figured heretofore. A new genus 
is proposed for one of these species. <All of these were col- 
lected on a four-day trip to the hills. Descriptions of a new 
species collected in North Burma during the recent war and 
of a new subspecies collected by the National Geographic- 
Smithsonian Institution-Yale University Expedition to Nepal 
are also included in the present paper.* 

1Published under the auspices of The Surgeon General, U. S. Army, 
who does not necessarily assume responsibility for the professional opin 

ions expressed by the author. 
2Publication costs defrayed in part by the Department of the Army. 
3The United States Army Scrub Typhus Research Unit was stationed 

in Kuala Lumpur, Malaya, at the Institute for Medical Research and 
was supported in part by funds from the Commission on Immunization 

of the Armed Forees Epidemiological Board. 
4Abbreviations used in the descriptions are as follows: A.A.R., 

aedeagal apodemal rod; A.B., antepygidial bristle; AE.A., aedeagal 
apodeme; A.I.T., armature of inner tube of aedeagus; A.M.S., apical 

‘or apico-median sclerites of aedeagus; AP.A., apical appendage of 
aedeagal apodeme; AP.R.9, apodemal rod of ninth sternum; A.S., anal 
stylet; A.S.T., apical sclerite of inner tube of aedeagus; B.I.T., sclero- 
tized band of inner tube of aedeagus; CR., crochet of aedeagus; C.5., 
crescent selerite; D.A.9, distal arm of ninth sternum; D.A.L., dorsal 
anal lobe; D.I.R., dorsal intramural rod of endophallus; DIV., diver- 
ticulum at base of aedeagal pouch [S. calceatus (R.)]; D.L.P., dosal 
lobe of proctiger; F. digitoid or movable finger; I.R., ventral intra- 
mural rod of endophallus; L.L., lateral lobes of aedeagus; L.M., lateral 
metanotal area; MB., manubrium; M.D.L., median dorsal lobe; MPM., 
mesepimere; MPS., mesepisternum; MSN., mesonotum; MTM., metepi- 
mere; MTS., metepisternum; N., neck or constriction of aedeagus; Pe 
immovable process of clasper; P.A.9, proximal arm of ninth sternum; 

JUN 2 0 1989 
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STIVALIUS INSOLLI SP NOV. 

PLATE 8. 

Fig. 1, head and prothorax, male; fig. 2, meso- and metathorax, male; 

fig. 3, spermatheca; fig. 4, anal stylet; fig. 5, metatibia. 
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Family Pygiopsyllidae 

Subfamily Pygiopsyllinae 

1. Stivalius insolli, new species 

Diagnosis. Distinct from known Stivalius in that the prono- 
tal comb consists of about 28 spines instead of the usual 20-22. 
Near VS. klossi (Jordan and Rothschild 1922) but readily sepa- 
rable as follows: with only about 16 pre-antennal bristles (fig. 
1), not approximately 21 (fig. 21) ; digitoid (movable finger) 
with three or four long marginal bristles (fig. 11), not five or 
six; the apicomedian sclerite of the aedeagus somewhat J- 
shaped (fig. 9, A.M.S.); the ventral arm of the aedeagal 
crochet (CR.) shaped like the apex of a small crescent, not 
large and sagittate (fig. 23, CR.) ; seventh sternum of female 
shallowly biconcave (fig. 10, 78), not with but a single sinus 
which is about three times as long as broad. 

Description. Head (fig. 1, male). Frontoclypeal margin evenly rounded. 

Microsetae and /or their pores scattered from first row of bristles to 

margin of head and dorsad to and above base of antennal groove. First 

preantennal row with five bristles, excluding a very small one at antennal 

groove. Second row of three bristles, the uppermost by far the longest. 

Third preantennal row of four bristles, the uppermost very long and on a 

level of middle of eye although well anterior to eye; with three very 

small bristles anterior to ultimate long one. Fourth row with three 

bristles, the uppermost at a level with penultimate of previous row. Eye 

well-developed, somewhat kidney-shaped. Maxillary lobe extending slight- 

ly beyond base of third segment of maxillary palpi. Labial palpi five- 

segmented, extending to near apex of forecoxae. Scape of antenna with 

three or four short thin median bristles. Second antennal segment with 

a median ring of small bristles and an occasional apical mesal longer 

one; the apical bristles much shorter than the club. Antennal groove 

dorsally bordered by a row of small hairs which terminates in a group 

of five to seven hairs in posteroventral angle of head. Postantennal 

region with three rows of bristles arranged 3(4)-5-5(6); the lowest 

bristle is the longest in the ease of the last two rows; in addition there is 

a long bristle bordering the antennal groove and inserted between the 

last two rows. 

Thorax. Pronotum with two rows of bristles, the first row very incom- 

plete. Pronotal comb with about 14 spines on a side. Mesonotum with 

PL.A., pleural arch of metathorax; P.R., penis rod; P.S., proximal spur 
of aedeagus; P.W., wall of aedeagal pouch; R., dorsal ridge of lateral 
metanotal area; S.1.T., screlotized inner tube; SN., sensilium; SP., 
spermatheca; T.AP.9, tergal apodeme of ninth tergum; V., vesicle; 
V.A.L., ventral anal lobe of proctiger; VC.1, first vinculum; VC.1A., 
aecessory link below first vinculum; V.I.R., ventral intramural rod of 

aedeagus; V.L.P., ventral lobe of proctiger; V.P., proximal ventral 
sclerite of proctiger; V.R., ventral ridge of lateral metanotal area; 
1T., first tergum; 7S., seventh sternum; 8T., eighth tergum; 8§%., 

eighth sternum. 
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STIVALIUS INSOLLI SP NOV. 

PLATE 9. 

Fig. 6, modified abdominal segments, male; fig. 7, distal arm of ninth 

sternum; fig. 8, proctiger, male; fig. 9, aedeagus. 
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five rows of bristles, those of the first three rows very small; with inter- 

calary small bristles between the long bristles of the last row. Mesonotal 

flange on each side with a pseudobristle, probably representing a vesti- 

gial spiniform. Mesepisternum (fig. 2, MPS.) typically with four bristles, 

two of which are quite small. Mesepimere (MPM.) with six bristles ar- 

ranged 3-3. Metanotum with four rows of bristles, the first highly ab- 

breviated; the bristles of the last row the longest and with mtercalary 

tiny ones. Lateral metanotal area (L.M.) indicated by a well-developed 

dorsal ridge (R.) and by a weakly-sclerotized ventral ridge (V.R.) ; with 

a long and a short bristle near posterodorsal angle. Metepisternum 

(MTS.) with two bristles at posterodorsal angle, one of these tiny. 

Pleural arch (PL.A.) strongly convex, well-developed. Metepimere 

(MTM.) with about 11 long bristles. 

Legs. Procoxa with many lateral bristles scattered over entire length 

of segment. Meso- and metacoxae with relatively few such bristles and 

these marginal or subapical. Metacoxa with a group of mesal thin short 

bristles near anteroventral angle. Profemur with about three or four thin 

short lateral bristles and five or six such submarginal bristles. Femora 

with row of subapical ventromarginal bristles arranged 2-3(4)-3(4). 

Metatibia (fig. 5.) with but one unpaired dorsolateral large bristle and 

with four pairs of such bristles; with three apical bristles below the last 

pair, that near dorsolateral margin the longest, the middle one next 

longest. Metatibia with about 32 small lateral bristles, excluding strictly 

marginal ones. Measurements of tibiae and segments of tarsi (petiolate 

base deleted) shown in microns: 

Tarsal Segments 
Leg Tibia 

i 2 3 4 5 

124 cen), eee alana ear 170 69 66 42 31 69 

IVES OF epee site Se. te Ue 270 143 95 55 33 69 

IMIG Gales sae emnn eS 413 308 215 121 66 110 

None of tarsal bristles reaching beyond apex of following segment. 

Fourth metatarsal segment only slightly wider apically than proximally. 

Fifth tarsal segment in each case with five lateral plantar bristles, al- 

though one of basal pair may be slightly displaced ventrad. Apical 

ventral subspiniforms on fifth tarsal segments arranged 4-4-2. 

Abdomen. First tergum (fig. 2, 77.) with four rows of bristles, the 

first row very short. Basal abdominal sternum in female with ten to 

twelve small thin lateral bristles, in male with four to seven. Terga 

two to six with one small apical tooth on each side. Typical terga with 

three rows of bristles, the first row incomplete; the long bristles of the 

last row much longer than those of other rows, this row extending well 

ventrad of spiracle. Sternum three in male with two large bristles per 

side, preceded by about nine small bristles in two or three rows. Typical 

sterna in male with three large bristles, preceded by four to six smaller 

ones. In female typical sterna usually bear on each side three large 

bristles and two irregular rows of about eight smaller ones; sixth 

sternum with four such large bristles. With two antepygidial bristles; in 
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STIVALIUS INSOLLI SP NOV. 

PLATE 10, 

Fig. 10, modified abdominal segments, female; fig. 11, digitoid; fig 

12, ventral anal lobe; fig. 13, eighth sternum, male. 
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male (fig. 6, 4.B.) upper bristle slightly more than one-third the lengtl 

of lower one; in female (fig. 10, A.B.), upper bristle about half length 

of lower bristle. Female with a short acuminate process above the 

antepygidial bristles. 

Modified Abdominal Segments. Male (fig. 6). Highth tergum reduced 

to a small indistinct area between antepygidial bristles and sensilium; 

with a few small thin bristles near the very large spiracle. Eighth 

sternum (SS. and fig. 13) very large, extending to level of proximal 

ventral sclerite of proctiger (V.P.) and as far caudad as apex of distal 

arm of ninth sternum when in situ; with about 22 bristles, of which four 

are dorsomarginal and three or four near ventral margin. 

Immovable process of clasper (P. and fig. 11) reduced, not produced 

into a finger-like process; dorsal and dorsocaudal margins mildly sinuate; 

with two thin apical bristles of unequal size. Movable finger or digitoid 

(F. and fig. 11) essentially of the typical Stivalius type but with the 

eaudad-directed apical beak-like portion longer and narrower than in 

most other species. F. about six times as long as broad at maximum; 

with caudal margin bearing four long bristles, the upper three of which 

are much longer and stouter than the fourth, which is imserted near 

midpoint of F.; with thinner shorter apical and subapical marginal 

bristles and widely separated small bristles on the cephalic margin. 

Selerite at base of digitoid small, vermiform, directed ventrad. Manu- 

brium (MB.) broad, almost half as broad as long; ventral margin with ; 

a sharp sinus at apical third. Ninth tergum reduced to an indefinite area 

between its apodeme and clasper lobe. 

Ninth sternum roughly boomerang-shaped. Proximal arm of ninth 

sternum (P.A.9) truneate apically. Distal arm of ninth sternum (D.A.9 

and fig. 7) resembling a mace in shape and in armature on ventral (ap- 

parently caudal) aspect of apex; with five or six apical and/or marginal 

spiniforms (often confused with those of opposite member, cf. figure) 

and three or four stout bristles proximad of these; with a subapical 

thumb-like process near dorsal margin; with a lateral submedian row 

of thin bristles and some smaller mesal bristles proximad of the thumb 

and of the armature. 

Aedeagal apodeme (fig. 9, 4H.A.) deeply excised due to lengthening 

of trough of endchamber (7R.) which extends far proximad on each 

side of middle plate. Wall of aedeagal pouch (P.W.) ventrally fairly 

well sclerotized. Median dorsal lobe (M.D.L.) strongly arched apically. 

On each side of M.D.L. the apicomedian sclerites (4.M.S.) are con- 

spicuous as structures resembling a horizontal letter M with curved 

parallel sides and with one shoulder prolonged into a ventral beak. 

Crockets (CR.) apparently large, somewhat crescentic, but the upper 

end of the crescent subtruneate and near base of A.M.S. Selerotized 

inner tube (S.J.T.) fairly straight ventral in position, relatively un- 

armed, but flanked by a pair of slightly curved vermiform sclerites 

(A.I.T.). Apodemal strut supporting inner tube of usual type, but lobes 

not sharply differentiated. Crescent sclerite (C.S.) small but distinct. 
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Penis rods (P.R.) uneoiled, short, not reaching to cephalic end of 

aedeagal apodeme; united for most their length. Aedeagal apodemal 

rod (4.A4.R.) present, arising from base of aedeagus. Vesicle (V.) at 

apex of A.A.R. fairly well developed. 

Tenth abdominal segment conspicuous by virtue of the highly convex 

sensilium (fig. 6, SN. and fig. 8). Dorsal lobe of proctiger (D.L.P. and 

fig. 8.) conical, with three relatively long subapical bristles and five or 

six smaller; more proximal ones. Ventral lobe of proctiger (V.L.P.) 

with two long subapical bristles, one much longer than the other. 

Female (fig. 10). Seventh sternum (7S8.) with ventral half of caudal 

margin biconcave, the ventral sinus somewhat deeper than the upper, 

although both fairly shallow; with four long bristles in two groups of 

two, preceded by about 11 smaller bristles in an irregular row. Eighth 

tergum (S87.) with about five or six small thin bristles near the large 

spiracle; with about 17 bristles of varying sizes inserted on subventral 

portion of the segment; five or six of these are large and form a some- 

what horizontal submarginal row. Three of these bristles inserted along 

caudal margin below the ventral anal lobe. Eighth sternum (8S.) greatly 

reduced, hardly apparent. Dorsal anal lobe of proetiger (D.A.L.) with 

about two or three long dorsomarginal or apical bristles, three or four 

smaller lateral ones and one ventro-apical bristle. Anal stylet (4.8. 

and fig. 4.) about three times as long as broad at maximum; with a 

tiny bristle inserted dorsad of base of very long apical bristle. Ventral 

anal lobe (V.A.L. and fig. 12.) not heavily sclerotized, angulate; with 

four bristles at or near ventral angle, one of which is quite small, and 

with two long marginal subapical bristles. Spermatheca (SP. and fig. 

3.) with head about twice as long as tail; head subovate but with a 

dorsal peak; tail slightly recurved over head. 

Types. Holotype male and allotype female ex a small bird 
nest found in tree; Malaya: Cameron Highlands, Gunong (= 
Hill) Brinchong, alt. 4500 ft., 19 July 1948, coll. R. Traub; 
deposited in U. 8. National Museum. A long series of para- 
types with same data (R. T. #8214) deposited in the Chicago 
Natural History Museum, the British Museum, the Rocky 
Mountain Laboratory of the U. S. Public Health Service, the 
Canadian National Museum, the author’s collection and vari- 
ous other collections. One pair from another bird nest, ibid. 
(R.T. #8206). Two pair from a third such nest, tbid. (R.T. 
+8216). 
Remarks. The species is named for Mr. Ben Insoll of the 

Selangor Museum, Quala Lumpur, Malaya, who helped the 
United States Army Serub Typhus Unit immeasurably during 
field experiments and who assisted greatly in the collection of 
Malayan ectoparasites. 

A discussion of bird fleas is pertinent. As defined today, the 
genus Ceratophyllus of the family Ceratophyllidae includes 
species parasitizing birds and in which the pronotal comb 
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has a greater number of spines than the near relatives. The 
genus Dasypsyllus, in the same family, is another bird flea, 
and it too has an unusually large number of spines in the 
pronotal comb. Mioctenopsylla is a circumpolar bird flea, and 
again the pronotal comb has many ‘spines, but in this case the 
spines are very short. The author has in press a new genus in 
the family Pygiopsyllidae taken on a thrush in the Philippines 
(1). This unique flea, related to New Guinea genera para- 
sitizing mammals, has an unusually large number of pronotal 
spines. It is of interest to note that the new Stivalius here 
described also has a comb of this type. For this reason, and 
because such a large series was taken from bird nests, it is be- 
lieved that the species is a true bird parasite, the first Stivalius 
so reported. The fact that bird fleas so widely separated 
phylogenetically and geographically agree in this comb char- 
acter suggests that it is adaptive in nature. 

2. Stivalius jacobsoni (Jordan and Rothschild) 

Pygiopsylla jacobsoni Jordan and Rothschold, 1922. Eetoparasites 1: 

228, fig. 221. 

Stivalius jacobsoni Jordan and Rothschild, 1922. Loc. cit.: 250, 263. 

Dalla Torre, 1924, Catal.: 11. Jordon, 1933. Nov. Zool. 38: 355. 

Costa Lima and Hathaway, 1946. Monog. Instituto Oswaldo Cruz, 

No. 4:316. 

This species is distinctive in that there is a comb of about 
16 spines on the second abdominal segment. Apparently the 
male has not been described or figured to date. In Malaya two 
males were collected which agree closely with the original 
description of this species, and comparison with Javanese ma- 
terial at the British Museum at Tring, through the courtesy of 
Dr. Karl Jordan, has verified the identification. The descrip- 
tion of the Malayan males follows: 

Head and Thorax. Preantennal region of head (fig. 14) with about 24 

bristles in five irregular rows; the lowest five in first row submarginal. 

Postantennal bristles 5-6-1-6; the dorsal two in the last row submarginal, 

contiguous. Bristles of second antennal segment short, not reaching 

beyond proximal fourth of club. Eye well-developed. First pronotal row 

of bristles incomplete. Pronotal comb with a total of about 23 spines. 

Mesonotum and metanotum with four rows of bristles; the former with 

a few additional irregularly placed small bristles near cephalic margin. 

The first row in each case incomplete. Mesonotal flange with two mesal 

pseudobristles per side, probably representing vestigial spines. Mesepi- 

sternum (fig. 17, MPS.) with four bristles; mesepimere (MPM.) with 

four bristles. Lateral metanotal area with three bristles in upper caudal 

angle, the middle one longest. Metepisternum (MT7S.) apparently with 

two bristles in upper caudal angle, one very short. Pleural arch (PL.A.) 
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STIVALIUS JACOBSONI (Jv. &R.,1922) 

PLATE 11. 

Fig. 14, head and prothorax, male; fig. 15, distal arm of ninth 

sternum; fig. 16, aedeagus. 
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well-developed. Metepimere (M7M.) with about ten long and four short 

bristles. 

Abdomen. Typical terga with three rows of bristles preceded by one 

or two bristles suggesting a fourth row. Comb on second segment with 

about 16 spines (fig. 18.); the spines somewhat shorter than those of 

pronotal comb. Terga three to five with one apical short spine of a 

size typical for the genus. Basal sternum with five ventromarginal 

bristles. Typical sterna with a caudal row of three long bristles preceded 

by six to ten small bristles in one or two rows. With two antepygidial 

bristles (fig. 19, A.B.), of which the upper is little more than half 

length of lower. 

Modified Abdominal Segments. Eighth sternum (8S.) very large, 

extending to proximal ventral sclerite of proctiger (V.P.) and as far 

caudad as apex of distal arm of ninth sternum when in situ; with about 

33 bristles, of which four are dorsomarginal and seven or eight are 

ventromarginal. 

Immovable process of clasper (fig. 20, P.) with two thin apical bristles 

of unequal size. Movable finger or digitoid (F.) more than five times as 

long as broad at maximum; with five fairly stout, long marginal bristles 

inserted on caudal curve near apex; with three or four fairly long, 

marginal thin bristles at and below midpoint; with thin scattered 

bristles on cephalic margin. Sclerite at base of digitoid about twice as 

long as broad, its long axis at right angles to that of F. 

Ninth sternum with proximal arm (fig. 19, P.4.9) grossly swollen at 

apical two-thirds, then narrowing to apex. Distal arm of ninth sternum 

(fig. 15) with apical portion ovoid and bearing a marginal row of about 

12 spiniforms, the longest spiniforms most proximad; with two or three 

short stout bristles on cephalic margin near apex; with two or three 

median short stout bristles. 

The aedeagus of S. jacobsoni (fig. 16), while essentially of 
the same general pattern as S. insolli sp. nov. and S. klossi 
(Jordan and Rothschild), shows some highly significant modi- 
fication. No trace of the crochets can. be seen in two mounted 
specimens (unlike other Stivalius known to me). The arma- 
ture of the sclerotized inner tube (A.J.7.) is vermiform but 
sigmate and extending dorsad so as to lie on A.M.S. Apex of 
median dorsal lobe (M.D.L.) highly acuminate, fang-like. The 
apicomedian sclerites (A.M.S.) are deeply excised apically, 
forming somewhat acuminate apical margins. With a ventral 
curved spur arising from the base of the sclerotized inner 
tube. 

Records. One male ex Rattus fulvescens (Gray) or R. alti- 
cola inas (Bonhote), Malaya: Cameron Highlands, Gunong 
Brinchong, alt. 5500 ft., 20 July 1948, coll. R. Traub and B. 
Insoll. One male ex Rattus fulvescens (Gray) loc. cit. but 19 
July 1948. 
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STIVALIUS JACOBSON! (J. &R., 1922) 

PLATE 12. 

Fig. 17, meso- and metathorax, male; fig. 18, first and second terga, 

male; fig. 19, portion of modified abdominal segments, male; fig. 20, 

process and digitoid of clasper. 
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3. Stivalius klossi (Jordan and Rothschild) 

Pygiopsylla klossi Jordan and Rothschild, 1922. Eetoparasites 1: 221 

figs. 214, 215. 

Pygiopsylla synetus Jordan and Rothsehild, 1922. Loc. cit.: 229, fig. 
999 

Stivalius klossi Jordan and Rothsehild, 1922. Loe. cit.: 255, 264. Dalla 

Torre, 1924. Catal.: 11. Jordan, 1933. Nov. Zool. 38: 355: Costa 

Lima and Hathaway, 1946. Monog. Instituto Oswaldo Cruz, No. 4: 

325, 326. 

Stivalius synetus Jordan and Rothschild, 1922. Loe. cit.: 256, 264. Dalla 

Torre, 1924. Catal.: 11. 

The head, thorax and aedeagus of this species have ap- 
parently never been figured. 

Head (fig. 21) with preantennal region with about 21 bristles arranged 

in highly irregular rows. Eye quite well-developed, but with the usual 

ventral excision of Stivalius. Postoecipital bristles arranged 4-5-1-5, the 

odd bristle being just above the middle of the dorsal margin of antennal 

groove. Pronotum with two rows of bristles, the first incomplete. In the 

Malayan specimen studied, the length of the spines of the pronotal comb 

is equal to or greater than that of pronotum, unlike the type (according 

to original description). Mesonotum with three complete rows of 

bristles, preceded by one or two irregular rows of very small bristles. 

Mesepisternum (fig. 22, MPS.) with six bristles in or near lower caudal 

corner. Mesepimere with six bristles arranged 3-3. Metanotum with 

three complete rows of bristles, preceded by irregular small bristles in 

one or two rows. Lateral metanotal area (L.M.) with three bristles, the 

middle one longest. Pleural arch well-developed. Metepimere (M7M.) 

with about 16 bristles. With two antepygidial bristles, the upper one 

about half length of lower. 

Aedeagus (fig. 23) of same type as in S. insolli, and hence only differ- 

ences are described here. Apicomedian sclerites (A.M.S.) very large, 

dorsal portion slightly mucronate; with a tongue-like truneate apical 

projection. Crochets (CR.) very large, lightly sclerotized (as in S. 

insolli) but apparently consisting of two arms at right angles to each 

other, the vertical (anterior) arm expanded and rounded apically in 

vicinity of 4.M.S.; the horizontal (ventral) arm, or ‘‘paramere’’ apical- 

ly becoming acuminate, its dorsal margin angulate. Armature of inner 

tube (4.J.T.) shaped like a broad crescent. Sclerotized inner tube 

(S.I.T.) curving ventrad at 4.1.7. 

Record. One male ex Rattus cremoriventer (Miller). Ma- 
laya: Cameron Highlands, Gunong Brichong, alt. 4500 ft., 19 
July 1948, coll. R. Traub and B. Insoll. 

4. Stivalius robinsoni (Rothschild) 

Ceratophyllus robinsoni Rothschild, 1905. Nov. Zool. 12:483, pl. 13, fig. 

6. 

Pygiopsylla robinsoni Rothschild, 1908. Proc. Zool. Soc. London, p. 617. 
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STIVALIUS KLOSS! (J.&R., 1922) 

PLATE 13. 

Fig. 21, head and prothorax, male; fig. 22, meso- and metathorax, 

male; fig. 23, aedeagus. 
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Oudemans, 1909. Leiden Nat. Mus. 31:195-200, 1 fig. Rothschild, 

1919. Jour. Fed. Malay St. Mus. 8(3):5, pl. 2, figs. 4, 5. Jordan 

and Rothschild, 1922. Eectoparasites 1:230, figs. 223, 224. 

Stivalius robinsoni Jordan and Rothschild, 1922. Ectoparasites 1: 259, 

265, figs. 223, 224. Dalla Torre, 1924, Catal. :11. Thompson, 1938. 

Teminckia, London. 3:144. Costa Lima and Hathaway, 1946. Mono- 

grafias do Instituto Oswaldo Cruz. Rio de Janeiro—Brazil. 4:325. 

Traub, 1950. Fieldiana. In press. 

This species has a wide distribution throughout the Indo- 
Malayan region and in certain areas seems to be the only 
species infesting squirrels and Twpaia, particularly in the foot- 
hills. In Malaya, in the Ulu Gombak Forest Reserve, 16 miles 
north of Kuala Lumpur, S. robinsoni was taken from the fol- 
lowing hosts: Callosciurus hippurus (Geoffroy), C. tenwis 
(Horsfield), C. nigrovittatus (Horsfield, Lariscus insignis 
Curier, Rhinosciurus laticaudatus (Miller and Schlegel), and 
nests of tree squirrels. All collections were made in June and 
July 1948 by the author for the U.S. Army Serub Typhus Re- 
search Unit. 

Family Ceratophyllidae 

Subfamily 1. Ceratophyllinae 

As pointed out elsewhere in this paper, the genus Cerato- 
phyllus is today restricted to fleas parasitizing birds and in 
which the pronotal comb consists of a greater number of spines 
than is found in related genera. Virtually all of the Cerato- 
phyllus s. lat. not agreeing with this concept have been placed 
in new genera. A few species originally called Ceratophyllus 
have not been discussed since this delimitation, although they 
do not belong in this genus as we now define it. Some of these 
are known from females only and hence cannot be readily 
assigned to genus. However, both sexes are known for calcea- 
tus Rothschild, and additional specimens collected in Malaya 
enable me to place it in a distinct genus. 

Syngenopsyllus, new genus 

Genotype: Syngenopsyllus calceatus (Rothschild 1905) 

Preantennal region of head (fig. 24) with two rows of bristles. Postan- 

tennal region with a complete caudomarginal row of bristles, and two 

bristles above middle of antennal groove, the lower one large. Pores of 

microsetae extending onto much of postantennal region. Eye subovate 

and well-developed. Frontoclypeal tubercle distinct. Labial palpi reach- 

ing beyond forecoxae. Pronotal comb with a total of about 18-20 spines. 

Pronotum with one row of bristles. Lateral metanotal area (fig. 25, 

L.M.) distinet. Lacking a definite pleural arch at junction of lateral 

metanotal ridge and pleural ridge. Hindcoxa with a few short lateral 

submarginal or submedian bristles; lacking mesal patch of spiniforms or 

thin bristles. Foretibia with but one lateral bristle and no mesal bristles. 
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SYNGENOPSYLLUS CALCEATUS (R,, 1905) 

PLATE 14, 

Fig. 24, head and prothorax, male; fig. 25, meso- and metathorax. 

male; fig. 26, eighth tergum, male; fig. 27, distal arm of ninth sternum; 

fig. 28, process and digitoid of clasper. 
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Tibiae with most of dorsolateral bristles paired. First hind-tarsal seg- 

ment much shorter than next three segments combined. Each leg with 

first pair of plantar bristles of last tarsal segment ventral in position. 

Some of abdominal terga with small apical teeth. Clasper of male (fig. 

30, P. and fig. 28) lacking the triangular dorsal process of Myoxopsylla 

Wagner. Acetabular bristles below base of dorsal margin of digitoid 

F. Digitoid triangular, directed backwards; lacking spiniforms. Male 

eighth tergum (S87. and fig. 26) not distinetly spiculose near spiracle. 

Male eighth sternum (8S.) with narrow ventral horizontal arm which 

has no bristles and no fringed flaps. Proximal arm of ninth sternum 

(P.A.9) directed almost straight upwards; somewhat swollen in middle, 

narrowed apically. Male with but one long antepygidial bristle, others 

greatly reduced or minute. Female with two stout antepygidial bristles, 

the lower one very little shorter than the upper. Anal stylet with a 

long apical bristle an da shorter ventral bristle. Spermatheca with head 

much longer than broad; longer than tail. 

Comment on Syngenopsyllus. I am gratetul to Dr. Karl 
Jordan, F.R.S., for having called to my attention the impor- 
tance of the pleural arch of the metathorax in genera of 
squirrel fleas. This arch is very much reduced or absent in 
Syngenopsyllus, Tarsopsylla Wagner, Libyastus Jordan, 
Myoxopsylla Wagner, Brachyctenotus Wagner and in the fly- 
ing-squirrel fleas Opisodasys pseudarctomys (Baker) and O. 
vesperalis (Jordan). On the other hand, the pleural arch is 
highly developed in all Macrostylophora Ewing, (e.g., fig. 33, 
PL.A.), in Monopsyllus sciurorum (Schrank), M. vison 
(Baker), in Opisodasys hollandi Traub, O. enoplus (Roths- 
child), and O. robustus (Jordan), in Orchopeas howardii 
(Baker), O. nepos (Rothschild), O. caedens (Jordan), and in 
a new Orchopeas from Mexico described elsewhere by the 
author (2.). 

The shape of the eighth sternum and of the proximal arm of 
the ninth sternum in Syngenopsyllus suggests Opisodasys hol- 
landi. The distal arm of the ninth sternum (fig. 30, D.A.9, 
and fig. 27) also recalls O. hollandi but in that species the 
arm bears many spiniforms instead of bristles. In the char- 
acters of the ventral plantar bristles and the bristles above 
the antennal groove, the new genus resembles Myoxopsylla. 

1. Syngenopsyllus calceatus (Rothschild), new combination 

Ceratophyllus calceatus Rothschild, 1905. Nov. Zool. 12: 481, pl. 13, 

figs. 3 and 4. Jordan and Rothschild, 1922. Ectoparasites 1: 225, 

fig. 218. Dalla Torre, 1924. Catal.: 12. Jordan, 1933. Nov. Zool. 

38: 352. Costa Lima and Hathaway, 1946. Monog. Instituto Os- 

waldo Cruz, No. 4: 315. 

The Malayan specimens illustrated differ slightly from the 
figure of the type (also Malayan) and also from a male from 
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SYNGENOPSYLLUS CALCEATUS (R.1905) 

PLATE 15. 

Fig. 29, aedeagus; fig. 30, modified abdominal segments male. 
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Java obtained for study through the cooperation of Dr. 
Jordan. In my material the labial palpi reach shg¢htly beyond 
the apex of the fore-trochanters instead of merely slightly 
beyond the coxae, and the stout bristle on the digitoid is 
subapical, not apical. These variations cannot be properly 
evaluated at present, in view of the limited series extant. 

The aedeagus is long and narrow, the apodeme (fig. 29, 4H#.A.) about 

nine times as long as broad at the middle. Wall of aedeagal pouch 

(P.W.) extending as far proximad as level of dorsal concavity at base 

of median dorsal lobe. With a remarkable large curved diverticulum 

(DIV.) apparently arising from each side of. base of pouch. Median 

dorsal lobe (M.D.L.) fairly convex; with a subapical indentation. Proxi- 

mal spur and apical appendage absent. Crochets (CR.) large but feebly 

sclerotized apicad of the conspicuous peg-shaped seclerotization. Crescent 

selerite (C.S.) well-developed but almost flat. Selerotized inner tube 

vertical distally; with its apex (4.S.J.) recurved and angled, paralleling 

the tube. Inner tube extended as a long narrow band (B./.T.) reaching 

to crochet. Armature of inner tube (4./.7.) represented as a long thin 

vertical selerite. Lateral lobes (Z.L.) not extending much ventrad of 

apodemal strut. Penis rods (P.R.) unecoiled. 

Record. Two females from a squirrel nest collected high in 
a tall tree, Malaya: Cameron Highlands, Gunone Brinchong, 
alt. 5500 ft., 18 July 1948, coll. R. Traub. 

Macrostylophora Ewing 

The genus Macrostylophora has been redefined and well dis- 
cussed by Jordon (3). This genus is a typical parasite of tree 
squirrels in the Indo-Malayan region and eleven species have 
been described . Macrostylophora hastatus Jordan and Roths- 
child is represented by three subspecies: the typical form from 
Burma, M.h. sikkimensis (Jordan and Rothschild) from Sik- 
kim, and M. h. tonkinensis Jordan from Tonkin. Two new 
subspecies are here described—one from Malaya and the see- 
ond from Nepal. Because the head, thorax and aedeagus and 

certain ether structures have not heretofore been illustrated 
for this species, the first of the subspecies is described and 
figured in some detail. 

2. Macrostylophora hastatus malayensis, new subspecies 

Diagnosis. Near M. h. tonkinensis, but with middle of digi- 
toid F. (fig. 32, F.) somewhat more constricted, and with 
fourth subspiniform shifted more apicad, being inserted at 
proximal fourth instead of adjacent to the other three in 
ventrocaudal angle (cf. fig. 47, M. h. tonkinensis, paratype). 
Median antepygidial process relatively much longer than in 
the other subspecies, being six times as lone as apex of P. is 
broad, not merely five times; not as straight as the others, but 
quite convex. Seventh sternum of female (fig. 35, 7S.) with 
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MACROSTYLOPHORA HASTATUS MALAYENSIS SSP NOV. 

PLATE 16. 

Fig. 31, head and prothorax, male; fig. 82, process and digitoid of 

clasper; fig. 33, meso- and metathorax; fig. 34, distal arm of ninth 

sternum. 
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five bristles on each side, not six as in M. h. tonkinensis (fie. 
45). 

Description. Head (fig. 31, male). Ocular row with three large bristles, 

occasionally with a fourth smaller one between upper two. With five 

or six small bristles preceding ocular row but with ventralmost at level 

of eye and upper three or four bordering antennal groove. With two 

small bristles accompanying the long one above antennal groove. Postan- 

tennal region with a marginal row of five or six bristles; at times with 

a smaller contiguous bristle in addition to the normal long one in 

ventrocaudal angle. 

Thorax. Pronotum with one row of bristles. Lowest of spines of 

etenidium much smaller than penultimate which in turn is smaller than 

those above it. Mesonotum (fig. 33, MSN.) with two complete rows of 

bristles plus two or three subdorsal bristles preceding it; in addition, 

with four or five very small thin bristles along anterior margin. Mesono- 

tal flange with three mesal pseudo-bristles. Mesepisternum (MPS.) with 

two or three small bristles near antero-dorsal corner and three sub- 

median bristles, of which one may be near ventrocaudal angle. Mesepi- 

mere (MPM.) with bristles arranged 3-3-1. Metanotum with two com- 

plete rows of bristles preceded by about two small bristles; with lateral 

metanotal area (L.M.) well set off by a sclerotized dorsal ridge; with 

three bristles, including the long one inserted just above the distinct 

pleural arch (PL.A.). Metanotal flange with an apical small tooth on 

each side. Metepisternum (MTS.) with a long subdorsal bristle near 

posterior margin. Metepimere with bristles arranged 2-3-1. 

Legs. Measurements of male tibiae and segments of tarsi (petiolate 

base deleted) shown in microns: 

Tarsal Segments 
Leg Tibia 

1 2 3 4 5 

Oat Pete OL 154 58 60 53 42 83 

IMeSO= cs. - Seep 248 130 13} 61 42 88 

Meta 371 303 179 110 64 102 

abdominal sternum without bristles in either sex. Terga one to five in 

male with tergal bristles arranged (one each side): 3(2)-3-3(2)-2-1(0) ; 

in female, 2-2(3)-2-1-0. Typical sterna in male with two bristles on 

each side; in female these sterna with bristles arranged 2-2-2-3. Male 

with antepygidial bristles arising from a low but distinct pedestal; with 

one very long antepygidial bristle and one minute ventral one; prominent 

chitinized process between the two sets of bristles about three-fourths the 

length of the long antepygidial bristle. In female, upper antepygidial 

bristle about one-half length of middle bristle; lower bristle three-fourths 

length of middle one. 

Modified Abdominal Segments. Male. Highth tergum (fig. 36) with 

about ten long dorsomarginal bristles; about five submarginal dorsal 

bristles; about six lateral bristles. Movable finger or digitoid F. (fig. 

32, F.) with dorsal margin twice the diameter of the constricted median 
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FIGS. 35, 36, 37 38,41, MACROSTYLOPHORA HASTATUS MALAYENSIS SSP NOV. 

FIG. 39, MACROSTYLOPHORA HASTATUS SIKKIMENSIS (J.&R, 1922) 

FIG. 40, MAGROSTYLOPHORA HASTATUS HASTATUS (J.&R,1921) 

PLATE 17. 

Figs. 35-38, 41, Macrostylophora hastatus malayensis. Fig. 35, modified 

abdominal segments, female; fig. 36, eighth tergum, male; fig. 37, aedea- 

gus; fig. 38, spermatheea; fig. 41, anal stylet. Fig. 39, M. h. sikkimensis, 

seventh sternum, female. Fig. 40, MW. h. hastatus, seventh sternum, female. 
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portion. Digitoid produced into a short nose beyond insertion of stout 

spiniform at dorsocaudal angle. Most dorsal mesal spiniform of group 

in ventrocaudal region of digitoid displaced dorsad a distance subequal 

to own length. Distal arm of ninth sternum (fig. 34) with three marginal 

bristles and one submarginal bristle on proximal portion; apical portion 

broadened, distally evenly rounded, with a ventrolateral row of longish 

bristles, the apical four of which are the longest; with a long bristle 

on anterior margin, near base of expanded apical portion; intermediate 

region of apical portion with a network of short thin bristles. 

Aedeagus (fig. 37) with apodeme (A#.A.) about twice as long as por- 

tion distad of proximal spur (P.S.). Median dorsal lobe (M.D.L.) dor- 

sally straight until near apex. Lateral lobes (Z.L.) fairly well-developed, 

convex, extending from an area proximad and ventrad of lateroventral 

lobe of apodemal strut (L.S.) to near apex of sclerotized inner tube. 

Crochets (CR.) large; ventral margins quite straight; base thrice width 

of apex; dorsal margin sinuate, the pre-apical sinus rather large; apex 

rounded. Crescent selerite (C.S.) short, almost flat. Sclerotized inner 

tube (S.I.7.) short; oblique; not heavily armored, its armature most ap- 

parent as a narrow inverted U anterior to apex. Inner tube extended as 

a narrow sclerotized band (B.I.T.) curving to base of crochets. Anterior 

portion of apodeme produced into a long narrow beak, but not a true 

apical appendage. Penis rods uncoiled. 

Female (fig. 35). Seventh sternum (7S8.) with a deep caudal sinus; 

upper lobe subacuminate, ventral lobe somewhat rounded; with five long 

bristles, although three of these usually longer than others. Eighth 

tergum (S87.) with one long bristle ventrad to sensilium; other bristles 

smaller and relatively few in number—i.e., three or four ventromarginal, 

near caudal angle; and three caudomarginal, near ventral anal lobe 

(V.A.L.); two such bristles below V.A.L., which in turn bears three 

long apical bristles and three small marginal ones, in addition to seven 

to ten tiny ones more proximad. Anal stylet (4.8. and fig. 41) slightly 

more than three times as long as broad at base. Spermatheca (SP. and 

fig. 38) with head somewhat barrel-shaped but with dorsal and ventral 

margins subparallel for much of their lengths; about two-thirds broad as 

long; tail somewhat shorter than head but broad near base and tapering 

apically. 

Types. Holotype male and allotype female ex nest of tree 
squirrel; Malaya: Cameron Highlands, Gunong Brinchong, 
alt. 4500 ft., 19 July 1948, coll. R. Traub; deposited in the 
U. S. National Museum. Paratypes: four males and five fe- 
males with same data and one male ex Callosciurus erythraeus 
(Pallas) but otherwise same data; deposited in the Chicago 
Natural History Museum and the author’s collection. 

3. Macrostylophora hastatus nepali, new subspecies 

Near M. h. sikkimensis Jordan and Rothschild, but with 
dorsal margin of digitoid (fig. 42, F.) shorter in proportion 
(as shown in Table 1 below); margin of digitoid between 
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PLATE 18. MACROSTYLOPHORA SUBSPECIES 

Fig. 42, Macrostylophora hastatus nepali, process and digitoid of 

clasper; fig. 43, M. h. sikkimensis, process and digitoid of clasper; fig. 

44, M. h. nepali, seventh sternum, female; fig. 45, M. h. tonkinensis, 

seventh sternum, female; fig. 46, M. h. hastatus, process and digitoid of . 

clasper; fig. 47, M. h. tonkinensis, process and digitoid of clasper. 
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Length Digitoid F. 

Antepygidial Apex 

Subspecies Process Pe Apex Middle Base 

malayensis ssp. nov. —— 231 39 7) 64 178 

nepali SSp-) NOV.. === 168 38 99 61 165 

hastatus (J. & R.) — 178 32 105 64 157 

sikkimensis (J. & R). —. 165 36 108 64 165 

tonkinensis Jordan —__ 166 36 127 71 138 

Table 1. Measurements in microns of length of antepygidial process 

and breadth of apex of process P. of clasper and apex, middle and base 

of digitoid F. of five subspecies of Macrostylophora hastatus. 

apical long spiniform and group of spiniforms at ventro- 
caudal angle evenly concave, not more excised below apical 
spiniform than elsewhere (fig. 43, 7.; M.h. sikkimensis) with- 
out a suggestion of a nose by base of spiniform at upper angle 
of digitoid. 

In a specimen of M. h. hastatus from Maymyo, Burma (de- 
termined by Dr. Karl Jordan, and examined through his c¢o- 
operation) the dorsal margin of the digitoid (fig. 46) is rela- 
tively broader than either of the above two subspecies, while 
its posterior margin is convex for half its length. The groups 
of spiniforms on the digitoid are almost in one straight line, 
while the ventral margin is less incurved.° 

The seventh sternum of the female of MW. h. nepali ssp. nov. 
(fig. 44) resembles that of IZ. h. sikkimensis Jordan and Roths- 
child (fig. 39), M. h. tonkinensis Jordan (fig. 45) and M. h. 
malayensis ssp. nov. in being deeply sinuate, forming two dis- 
tinct lobes, of which the upper is subacute. In a female from 
Mt. Popa, Burma, again determined as MW. h. hastatus by Dr. 
Jordan, who pointed out some differences from the type 
series, the seventh sternum has a shallow sinus (fig. 40). This 
segment in M. h. nepali ssp. noy. usually bears five or six 
bristles, of which one is definitely shorter than the others. 

Types. Holotype male and allotype female ex Callosciurus 
sp., E. Nepal: Dhankuta, 14 February 1949, coll. D. Ripley, 
H. Weaver and R. Mack; deposited in U. S. National Museum. 
Paratypes: two males and two females with same data; in 
Chicago Natural History Museum and in the author’s collec- 
tion. 

4. Macrostylophora levis (Jordan and Rothschild) 

Ceratophyllus levis Jordan and Rothschild, 1922. Eetoparasites 1: 219; 

fig. 213, male only. 

5Jordan (3) points out that the Maymyo specimens are intermediate in 
some respects between the type of M. h. hastatus and M. h. sikkimensis, 
but he tentatively considered them as being the typical subspecies. 
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MACROSTYLOPHORA LEVIS (J.&R.,1922) 

PLATE 19. 

Fig. 48, head and prothorax, male; fig. 49, meso- and metathorax, 

male; fig. 50, spermatheca; fig. 51, anal stylet; fig. 52, ventral anal 

lobe; fig. 538, modified abdominal segments, female; fig. 54, aedeagus. 
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Macrostylophora levis Jordan, 1939. Nov, Zool. 41: 367. Costa Lima and 

Hathaway, 1946. Monog. Instituto Oswaldo Cruz No. 4: 268. 

This species has been known but from one specimen, the 
type male, collected in Malaya. The allotype female is here 
described, along with heretofore undescribed structures of the 
male. 

Description. Head (fig. 48, male). Ocular row with middle bristle 

shorter than the one above and below it. With two shorter bristles 

preceding this row but inserted at level of eye. 

Thorax. Pronotum with one row of bristles and a comb of about 17 

spines. Mesonotum with two rows of bristles and with one or two bristles 

as vestiges of a preceding row. Mesonotal flange with three pseudo- 

bristles on each side. Mesepisternum (fig. 49, MPS.) with three or four 

submedian bristles, one or two of which are quite small. Mesepimere 

(MPM.) with six bristles arranged 3-3. Metanotum with two rows of 

bristles and with one apical small tooth on each side of flange. Lateral 

metanotal area (Z.M.) with a well-developed dorsal ridge; with three 

bristles, the dorsalmost largest and inserted over the prominent pleural 

areh (PL.A.). Metasternum with a long bristle at posterodorsal angle. 

Metepimere with about six bristles arranged 2-3-1. 

Legs. Measurements of male tibiae and segments of tarsi (petiolate 

base deleted) shown in microns: 

Tarsal Segments 
Leg Tibia 

it 2 3 4 5 

1 EO) ieee cee Ae net 132 50 52 4] 36 83 

IMCS Oca teen we il 215 91 85 64 41 83 

IVitesfici pease Se af 303 248 149 95 58 91 

Abdomen. First tergum (77.) with two rows of bristles and with two 

apical small teeth on each side. Terga two to five with apical teeth 

arranged 2-2-1(2)-1 in male, 2-1-1-0 in female. Typical sterna in male 

with two bristles on each side but sixth sometimes with an additional 

small one on one side; in female these sterna with three bristles. Female 

with middle antepygidial bristle more than twice length of upper bristle, 

but somewhat less than twice length of lower one. 

Modified Abdominal Segments. Male. The claspers and associated 

segments have been well described and figured by Jordan. Aedeagal 

apodeme (fig. 54, AH.A.) slightly shorter than portion apicad of the 

prominent proximal spur (P.S.). Wall of aedeagal pouch (P.W.) some- 

what sclerotized ventrally. Lateral lobes (Z.L.) not prominent. Median 

dorsal lobe (M.D.L.) slightly convex subapically. Crochets (CR.) very 

large, each shaped like a stout incomplete ellipse; apex of long arm sub- 

acuminate. Crescent selerite (C.S.) rather broad. Sclerotized inner tube 

(S.I.T.) flanked by a stout, somewhat bent sclerite (4.J.T.) about twice 

as long as broad at base and slightly narrower apically than at base. 

Laterad on each side of this armature of the inner tube is a large some- 

what ameboid sclerite extending apicad to downward-projecting apex of 

M.D.L. Penis rods uncoiled. Ventral intramural rod of endophallus 
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(I.R.) fairly well sclerotized; dorsal intramural rod (D.I.R.) slightly 

so. 

Female (fig. 53). Seventh sternum (7S.) with a large deep sinus; 

upper lobe acuminate, ventral lobe rounded; with five long bristles ar- 

ranged in two groups of two (dorsal) and three (ventral), but at times 

with a tiny additional bristle below the lower one of the dorsal group. 

Eighth tergum (S87.) with one long submedian bristle somewhat below 

sensilium and six to ten subventral ones, as well as three caudomarginal 

bristles. Ventral anal lobe (V.A.L. and fig. 52) with two very long 

apical bristles, a much shorter, stout subapical one, three short stout 

ones at lower angle and an additional marginal one between these two 

groups; with three dorsomarginal bristles and four median short ones. 

Anal stylet (4.8. and fig. 51) nearly three times as long as broad at 

base; with a ventral subapical bristle and a long apical bristle. Sperma- 

theea (SP. and fig. 50) with dorsal margin of head convex, ventral mar- 

gin less so; tail slightly longer than head and broadest at proximal fifth. 

Allotype and Records. Allotype female ex Callosciurus 
tenwis (Horsfield) ; Malaya: Cameron Highlands, Gunong 
Brinchong, alt. 5500 ft., 18 July 1948, coll. R. Traub; de- 
posited in U. 8S. National Museum. Nine males and eight fe- 
males, with same data deposited in British Museum, Chicago 
Natural History Museum and author’s collection. 

5. Paraceras species 

A single male close to Paraceras javanicus Kwinge was col- 

lected from Rattus edwards: (Thomas); Malaya: Cameron 
Highlands, Gunone Brinehong, alt. 5500 ft., 19 July 1948, 
coll. R. Traub. The somewhat deformed specimen shows dif- 
ferences in chaetotaxy and genitalia from P. javanicus but its 
exact status cannot be determined at present because of the 
limited amount of material. 

Subfamily 2. Leptopsyllinae 

In this subfamily I include Leptopsylla Jordan and Roths- 
child, Peromyscopsylla I. Fox, Acropsylla Rothschild, Pecti- 
noctenus Wagner, Paractenopsyllus Wagner, and a new genus 
from the Philippines described elsewhere (1). This concept 
would correspond to Jordan’s interpretation of Leptopsyllidae 
(4). Certain other workers place some or all of these genera 
in the Hystrichopsyllidae, mainly on the presence of a genal 
comb and because of the type of antennal groove in some 
forms. However, as I point out elsewhere (2). Leptopsylla is 
a typical Ceratophyllid flea in that the male eighth tergum is 
very large and covers much of the genitalia, the third aedeagal 
rod arises from the angle of the ninth sternum and not from 
the aedeagus per se, and the crochets are large and articulated. 
The other genera above agree in these features, and Jordan (4) 
cites other morphological reasons for placing these fleas with 
the Ceratophyllid genera. Of these, the genus Acropsylla to 
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date has included but one species, A. episema Rothschild, 
which was described from a single female and which has not 
been reported since the original description. Dr. Karl Jordan, 
of the British Museum at Tring, has kindly compared speci- 
mens collected in Burma by members of the United States of 
America Typhus Commission with the type. He agrees that 
these represent a distinct species close to A. episema. 

1. Acropsylla girshami, new species 

Diagnosis. Separated from A. episema Rothschild by the 
absence of a distinct snout at the anteroventral corner of the 
head in the female. While there is some variation in the size 
of this extension in the series of 15 females examined, in none 

does it approach the pronounced snout of A. episema. First 
abdominal tergum in female with a total of two small apical 
teeth, not four; metanotum with five or six such teeth, rarely 
seven, instead of eight as in A. episema. 

Description. Head (fig. 55, male). Frontoclypeal margin evenly 

rounded. Preantennal region with bristles arranged 8-5-3; those of first 

row small; those of ocular row the longest and somewhat irregularly 

placed, the middle bristle usually out of line and near to uppermost, at 

level of eye. Eye fairly well developed; somewhat kidney-shaped, the 

excision ventral; with two small pores near ventral margin (and another 

pair of pores at ventral margin near insertion of maxillary lobe). Genal 

ctenidium of two spines, uppermost slightly narrower and longer than 

lower one. Maxillary lobe extending beyond apex of third segment of 

maxillary palpi. Labial palpi not extending beyond apical fourth of 

forecoxae; with apical (fifth) segment long, almost twice length of fourth 

and thrice. length of unusually small third segment. Scape of antenna 

with six or seven very small lateral or submarginal bristles. Second 

antennal segment with marginal bristles shorter than segment is broad. 

Postantennal bristles arranged 4-6-8, but the last row with two in lower 

angle of head and three of these bristles in upper angle (two of these 

very long). With first vinculum (VC.1) received in a sinus of prosterno- 

some, but with a well-developed accessory vineulum (VC.14.). 

Thorax. Pronotum with one row of bristles and a comb of about 18 

spines. Mesonotum with a row of small anteromarginal bristles and 

three median rows, the first of these incomplete and /or irregular; those 

of last row long. Mesonotal flange with two or three mesal pseudobristles 

on each side. Mesepisternum (fig. 57, MPS.) with two to four bristles 

near ventrocaudal angle. Mesepimere (MPM.) with about eight bristles, 

usually arranged 3-3-2. Metanotum with three rows of bristles, those of 

ultimate row the longest. Metanotal flange with five or six apical teeth 

(total). Lateral metanotal area (L.M.) distinet; its borders well sclero- 

tized; with two fairly large bristles. Metepisternum (MT7S.) with a 

bristle inserted below the lateral metanotal area. Pleural arch (PL.A.) 

well-developed. Metepimere (/7M.) with about eight long bristles usual- 

ly arranged 4-3-1 but frequently with an additional small one immediate- 

ly below the subpyriform spiracle. 
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AGROPSYLLA GIRSHAMI SP NOV. 

PLATE 20. 

Hig. 55, head and prothorax, male; fig. 56, distal arm of ninth 

sternum; fig. 57, meso- and metathorax, male; fig. 58, process and digi- 

toid of clasper. 
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Legs. Procoxae with many lateral bristles scattered over their entire 

length. Mesocoxae virtually nude except for anteromarginal bristles. 

Metacoxae with proximal third nude; remainder with a few lateral and 

mesal short thin bristles near anterior margin and near apex. Profemora 

with about 12-14 thin lateral bristles. Other femora with about three to 

six dorsomarginal and two ventromarginal larger bristles, most of these 

subapical; in addition, with two lateral subapical bristles. Most of dor- 

solateral bristles of tibiae paired. Measurements of male tibiae and 

segments of tarsi (petiolate base deleted) shown in microns: 

Tarsal Segments 
Leg Tibia 

1 2 3 4 5 

IP noee ee. Bae rae 110 Bal 39 31 23 55 

IMCS O=. yes eee Pk ae 165 58 64 44 28 60 

Mie tals see OES OS 234 146 95 B53 33 63 

All tarsal bristles quite short, none reaching to apex of following seg- 

ment. Fifth tarsal segment in each case with four lateral plantar bristles, 

the basal pair subventral. 

Abdomen. First tergum (fig. 57, 17.) with three rows of bristles, the 

first incomplete. Basal abdominal sternum with one bristle on each 

side. Terga one to five in male with an apical small tooth on each side; 

in female the teeth are present on only the first three terga. Typical 

terga with the caudal row of large bristles extending to or slightly 

beyond level of spiracles; first row slightly shorter. Typical sterna with 

three bristles, of which the uppermost frequently is quite small, but sixth 

sternum in male usually with four bristles. Male with three very thin 

antepygidial bristles (fig. 59, A.B.); the lowest about one-third length 

of the others, which are very long. Female antepygidial bristles (fig. 60, 

A.B.) also very thin; lowest bristle about three-fourths length of middle 

one but slightly more than thrice length of uppermost. 

Modified Abdominal Segments. Male (fig. 59). Eighth tergum (87.) 

very large, extending caudad of F. and well ventrad of angle of ninth 

sternum; with relatively few bristles—three large median ones, all in- 

serted in a vertical line commencing near base of digitoid, the upper- 

most submarginal; two short ones near spiracle and three or four very 

small dorsomarginal bristles near proctiger. 

Immovable process of clasper (P. and fig. 58) long and narrow, finger- 

like and slightly curved cephalad; with a small apical bristle, another 

somewhat below apex on posterior margin; typical acetabular bristles 

absent, but with a marginal bristle below the insertion of the digitoid, 

probably a homologue of one of the acetabular bristles. Movable finger 

or digitoid (F. and fig. 58) large; its apical sixth extending above apex 

of P.; roughly, broadly subtriangular with base of triangle slightly 

sinuate and somewhat shorter than sides; posterior margin curving rather 

pronouncedly at apical fifth. Digitoid with a stout downward-curving 

mesal spiniform inserted near ventrocaudal angle; posterior margin with 

a row of six thin bristles, then a long mesal bristle inserted at apical 

fifth, and with two subapical thin bristles, the uppermost quite small; 
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ACROPSYLLA GIRSHAMI SP NOV. 

PLATE 21. 

Fig. 59, modified abdominal segments, male; fig. 60, modified abdomi- 

nal segments, female; fig. 61, eighth sternum, male; fig. 62, ventral anal 

lobe; fig. 63, spermatheca; fig. 64, anal stylet. 



PROC. ENT. SOC. WASH., VOL. 52, NO. 3, JUNE, 1950 141 

anterior margin with one apical and two subapical bristles; a row of 

about 15 very small bristles bordering the sclerotized portion near the 

anterior margin; with about six to eight scattered but similar very small 

bristles. Manubrium (MB.) long and narrow, about four times as long 

as broad near base; margins mildly sinuate; apex subacuminate. 

Ninth sternum roughly boomerang-shaped. Proximal arm of ninth 

sternum (P.A4.9.) expanded at proximal third, the upper margin becom- 

ing markedly convex; apex consisting of a dorsal finger-like projection 

and a ventral thumb. Distal arm of ninth sternum (D.A4.9 and fig. 56) 

with apical portion produced into a huge talon-shaped structure; with 

four marginal bristles near base of talon, and with about eight median 

tiny bristles; apparently with a narrow tongue-like projection from 

below base of apical talon, the tongue perhaps with aedeagal associa- 

tions, but also with semi-membranous connections with apex of talon. 

Eighth strenum (8S. and fig. 61) remarkable; very large, but without 

bristles, ventral portion semi-membranous and extending as far caudad 

as apex of distal arm of ninth sternum on each side; with a sclerotized 

portion arising near base of sternum and curving caudad and dorsad to 

top of segment, there extending along dorsal margin as a heavily sclero- 

tized structure with a downward-projecting beak-like apex resembling 

that of ninth sternum. Certain of the aedeagal structures cannot be seen 

in the few males available for study, but it is evident that the aedeagus 

is not only a typical Ceratophyllid form but that it is essentially like 

that of Leptopsylla. Aaedeagal apodeme (AE.A.) slightly longer than 

the portion distad of the very long and broad proximal spur (sos 

with a long and narrow neck (N.) between proximal spur and apodemal 

strut. Median dorsal lobe (M.D.L.) feebly sclerotized, subapically con- 

vex. Crochets (CR.) very large, shaped like a battle-axe with the shaft 

prolonged into a spike distad of the head. Apical appendage (AP.A.) 

short but distinct. Penis rods (P.R.) uncoiled, but mueh longer than the 

apodemal rod of the ninth segment (4P.R.9). 

Dorsal lobe of proctiger (D.L.P.) short and broad, distinct, with a 

dorso-marginal row of six to seven bristles, of which the first three are 

relatively large, and with three to four median small bristles. Ventral 

lobe of proctiger with a marginal row of eight to ten bristles, the two at 

ventrocaudal angle the longest. 

Female (fig. 60). Seventh sternum (78.) without lobes or a sinus; 

lower portion of caudal margin almost straight; with a row of four or 

five long bristles (the fifth uppermost, sometimes short and frequently 

missing). Eighth tergum (87.) with about ten to eleven bristles ranging 

from below sensilium to near ventral margin, excluding three ventromar- 

ginal bristles, three or four caudomarginal bristles, and two mesal ones 

below ventral anal lobe. Eighth sternum (8S.) reduced but apparent; 

without bristles. Dorsal anal lobe (D.A.L.) with about two irregular 

rows of short thin bristles and four to five dorsomarginal bristles, the 

last two the longest. Anal stylet (4.8. and fig. 64) about three times as 

long as broad at maximum; with two ventromarginal bristles and a very 

long apical one. Ventral anal lobe (V.A.L. and fig. 62) not markedly 
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angled; with five short thin dorsomarginal bristles; two very long apical 

ones; two short stout ones and one thin one near ventral angle and 

three to five small median or submedian ones. Spermatheea (SP. and 

fig. 63) of Peromyscopsylla type, thin-walled and with neck gradually 

merging into head, lacking a distinct demarcation between the two; 

neck much shorter than the subovate body, upturned. 

Types. Holotype male ex an underground nest, probably of 
Mus bactrianus kakhyensis; North Burma: six miles north of 
Myitkyvina, 27 March 1945, coll. R. Traub for United States of 
America Typhus Commission. Allotype female ex Mus bac- 
trianus kakhyensis Anderson, 21 March 1945, otherwise same 
data. Holotype and allotype deposited in U. 8S. National Mu- 
seum, Paratypes (three males and ten females) with above 
data; deposited in Chicago Natural History Museum, British 
Museum, Rocky Mountain Laboratory of U. S. Public Health 
Service, the author’s collection and in other institutions. 

Remarks. The species is named for Captain J. A. V. Gir- 
sham of the Kachin Rifles, who after having distinguished 
himself in combat in North Burma with United States and 
allied troops, served with the United States of America 
Typhus Commission as mammalogist, and to whom all mem- 
bers of the Commission are deeply indebted. 

Family Pulicidae 

Subfamily Pulicinae 

1, Ctenocephalides felis orientis (Jordan) 

While no effort is made in this paper to list records of cos- 
mopolitan species such as this, it is worthy of note that this 
species 1s fairly common on carnivores in North Burma and in 
Malaya. The author, as well as D. D. Millspaugh, and other 

members of the United States of America Typhus Commission 
collected it from a tiger, a leopard, and various civets near 
Myitkyina, Burma, in 1945. In Malaya I have taken it from 
civets and from Felis bengalensis, near Kuala Lumpur. 

2. Kenopsylla cheopis (Rothschild) 

Despite having examined hundreds of living Rattus, repre- 
senting eight or more species and subspecies, I have not yet 
collected this flea from hosts trapped in the jungle or on 
estates near Kuala Lumpur, Malaya. However, it seems to be 
fairly common on town rats in that vicinity, at least during 
the drier months, and probably at that time it also occurs in 
rural areas in limited numbers. In North Burma in 1945 our 
experience with X. cheopis was quite similar. There, how- 
ever, the species was occasionally collected on field rats 
(Rattus rattus sladent and R. flavipectus yunnanensis) in the 
dry season. 
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A NEW GENUS OF PHLAEOTHRIPIDAE FROM MEXICO 

(THYSANOPTERA ) 

By Lewis J. STANNARD, JR., Illinois Natural History Survey, Urbana, 

Illinois 

Near Mexico City in the neighboring state of Puebla, Mr. 
Alvarez, in 1945, collected this new genus presumably from 
ground litter. These specimens, herein described, are not 
striking in their appearance, nor is it particularly unusual for 
new genera still to be found in Mexico. The noteworthy fea- 
ture of this genus is its apparent relationship to two fossil 
thrips known from Baltic amber. 

After comparisons had been made with forms and. descrip- 
tions available to me, this species was sent to Prof. Dr. Her- 
mann Priesner for his comments. He has written that it re- 
sembles Cephenothrips and Necrothrips, both fossils of his 
own description, but that it differs in many ways from either 
one of them. 
My sincerest appreciation is accorded Dr. Priesner for his 

advice and suggestions and to Dr. F. Bonet for giving me the 
opportunity to study his collection of Thysanoptera from 

whence this species came. 

Pueblothrips, new genus 

Integument generally smooth, striations of the body except for the 

meso- and metaseutum weak and indistinct; head (fig. 1) slightly broader 

than long, setae minute; eyes of moderate size, nearly as long as the 

cheeks (lateral margins of head measured from the base of eyes to base of 

head), ventral and dorsal aspects similar; ocelli present; mouth cones 

short and bluntly rounded, extending posteriorly from the head a distance 

about equal to the cheek length; antennae 8-segmented, areola of segment 

II located near the apex, segment IIT normal in size (fig. 3) with three 

apical sense cones, segment VIII not petiolate although slightly narrowed 

at base; sclerotized portion of pronotum broader than long and much 

broader than the head width, mid length about one half as long as head 

length, only posterior lateral setae developed, dilated at tip, other major 
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PLATE 22. 

Figs. 1-4, Pueblothrips minuta, holotype 4; fig. 1, head, pronotum, 

and fore legs, dorsal aspect; fig. 2, metascutum} fig. 3, right 3rd anten- 

nal segment, dorsal aspect; fig. 4, neck region of prosternum. 

Fig. 5, Neoheegeria verbasci Osborn, ¢, neck region of prosternum 

showing prepectus (p). 
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setae minute; prosternum without prepectus (fig. 4—not as in fig. 5) ; 

metascutal striations closely spaced, longitudinally arranged with hardly 

any indications of hexagonal designs (fig. 2); fore tarsi of both sexes 

unarmed, fore femora broad; fore wings straight, slightly narrowed in 

the middle, sparsely fringed by hairs, basal wing bristles short, accessory 

hairs along trailing edge near apex few in number (about 4); abdomen 

normal; wing retaining setae barely sigmodial; tube shorter than head, 

narrowed at apex. 

Genotype.—Pueblothrips minuta, new species. 
Dr. Priesner informs me that Cephenothrips Pr., 1929, dif- 

fers from this genus in that the head is more distinctly reticu- 
late, the prothorax is but slightly broader than the head, the 
fore femur is not at all enlarged, the wines are somewhat 
widened from base to apex, the accessory hairs along the trail- 
ing edge of the fore wing are absent, and the tube is longer. 
Necrothrips Pr., 1924, according to Dr. Priesner, differs in 
that the eyes are strongly convex and protruding, the mouth 
cone is longer, antennal segment VIII is not at all narrowed 
at the base, the fore femur is not enlarged, and the body is 

more slender. 
Apparently from preliminary studies that I have made to 

date on the Tubulifera, the presence or absence of paired pre- 
pectal plates of the neck region is characteristic of genera 
and possibly even of tribes. This genus lacks this structure 
(fig. 4). Similarly, the Liothrips, Hoplothrips and Phlaeo- 
thrips groups usually do not possess a prepectus and might 
be, therefore, close relatives of Pueblothrips. Those genera 
which are unquestionably Haplothrips-like always bear the 
prepectal plates as for example Neoheegeria (fig. 5). Yet m 
spite of this difference between Pueblothrips and the Haplo- 
thrips group, this genus does resemble the latter complex in 
certain features of its general form. My tentative placement 
of Pueblothrips is between the Haplothrips and the stem that 
gave rise to the Liothrips, Hoplothrips and the Phlaeothrips 
complexes but nearer the phyletic lines of the latter three 
types. 

Pueblothrips minuta, new species 

(Figs. 1-4) 

Male (Macropterous.) Length distended about 1 mm. Bicolored light 

brown and pale yellow with red subhypodermal pigmentation in the head 

and thorax. Head, prothorax, mesothorax, metascutum, sides of metano- 

tum, fore femora, outer margins of middle and hind femora, and tube 

light brown; remainder of metathorax and abdomen pale yellow to 

nearly colorless; remainder of legs pale yellow, slightly more intensely 

colored than the abdomen. Antennal segments I and II light brown, 

somewhat lighter than head, apex of II paler; segment III pale yellow; 

following segments gradually darker until segments VII and VIII almost 
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as brown as basal half of segment II. Fore wings with a cloud of pale 

yellow in the mid portion, otherwise wings colorless. 

Head broadest through central portion of cheeks; cheek margins nearly 

straight, with little evidence of lateral serrations; eyes flat against the 

head, not bulged; fore ocellus barely extending beyond a line drawn 

across the anterior margins of the eyes, posterior ocelli farther apart 

from each other than distance either one is from the fore ocellus; an- 

tennae arising from the head just forward of the ocellar ridge; antennal 

segments III and IV each with two outer and one inner apical sense 

cones, segments V and VI with one outer and one inner apical sense 

cones, segments VII and VIII with one medio-dorsal apical sense cone. 

Prothorax at widest portion of pronotum about three times wider than 

the median sclerotized length. All setae present minute in size except 

the well developed posterior laterals. Nonsclerotized area of prosternum 

with numerous transverse rods within the membrane (fig. 4). Mesono- 

tum with scallop-like sculpture which becomes transverse lines at the 

posterior margin. Metascutum as for genus (fig. 2). Metapleura weakly 

reticulate. 

Abdomen broadest at segment II, subequal in width to the ptero- 

thorax at the region of the hind coxae. Abdominal setae usually pointed, 

occasionally blunt or dilated at tip. No glandular area discernible on 

eighth abdominal sternum. Lateral margins of abdominal terga weakly 

reticulate. 

Measurements of holotype (4): Length distended about 1 mm.; head, 

length 0.12 mm., greatest width (across cheeks) 0.13 mm.; prothorax 

(sclerotized portion), median length of pronotum 0.06 mm., greatest 

width (exclusive of coxae) 0.18 mm.; pterothorax, greatest width 0.22 

mm.; abdomen, greatest width 0.22 mm. Length of antennal segments 

Thik see Qw IE MOOS IME (O02 INOS OL0R/ Se I OL OR Bke NOOR RIS. WAL Oia! = 

VII, 0.027; VIII, 0.023; total distended length, 0.238 mm. Length of 

setae: major head setae about 0.005 mm. or less; posterior laterals 0.020 

mm., other major pronotal setae 0.008 mm. or less. Length of tube 

(segment X) 0.086 mm., width near base, 0.041 mm., width at apex, 

0.023 mm. 

Female (macropterous). Similar to but slightly larger than the male. 

Total distended body length of allotype, 1.1 mm. 

Holotype, male-—Hueytamaleo, Puebla, Mexico, December 
30, 1945, J. Alvarez. [Illinois Natural History Survey. | 

Allotype, female.—Same data as for holotype [INHS]. 
Paratypes.—Same data as for holotype, 6¢, 12 [INHS, 

the collection of Prof. Dr. H. Priesner, Cairo, Egypt, and the 
United States National Museum. | 
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A NEW MICROCULEX, ELONGATUS, FROM COLOMBIA, WITH 

NOTES ON THE SUBGENUS* 

(DipTERA, CULICIDAE) 

By Luioyp E. Rozesoom! anp WiLLIAM H. W. Komp? 

Of the 18 described species of mosquitoes belonging to the 
neotropical subgenus Microculex, all but two have epiphytic 
bromeliads as their natural breeding habitat. Another unusual 
species was named C. abnormalis by Lane (1936), but that 
author has informed us that this species is actually a Culex 
(Culex). One of the above two is C. restrictor D. & K., which 
is very similar to the Melanoconion species in the structure of 
the apical lobe of the sidepiece, but which we are considering 
to be a Microculex because of the presence of a long, pointed, 
retrorse process on the inner plate of the mesosome, and also 
by the presence of an isthmus connecting the inner plates 
(Komp, 1935), which is characteristic of this subgenus. It is 
interesting that this species, which could almost seem to be 
transitional between the subgenera Melanoconion and Micro- 
culex, should breed in rot holes in trees, a situation in which 
other Melanoconion species may be found occasionally, but 
which is abnormal for Microculex. The second is C. neglectus 

Lutz, which is found in bamboo internodes. 
It is the purpose of this paper to describe a new species of 

Microculex which also has an unusual breeding habitat. It 
has been found as a larva only in uncut bamboo internodes 
perforated with holes bored by insects. In this situation it was 
associated with larvae of Culex (Isostomyia) bamborum R. & 
K., Culex (Carrollia) wilsoni Lane and Whitman, Anopheles 
(Kerteszia) bambusicolus Komp, and Wyeomyia oblita Theo- 
bald. 

Culex (Microculex) elongatus, new species 

Female. A small dark mosquito without distinctive markings. Head: 

Proboscis about as long as the fore femur, enlarged on apical third, and 

clothed with broad flat dark seales. Palpus dark, about one-sixth the 

length of the proboscis. Clypeus, and torus of antenna pale brown. 

Vertex with narrow curved dark decumbent scales centrally, narrow 

curved white decumbent scales behind and along eye margins, and dark 

erect forked scales; a large patch of broad flat white scales laterally. 

Thorax: Prothoracie lobes pale brown, with a few dark setae. Posterior 

pronotum with a few narrow dark scales above. Scutum clothed with 

long dark bristles and narrow curved dark seales; a few pale scales in 

*This work was supported in part by a grant from the International 
Health Division of the Rockefeller Foundation. 

1Pepartment of Parasitology, The Johns Hopkins University, School 
of Hygiene and Public Health. 

2Laboratory of Tropical Diseases, National Institutes of Health, Be- 
thesda, Maryland. 
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PLATH 23. CULEX (MICROCULEX) 

Figs. 1-7, C. elongatus; fig. 1, sidepiece of male terminalia; fig. 2, 
mesosome, lateral view; fig. 3, mesosome, ventral view; fig. 4, lobes of 
ninth tergite; fig. 5, head of larva; fig. 6, terminal abdominal segments 
of larva; fig. 7, trumpet of pupa; fig. 8, C. inimitabilis, trumpet of pupa. 
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antescutellar depression and before wing-base; two narrow bare sub- 

median stripes converging posteriorly. Scutellum with dark and pale 

scales on mid-lobe. Pleura dark, with a paler area centrally, enclosing 

a small patch of pale scales on the upper part of the sternopleuron. 

Coxae pale; femora dark above, pale beneath; tibiae and tarsi all dark. 

Wing scales dark. Abdomen: Tergites dark-sealed, with basal lateral 

segmental white patches; venter pale. 

Male. Coloration similar to that of female. Basal pale markings of 

the abdominal tergites sometimes enlarged to form broad basal bands on 

terminal segments. Palpus dark, about four-fifths as long as the pro- 

boscis. Terminalia (fig. 1): Sidepiece about twice as long as broad, with 

a number of long setae on outer surface and a fairly dense patch of 

short setae on the outer surface, extending from below the base of the 

inner division of the lobe to the apex of the outer division. One of these 

setae near apex is exceptionally long. Inner division of the lobe of side- 

piece stoutly columnar, with two stout, hook-tipped terminal rods, the 

inner more slender and inserted slightly basad of the outer; several stout 

setae on base of column. Outer division of lobe sessile, but demareated 

by the characteristic arrangement of the appendages. These consist of 

a distal seta and a slender-stemmed, roundedly expanded leaf, inserted 

close together; an outer pair of long, slender setae, inserted close to- 

gether; a stout basal seta, and a more slender median seta. Clasper 

about one-half the length of the sidepiece, in side view tapering evenly 

to tip, with an appendiculate terminal spine, and two fine setae beyond 

the middle. Inner plate of mesosome (fig. 2) L-shaped in side view, the 

upper arm tapering to a point; a short, broad, rugose, retrorse process 

at the angle of the L. Upper arm of mesosome in ventral view (fig. 3) 

with expanded apex, and a retrorse process appearing as a short, curved, 

pointed spine. Tenth sternites terminating in a comb-like row of about 

six short, stout teeth. Lobes of ninth tergite (fig. 4) well separated; 

digitiform, with narrow apical ridge and two or three slender setae near 

the tip. 

Larva. Head (fig. 5): Antenna shorter than length of head; a mul- 

tiple-haired tuft situated four-fifths the distance from the base; basal 

four-fifths of shaft with minute spicules; terminal appendages consisting 

of three long slender setae, a short stout spine, and a small papilla. 

Preclypeal spines stout. Head hair 4 single, slender; hair 5 long, extend- 

ing beyond clypeal margin, 3- or 4-branched; hair 6 single, extending 

beyond tips of antennae; hair 7 multiple, extending to about middle 

of antenna; hair 8 small, fine, multiple; hair 9 very fine, 2- or 3-branched, 

extending beyond insertion of hair 5; hair 12 multiple, extending to 

about middle of antenna; hair 14 fine, single. Thorax: Skin glabrous. 

Abdomen (fig. 6): Skin glabrous. Long lateral hair 6 very long, double 

on segments I and II; short and 2- or 3-branched on segments III-VI. 

Comb of segment VIII with many scales in a patch; individual scale 

very long, slender, with expanded fringed apex. Siphon exceptionally 

long, about 14 times the width at base; slender, cylindrical, with a single 

pair of small ventral single or double hairs at about the middle; a pair 
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of small single hairs on ventral surface near the apex, and a pair of 

minute hairs on dorsal surface basad of the subterminal ventral hairs. 

Peecten composed of six to eight slender teeth at base of tube, gradually 

increasing in length towards apex of tube; teeth apparently unfringed. 

Anal segment cylindrical, over twice as long as wide, ringed by the 

plate; a pair of long, single dorsal hairs on each side; saddle hair small, 

multiple. Anal gills long, slender, pointed. 

Pupa. Trumpet darkly pigmented, variable in shape, being relatively 

short and straight, the apical portion expanded as in Fig. 7, or tong, 

evenly slender, as in Fig. 8; with shallower ‘‘seales’’ before the middle, 

forming a transverse rugose area. Abdominal segments IV to VI with 

hair 5 (of Knight and Chamberlain, 1948) long, single. 

Types: Holotype: Male, with mounted terminalia and asso- 
ciated larval and pupal skins, from bamboo internodes at 
Acacias, Intendencia of Meta, Colombia, on 3 June 1947 (L. 

E. Rozeboom) ; deposited in U. 8. National Museum. Para- 
types: Three larvae, one female and one male with mounted 
terminalia, the collection data the same as for type; two males 
with mounted terminalia and three females, from bamboo in- 
ternodes, Chichimene, Intendencia of Meta, 11 August 1947 
(Marston Bates). Paratypes deposited in the U. 8. National 
Museum and in the entomological collection of the Depart- 
ment of Parasitology, School of Hygiene and Public Health, 
The Johns Hopkins University. 

TAXONOMIC DISCUSSION 

In the subgenus Microculer, the male of one species, C. 
azymus D. & K., is unknown. The males of the other species 
have been described, but because of the paucity of characters 
that are available for the separation of the species by the male 
terminalia, it has been difficult to recognize the species, using 
existing keys and descriptions. We have therefore examined 
all of the Microculex types in the U. S. National Museum, as 
well as material in our own collections which has been com- 
pared with the types. As a result we have constructed the key 
to males, given below, by which C. elongatus may be separated 
from all other Microculex species. In addition to the differ- 
ences in the genitalia indicated in the key, C. elongatus is 
distinct from C. inimutabilis, which it closely resembles, in its 
different breeding habits, in marked differences in the struc- 
ture of the larval siphon, and in a pupal character. We have 
taken larvae from bromeliads in Villavicencio, Colombia, which 
correspond to Dyar’s (1928) description of C. inimitabilis, in 
that they have a siphon about ten times as long as the basal 
width, with a single pair of rather prominent hair tufts at 
about the middle. The corresponding pupa has a long, slender, 
slightly curved air trumpet (Fig. 8), with a transversely 
rugose area before the middle, and with a slightly expanded 
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apex. Hair 5 on abdominal segments IV and V of the pupa 1s 

very long and double, and on VI it is shorter than the length 

of the segment, with five or six branches. In contrast, the 

larvae of (. elongatus has a strikingly long and slender siphon, 

with a minute pair of ventral hair tufts, and two smaller 

more apical tufts. The trumpet of the pupa is too variable 

to be used to separate the species from inimutabilis, but hair 5 

of abdominal segment VI as well as of IV and V is long and 

slender in this species. 
In the separation of species of Microculex by the male ter- 

minalia, the appearance of the outer division of the lobe of the 

sidepiece is likely to cause confusion. We have recognized the 

following conditions in this lobe: (1) outer division entirely 

absent, and represented only by two or three setae from prom- 

inent tubercles, as in C. stonei; (2) outer division represented 

by a prominent row or patch of setae which completely ob- 

scures the usual appendages, as in C. imitator; (3) outer divi- 

sion a distinct, elevated lobe, as in C. albipes; and (4) outer 

division sessile, but with the characteristic appendages ar- 

ranged in such a manner that the lobe is clearly demarcated. 

In species such as C. aphylactus, the pigmentation of the in- 

tegument between the appendages sets off the lobe so sharply 

that Root (1927) actually described the outer division as be- 

ing a capitate lobe. In other species, such as C. inimutabilis, 

the lobe is less distinct, but is nevertheless outlined by its ap- 

pendages. The appendages in this group of species are char- 

acteristically six in number, arranged more or less in pairs. 

The most distal pair consists either of two setae, or a seta and 

a leaf. External to this pair there is a distinctive pair of long 

setae, inserted close together. The basal pair, consisting of a 

stout, usually hook-tipped seta and a more slender seta, may 

be inserted close together, as in C. aphylactus, or they may be 

separated, as in C. elongatus. 

One species which may be misplaced in our key is C. hedys. 

Root (1927) described the outer division of the lobe as being 

represented by a large patch of short hairs. Actually these 

hairs seem to be on the side of a sessile lobe, on which can be 

made out at least two distal paired setae, the stout, hook- 

tipped basal seta, and a fine median one. Nevertheless, be- 

eause the typical setae of the outer division are more or less 

obscured by a patch of hairs, it may be less confusing if C. 

hedys is included with C. daumastocampa, imitator, and 

jennings. 
Figure 13 illustrates the only male specimen of C. neglectus 

in the U. S. National Museum; it shows that the usual ap- 

pendages of the apical lobe are also obscured by the dense 

patch of setae, although the apical leaf and seta, and the basal 

hooked appendage are distinct. It is probable that a longer 
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PLATE 24. CULEX (MIcCROCULEX), APICAL LOBE OF SIDEPIECE AND LOBES 

or NINTH TERGITE OF MALE TERMINALIA 

Fig. 9, C. hedys (from type); fig. 10, C. imitator (J. H. U. eoll.); 
fig. 11, C. dawmastocampa (from type); fig. 12, C. jenningsi (from 
type); fig. 13, C. neglectus (USNM coll.); fig. 14, C. stonet (J. H. U. 
coll.) ; fig. 15, C. chryselatus (from type); fig 16, C. rejector (USNM 
coll.) ; fig. 17; C. restrictor (USNM eoll.). 
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series of neglectus would reveal specimens with a less dense 
patch of setae, so that the appendages of the lobe would be 
distinct. Such specimens would be very similar to if not iden- 
tical with elongatus. That elongatus is not the same as the 
U.S. National Museum specimens identified by Dyar and Lutz 
as neglectus is shown by the fact that the latter is without 
basal white patches or bands on the adult abdomen. In 
elongatus these are large and distinct. 

The status of neglectus is confused. Drs. L. Whitman and 
J. Lane have furnished us with a manuscript concerning their 
studies on the Microculex of Brazil. In it they describe a spe- 
cies to which they give the name of neglectus. The adults of 
this species, which were collected as larvae from bamboo inter- 
nodes, appear to be identical with elongatus, except that there 
are no pale scales on the abdominal tergites. In this it is simi- 
lar to the Lutz specimens in the U. 8S. National Museum. 
However, these authors point out that in his original descrip- 
tion in Bourroul (1904), Lutz stated that neglectus did pos- 
sess baso-lateral white spots, and that if this is true, then a 
bamboo-breeder with such spots would be true neglectus, and 
the species without abdominal markings would require a new 
name. Following this reasoning, elongatus could be neglectus, 
and the Lutz specimens, as well as Whitman’s and Lane’s 
material, are unnamed. 

However, in spite of the fact that our collections have 
proved the existence of a species with a white-marked ab- 
domen breeding in bamboo, we are reluctant to assume that 
this is the true neglectus, as our species was taken in a region 
far removed from the type locality of Lutz’s neglectus. Ap- 
parently Whitman and Lane failed to discover a white-marked 
form in Brazil, and it seems probable that Lutz misdeseribed 
his species in Bourroul. Whitman and Lane state that the 
dark Brazilian form, although without white scales on the 
abdomen, does have light apical setae which gives the sugges- 
tion of banding. 

Key TO MALE TERMINALIA OF MICROCULEX 

1. Outer division of lobe of sidepiece represented by a ridge of 

six or more long setae, or the usual setae of the outer division 

ObSscunedubysandense patchy ofyeseta ease eee ee eee gad 2 

Setae of outer division distinct, recognizable at least by the 

presence of a leaf (leaf present or absent)... 5 

bo Lobes of ninth tergite digitiform; sidepiece with a dense patch 

of setae obscuring the usual setae of the outer division of the 

UG SVE NER CO) ee ac aE ae Saar TS NV a es Bee eee a hedys Root 

Mobes of minthytergite: lows) mound-likes{) 2 ee 3 
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Fig. 18, C. consolator (from type) ; fig. 19, C. aphylactus (from type) fig. 20, C. inimitabilis (from type); fig. 21, C. pleuristriatus (J. H. coll.) ; fig. 22, C. albipes (J. H. “OF On fig. 23, C. davisi (iene coll.) ; fig. 24, °C. gairus (from type). 
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3. Outer division of lobe of sidepiece represented by a dense 

elongated patch of many setae (Fig. 10) imitator Theobald* 

Outer division represented by a ridge with about six to ten 

Se Ul C maretanes eceeeeesatns Mee nae eh eee Une ede) Aye Ae eet be + 

4. Inner division of lobe of sidepiece short, stout, with several stout 

setae inserted basally along lower surface (Fig. 11) 

daumastocampa Dyar & Knab 

Inner division long, columnar, with only a single seta inserted 

at about the middle of the column (Fig. 12) 

jenningsi Dyar & Knab** 

5. Outer division of lobe of sidepiece absent, represented only by 

setae inserted in prominent tubercles... 6 

Outer division a distinct, elevated lobe; or, if sessile, at least 

with the appearance of a capitate lobe indicated by the ar- 

rangement of the setae 

a Outer division represented by a single long stout seta and sey- 

eral adjacent smaller, more slender setae; lobes of ninth ter- 

gite very long, slender (scutum with a large dark spot before 

VWauayedoenste)) (Ries Ieee stonet Lane & Whitman 

Outer division represented by at least three large stout setae; 

lobes of ninth tergite shorter, broader, conical or mound-like 

(scutum without dark spots before wing-base) ia 

7. Setae representing outer division of lobe arranged in two pairs 

of stout setae from prominent tubercles, and two slender sin- 

gle setae (anterior half of scutum golden-sealed) (Fig. 15) 

chryselatus D. & K. 

Outer division of lobe represented by three setae from tubercles 

(gemuann, Claim) (amie IG)" ee rejector D. & K. 

8. Outer division of lobe of sidepiece with a leaf or a broad, flat- 

Gere ati enn Cate tae a eaten eae oe a eae) Loan ee Sa ae ae 9 

Outer division of lobe without such a leaf or flattened filament 14 

9. Outer division of lobe of sidepiece with a long hooked seta and 

a slender hairlike seta at lower angle; three or four broad, 

appressed filaments above, and a broad, leaflike filament in- 

serted basad of the other filament (Fig. 17) 

restrictor D. & K. 

Outer division of lobe with slender, pointed setae = 10 

10. Lobes of ninth tergite low, mound-like; inner division of lobe 

of sidepiece without a patch of long setae at base; outer divi- 

sion distinetly capitate and elevated from sidepiece, with a 

broad filament and five stout setae (Fig. 18) 

consolator D. & K.*** 

*Synonyms: argenteowmbrosus Theobald; daumasturus D. & K.; 
marajoensis Peryassi; vector D. & K. 
**Synonym: gaudeator D. & K. 
***Synonym: trychnus Root. 
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Lobes of ninth tergite digitiform; a rather dense patch of long 

setae on sidepiece below the base of inner division of lobe; 

outer division sessile, appearing capitate through arrange- 

ment of setal tubercles and pigmentation of the integument 

between Athens eee Ce Nae eee kt AY 2 Se ee Ct 11 

11. Outer division of lobe of sidepiece with the leaf and five setae 

arranged in pairs, the basal pair consisting of a long hooked 

seta and a small slender hair; lobes of ninth tergite thumb- 

shaped, convergent (Fig. 19) 2 aphylactus Root* 

The two basal setae of outer division separated from one an- 

other, and consisting of a long stout hooked seta and a 

smaller, but rather stout one; the usual setae more or less 

obscured by a dense patch of hairs; lobes of ninth tergite 

Cel 1b) 0] e216 Ua ectnee PENG see ee NCE Yer PORN ae GRAN MeN ne. ur ieee Sneber eI UES 12 

12. Leaf of outer division obovate, with short stem; (siphon of 

larvae about 10 x 1; from bromeliads) (Fig. 20) 

inimitabilis D. & K.+ 

Leaf of outer division with a slender stem, the outer half round- 

edly expanded; (siphon of larvae 14 x 1; from bamboo) 13 

13. (Adult male with broad basal white bands; the female with 

large baso-lateral white spots) elongatus, new species 

(Adults with abdomen completely dark) neglectus Lutz 

14. Outer division of lobe of sidepiece with five long, stout, mar- 

ginal setae, and one or two small basal hairs... 15 

Outer division of lobe with two long and two smaller setae, and 

asbasallt Wasim 2 sacs oy be Sait oh bh ele Peters eet eee 16 

15. Outer division of lobe of sidepiece with two small basal hairs, 

in addition to the five large setae (scutum dark) 

worontzowi Pessda & Galvao** 

Outer division with one small basal hair in addition to the five 

large setae (seutum with a reticulate pattern of lines of white 

and golden scales across a background of dark scales) (Figs. 

PARE 122) pees ok Meets (epee A pleuristriatus Theobald, albipes Lutz*** 

16. (Seutum dark; tarsi dark except for narrow pale band at 

tibio-tarsalejunetion) a CH 1m 23) se see enolate Te davisi Kumm 

(Seutum with reticulate pattern formed by golden scales; hind 

CATS with nearr oy) swoatie ert erg!) pene eee ele eeeeencne eave gairus Root 

*Root (1927) described this species as without a leaf. In the type 
specimen, the leaf on the sidepiece illustrated by him is seen on edge; 
however, a distinct leaf is visible on the lobe of the opposite sidepiece, as 
illustrated in Fig. 19. 

*Synonym: microphyllus Root. 
**The larvae of C. worontzowi, as described by Pess6a and Galvio 

(1935), differs markedly from the larvae of pleuristriatus and albipes, 
in that in the former the siphon is long and slender, about nine times 
as long as the width at the base, and tapers to the apex, whereas in the 
latter two species it is short and fusiform. 

***O, pleuristriatus and albipes are separable in the adult female and 
the larvae, according to characters deseribed by Kumm (1933). The 
patch of setae near the apex of the sidepiece mentioned by this author 
for pleuristriatus does not always seem to be distinct enough to separate 
this species from albipes. 



PROC. ENT. SOC. WASH., VOL. 52, NO. 3, JUNE, 1950 157 

REFERENCES 

1. Dyar, H. G., 1928. The mosquitoes of the Americas. Carnegie Insti- 

tution of Washington, Publ. No. 387. 

Knight, K. L., and R. W. Chamberlain, 1948. A new nomenclature 

for the chaetotaxy of the mosquito pupa, based on a compara- 

tive study of the genera. Proc. Helminth. Soc. Wash. 15:1-10. 

3. Komp, W. H. W., 1935. Notes on the validity of the types of the 

species in the subgenera Mochlostyrax and Melanoconion in the 

U. S. National Museum. Proe. Ent. Soe. Wash. 37:1-11. 

4. Kumm, K. W., 1933. Mosquitoes breeding in bromeliads, at Bahia, 

Brazil. Bull. Ent. Res. 24:561-573. 

Lane, J., 1936. Notas sobre culicideos de Matto Grosso. Rev. Mus. 

Paul. (Sao Paulo), 20:173-206. 

6. Pessoa, S. B., and A. L. A. Galvao, 1935. Notas sobre algumas 

espécies de mosquitos que se criam em bromelias. Rey. Biol. e 

Hygiene (SAo Paulo) 6:79-90. 

7. Root, F. M., 1927. Studies on Brazilian Culicidae. III. The genus 

Culex. Amer, Jour. Hyg. 7:574-598. 

bo 

On 

SARA HOKE DEBORD 

1899-1950 

Sara Hoke DeBord died March 12, 1950, at her home in 
Sardis, Mississippi, after a prolonged illness. 

Mrs. DeBord was born in Como, Mississippi, September 9, 
1899. In her early years she attended schools in her native 
state, receiving a B.S. degree from the Mississippi State Col- 
lege for Women in 1921. Later she took postgraduate work at 
the University of Chicago and at Iowa State College where she 
was granted an M.S. degree in 1924 and obtained additional 
eredit toward a Ph.D. degree in 1925. 

Early in life Mrs. DeBord showed interest and ability along 
artistic lines and while acquiring her formal education took 
special work in the graphic arts. Later, while living in Wash- 
ington, she studied at the Corcoran School of Art. In college 
she majored in the biological sciences, receiving her Master’s 
degree in entomology. 

Before entering Iowa State College Mrs. DeBord had a 
brief appointment in the Bureau of Entomology, and at Ames 
taught entomology and biology while doing postgraduate work. 
From 1926 to 1933 she was engaged in preparing slide mounts 
of miseroscopie insects and in making scientific illustrations 
for various persons. In January 1933 she came to the Division 
of Insect Identification of the Bureau of Entomology where 
she remained, and rendered exceptionally fine service, until 
her retirement on disability in December 1948. 
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For a time her work in the Division consisted of several 
different tasks, but eventually the greater part of it and that 
in which she made her greatest contribution to entomology, 

was in illustrating. As an entomological artist Mrs. DeBord 
combined the valuable characteristics of artistic ability and 
training, a scientific background, and unusual industriousness. 
These characteristics enabled her to observe quickly and accu- 
rately, to reproduce with technical expertness, and to turn 
out a large amount of work. A master at the art of illustrat- 
ing the larger insects or particular parts of them, such as the 
genitalia of the Phycitidae to which she devoted her last 
working years, she was outstanding in the drawing of minute 
insects necessarily studied under the compound microscope. 
Hundreds of illustrations will bear witness through the years 
to her ability in observing the structure of insects and to her 
skill in illustrating them. 

Mrs. DeBord frequently attended the meetings of the En- 
tomological Society of Washington and was elected to mem- 
bership in the Society in 1941. She was a member of Sigma 
Xi, Sigma Delta Epsilon, Gamma Sigma Delta, and the Missis- 
sippi State Society. She had many interests beside her profes- 
sional ones and socially was a most gracious and charming 
person. Friendly, vivacious, cheerful and courageous, devoted 
to her friends and family, she will be sorely missed. 

She is survived by her husband, Dr. George G. DeBord, and 
by three sisters, the Misses Ruth and Zola Hoke and Mrs. 
Richard Lobdell. 

CARL HEINRICH 

C. F. W. MUESEBECK 

Louise M. RUSSELL 

ERRATA 

The following corrections should be made in the article by H. HE. 

Milliron on page 47, Vol. 52: Line 6—change Brainard, Minnesita te 

Brainerd, Minnesota; line 17 — change ennsylvania to Pennsylvania; 

line 27 — change Cpeltidae to Cleptidae. 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

596th REGULAR MEETING, JANUARY 6, 1950 

The 596th regular meeting of the Society was called to order at 8 P.M.. 

Thursday, January 6, 1950, by President W. B. Wood, in Room 43 of the 

U. 8S. National Museum. Thirty-nine members and 14 guests were pres- 

ent. The minutes of the preceding meeting were read and approved. 

The report of the Committee which audited the Treasurer’s books, 

W. A. Baker, Chairman, and L. B. Reed, was presented by Mr. Reed, 
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who said that the books of the Treasurer were found to be in good order. 

The report was accepted by the Society. 

The Committee examining the Corresponding Secretary’s records, R. I. 

Sailer, Chairman, and G. J. Haeussler, reported that the books were in 

good order, and complimented Dr. Gurney on the accomplishment of the 

exacting and burdensome task. The report was accepted. 

The following were elected to membership in the Society: 

L. Freeland Byars, P. O. Box 1595, Nogales, Arizona. 

Richard P. Dow, Communicable Disease Center, Box 270, Thomasville, 

Ga. 

F. W. Whittemore, Surgeon General’s Office, U .S. Army, Washington 

2a, IDE (Oe 

Clark H. Yeager, 3308 Rittenhouse Street, N. W., Washington, D. C. 

Committees were appointed by the Chair as follows: 

Program Committee: L. S. Henderson, Chairman; D. E. Parker, W. D. 

Reed, C. H. Hoffman, E. R. McGovran. 

Membership Committee: J. G. Franclemont, Chairman; W. D. Field, 

L. B. Reed, Elizabeth Haviland, Floyd Smith. 

Committee on Notes and Exhibitions: R. I. Sailer, Chairman; A. H. 

Clark, Louise Russell, R. A. St. George, E. P. Reagan. 

K. V. Krombein, in the absence of the Chairman of the Memoir Com- 

mittee, passed around Memoir No. 3 of the Society, ‘‘The Nearctic Leaf- 

hoppers: A Generic Classification and Check List,’’ by Paul W. Oman. 

This book represents twenty years of research by the author and is 

very noteworthy. Mr. Krombein called attention to the excellent illus- 

trations by Mrs. Gaddis, Miss Egbert, and Mr. Cushman. President 

Wood added that this book is an outstanding one, which should be owned 

by every entomologist, whether or not leafhoppers are his specialty. 

A.B. Gurney reported that the sale of the volume is most promising. 

The first subject on the regular program was, ‘‘Reports on the Na- 

tional Entomological Meetings.’’ These took place in Tampa, Florida, 

December 13, 14, 15, and 16, 1949. 

S. A. Rohwer, the first speaker, said that, in addition to the joint meet- 

ings of the American Association of Economic Entomologists, the Ento- 

mological Society of America, the Cotton States Branch of the AAEE, 

and the Florida Entomological Society, there were meetings of the 

Florida Pest Control Operators. It was the largest meeting of the Asso- 

ciation, the combined registration being about 660. The program 

covered a wide variety of subjects and included 135 papers in addition 

to some 20 invitation talks, the address of the President of the AAEE 

and the invitation address sponsored by the ESA. 

B. A. Porter, a member of the Committee on Unification from the 

Association of Economic Entomologists, was the next speaker. He re- 

ported on the activities of the committees studying possible consolidation 

of the American Association of Economic Entomologists and the Ento- 

mological Society of America. At the Tampa meetings the two commit- 

tees reported to their respective organizations that they considered the 
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merger of the two desirable. Agreement had been reached on a number 

of points, but there were certain problems yet to be worked out. The 

most important one was setting up the type of organization that would 

imsure adequate representation of all groups. The Executive Committees 

of both organizations decided to have the two committees combined as a 

joint committee and to continue their work. 

C. W. Sabrosky then discussed the meetings of the Entomological 

Society of America. He commented on papers in each session, and said 

that especially noteworthy was the Invitational Public Address of the 

Society, given by William H. Anderson on, ‘‘ Present Status of Knowl- 

edge of Immature Insects.’’ 

The second topie of the evening was, ‘‘The Meyrick Collection of 

Microlepidoptera,’’ by J. F. Gates Clarke, who presented an extremely 

interesting paper, illustrated with lantern slides and accompanied by 

some specimens. 

The Meyrick Collection, brought together by the late Edward Meyrick 

of England, consists of about 100,000 specimens housed in approximately 

200 book-type boxes 11” x 16” in size. All the specimens are mounted 

on small pins but not double mounted. This collection is in the British 

Museum. 

During his lifetime Meyrick proposed 14,199 names for Microlepidop- 

tera, some of which are substitute names, and distributed his types in 

many collections throughout the world. The bulk of his type specimens, 

none of which is marked, are in his personal collection and number 

perhaps, 10,000. 

The purpose of the study of this collection was to ascertain which 

were and which were not types and to dissect, label, and figure these 

specimens to enable other workers to comprehend Meyrick’s work. 

Meyrick’s classification was based primarily on venational characters 

supported by palpal, antennal and other features, but almost totally ex- 

eluding any reference to genitalic structures. Although in the main 

sound, his classification exhibits some striking peculiarities, elucidation 

of which depends upon study of genitalie structures. 

Slightly more than 5000 of these types were examined and dissected 

and will be illustrated in forthcoming publications on this work. It has 

been possible to reevaluate certain characters and supplement them by 

study of the genitalia, and thus to form a more natural grouping of 

the species studied. Only future examination of the remainder of his 

types supplemented by a study of the types of other authors will enable 

a proper reclassification of the world fauna of Microlepidoptera. (Au- 

thor’s abstract. ) 

The ensuing discussion was enthusiastic and general. 

Visitors introduced to the Society were A. H. Felger of Denver, 

Colorado, and R. L. Wenzel of the Chicago Natural History Museum. 

Adjournment was at 9:55 P.M. 

HELEN Lovist TREMBLEY, Recording Secretary 

Actual date of publication of Vol. 52, No. 2 was April 18, 1950. 
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NOTES ON MITES OF THE GENUS NEOICHORONYSSUS, WITH 

THE DESCRIPTION OF A NEW SUBGENUS AND THREE NEW 

SPECIES OF THE SUBGENUS HIRSTIONYSSUS 

(ACARINA, LABLAPTIDAE, MACRONYSSINAE) 

By E. W. Jameson, Jr., Division of Zoology, University of California, 

Davis 

The affinity between Neoichoronyssus Fonseca, 1941 and 
Hirstionyssus Fonseca, 1948 has already been mentioned 
(Jameson, 1950a). The chief distinguishing feature is the 
number of sternal setae: Neoichoronyssus is stated to have 
only two pairs of setae on the sternal plate, whereas Hirs- 
tionyssus typically has three pairs of sternal setae. This char- 
acter is of questionable value in defining genera because there 
is considerable individual variation. 

The majority of known species of Hirstionyssus form a 
rather homogeneous group: the genito-ventral plate is rounded 
and bears a single pair of setae; coxae I and IV lack con- 
spicuous spurs; coxa IT bears two or three and coxa IIT bears 
two spurs; and the first palpal segment lacks a ventral spur. 

As suggested for free-living animals by Elton (1946) and 
Lack (1944), it is characteristic of an animal community that 
most genera are regularly represented by only one species. 
Considering that the fauna of external parasites of a species 
of mammal constitutes an animal community, this concept has 
been found to be valid for the arthropod fauna of at least one 
species of mammal (Jameson, 1950b); no genus of parasite 
was represented on the host species (in this instance a shrew) 
by more than one species. I have found the same situation to 
obtain in communities of some other small mammals. 

Hirstionyssus dentipes, as stated in the original description 

(Strandtmann & Eads, 1947: 56), has characters in common 
with Neoichoronyssus wernecki (Fonseca) : in both species the 
genito-ventral plate is pointed, some of the coxal spurs are 

setigerous, and the first palpal segment bears a ventral spur. 

In appraising the taxonomic status of Hirstionyssus and Neov- 

choronyssus, it is best to consider their host distributions and 

apparent geographical origins as well as morphological char- 

acters, Although a classification cannot be based on biological 

characters, the natural history of a group of species helps us 

to evaluate their morphological differences. Although dentipes 
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and wernecki are parasites of rather distantly related mam- 
mals (Didelphis and Marmosa for wernecki, and Sigmodon 
for dentipes), the hosts of each are characteristic of the Neo- 
tropical Region. If dentipes and wernecki are congeneric, it 
is significant that no member of Hirstionyssus sensu strictu 
occurs on mammals parasitized by these two species. It ap- 
pears that Neoichoronyssus and Hirstionyssus are ecological 
equivalents. These genera are morphologically closer to each 
other than to any other genera; and their biological role 
stresses their nearness. Inasmuch as a classification of animals 
ought to show relationships, it seems best to consider Hirs- 
tionyssus as a subgenus of Neoichoronyssus, thus emphasizing 
their affinity and biological similarity while pointing out their 
supraspecifie differences. 

Hirstionyssus hubbardi (Jameson) is sufficiently distinet to 
be placed in a separate subgenus. 

Neoichoronyssus (Patrinyssus), new subgenus 

Peritreme of female attached to dorsal plate laterally by means of an 

alary extension of the latter. Some of the coxal spurs setigerous. Antero- 

dorsal spur of coxa IT reduced. No palpal spurs. Genito-ventral plate 

of female rounded. Anal plate of male separated from sterno-ventral 

plate. 

Genotype: Ichoronyssus hubbardi Jameson. 

KEY TO THE FrMALES or NorTH AMERICAN SUBGENERA AND SPECIES 

OF NEOICHORONYSSUS FONSECA 

1. Genito-ventral plate pointed; first palpal segment bearing a 

ventral spur; some coxal spurs setigerous; (subgenus Neoi- 

choronyssus Fonseca) —— he Se aa aS ie to De 2 

Genito-ventral plate rounded; no palpal spurs ___._________ 3 

2. Spurs on some leg segments distad from coxae — 

SF IOC Til Suda A UE PS crit dentipes (Strandtmann & Eads) 

ACE SOMES OMG OsKe et eee ds Line at seo ae cs a wernecki (Fonseca ) 

Some coxal spurs setigerous; peritreme attached to dorsal plate 

laterally by an alary extension of the latter; antero-dorsal 

spur of coxa II reduced; (subgenus Patrinyssus, new sub- 

SONG) ee eneaee ood Dh Sie ee Waa eee hubbardi (Jameson ) 

No coxal spurs setigerous; peritreme attached to dorsal plate 

near anterior margin of the latter, generally by a linear ex- 

tension; antero-dorsal spur of coxa II conspicuous; (sub- 

ist) 

TONUSHMULSELON YS SUS TEVOTISG Cee eee meen eee cen aed ve Une 4 

4. Coxa II with a conspicuous caudo-dorsal spur or knob (aoe 

Ae. cal No) sees nana is Sines COANE Js ERE Re ae eae Rada te Eee em Al 5 

Coxa II rounded on the caudo-dorsal margin ‘i 

Sternal plate about two times as wide as long; tarsus II with 

twosstowt. venttal setae) sae 2 eee geomydis (Keegan) 

Sternal plate five or six times as wide as long; tarsus IT without 

Or 
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Suchemodunetusetaen (ies, 0) 9) pee Mee ee 6 

6. Peritremal tube extending forward to coxa I; anal plate con- 

eave laterally; lateral margins of dorsal plate concave 

caudally; dorsal setae heavy (fig. 20) triacanthus, new species 

Peritremal tube extending forward to coxa II; anal plate con- 

vex laterally; lateral margins of dorsal plate irregular or 

only slightly concave; dorsal setae rather slender (fig. 16) 

ss teri ge Pe ae kn Ree RY Me oD NR A hilli, new species 

7. Tarsus Il without modified setae _..._.._- obsoletus (Jameson ) 

Tarsus II with two stout ventral setae (fig. 2) - AEF 8 

8. Length of sternal plate (along median line) Hesat one- third 

the distance between the first pair of sternal setae 

[SEM eee Ree ON PEEL SO? NFR a AU NM Ola lS cynomys (Radford) 

Length of sternal plate one-half to two thirds the distance 

Denvecnethentinstmoaity ol sternlalesetaer ssn aes aese te eee) RO) 

Ventral spurs of coxae II and III acutely pointed: STE NE seas ak 

RIE BOR 1k 2 ics, SRL Reg ON Og _carnifex (Koch) 

Ventral spurs of coxae II and III blunt in outline —. 10 

Ne) 

10. Peritremal tube extening forward to coxa I occidentalis (wing) 

Peritremal tuberextendine forward to coxa Ul y= 2 ee 

Ie he Lee gree Lele LE SIRE eM OT Nise New "Species 

The subgenus Hirstionyssus contains many North American 
species, most of them undescribed. Many of these species are 
distinguished by slight morphological differences, but discrete 
host distributions validate these forms as distinct species. In 
view of this situation one tends to question the identification 
of early workers. In a compilation of records Fonseca (1948: 
326-326) listed arcuatus (Koch) as occurring on moles, bats, 
murine and microtine rodents, and carnivores; carnifex 
(Koch) is alleged to have a similar bizarre host distribution. 
Although transfers of these mites to ‘‘foreign’’ hosts some- 
times occurs, the above situation is not likely. This compli- 
cates the recognition of species by implying a greater individ- 
ual variation than actually exists. Fonseca’s illustration of 
arcuatus (op. cit., p. 295) is sufficiently generalized to repre- 
sent half a dozen or more species of the subgenus Hirstionys- 
SUS. 

Neoichoronyssus (Hirstionyssus) affinis, new species 

FEMALE 

Dorsum (fig. 4): Dorsal plate following the contours of the body 

anteriorly, moderately pointed posteriorly, the converging sides straight 

or slightly convex; with about 25 pairs of setae which are heavier 

anteriorly and on the margins. About five pairs of circular pores, not 

as distinct as in some species. Anterior slit-like pores parallel the 

margin of the dorsal plate. On the soft part cf the dorsum 11 or 12 

pairs of setae, none of which is forward of the peritreme. 

Peritreme extending from the caudal edge of coxae III to the caudal 
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edge of coxa II; peritremalia extending to caudal border of coxa IV 

where it is contiguous with the parapodal plate. 

Venter (fig. 3): Sternal plate about four times as wide as long, 

markedly concave caudally; three pairs of sternal setae, each longer than 

the mesal length of the sternal plate. Two pairs of slit-like sternal pores, 

placed as illustrated. Poststernal setae just behind the sternal plate. 

Mesad from each of these poststernal setae is a small circular pore. 

Genito-ventral plate slightly expanded and rounded caudally, separated 

from the anal plate by a distance greater than the length of the anus. 

Anal plate rounded anteriorly, moderately drawn out postiorly, the sides 

straight. Adanal setae slightly longer than the length of the anus, and 

slightly shorter than the postanal setae. Soft parts of venter with 18-19 

pairs of slender setae. 

Legs: Coxa I with a ventral and a submarginal seta. Coxa II with a 

marginal (anterior) and a submarginal (posterior) seta ventrally; an 

acute spur anteriorly and a rounded, almost truncate, spur ventrally. 

Coxa III with setae as on coxa IIT; a rounded ventral spur, and an acute 

caudal spur. Coxa IV with a submarginal ventral seta and no spurs. 

Tarsus II with two, stout, subapical setae ventrally (fig. 2). 

Gnathosoma (fig. 5): Four pairs of hypostomal setae: the basal pair 

the longest; of the middle pairs, the more lateral setae are shorter. 

Palpi without spurs. Chelicera (fig. 1) shearlike, fixed arm slightly 

longer than moveable arm. Hypostomal teeth about 15, in two rows 

basally, alternate apically. Epistome with two to four apical teeth. 

MALE 

Dorsum (fig. 6): Dorsal plate in one piece, covering the dorsum an- 

teriorly, but not completely covering the soft part posteriorly; with 2 

pairs of setae which tend to be longer anteriorly and laterally. On the 

soft part are eight pairs of slender setae. 

Peritreme extending from anterior border of coxa IV to the eaudal 

edge of coxa IT. 

Venter (fig. 9): Holoventral plate as illustrated, slightly expanded 

behind coxa IV, and not extending to the caudal border of the specimen ; 

with eight pairs of setae in addition to the three anal setae. Three pairs 

of slit-like sternal pores. With 10-13 pairs of slender setae on the soft 

parts. Adanal setae slightly smaller than the postanal seta. 

Legs: Coxa I with a ventral and a submarginal seta. Coxa II with 

a marginal (anterior) and a submarginal (posterior) seta ventrally; an 

acute anterior spur, and a rounded spur ventrally. Coxa III with a 

marginal and a submarginal seta; a small ventral spur, and an acute 

caudal spur. Coxa IV with a submarginal ventral seta. Tarsus II with a 

pair of stout setae subapiecally. 

Gnathosoma (fig. 8): Essentially as in the female except for the 

chelicerae; hypostomal teeth alternate, Chelicera (Fig. 7) with fixed arm 

shorter and more pointed than moveable arm. 

DEUTONYMPH 

Dorsum (fig. 10): Dorsal plate relatively smaller than in the adults; 
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with about 21 pairs of setae, the most caudal pair being much larger 

than the rest. About 21 pairs of setae on soft parts of dorsum. 

Peritreme extending from near the caudal border of coxa IV to the 

middle of coxa II; only the tubal part clearly visible. 

Venter (fig. 13): Sternal plate widest anteriorly, extending to just 

behind coxa IV, bearing four pairs of setae; sternal pores not discerned. 

Soft parts with 15 pairs of small setae. Anal plate ovoid, separated from 

the sternal plate by a distance equal to twice the length of the anal 

plate. Adanal setae about half the size of the postanal seta. 

Legs: Coxa I with a submarginal and a ventral seta. Coxa II with a 

marginal (anterior) and a submarginal (posterior) seta ventrally; an 

acute anterior spur and a small, rounded ventral spur. Coxa III with 

seta as on coxa II; a rounded ventral spur. Coxa IV with a submarginal 

seta. Tarsus II without modified subapical setae of adults. 

Gnathosoma (fig. 11): Essentially as in adults. Hypostomal teeth 

about 17. Chelicera (Fig. 12) shear-like, arms equal; three delicate 

setae at base of fixed arm. 

Types: Holotype female and allotype male from pine 
squirrel, Tanvasciurus douglasu. (Bachman) ; 15 May 1949, 5 
miles North of Quiney, Plumas County, California. De- 
posited in the U. S. National Museum. 

Paratypes: Six females and three deutonymphs with same 
data as the types. 

Neoichoronyssus (Hirstionyssus) hilli, new species 

FEMALE 

Dorsum (fig. 16): Dorsal plate with a slight cephalie projection; 

narrower caudally, converging sides irregular or only slightly convex; 

with about 25 pairs of setae. Soft parts with about six pairs of setae. 

The peritremal tube extends from the anterior part of coxa IV to the 

anterior part of coxa IT. 

Venter (fig. 17): Sternal plate about five times as wide as long, bear- 

ing three pairs of setae, the first pair larger than the second and third 

pairs. Genito-ventral plate rounded and expanded caudally. Distance 

between the genito-ventral and anal plates greater than the length of the 

anus. Sides of anal plate convex. Adanal setae slightly smaller than 

postanal seta. Soft parts of venter with 16-17 pairs of setae. 

Legs: Coxa I with a ventral and a marginal seta. Coxa IT (fig. 14) 

with the acute antero-dorsal spur found in all members of the subgenus, 

a latero-eaudal and a ventral spur, and between these two latter spurs 

a slender seta; also a marginal seta. Coxa III with a marginal seta 

(anterior), a conspicuous ventral spur, a smaller marginal spur, and 

between the two spurs a seta. Coxa IV with a slender submarginal seta. 

Tarsus IT (fig. 15) without modified setae. 

Gnathosoma: Chelicerae shear-like, similar to affinis. Hypostomal teeth 

about 14, in one row. 

Types: Holotype female from poeket mouse, Perognathus 
parvus (Peale); 24 August 1949, 20 miles North of Reno, 
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Washoe County, Nevada; coll. Robert Traub and E. W. Jame- 
son, Jr. Deposited in the U. 8. National Museum. 

Paratypes: One female with the same data as the type. One 
female from P. parvus; 16 October 1949, 2 miles East of Chil- 
coot, Lassen County, California. Three females from Pero- 
gnathus hispidus Baird; July 1940, 13 miles Southwest of 
Meade, Mead County, Kansas; coll. John Eric Hill and Peter 
Emmet Crowe. 

This species is named for the late Dr. John Eric Hill of the 
American Museum of Natural History. 

Neoichoronyssus (Hirstionyssus) triacanthus, new species 

This species is similar to hilli, new species, in many respects. 
The illustrations should suffice to separate the two species. 

FEMALE 

Dorsum (fig. 20): Dorsal plate about twice as long as wide, the 

converging sides concave caudally; with about 26 pairs of heavy setae, 

and 11 pairs of small, circular pores as illustrated. Soft parts of dorsum 

with 19 or 20 pairs of setae. Setae of dorsal plate all of about equal 

size except the anteriormost pair which is smaller. 

Peritremal tube extending to coxa I. Peritreme connected to dorsal 

plate anteriorly and contiguous with the parapodal plate caudally. 

Venter (fig. 21): Sternal plate about five times as wide as long; 

markedly concave caudally. Sternal setae about equal in size; three pairs 

on sternal plate. Two pairs of sternal pores: first pair parallel to 

anterior border of sternal plate; second pair parallel to axis of latero- 

posterior production of sternal plate. Poststernal setae similar to third 

pair of sternal setae, and immediately caudad from them. Genito-ventral 

plate less expanded than in hilli, separated from the anal plate by a 

distance greater than the length of the anus. Anal plate pyriform, the 

sides concave; anus placed rather far forward. Adanal setae slightly 

smaller than postanal seta. Soft parts of venter with 19-21 pairs of 

setae. 

Legs: No spurs except on coxae, and no modified setae on tarsus II 

(Fig. 19). Coxa II (fig. 22) with three spurs and a marginal (anterior) 

and a submarginal (posterior) seta ventrally. Coxa III with a marginal 

seta (anterior) and a submarginal (posterior) seta on either side of 

which is a spur. Coxa IV with a submarginal seta; the ventral border 

fimbriated. 

Types: Holotype female and three paratypes (females) 
from Merriam’s kangaroo rat, Dipodomys merriami Mearns; 
9 October 1949; Pyramid Lake, Washoe County, Nevada. 
Holotype and one paratype deposited with the U. 8S. National 
Museum. Also one female from Dipodomys sp.; 19 October 
1937; Hampton, Oregon; coll. C. A. Hubbard. 

REMARKS 
Evolution in Neoichoronyssus appears to have occurred 

along non-adaptive paths. The characters which distinguish 
the different species do not suggest that the hosts have molded 
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the morphology of their respective species: the shape of the 
coxal spurs, length of peritremal tube, shape of the sternal 
and anal plates, and modified tarsal setae all lack, as nearly as 
can be surmised, any adaptive purpose or functional relation- 
ship to the host species. The chelicerae and claws conceivably 
might have become adapted in different ways in fitting the 
mite to life on a certain type of mammal; but these structures 
are rather uniform within the genus. I believe that isolation 
by itself could account for the observed morphological differ- 
ences between the species of Neoichoronyssus. 

Some species from related hosts show relationships in these 
non-adaptive characters, suggesting a coeval evolution of host 
and parasite. The species described in this paper are members 
of two such related parasites. N. geomydis, N. hilli, and N. 
triacanthus, parasites of rodents of the Superfamily Gro- 
MYOIDEA, each possess a latero-caudal projection on coxa II 
not found in any other described member of the genus. The 
significance of this structure is emphasized by its presence in 
a fourth species (undescribed), also from the GEOMYOIDEA. 
N. hilli and N. triacanthus, parasites on pocket mice and kan- 
earoo rats (Heteromyidae), lack the stout, ventral setae of 
tarsus II which are present in N. geomydis (and also in the 
unnamed species) from pocket gophers (Geomyidae). No 
species of Neoichoronyssus 1s yet known from the kangaroo 
mouse, Wicrodipodops (Heteromyidae). Even more closely re- 
lated are N. occidentalis and N. affinis, both parasites of tree 
squirrels of the genus Tamiasciurus. In these two species the 
most conspicuous difference is in the length of the peritreme, 
other features being very similar. 

I am indebted to Dr. E. W. Baker for descriptive notes and 
drawings of a cotype of N. occidentalis. Dr. R. W. Strandt- 
mann has been a constant help in my study of these mites. 
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PLATE 26 

Neoichoronyssus (Hirstionyssus) affinis, female. Fig. 1, chelicera; fig. 

2 tarsus II; fig. 3, venter; fig. 4, dorsum; fig. 5, gnathosoma. 



PROC. ENT. SOC. WASH., VOL. 52, NO. 4, AUGUST, 1950 169 

tie S > a =. = 

Q 

1p BN, 

ee iy ees 

my 

PLATE 27 

Neoichoronyssus (Hirstionyssus ) affinis, male. Fig. 6, dorsum; 18h) Ye 
chelicera; fig. 8, gnathosoma: fig. 9, venter. 
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PLATH 28 

Neoichoronyssus (Hirstionyssus) affinis, deutonymph. Fig. 10, dorsum ; 

fig. 11, gnathosoma; fig. 12, chelicera; fig. 13, venter. 



PLATE 29 

Neoichoronyssus (Hirstionyssus) hilli, female. Fig. 14, coxa ITT; fig. 
15, tarsus II; fig. 16, dorsum; fig. 17, venter. Neoichoronyssus (Hirs- 

tionyssus) geomydis, female. Fig. 18, coxa ITT. 
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PLATE 30 

Neoichoronyssus (Hirstionyssus) triacanthus, female. Fig. 19, tarsus 
Il; fig. 20, dorsum; fig. 21, venter; fig. 22, coxa III. 
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DESCRIPTION OF THE LARVA, PUPA AND FEMALE OF AEDES 

(FINLAYA) ARGYROTHORAX BONNE-WEPSTER AND BONNE! 

(DIPTERA, CULICIDAE) 

By N. L. CerqueErra, Servico Nacional de 

Febre Amarela, Brazil 

The original description of Aédes (Finlaya) argyrothoraxc 
Bonne-Wepster and Bonne (1920) was based on two male 
specimens collected in Surinam. Shannon (1931) reported 
male specimens bred from larvae collected in tree-holes in 
Brazil. The fact that there is a close similarity between this 
species and A. terrens, and that the female of A. argyrothorar 

was unknown, has led to confusion in the reports of distribu- 
tion of the two species. 

In Brazil A. terrens is believed to occur from Bahia south, 
while A. argyrothorax is found from Bahia north. In these 
northern states A. terrens has not been found. It seems prob- 
able that the females designated as A. terrens in Surinam by 
Bonne-Wepster and Bonne were really A. argyrothorax. 

While revising in 1945 the collection of mosquitoes of the 
Servico de Estudos e Pesquisas sobre a Febre Amarela (Yel- 
low Fever Service) it was observed that among those mos- 
quitoes labeled Aedes (Finlaya) terrens there were several 
females in which mesonotum closely resembled in form the 
mesonotum of the male Aédes argyrothorar. The color and 
position of mesonotal patterns, however, was similar to that 
of the female Aédes terrens. During a field investigation in 
northern Brazil many living females with similar character- 
istics were collected. From these, eges were obtained and lar- 
vae and adults reared. The present descriptions of A. argyro- 
thorax are made from this laboratory-bred material. 

Fieures of the female mesonotum, larva and male genitalia 

of A. terrens are included for comparison (figs. 1-6). 

Aedes (Finlaya) argyrothorax Bonne-Wepster and Bonne 

Aedes argyrothorax Bonne-Wepster and Bonne, 1920. Ins. Ins. Mens., 

(eigyy 

Aedes (Finlaya) argyrothorax Bonne and Bonne-Wepster, 1925. Mosq. 

of Surinam, pp. 422-424—Dyar, 1928. Mosq. Amer., p. 226. 

Female: Head. Proboscis black, uniform, as long as mid-tibiae. Palpi 

black, about one-sixth the length of the proboscis. Clypeus and torus 

dark brown; antennae dark. Occiput dark, clothed with dark bronzy 

1The studies and observations on which this paper is based were con- 
ducted with the support and under the auspices of the Servico Nacional 
de Febre Amarela of the Ministry of Education and Health, Brazil. 
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OVFerreira 

6a 

PLATE 31. AEDES TERRENS WALKER 

Fig. 1, female mesonotum; figs. 2-4, male genitalia; fig. 2, ventral 
view; fig. 3, claspette, lateral view; fig. 4, ninth tergite; figs. 5-6, fourth 
instar larva; fig. 5, head, dorsal view; fig. 6, air-tube, eighth and anal 
segments; fig. 6 A, scale of comb of eighth segment; fig. 6 B, apical 
spine of pecten of air-tube. 
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PLATE 32. AEDES ARGYROTHORAX BONNE-WEPSTER AND BONNE 

Fig. 7, female mesonotum; figs. 8-10, male genitalia; fig. 8, ventral 
view; fig. 9, claspette, lateral view; fig. 10, ninth tergite; figs. 11-13, 
fourth instar larva; fig. 11, head, dorsal view; fig. 12, mental plate; fig. 
13, air-tube, eighth and anal segments; fig. 13 A, seale of comb of 
eighth segment; fig. 13 B, apical spine of pecten of air-tube. 
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brown scales and with a median patch of creamy seales, rather brilliant 

and more or less silvery above and at margins of the eyes; erect forked 

dark seales and black setae on margins of the eyes. 

Thorax: Anterior pronotal lobes remote dorsally, integument dark, 

clothed with black scales except for upper margin of silvery white seales. 

Mesonotum (fig. 7) dark, slightly elongated, about one and a third times 

longer than wide, covered with black and silver filiform seales, black 

scales extending throughout mesonotum except for pair of-anterior lat- 

eral patches where silvery scales are compact and uniformly distributed, 

directed to the center, except for those below the lateral suture, which 

point backward to base of wing. Beginning near base of wing a row ot 

about 10 coarse black acrostical bristles extends to scutellum, none 

located dorsocentrally. Sceutellum with ovate small black scales and dark 

brown bristles about (3-6-3). Posterior pronotum entirely covered with 

ovate brown and silvery white scales. Pleura and coxae dark brown with 

small spots of silvery scales and brown setae. 

Abdomen subeylindrical tapering from base to apex, compressed at 

sides on posterior half, clothed with black, rather long and erect scales 

from fifth tergite and from fourth sternite; basal white bands on all 

sternites and last two tergites; eighth uromere without scales; many 

setae, chiefly on last segments. Cerci black. 

Legs black. Fore femora with internal, prebasal patch of silvery white 

scales; mid femora, with external longitudinal white band and apical 

spot of same color; the hind femora extensively silvered on both sides, 

with wide apical ring. First and second anterior tarsal segments, with 

white narrow basal ring; mid tarsi with broad white ring at base and 

apex of first and base of second segments; hind tarsi with narrow basal 

and pre-apical white rings on first segment, and basal ring on second 

segment. Fore and mid tarsal claws toothed; hind claws simple. 

Wings dark, densely scaled; base of costal and first longitudinal vein, 

with white scales. 

Male: Head. Palpi about two-thirds length of proboscis, the last two 

segments short, sparsely bristled. Antennae densely plumose. Occiput 

clothed with silvery white flat seales, and brown forked erect scales 

behind. 

Thorax. Anterior pronotal lobe more remote dorsally than in the fe- 

male. Mesonotum with anterior half clothed with filiform silvery white 

seales, but divided over lateral suture showing dark integument. The 

silver-white scales with same form and direction as in female. Ante- 

scutellar space with silvery scales. 

Coloration of abdomen and legs as in female. Fore and mid-tarsal 

claws, toothed, one long and another short, hind claws small and simple. 

Genitalia. (Fig. 8) Side-piece subeylindrical, slightly conical to the 

apex, about three and a half times as long as wide, with seales and 

many long grouped setae, chiefly at base of inner ventral side. Clasper 

moderate in size, cylindrical, slightly swollen at base, about one-third 

length of side-piece; a long terminal spine about one-half as long as 
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clasper. Claspette (fig. 9) with thick stem, moderately pilose, with two 

inner setae, one median and one near base; terminal filament larger than 

stem, with basal third narrow and distal end foliaceous, striated at the 

middle; differing from terrens which has simple long eylindrical spine 

(fig. 4); tenth sternite high, strongly sclerotized, on apical half, with 

two terminal teeth and four or five spicules on membraneous portion. 

Ninth tergite (fig. 10) rudimentary with three or four small setae on 

each lobe. Mesosome moderate, hollow, cylindrical at base. 

Pupae: Cephalothorax well sclerotized. Breathing tube elongated, 

heavily sclerotized, with apices abliquely truncated. Abdominal segments 

one to four sclerotized; dendritic hair black and well developed; element 

“*B’’ from second to seventh segments long and simple; element ‘‘C’’ 

from second to sixth segments long and divided in two; element ‘‘A’’ 

of seventh segment short and with three hairs; that of the eighth with 

eight to ten branches, about one half of length of paddles. Paddles 

round with apical setae long and simple. 

Larva: Skin glabrous. Head (fig. 11) about one-third wider than 

long, swollen at side. Antennae moderate, cylindrical, smooth, with single 

hair on distal third. In terrens the hair is longer and situated on basal 

half (fig. 1). Postelypeal hairs very small, branched; frontal internal 

hairs simple and long; frontal external hairs small, with three elements; 

supraorbital hairs simple. Mental plate (fig. 12) triangular, with large 

central tooth and ten lateral teeth on each side. 

Eighth segment (fig. 13) with lateral comb formed by many slightly 

elongated fringed scales in a triangular patch. Individual teeth long, 

slender with eight to ten spines at tip (fig. 13A). Air-tube about two 

and a half times length of basal width; pecten reaching as far as middle, 

with 19 to 20 spines, followed by tuft consisting of about five branches, 

each spine with one strong tooth and two or three small indistinct basal 

ones (fig. 18B). Anal segment longer than broad; dorsal plate longer 

than wide; lateral hair in two or three branches; dorsal tufts with seven 

branches and single separated longer hair; ventral brush with about 

eight pairs of long tufts, and anterior shorter tuft. Anal gills with 

ventral pair shorter than dorsal. 

The foregoing description is based on five females and six 
males with their corresponding pupal and larval skins, reared 
from eggs obtained from females, and from more than 16 
males and 50 females, all captured in Macapa, Amapa Terri- 
torv, May 1948. 

Types: One female with corresponding pupal and larval 
skins has been designated the allotype and will be deposited in 
the United States National Museum. Paratype females will be 
deposited in the Oswaldo Cruz Institute and the National Yel- 
low Fever Service in Rio de Janeiro. 

Specimens have also been collected from Curralinho, Came- 
ta, Igarapé-Miri and Nova Timboteua, Para; Serra de Pacoti, 
Ceara; Recife (Dois Irmaos), Pernambuco. 
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The material used for this description consists of females 
captured on trees and on the ground, in low forest land called 
‘‘matas de igap6’’ in Amapa Territory. On various occasions 
males were captured in flight overhead. The females show the 
same voracity as Haemagogus females, attacking chiefly the 
fingers of the hands. They attack especially on warm cloudy 
days with fine and sparse rain without wind. The bite is not 
very painful. 

The breeding-places of the larvae were never found, al- 
though numerous hours were spent in search of them. They 
are perhaps holes in tall trees. 
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THE GENERIC STATUS OF ALTICA PICTA SAY, WITH 

DESCRIPTIONS OF FOUR CLOSELY RELATED SPECIES 

(COLEOPTERA, CHRYSOMELIDAE) 

By Doris H. BLAKE, Washington, D. C. 

The genus Palaeothona, one of the chrysomelid genera de- 
seribed by Jacoby from Mexico and Central America, has not 
previously been recognized in the United States. In this pa- 
per Altica picta Say is transferred to this genus and four 
other species are described from the United States, Mexico, 
and Haiti. 

Palaeothona picta (Say), new combination 

(Fig. 4) 

Altica picta Say, 1824. Jour. Acad. Nat. Sci. Phila. 4:87. 

Aphthona picta Crotch, 1873. Proce. Acad. Nat. Sei. Phila. 25:67. 

Phyllotreta picta Horn, 1889. Trans. Amer. Ent. Soe. 16:302. 

Trachymetropa cretica Weise, 1899. Deutsch. Ent. Zeit. 43:140. 

Trachymetropa picta Heikertinger, 1922. Wien. Ent. Zeit. 39:61. 

Say originally described this ‘‘beautiful little species’’ as 
Altica picta with the broad statement that it inhabits the 
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United States. Crotch placed it in the genus ‘‘ Aphthonia,’’ 
giving its locality as ‘‘Southern States.’’ Horn placed it ‘‘ with 
regret’? in the genus Phyllotreta since he saw ‘‘no other 
course to pursue.’’ Weise described it from the duplicate ma- 
terial of an old English collection of Stephen Barton as a new 
genus and species, Trachymetropa cretica, from Crete, and 
Heikertinger recognized Weise’s species as the North Ameri- 
can picta Say. The former wrote that the genus would still 
stand, but that he suspected the species might belong to one of 
the already described neotropical genera. He was unable to 
decide which one, but his guess was that it was near Diso- 
nycha. Possibly if he had had access to Jacoby’s collection he 
would have seen its strong resemblance to some species of 
Jacoby’s genus Palaeothona from Mexico and Central Amer- 
ica. Since Jacoby’s description of the generic characters of 
Palaeothona applies to this species as well as to the others de- 
scribed in this paper, it may be quoted as follows: 

““Body oblong; eyes entire; palpi filiform; antennae elongate, slender, 

the third joint distinctly longer than the second; thorax transverse, sides 

rounded, the posterior margin often with a small depression at the mid- 

dle, seutellum large, triangular; elytra widened behind, depressed below 

the base, finely punctured, the punctures often arranged in close rows; 

legs rather long and slender; posterior tibiae simple, armed at the apex 

with a small spine: first joint of the posterior tarsi longer than the two 

following joints united; claws appendiculate; anterior coxal cavities 

open. : 

“<The genus here proposed although not possessing any very striking 

peculiarities as regards structure, seems still sufficiently distinet to justify 

its separation from Aphthona and Phyllotreta. The species included in 

Palaeothona have a rather depressed, elongate, and posteriorly widened 

appearance; the antennae are much longer and more elongate than in 

the above named allied genera, their third joint especially being in 

most instances nearly three times the length of the second; the thorax is 

more transverse, the posterior margin is sinuate and has a kind of fovea 

at its middle more or less distinet; the elytra also have the base some- 

what raised, the elevation being bounded behind by a depression, and the 

scutellum is large and broad. These differences may possibly prove to be 

of insufficient importance ‘to justify a separation of Palaeothona from 

Aphthona if intermediate forms should be discovered .. .’’! 

The first species described by Jacoby is P. rugifrons which 
I hereby designate as the type of the genus. Possibly at some 
future time the genus may be divided. Certain species, mostly 
the larger ones, have regular rows of elytral punctures and 
the heads are nearly smooth. The antennal joints, too, are 
often much longer. The species resembling P. rugifrons have 
a certain point in common,—the sculpture of the head. This 

1Jacoby, Biol. Centr. Amer. Col., vol. 6, pt. 1, 1885, p. 377. 
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consists of a depression on either side of the face in which is 
a row, often double, of punctures from the large fovea near 
the eye down to the deeply grooved frontal tubercles. The 
space between on the front and occiput is more or less smooth, 
slightly elevated and in the shape of a horseshoe. P. picta be- 
sides possessing this head sculpture is similar to many of the 
other species in color. Most of them have dark metallic elytra 
and pale antennae and legs with the breast and abdomen dark. 
P. picta resembles closely P. flavicollis Jac., the chief differ- 
ence being that flavicollis has metallic green elytra. 

Palaeothona arizonensis, new species 

; Bhig-2e2)) 

About 2.5 mm. in length, elongate oblong oval, shining, black with a 

faint greenish hue, lower part of face deep brown, antennae and legs 

yellowish; thorax very finely and indistinctly punctate, elytra more dis- 

tinetly and densely punctate. 

Head shining dark above, becoming deep brown in lower front, the 

frontal tubercles well marked, a fovea on either side near eye with 

somewhat obsolete punctures in a depression extending from fovea to 

frontal tubercles, between the depression on either side the front and 

occiput rather wrinkled but not punctate. Antennae pale, more than half 

the length of the body, first jomt very long, second shorter than third, 

third shorter than fourth, remainder subequal. Prothorax not quite twice 

as wide as long with obtuse anterior angles and curved sides, lower mar- 

gin a little sinuate, dise rather flat having a slight depression over the 

scutellum, polished, very finely and indistinctly and not densely punctate. 

Scutellum dark, triangular. Elytra wider than prothorax, more than 

three times as long and widened a little posteriorly, rather depressed with 

a faint transverse depression below basal callosities and a short intra- 

humeral sulcus; surface shining, punctation dense and distinct in basal 

half, becoming finer and less distinct towards apex. Body beneath shin- 

ing deep brown to piceous, very lightly pubescent. Anterior coxal cavi- 

ties open, posterior femora thickened, hind tibiae not channelled, with a 

tiny spur at apex; first jomt of hind tarsi longer than the next two 

together, claws appendiculate. Length 2.5-2.7 mm.; width 1% mm. 

Type male and 2 paratypes U.S.N.M. Cat. No. 59372. 
Type locality. Chiricahua Mts., Arizona, collected June 

19 and 24 by Hubbard and Schwarz. 
Remarks. Although a nearly black species, P. arizonensis 

follows the usual color scheme of the rest in having pale legs 
and antennae. It is the second species to be described from the 
United States. 

Palaeothona rubroviridis, new species 

(Fig. 5) 

About 2.5 mm. in length, elongate oblong oval, shining, pale reddish 

yellow with green elytra and dark abdomen; head with the usual double 
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row of punctures in a depression from the eye to frontal tubercles; 

thorax not very distinctly punctate; elytra finely punctate. 

Head pale, frontal tubercles well marked and the usual punctures 

from eye to frontal tubercles, intervening space with a small median 

depression on vertex. Antennae pale, longer than half the body, third 

joint longer than second, fourth longer than third, remainder subequal. 

Prothorax pale, nearly twice as wide as long, with oblique anterior an- 

gles, curved sides and somewhat sinuate basal margin; dise not very 

convex, a depression over scutellum; surface very faintly punctate. Seu- 

tellum dark, triangular. Elytra shining green, almost four times as long 

as thorax, with a faint transverse depression below basal callosities and 

a short intrahumeral suleus; surface distinetly but. not very densely 

punctate, the punctures becoming finer towards apex. Body beneath with 

breast and abdomen deep reddish brown, shining, lightly pubescent. 

Anterior coxal cavities open, hind femora thickened, hind tibiae not chan- 

nelled, with a spur at the apex, first hind tarsal joint as long as the 

following two together. Claws appendiculate. Length 2.4 mm.; width 

1.38 mm. 

Type male Museum of Comparative Zoology Type No. 28366. 

Type locality. Ventanas, Durango, Mexico, collected by 
Hoge, from the Jacoby collection in Bowditch collection. 

Remarks. This single male specimen was placed at the end of 
Jacoby’s species of Palaeothona with a pencilled label ‘‘nov. 
sp.’’; the writing may be Jacoby’s since it does not resemble 
Bowditch’s. The aedeagus is very similar to that of P. picta 
(Say) but the beetle is larger and with green elytra and is 
less distinctly punctate. 

Palaeothona melanocyanea, new species 

(Fig. 3) 

About 3 mm. in length, elongate oblong oval, shining black, the elytra 

with a bluish hue, lower front of face, legs and antennae pale, hind 

femora dark; thorax and elytra distinctly punctate. 

Head dark over occiput with lower front below antennal sockets pale, 

frontal tubercles well marked, a depression from the foyea near eye on 

either side down to frontal tubercles in which are distinct punctures ; 

the occiput and vertex smooth and of the usual horseshoe shape. An- 

tennae pale, longer than half the body, third joint longer than second, 

fourth longer than third, the remainder subequal. Prothorax not quite 

twice as wide as long, with oblique anterior angles and curved sides, basal 

margin slightly sinuate, disc not very convex, distinctly depressed over 

scutellum and also faintly on each side near the base; surface very shiny, 

distinctly but not densely punctate. Scutellum dark, triangular. Elytra 

more than three times as long as thorax with a slight transverse depres- 

sion below basal eallosities, very shiny, with a faint bluish hue; dis- 

tinetly and rather densely punctate, the punctation becoming faint to- 

wards apex. Body beneath shining piceous, faintly pubescent, hind thighs 
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4. Pataeothona picta Say) 5. Palaeothona rubroviridis 

PLATE 33. PALAEOTHONA SPECIES 
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dark, hind tibiae not channelled, with a short spur at apex; first joint 

of hind tarsi as long as the next two. Length 2.9-3.3 mm.; width 1.6- 

1.8 mm. 

Type male and one paratype Museum of Comparative Zo- 

ology Type No. 28367. 

Type locality. Zacualtipan, Hidalgo, Mexico, Hoge collector, 
from the Jacoby collection in Bowditch collection. 

Remarks. The aedeagus of this species is very similar to 
those of P. picta (Say) and P. rubroviridis. Although much 
darker than either in the coloring of the head and prothorax 
it bears a close resemblance in other points. This also bore the 
pencilled label (? Jacoby’s) ‘‘nov. sp.’’ 

Palaeothona hoffmani, new species 

(Fig. 1) 

About 2.5 mm. in length, elongate oblong oval, shining, head, thorax, 

antennae and legs pale, elytra bright blue green, abdomen and breast 

piceous, thorax and elytra very finely punctate. 

Head entirely pale, frontal tubercles well marked, a group of pune- 

tures about fovea near eye and in some specimens a series of punctures 

down to frontal tubercles, these varying in different specimens but in 

none quite so depressed as in the previous species. Antennae pale, longer 

than half the body, third joint longer than second, fourth longer than 

third, remainder subequal. Prothorax not twice as wide as long, with 

curved sides and oblique anterior angles; dise not very convex and with- 

out a depression over the scutellum but a faint depression on either side 

as in P. melanocyanea; surface very finely and densely punctate. Scu- 

tellum dark, triangular. Elytra more than three times as long as thorax, 

lustrous blue green, with a transverse depression below basal ecallosities 

and a short intrahumeral suleus; surface densely and finely punctate, 

the punctures becoming indistinct towards apex. Body beneath with the 

breast and -abdomen shining piceous, lightly pubescent; legs pale, hind 

femora thickened, hind tibiae not channelled, with a spur at apex, first 

tarsal joint of hind legs as long as the two following joints. Length 

2.1-2.8 mm.; width 1-1.3 mm. 

Type male and 20 paratypes U.S.N.M. Cat. No. 59373. 

Type locality. La Vanneau, Haiti, collected in June 1925 by 
W. A. Hoffman on Bunchosia glandulosa. 

Remarks. In the lack of a small median basal depression on 
the prothorax and in the lesser development of the depression 
on the sides of the face, this species stands apart from the 
others here described. Otherwise it agrees with them in its 
generic characters. 
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A NEW LASIUS (ACANTHOMYOPS) WITH A KEY TO NORTH 

AMERICAN FEMALES 

(HYMENOPTERA, FORMICIDAE) 

By WiLuiAM F. Buren, U. 8S. Public Health Service, Miami Beach, 
Florida 

The subgenus Acanthomyops! of Lasius comprises an exclu- 
sively North American group of species with three-segmented 
maxillary palpi and entirely hypogaeic habits. Possibly all 
are temporary social parasites of Lasius s. str. as in several 
members of the subgenus Chthonolasius. Where these ants are 
numerous they may be deemed of some economic importance 
due to their habit of pasturing plant lice on the roots of plants. 

The workers of all species have a very similar pale yellow 
color and differ specifically only in minor details of structure, 
size, pilosity, and pubescence. Some of the species tend to 
have a reddish head but this is variable and is often lost in 
preserved specimens. Thus, it is very difficult to construct a 
usable key to the workers. The males also are very similar and 
their genitalia, as far as is known, are of no value in species 
determination. The females, however, are often very strikingly 
modified and specialized, and may be placed readily in a key. 
The specializations may be along several different lines—leges 
greatly flattened, head elongated and otherwise distorted, 
scapes and funiculi incrassated and/or shortened, hairs 
bunched into beard-like tufts or becoming barbellate or even 
distinctly plumose, body surface becoming more or less glab- 
rous, etc. Of the species, only the female of pubescens Buren 
still retains a rather primitive, unspecialized appearance, re- 
minding one, except for the three-jointed jointed maxillary 
palpi, of a miniature female of L. (Chthonolasius) wmbratus 
aphidicolus (Walsh). 

The species with known females (only parvulus M. R. 
Smith does not have a known female) with svnonomy in brief, 
may be listed as follows: 

L. (A.) interjectus Mayr 

L. interjectus Mayr, 1866. Verh. Zool.-bot. Ges. Wien. 16:888, 

pl. 20, fig. 3 (@).—Mayr, Ibidem, 36:430 (392 ¢). 
L. (A.) interjectus Wheeler, 1917. Proce. Amer. Acad. Art. Sci. 

5270381. 

Formica flava Leidy, 1877, nec Fabricius. Proc. Acad. Nat. Sci- 

Phila., p. 145. 

L. (A.) arizonicus Wheeler 

L. (A.) interjectus arizonica Wheeler, 1917. Proc. Amer. Acad. 

Art. Sei. 52:532 (%). 

1A revised status for Acanthomyops, being made by Dr. Wm. S. 
Creighton, is not available at this writing. 
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californicus Wheeler 

L. (A.) interjectus coloradensis Wheeler, 1917. Ibidem, 52:532 

GSi2)s 

coloradensis Wheeler 

L. (A.) interjectus coloradensis Wheeler, 1917. Ibidem, 52:432 

(826). 

mexicanus Wheeler 

L. (A.) interjectus mexicana Wheeler, 1914. Jour. New York 

Ent. Soc. 22:55 (389 6). 

pubescens Buren 

L. (A.) pubescens Buren, 1942. Iowa State Col. Jour. Sci. 16: 

405 (824). 

subglaber Emery 

L. claviger var. subglaber Emery, 1893. Zool. Jahrb. Syst. 47: 

642 (82d). 

subglaber clavigeroides Buren 

L. (A.) clavigeroides Buren, 1942 Iowa State Col. Jour. Sei. 

16:406 ($964). 
L. (A.) claviger subglaber Wheeler, 1917, nec Emery. Proce. 

Amer. Acad. Art. Sci. 52:533. 

claviger (Roger) 

Formica clavigera Roger, 1862. Berlin Ent. Zeitsch. 6:241, pl. 

I aie 18} (Oe 

Acanthomyops claviger Mayr, 1862. Verh. Zool.-bot. Ges. Wien 

125700) CO): 
L. claviger Mayr, 1870. Ibidem, 20:950 (8 2 6). 

L. (A.) claviger Wheeler and MeClendon, 1908. Biol. Bull. 4: 

149-155, fig. 1-34. 

plumopilosus Buren 

L. (A.) clavigeroides Buren, 1942. Iowa State Col. Jour. Sei. 

ISEPRIE. (Cie eS) 

occidentalis Wheeler 

L. (A.) occidentalis Wheeler, 1909. Jour. New York Ent. Soe. 

HT 83eO. 2. ). 
latipes (Walsh) 

Formica latipes Walsh, 1862. Proce. Ent. Soc. Phila. 1:311 

(826). 
L. latipes Mayr, 1866. Vehr. Zool.-bot. Ges. Wien 16:889, pl. 

20, fig. 4. 

L. (A.) latipes Wheeler and McClendon, 1903. Biol. Bull. 4:149- 

155, fig. 1-3BC (9a@B). 

pogonogynus Buren, new species 

murphyi Forel 

L. murphyi Forel, 1901. Ann. Soe. Ent. Belg. 47:367 (3 24). 

L. (A.) murphyi Wheeler, 1917. Proc. Amer. Acad. Art. Sei. 

52:530. 



186 PROC. ENT. SOC. WASH., VOL. 52, NO. 4, AUGUST, 1950 

L. (A.) arizonicus, californicus, coloradensis, and mexi- 
canus, originally described as subspecies of interjectus, are 
perfectly distinct and must be raised to species. Subglaber 
Emery also, originally described as a variety of claviger, is a 
distinct species. Wheeler raised suwbglaber to a subspecies, but 
he based his opinion on specimens from Northern Illinois 
which were not typical suwbglaber but are synonymous with a 
form the author later described as clavigeroides. The latter 
must now be placed as a subspecies under subglaber. 

I have no doubt that a number of subspecies and perhaps a 
few distinct species are yet to be discovered and described, 
especially in the mountainous regions and northern states and 
in Canada. 

Lasius (Acanthomyops) pogonogynus, new species 

Female: Length about 8 mm. Head rectangular (except for convex 

clypeal border), with nearly straight posterior border and sides; usually 

not or scarcely wider in front than behind. Seapes strongly inerassate, 

not reaching the posterior corners of the head. Funieuli clavate, the 

penultimate joints distinctly broader than long. In profile the head is 

strongly convex and humped above in the region of the elypeus and frons. 

Thorax rather large and elongate, similar in shape to that of latipes and 

murphyi. Abdomen elongate, about the same width as thorax. Petiole 

very blunt above and with roughened integument. Legs strongly flat- 

tened and the femora with well developed and laminate genual lobes api- 

cally, intermediate, however, in these respects between latipes and 

murphyi, the fore femora about three times as long as broad (only two 

times in latipes and about five times in murphyi.) Tarsi small and slen- 

der. 

Erect hairs specialized, arranged as follows: dense and beard-like on 

clypeus, frons, anterior portions of genae, venter of head, median por- 

tion of pronotum, mesopleura, metapleura, epinotum, prosternum, meso- 

sternum, midde and hind coxae, and petiole. A little less dense on occi- 

put, fore coxae, ventral edges of femora, borders of mesonotum, and 

base of gaster. Erect hairs nearly lacking on rest of gaster, arranged in 

sparse, incomplete rows at apical edges of the segments. The hair tufts 

thus have essentially the same arrangement as in murphyi but are less 

dense and matted, are suberect or erect rather than appressed, and do 

not completely obscure the surface. Individually the hairs lack the milky 

opaqueness of the hairs in murphyi also. Pubescence rather sparse on 

head and thorax, moderately dense and fine on gaster and legs. 

Yellowish brown; petiole, epinotum, and mandibles darker. Wings 

with variable venation as is usual in this subgenus. 

Worker: Length about 3.6-4.0 mm. Head a little longer than broad, 

with a rather rectangular appearance, the lateral borders nearly straight, 

only slightly convex, and the posterior border straight or imperceptibly 
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concave. Head strongly convex above when seen in profile. Eyes small. 

Clypeus with a definite median carina. Scapes a little surpassing the 

posterior corners of head. Funiculi weakly clavate, the penultimate joints 

slightly longer than broad. Thorax and gaster of the usual shape in 

this subgenus. Mesoepinotal constriction only moderately deep. Petiole 

small, blunt above in profile and evenly rounded above when seen from 

behind. Legs slightly flattened. 

Hairs rather short, erect, evenly set, and numerous on all body sur- 

faces except for wide areas surrounding the eyes. They are perhaps a 

little more numerous on the sclerites which support the beard tufts in the 

female but the effect is scarcely noticeable. Erect hairs absent on scapes 

and confined to the coxae and ventral surfaces of the femora on the legs. 

Pubescence moderate on head and gaster, not concealing the shining 

surface, even sparser on the thorax. 

Thorax and gaster light yellow, head a little darker and perhaps red- 

dish in life. 

Type specimens: Holotype female, two paratype females, 
and five paratype workers from ‘‘colony N., nest under stone,’’ 
Red Feather Lakes, Colorado, June 14, 1933, V. S. L. Pate 
and A. B. Klots, collectors. Dr. Pate has informed me that 
the ants were collected during an unseasonable snowstorm 
which limited activities to searches for ants under rocks and 
that the altitude was about 10,000 ft. Three paratype females 
also, from Sioux City, Iowa, July 24, 1926, C. N. Ainslie, col- 
lector, each specimen bearing No. 2611. The altitude at Sioux 
City can be little above 1000 ft. 

The specimens from Red Feather Lakes and one specimen 
from Sioux Citly were loaned to me for study from the Na- 
tional Museum through the kindness of Dr. M. R. Smith. They 
have been returned to the Museum with the exception of a 
paratype female and paratype worker from Red Feather 
Lakes which remain in my collection along with two paratype 
females from Sioux City. 

This new species in many of its characters is intermediate 
between latipes (Walsh) and murphy: Forel, yet in the fe- 
male, at least, it is perfectly distinct from either. The mur- 
phyi female has very dense beard-tufts composed of short, 
twisted, opaque, appressed hairs; its attenae are rather slen- 
der, the legs little flattened, the head wider in front than 
behind, ete. The latipes female has numerous, evenly scat- 
tered, erect hairs; the antennae are very short, and both 
scapes and funiculi very strongly clavate, the legs extremely 
flattened, ete. 

The workers are much more difficult to separate. Of the 
three species, pogonogynus appears to have the most numer- 
ous hairs. Murphyi has very short erect hairs and these are 
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numerous on the sclerites occupied by the beard tufts in the 
female but more or less lacking on other regions, except that 
the gaster has them present on the entire dorsal surface. The 
workers of latipes have the erect hairs rather long and flexu- 
ous. The petiole of latipes usually has a notch in the superior 
border which does not occur in the other two species. The head 
of latipes appears to be widest at or slightly behind the eyes, 
whereas murphy has the widest portion somewhat in front. 
Pogonogynus is intermediate in having a rather straight-sided 
head. The new species is also intermediate in body size and in 
antennal length and shape. 

Kry To FEMALES or Lasius (ACANTHOMYOPS) 

il Erect hairs strongly plumose distally; a very small and 

slender species (4.5 mm.) ; Towa plumopilosus Buren 

Erect hairs simple or feebly barbellate at most; species 

larger in size or if approaching the above in size usu- 

ally withers *eithple 2 Sets A aut iy Gale ve Wd eee 2 

2 (1). Hairs dense and beard-like (that is, in tufts of matted, 

twisted, appressed or suberect hairs) on elypeus, genae, 

frons, venter of head, pronotum, coxae, pleura, epino- 

tum, and petiole, absent or sparser on other regions —— 3 

Not as above, hairs sparse, or if numerous, rather evenly 

Gin ererl oye Yol, eanAVG) TaN aA ANNES senile 4 

3 (2). Beard tufts very dense, matted and appressed, concealing 

the surface beneath; antennal funiculi slender, the penul- 

timate joints longer than broad; gaster almost or en- 

tirely devoid of erect hairs except for a small tuft at 

base; eastern North American to the Rocky Moun- 

UaPe TV AY fy AR Spee i a eh ch eV se AA Ae murphyi Forel 

Beard tufts not as dense and matted or appressed, not con- 

cealing the surface beneath; funiculi moderately in- 

crassated, the penultimate joints broader than long; 

legs strongly flattened, the fore femora only three times 

as long as broad, and all femora with convex, laminate, 

genual plates apically; gaster with sparse rows of erect 

hairs; Colorado and Towa___- pogonogynus, new species 

4 (2). Legs extremely flattened, fore femora only about twice as 

long as broad; femora with large, very convex, lami- 

nate, genual plates; scapes and funiculi very short and 

very strongly incrassate, the eighth and ninth funicular 

joints the broadest and about twice as broad as long; 

North America east of the Rocky Mountains and seat- 

tered sLocalities west eee nese ee latipes (Walsh) 

Legs less flattened, fore femora four or more times as long 

as broad; funiculi usually not as inerassate, the ante- 

penultimates usually not broader than penultimates and 

less thanviwicelasvbroad, asilong 2 ee ee 5 



(De 

6 (5). 

6), 

ch tole 

OG): 

LORACO ye 

PROC. ENT. SOC. WASH., VOL. 52, NO. 4, AUGUST, 1950 

Head with nearly straight sides and excised posterior bor- 

der, a little wider in front than behind; scapes short, 

reaching only half-way between eye and hind corner of 

head, but funiculi only slightly clavate, the penultimate 

joints about as broad as long; New Mexico and Colo- 

TACO eps eee eee ee mide ey ONIN Les ae occidentalis Wheeler 

Without all these characters, the head different in shape 

and the funiculi strongly clavate if the scapes are as 

SIO gps ee eee eee Seer UY mere ear tes) 

Scapes not reaching the hind corners of head (rarely just 

barely reaching them); penultimate joints of funieuli 

usually over 1.3 times as broad as long in broadest as- 

pect; both seapes and funiculi strongly incrassate and 

SNOT Renee rare = en cmt Bue eo DAIL STURN NG Lt Nae A ce nano Sala 

Without these characters, the penultimate joints of funiculi 

often longer than broad, and the scapes often surpass- 

ing the hind corners. Even if the scapes do not per- 

ceptibly pass the hind corners, the funiculi are still only 

moderately clavate, the penultimate joints only about as 

broddeas i longline broagest .aSpeC hess = eee ee 

Erect hairs long, somewhat flexuous, minutely barbellate, 

rather numerous; total length averaging over 7 mm; 

petiole with a distinet notch above; North America east 

ue Ikqayelkeny: Monahan) Se Ee claviger (Roger) 

Erect hairs short, simple, sparse; smaller species; petiole 

not or only faintly notched __..... ise Be a Mal Sees pu oe ts 

Reddish brown; pubescence sparse; District of Columbia 

and probably central eastern states _. subglaber Emery 

Deep castaneous; pubescence dense, somewhat obscuring 

the surface beneath; Minnesota, Wisconsin, Illinois 

subglaber clavigeroides Buren 

A highly glabrous species nearly lacking in both hairs and 

pubescence; pale or light yellow in color; Arizona 

arizonicus Wheeler 

With either pilosity or pubescence or both more numerous; 

usnallyesomewhat, darkersins Colors= 

Pubescence very dense and fine especially on the gaster, 

nearly concealing the surface in some lights; erect hairs 

sparse and short; dark castaneous in color; scapes long, 

surpassing hind corners by about one-seventh of their 

length; a very small species up to 5.2 mm. long; Min- 

TGS 0 hee oe eee Sek et A he a eee pubescens Buren 

Pubescence sparse or if moderately dense then the color 

and scapes different; size usually close to 6 mm. or 

PNREALCT Herts oe 2b eer ee AERA Wey SOCkT BPs atow a LESTE Raley 3 
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11 (10). Pubescence long and moderately dense on disc of mesono- 

tum and apical borders of gastric tergites; erect hairs 

very sparse and short; color light yellowish brown; 

scapes meeting or slightly surpassing hind corners; 6 

mm. or less in length; state of Hidalgo, Mexico 

mexicanus Wheeler 

Pubescence sparse or nearly absent on dise of mesonotum 

and rather sparse on all portions of gaster; erect hairs 

TAUTIVE TOUS) ee ev LE sek i aes etd SL AE) Doe ERIM ir ee 12 

12 (11). Antennae long and slender, scapes distinctly surpassing 

posterior corners and penultimate joints longer than 

broad; color yellowish or reddish brown; a small but 

distinct tooth usually present on superior border of 

mandible; petiole when seen from behind narrowed 

above and with a small but distinct notch on superior 

border; North America east of Rocky Mountains and 

scattered localities west ____.._-..._... interjectus Mayr 

Antennae shorter, scapes scarcely surpassing hind corners, 

penultimate joints as broad or a little broader than 

long; colors much darker; petiole more parallel-sided 

Seenrom, ‘eh Glee aes Sele Se ae as Sera ee 118} 

13 (12). A small species, usually less than 6 mm. in length; petiole 

rather blunt in profile, when seen from behind broadest 

near the top, a small, narrow notch present on superior 

border; erect hairs very numerous; Colorado and New 

Mies ¢ 0) 28 eS Be ek ar se coloradensis Wheeler 

Larger in sige, about 7:5 mm.; petiole sharper in profile, 

seen from behind broadest across the stigmata, a broad, 

deep notch on superior border; California 

californicus Wheeler 

THE FOSSIL TERMITES OF THE UNITED STATES AND THEIR 

LIVING RELATIVES 

(ISOPTERA ) 

By THoMAS E. SNyprErR, Bureau of Entomology and Plant Quarantine, 

U. S. Department of Agriculture 

Of the 1,939 described termites of the world 106 species are 
fossils. These fossil termites are classified in 6 families (1 
known from fossils only) and 29 genera (11 consisting of fos- 
sils only) ; 32 species are of uncertain or doubtful position. 
Other fossils described as termites have been proved to be 
different insects. Prehistoric termites have been found em- 
bedded in amber and gum copal, and their imprints in rock. 
Winged adults (and wings only), soldiers, and workers are 
the forms represented. Some fossil termites have been dis- 
covered in localities where there are no living species, or where 
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the existing forms are of a far different type. The changes in 
the topography and climate since ancient times in the areas 
where certain of these fossil termites have been dug up prob- 
ably account for their disappearance. 

Most of the modern genera of termites had developed as 
early as the Eocene epoch in the Tertiary period, from which 
the earliest fossil termites are known, possibly as many as 30 
million years ago in the Cenozoic era. There has been little 
change in termite genera since then. 

All evidences of fossil termites so far discovered in the 
United States have been found in Tertiary rock. They inelude 
winged adults (and wings only), and a single sterile form—a 
worker. Fossilized pellets of excreta of termites have been 
found in Pleistocene formations in both southern Florida and 
southern California. 

The fossil termites of the United States consist of 9 species 
classified in 4 families and 7 genera (4 known from fossils 
only). In contrast, the living termites of this country are 

arranged in 4 families and 14 genera, and consist of 41 species, 
13 of which are included in the family Termitidae Westwood, 
highly specialized termites not represented as fossils. The 
fossil species are as follows: 

Family Mastotermitidae Silvestri: 

Mastotermes wheeleri Collins. Fore wing. Lower Eocene, western Ten- 

nessee. Holotype in U. 8. National Museum. 

Family Kalotermitidae Enderlein: 

Prokalotermes hageni (Scudder). Winged adults. Lower Miocene, 

Florissant, Colo. 

Family Hodotermitidae Snyder: 

Parotermes insignis Scudder. Winged adults. Lower Miocene, Floris- 

sant, Colo. Metatypes in U. S. National Museum. 

Zootermopsis? coloradensis (Scudder). Winged adult, wings. Lower 

Miocene, Florissant, Colo. Metatype in U. S. National Museum. 

Ulmeriella latahensis Snyder. Hind wing. Upper Miocene (Latah), 

Spokane, Wash. Holotype in U. S. National Museum. 

Family Rhinotermitidae Light: 

Parastylotermes washingtonensis (Snyder). Fore? wing and 3 wing 

fragments. Upper Miocene (Latah), Spokane, Wash. Holotype in 

Museum Comparative Zoology, Cambridge, Mass. 

Reticulitermes creedei Snyder. Hind? wing. Upper Miocene, Creede, 

Colo. Holotype in Museum Comparative Zoology, Cambridge, Mass. 

Reticulitermes fossarum (Seudder). Winged adults (1 worker pos- 

sibly of this species). Lower Miomene, Florissant, Colo. 

Reticulitermes meadii (Seudder). Winged adults. Lower Miocene, 

Florissant, Colo. 

Although the most primitive fossil termite that has been 
found in the United States, the large Mastotermes wheeleri, 
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is in the family Mastotermitidae, it probably should be classi- 
fied in a new genus. It is unlikely that this species and Euro- 
pean Tertiary termites assigned to Mastotermes are properly 
placed in this genus, which is represented by only one living 
species, darwiniensis Froggatt of northern Australia. The 

fore and hind wings of a fossil belonging to the family Masto- 
termitidae recently found in rock of Pliocene formation of Rio 
de Janeiro, Brazil, show it to be more primitive than living 
species. This undescribed Brazilian species is more closely 
related to the geologically much older roaches, and therefore 
should be placed in a new genus. 

The large darwiniensis has a wing structure and an egg 
mass similar to those of roaches. This very destructive species 
lives in living or dead trees, logs, poles, and posts, as well as 
in the woodwork of buildings. A colony may contain more than 
a million individuals. The nest is constructed of vegetable 
matter arranged in tiers of large horizontal cells fitted into 
the area where the wood has been eaten out. 

The genus Prokalotermes Emerson is represented by only 
one large fossil termite found in the Miocene strata of Colo- 
radi. Classified in the primitive family Kalotermitidae, it is 
closely related to the genus Kalotermes Hagen, living species 
of which are the destructive dry-wood termites. They are 
widely distributed in the warmer regions of the world; one 
species occurs in the Mediterranean region. In southern Cali- 
fornia and Florida these termites seriously damage utility 
poles, wooden buildings, and furniture. 

The fossilized pellets of excreta found in the Pleistocene 
formations in both southern Florida and southern California 
were from termites belonging to the family Kalotermitidae. 
In Florida the mass of pellets was in stream deposits of gravel 
and muck 12 feet below the surface. In several localities in 
California they were found in asphalt pits. Pellets have been 
recorded as occurring also in opalized wood from the earlier 
Pliocene formation in Santa Barbara County, California. 

In the family Hodotermitidae the genera Parotermes and 
Zootermopsis are grouped in the subfamily Termopsinae 
Holmeren, and Ulmeriella is in the subfamily Hodotermitinae 
Holmeren. Parotermes Scudder is fossil and is not repre- 
sented by living species. One large fossil species occurs in the 
Miocene formation of Colorado. 

Zootermopsis Emerson is represented by one large species 
in the Miocene strata of Colorado. Fossilized excretal pellets 
from a species of Zootermopsis have been discovered recently 
in the Pleistocene asphalt pits in several localities in southern 
California. Three large living species of Zootermopsis occur 
in the United States—angusticollis (Hagen) and nevadensis 
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(Hagen) in the Pacific coast area and laticeps (Banks) in 
Arizona and New Mexico. These so-called rotten wood ter- 
mites destroy utility poles and wooden buildings in the Pacific 
coast region. 

The genus Ulmeriella Meunier contains only large fossil 
species found in the Miocene formations of Washington State 
and several in the Oligocene and Miocene formations of Ger- 
many and south Siberia. Genera related to Ulmeriella include 
large living forms which wander about above ground in the 
sunlight. Workers and soldiers are darker in color than most 
termites of more eryptobiotic habits. They harvest vegetation 
for food. These unusual termites occur in desert-like regions 
in north and south Africa and middle and south Asia; none 
occur in America. 

Smaller fossil termites from the United States belonging to 
family Rhinotermitidae include two genera, Parastylotermes 
Snyder and Emerson of the subfamily Stylotermitinae Holm- 
eren and Reticulitermes Holmgren of the subfamily Hetero- 
termitinae Froggatt. Parastylotermes is represented only by 
the fossil species washingtonensis from the Miocene rock of 
Washineton State, and a species from Baltic amber. This 
venus is closely related to Stylotermes Holmgren, which in- 
cludes only one small species living in south India, S. fletcheri 
Holmeren, a subterranean type of termite. 

Reticulitermes includes small fossil species found in the 
Tertiary deposits in Colorado and Europe. Three species oc- 
eur in Miocene rock in Colorado and three in Baltic amber of 
either the Oligocene or the Eocene formation. These fossil 
termites are closely related to living species of Reticulitermes, 
which are the commonest subterranean termites in the United 
States. In North America they range from southern Ontario 
to northern Mexico and in Central America to northern Guate- 
mala. Species belonging to this genus are found in Mediter- 
ranean Europe, North Africa, Abyssinia, India, Indo-China, 
China, Korea, Japan, and Formosa. They are destructive to 
poles, posts, wooden buildings and their contents, and occa- 
sionally they injure living vegetation. 

Recently termite borings have been found in petrified conif- 
erous wood from the Miocene formations of Idaho, Oregon, 
and Washington. The holes are small in diameter and of wni- 
form size. 

Fossil termites in the family Termitidae, although not yet 
found in this country, have been discovered in Europe and 

Africa in rock, amber, or copal formed during the Tertiary 
period. Although fragmentary, the few known fossil termites 
indicate a greater abundance of primitive forms and changes 
in loeal fauna and climates in prehistoric times than exist 
today. 



194 PROC. ENT. SOC. WASH., VOL. 52, NO. 4, AUGUST, 1950 

RESPIRATORY ORGANS OF CHIGGERS 

(ACARINA) 

By G. W. WHArRTON,* Department of Zoology, Duke University 

Brennan (1949) has reviewed the few papers that have dis- 
cussed the respiratory systems of larval trombiculids and has 
described the system as it occurs in Acomatacarus arizonensis 
Ewing, 1942. Up to the present, knowledge of the respiratory 
system in larval trombiculids can be summarized as follows: 
respiratory systems have been reported in species belonging 
to the subfamilies Apoloniinae and Leeuwenhoekiinae; none 

have been reported for the Trombiculinae and Walchiinae. 
The respiratory systems of three species of the leeuwenhoeki- 
inid genus Acomatacarus have been studied (André, 1943; 
Hoffmann, 1948; Brennan, 1949) and all have been found to 

consist of a pair of stigmata lateral to the gnathosoma, each of 
which connects with a single, long, convoluted, unbranched 
tracheal tube. The respiratory systems of other species have 
not been carefully analyzed. 

Studies on the respiratory systems of larval and adult trom- 
biculids made at Duke University have raised questions con- 
cerning the common interpretation of these structures in the 
trombiculids. Brown (1949) in a study of the adult traced the 
tubes that open on the atrium of the adult Trombicula alfred- 
dugést (Oudemans), 1910. These tubes or ducts were sup- 
ported by taenidia and had the appearance of tracheae. How- 
ever they terminate or disappear in glandular tissue so it is 
possible that they are actually ducts or glands, possibly sali- 
vary glands. A similar condition may exist in the larva of 
Apolonia tigipionensis Torres and Braga, 1938 André (1929) 
studied the respiratory system of the nymph of Trombicula 
autumnalis (Shaw), 1790 and reported branching tracheae 
that opened on the basal segment of the chelicerae. No such 
structures were found by Brown (1949) in Trombicula alfred- 
dugést. No experimental evidence has yet been obtained to 
demonstrate that the so-called tracheae of trombiculid mites 
are in fact respiratory organs. Any tube with taenidia has 
been assumed to be a trachea. 

Recently two specimens of a new species of Neoschéngastia 
were received from R. W. Strandtmann. Both of these speci- 
mens were found to have branching tubes that resembled 
tracheae. The presence of a so-called respiratory system in 
these specimens upset the concept of the structure of the sub- 
family Trombiculinae in as much as the other members of the 
subfamily were not known to have such tubes. This discovery 

*This investigation was supported by a research grant from the Divi- 
sion of Research Grants and Fellowships of the National Institute of 
Health, U. S. Publie Health Service. 
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led to a reexamination of specimens available at Duke, that 
were reported to have respiratory systems. Examination of 
some specimens mounted in PVA failed to reveal the tubes 
that had been seen previously. Even with the phase contrast 
microscope no remnant of the tubes could be seen in some 
species while in others only faint traces could be seen. Evi- 
dently PVA completely destroys them in a relatively short 
time. Specimens mounted in damar or chloral hydrate did 
show at least parts of the system in question. Clarification of 
some provisional and erroneous statements made in the litera- 
ture can now be made. 

Wharton (1946) proposed that a pair of median skeletal 
structures, since found at the base of the chelicerae in all 
chiggers, might represent sclerotized tracheal trunks; because 
similar structures are known to contain the tracheae in adults 
of Allothrombium, a genus that belongs to the closely related 
family Trombidiidae. Examination of a preparation made by 
Radford of Neoschongastia mirafra Radford, 1942 that is now 
in the U.S. National Museum showed that these structures are 
in reality cheliceral apodemes. In Radford’s preparation, the 
chelicerae have broken away from the gnathosoma and the 
apodeme has remained attached. Brown (1949) has described 
the apodeme in the adult of Trombicula alfreddugési. Com- 
parison of the adult apodemes of Trombicula with those of 
Allothrombium demonstrates that the tracheae of Allothrom- 
bium actually run through the cheliceral apodemes. Henking 
(1882) presents a clear account of the relationship between 
the tracheal system and cheliceral apodemes of Allotrombium 
fuliginosum Hermann, 1804 although he does not recognize 
the heavily sclerotized sections of the tracheal trunks as cheli- 
ceral apodemes. 

The two known species of the subfamily Apoloniinae, 
Apolonia tigipionensis and Womersia strandtmani Wharton, 
1947 were reexamined with a phase contrast microscope. Whar- 
ton (1947) mistook a fold in the integument between the 
enathosoma and coxa I of Womersia strandtmani for the 
stigma and a portion of the trachea. Actually the tube does 
not open to the outside here but extends to the dorsal wall of 
the gnathosoma just beneath the basal segments of the cheli- 
cerae where it terminates at the anterior lateral corner of a 
sclerotized chamber that is reminiscent of the adult atrium as 
described by Brown (1949). A second tube previously unre- 
ported also extends from the posterior lateral corner of the 
atrium. The tube that leaves the posterior corner runs pos- 
teriorly, branches and disappears before leaving the gnatho- 
soma. The tube from the anterior corner extends laterally and 
posteriorly. It branches at least twice and can be followed 
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back to the level of coxa II as indicated by Wharton (1947, 
Figure 1 E). A drawing of the tubes as they appear on the 
left side of a specimen is given in Figure 1. The condition in 
Apolonia tigipionensis is probably similar to that found in 
Womersia strandtmani. It was impossible to trace the main 
tube from the lateral side of the e@nathosoma to the atrium 
with any degree of certainty. It was possible, though, to see 
that the so-called tracheae terminated in expanded sacs. Four 
branches from the main tube on the left side were detected. 
These are shown in Figure 2 and Plate I. 

The structure of the tracheal systems of Acomatacarus and 

Whartona was not found to differ from previous reports of 
Brennan (1949), Hoffmann (1948), or André (1943). None 
of the specimens of Acomatacarus showed the repiratory sys- 
tem as clearly as that figured by Brennan. In one specimen of 
Whartonia nudosetosa (Wharton), 1938 the tracheae could be 

traced as far as coxa III. Figure 3. No evidence of branching 
of tracheae as reported by Womersley (1945) was found in 
these two genera, but the tracheal system of Hannemania 
dunni Sambon, 1928 (Figure 4) was found to be similar to 
that of the Apoloniinae. 

The system of tubes supported by taenidia seen in the speci- 
mens of Neoschongastia mentioned above were similar to those 
found in the Apoloniinae. These specimens, however, were 
mounted in PVA, and after six months the tracheae can no 

longer be seen clearly even with the aid of a phase contrast 
microscope. 

Discussion: On the basis of the evidence reported here and 
that found in the literature it is apparent that there is more 
than one type of tube supported by taenidia to be found in 

Text? Figure 1. The ducts of Apolonia tigipionensis: A. The main 
duct, B. The termination of the ducts. See Figure 2. 
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Piate 34. RESPIRATORY SYSTEM OF CHIGGERS 

Fig. 1. Ducts of Womersia strandtmani opening into the atrium on 

the left-hand side. The structure shown beneath the atrium is the left 

cheliceral apodeme. The branching of the ducts is clear but tehir man- 

ner of termination could not be determined on the available specimens. 

Fig. 2. The ends of the ducts in Apolonia tigipionensis, the ducts could 

not be traced to the atrium. Fig. 3. The duct on the left side of a speci- 

men of Whartonia nudosetosa. Coxa I and the base of the gnathosoma 

are shown. The spiracle could not be seen, nor could a connection be- 

tween the duct with heavy taenidia and lighter taenidia be demonstrated. 

Fig. 4. The ducts of Hannemania dunni. Notice their similarity to those 

of W. strandtmani and A. tigipionensis. 
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the Trombiculidae: the type found in the nymph of Tronbicula 
autumnalis by André (1929); the type reported by Brown 
(1949) for the adult of Trombicula alfreddugési which is 
probably similar to the type reported here for Apolonia tigi- 
pionensis, Womersia strandtmani, Neoschongastia, n.sp., and 
Hannemania dunni; and finally the type reported for larvae 
belonging to the genera Acomatacarus and Whartonia. It is 
impossible to say at the present time whether or not these 
structures are respiratory organs. All, some, or none may be. 

Womersley (1945), Ewing (1946), and Wharton (1947) 
have all used the presence or absence of a respiratory system 
as a diagnostic characteristic in differentiating the subfamilies 
of the Trombiculidae. Lawrence (1949) points out some of the 
inconsistencies involved in the use of this characteristic since 
it is not a constant feature in all of the subfamilies. The fact 
that the so-called respiratory system are fundamentally differ- 
ent structures may resolve some of the former difficulties. It 
is suggestive that the known nymphs and adults of the genus 
Hannemania are more like those of the Trombiculinae than 
those of the Leeuwenhoekiinae. Much additional information 
will have to be obtained before a completely satisfactory classi- 
fication of the Trombiculidae is achieved. 

REFERENCES 

André, M., 1929. L’appareil respiratoire du Thrombicula autumnalis 

Shaw (Acarien: Fam. Thrombidiidae). C. R. Ass. Frane. Avane. 

Sci., Paris, 53e¢, Session Harve, pp. 4383-434. 

, 1943. Une espéce nouvelle de Leewwenkoekia (Aecarien) 

parasite de Scorpions. Bull. du Mus. 2¢ ser., XV, fase. 5:294-298. 

—————.,, 1943. L’appareil respiratoire du Leeuwenhoekia paradoxa 

M. André [Forme larvaire de Thrombidiidae (Acariens)]. Bull. 

Mus. Hist. Nat., Paris, 2¢ ser., 15, no. 6:406-409, with text-figs. 1, 2. 

Brennan, James M., 1949. Tracheation in chiggers with special reference 

to Acomatacarus arizonensis Ewing (Aearina, Trombiculidae). J. 

Parasitol. 35:467-471. 

Brown, Joshua R. C., 1949. The anatomy of the gnathosoma of Trom- 

bicula (EHutrombicula) alfreddugési (Oudemans), 1910. Master’s 

thesis Duke University. 52 8 pl. 

Ewing, H. E., 1946. Notes on trombiculid mites with descriptions of 

Walchiinae n. subf., Speotrombicula n. g., and Hutrombicula defecta 

n. sp. J. Parasitol. 32:435-440. 

, 1949. The origin and classification of the trombieulid mites, 

or Trombiculidae. J. Wash. Acad. Sei. 39:229-237. 

Henking, H. von, 1882. Beitrige zur anatomie, entwicklungsgeschichte 

und biologie van Trombidium fuliginosum Herm. Zeit. fiir Wissen- 

schaftliche Zool. 37:553-663 mit tafel XXXIV-XXXVI. 



PROC. ENT. SOC. WASH., VOL. 52, NO. 4, AUGUST, 1950 199 

Hoffmann, Anita, 1948. Dos especies neuvas de trombiculidos Mexicanos. 

Rey. del Inst. de Salub. y Enferm. Trop., 9:117-189. 

Lawrence, R. F., 1949. The larval trombiculid mites of South African 

vertebrates. Ann. Natal Mus., 11:405-486. 

Wharton, G. W., 1946. Observations on Ascoschongastia indica (Hirst 

1915) (Acarinidia: Trombiculidae). Ecol. Mono. 16:151-184. 

, 1947. Studies on North American chiggers. 2. The sub- 

families and Womersia strandtmani n.g., n.sp. J. Parasitol. 33:380- 

384. 

Womersley, H., 1944. Notes on and additions to the Trombiculinae and 

Leeuwenhoekiinae (Acarina) of Australia and New Guinea. Trans. 

Roy. Soc. S. Aust., 68:82-112. 

, 1945. Acarina of Australia and New Guinea The family Leeu- 

wenhoekiidae. Trans. Roy. Soc. S. Aust. 69:96-113. 

BOOK REVIEW 

THE MAYFLIES OF FLORIDA, by Lewis Berner. 267 + 12 pp., 24 

pls., 88 text figs., 19 maps. University of Florida Press, Gaines- 

ville, Fla. 1950. $5.50, paperbound. 

The state of Florida is not an area rich either in species or individuals 

of mayflies, yet, by diligent collecting and rearing throughout the state, 

Dr. Berner has been able to accumulate Florida records of 48 species. 

This number of species might, at first glance, seem small, but it should 

be borne in mind that there are only some 550 species of mayflies known 

for all North America, and the great bulk of them are strictly northern 

in distribution. Furthermore, Florida has relatively few different types 

of habitats where mayflies may develop. The state of Illinois, which 

possesses.a much greater range of available mayfly habitats, has nearly 

three times as many species of mayflies as has Florida. 

Dr. Berner’s work on the Florida mayflies occupied him over a period 

of seven years. During this time he was able to study the taxonomy, 

distribution within the state, habitat preferences, seasonal distribution, 

and habits of the nymphs and adults of all the Florida species. The 

resulting mass of information is now succinctly presented in this publica- 

tion. Keys for identification of the adult and immature forms occurring 

in Florida and illustrations of diagnostic morphological parts are also 

included. Twenty-four beautiful full-page illustrations of adults and 

nymphs are distributed through the text. How few insect groups have 

been so well worked! 

The typography of this volume is beyond reproach, and, obviously, 

neither effort nor expense was spared in the preparation and reproduc- 

tion of the superb illustrations. 

B. D. Burks, 

Bureau of Entomology and Plant Quarantine 
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AN AFRICAN EARWIG NEW TO THE UNITED STATES, AND 
A CORRECTED LIST OF THE NEARCTIC DERMAPTERA 

By ASHLEY B. Gurney,! Bureau of Entomology and Plant Quarantine, 
United States Department of Agriculture 

Two dozen or more species of earwigs are intercepted with 
some regularity in shipments of plant material, so it is not 
strange that an occasional species becomes established in the 
United States, depending of course on its adaptability and the 
conditions under which introduction occurs. The latest addi- 
tion to the Nearctie list, Huborellia cincticollis (Gerst.) (Fam- 
ily Labiduridae), is now established in southern California. 
Specimens from there have been examined through the cour- 
tesy of H. H. Keifer and J. W. MacSwain. I have seen 44 
adults from Blythe, Palo Verde (Imperial County ), Ripley, 
and Fort Yuma, Calif. All of these localities are in the valley 
of the Colorado River and are Lower Sonoran in zonal affini- 
ties. The most widely separated points, Blythe and Fort 
Yuma, are about 80 miles apart. The first collection was made 
at Ripley on July 24, 1946, the last at Blythe on Nov. 16, 1949. 
Seasonally, collecting dates range from July 12 to Nov. 16, 
and nearly all the material was taken in light traps by Mr. 
MacSwain and his associates at the University of California. 

For the identification of Huborellia cincticollis, | am in- 

debted to W. D. Hincks of the Manchester Museum, Eneland, 

to whom 8 specimens were sent after an introduction from 
Africa was realized to be a strong possibility. Dr. Hincks 
compared the specimens with a series from Sierra Leone, and 
writes ‘‘In my opinion your material belongs to the same 
species. There is a close agreement between the two series in 
the proportions of the antennal segments, shape of pronotum, 
puncturation of body and especially of ultimate tergite of 
male, punctate and subcarinate acute lateral segmental angles, 
oblique keel of ultimate tergite, and the characters of the 
male genital armature. Such slight differences as I can dis- 
cover in colour and proportions I believe to be purely indi- 
vidual or due to post-mortem changes.’ 

Superficially, the Californian specimens of cincticollis 
strongly resemble the well-known E. annulipes (Lucas), ex- 
cept that both tegmina and wings are fully developed.? Fur- 
ther differences between the two species occur. In males of 
cincticollis the posterior margin of the subgenital plate is 
uniformly shightly emarginate, not broadly rounded as in an- 
nulipes, the echinulations of the pads of the preputial sacs of 
the aedeagus are larger and more prominent, and the micro- 
spines of the lateral half of the metaparameres are more 
numerous. In cincticollis the forceps are strongly suggestive 

1Entire publication costs paid by author. 
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of annulipes. The right male forcep varies, in the California 
series, from nearly like a right female forcep to like that of 
the usual male of annulipes. As known in Africa, adults of 
cincticollis are either fully winged or brachypterous. In the 
latter condition no wines are exposed and the tegmina are 
only about half as long as in the former individuals, in addi- 
tion to the posterior margin of the pronotum being more 
broadly rounded. 

Euborellia cincticollis was described from the Cameroons 
in 1883 and is widely distributed in the western and equa- 
torial portions of Africa, being known in many localities rang- 
ing from Gambia to Uganda and the eastern Bengian Congo. 
Important references are by Burr (1909; 1915) and Rehn 
(1924 ;1936). 
No specimens of cincticollis intercepted in intercontinental 

shipments of commercial products have come to my attention, 
though an introduction into the United States in that manner 
is possible. An introduction with date palms*® or camels many 
years ago hardly seems likely unless the resulting American 
population long remained small and localized, and thus es- 
caped detection. On the other hand, an introduction by air 
seems a strong possibility, in view of the many flights between 
the United States and West Africa in connection with plane 
ferrying activities during World War II. A large military 
airfield is located about five miles west of Blythe at which 
many planes from overseas have landed. The single specimen 
from Fort Yuma was associated with apples in an automobile, 
whereas the majority of specimens were taken at light, sug- 
eesting that artificial transportation, natural flights, and the 
general similarity of the countryside in the vicinity of Blythe 
may have contributed to a rather significant initial spread of 
this earwig in southern California. Whitfield (1939) and 
David (1949) have written valuable papers dealing with the 
artificial transportation of insects by air, and I have touched 
upon the natural spread of Holarctic insects (Gurney 1949). 

The successful introduction of EH. cineticollis brings to 19 
the number of species and subspecies of Dermaptera that have 

2Pantel (1917) has dealt in detail with a single fully winged specimen 
believed to be annulipes, and Hebard (1923), Zimmerman (1948) and 
others have referred to either winged specimens or those with tegmina 
alone developed, but I believe it is possible that at least part of such 
specimens were misidentified. Certainly, winged specimens of annulipes 
are most unusual, since Neiswander (1944) found none during his bio- 
logical studies and I have encountered none while handling considerable 
material. It is true, however, that much variation in wing development 
occurs in some earwigs, as pointed out by Burr (1914). 

3Essig (1931) has discussed the introduction of the date palm, and 
Ross (1940) has suggested that an embiid, Oligotoma nigra Hag., may 
have entered the United States in such shipments. 
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been established in or are native to the United States. This 
number compares with 15 listed by Hebard (1917) and 17 by 
Townes (1946). The discrepancy between Townes’ total and 
mine, since only eincticollis has been added, is explained by 
his reluctance to accept Doru aculeatum davisi as a valid 
form. The current Nearctic list of Dermaptera is as follows: 

Anisolabis maritima (Géné) Labia pilicornis (Motsch.)7 
Euborellia annulipes (Lueas) Prolabia pulchella (Serv. ) 
Euborellia cineticollis (Gerst.) Prolabia arachidis (Yersin) 
Euborellia ambigua (Borelli)+ Marava wallacei (Dohrn)8& 
Euborellia stali (Dohrn)? Chelisoches morio (F.) 
Labidura riparia (Pallas)® Doru lineare (Hsch.) 
Vostox brunneipennis (Serv.) Doru aculeatum aculeatum 
Spongovostox apicedentatus (Seudd. ) 

(Caud. ) Doru aculeatum davisi R. & H.” 
Labia minor (L.) Forficula auricularia L. 
Labia enrvicauda (Motsch.) 

In view of the other nomenclatorial corrections noted, it 
may be helpful to also invite attention to the preoccupation 
of the genus Psalis Serville. Although this was shown by 
Townes (1945), it has been overlooked by some recent authors. 
Thus, Carcinophora americana (Beauv.) is the name of the 
rather common Neotropical species, formerly referred to 
Psalis, which is not established in the United States but which 
often enters on plant material from outside our borders. 
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BOOK REVIEW 

CATALOG OF THE TERMITES (ISOPTERA) OF THE WORLD, hy 

Thomas E. Snyder, Bureau of Entomology and Plant Quarantine, 

Agricultural Research Administration, U. S. Department of Agricul- 

ture, 8vo., paper, 490 pp., Smithsonian Miscellaneous Collections, vol. 

112 (whole volume.) Smithsonian Publication 3953, Washington, D. C., 

Smithsonian Institution, November Ist, 1949. $3.00. 

It is a pleasure to bring this recently issued outstanding work by one 

of the past presidents of our Society to the attention of such of our col- 

leagues as have not yet noted it. This notice—definitely not a critical 

review—is merely to indicate something of the general scope of the 

contents of the book. 

A complete catalog of the termintes of the world has long been ur- 

gently needed, since there is no modern catalog of the group and the 

reclassification has necessitated innumerable shifts in generic and super- 

generic placement of species. The book here presented is the result of 

intermittent work over a period of several years and is believed to re- 

fleet an improved classification of the order. Subgenera, where it seems 

desirable, have been raised to generic rank; in some instances the status 

of the genus and subgenus await further study. The family Kalotermi- 

tidae, in the author’s concept, is more closely related to the Mastoter- 

mitidae than the family Hodotermitidae. The vertical arrangement of 

the subfamilies of the Termitidae has been changed because, in the 

author’s opinion, the Nasutitermitinae are the most specialized of the 

termites, and the other families are grouped in their relation to the 

Nasutitermitinae. The imago-worker mandible, indicates basie phylo- 

genetic relationships but he thinks needs further study and analysis 

before a more satisfactory linear order can be made. The radical rear- 

rangement also of the genera in the subfamily Nasutitermitinae in ver- 

tical order from the most primitive to the most highly specialized has 

been based by the author on the relative size and position of the marginal 

teeth on the mandibles of the winged adult, worker and nymphs. 
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In addition to the catalog, there is also an alphabetically arranged list 

of species. Fossil termites are discussed separately. Five living families, 

138 genera, 4 subgenera and 1717 species, 30 subspecies, 50 varieties, 

and 33 forms, are considered. Six Fossil families, 29 genera (11 fossil 

only) and 106 species are treated. The grand total is 1932 species in- 

cluding variations. There has also been included a comprehensive bib- 

liography (pp. 458-490 ine.) on the taxonomy of living and fossil ter- 

mites of the world. 

J. S. WAbDs, 

Bureau of Entomology and Plant Quarantine 

DATE OF PUBLICATION OF HALL’S “BLOWFLIES OF 

NORTH AMERICA” 

It is always desirable, and often essential, to establish the 
date of publication of a taxonomie work. For ‘‘The Blowflies 
of North America’’ by David G. Hall, the date is somewhat 

uncertain because of the discrepancy between the year 
stamped on the cover (1947) and that on the title page (1948). 
For the record, it may be noted that the book was published 
late in January 1948. 

It was exhibited and reviewed by C. F. W. Muesebeck at 
the 579th meeting of the Entomological Society of Washine- 
ton on February 5, 1948 (Proce. Ent. Soc. Wash. 50 :137), and 
the first printed review appeared in Entomological News in 
the issue for January 1948 (Mailing date, March 9, 1948). 
Because of printing delays, the book did not appear in Decem- 
ber 1947 as planned, but the prepared covers could not then 
be altered to show the new date. 

Curtis W. SABROSKY, 

Bureau of Entomology and Plant Quarantine 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

597TH REGULAR MEETING, FEBRUARY 2, 1950 

The 597th regular meeting of the Entomological Society of Wash- 

ington was held at 8 P.M. on Thuzsday, February 2, 1950 in Room 43 

of the U. S. National Museum. President Wood presided and 44 members 

and 14 visitors were present. 

Since the minutes of the last meeting were not yet at hand, the mem- 

bership committee was asked to report. Mr. Frank A. Cowan, Texas 

State Teacher’s College, Huntsville, Texas, was proposed for membership 

and elected. 

President Wood read a notice from CARE in regard to the need for 

contributions to aid in the purchase of scientific books with which to 

restock the war-depleted libraries of the Philippine Islands. 

A committee consisting of R. I. Sailer and Alice Renk was appointed 

by the Chair to assist the Custodian in the task of keeping the Society’s 

stock of publications in good order. 
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C. W. Sabrosky called attention to the death of Dr. C. F. Adams, Act- 

ing Director of the Missouri State Board of Health, on January 21, 1950. 

Dr. Adams was a member of the Society and, during the years 1903 to 

1908, published on the taxonomy of the Diptera. He prepared the keys 

to the Dexiidae and Tachinidae for 8S. W. Williston’s Manual of the 

Diptera of North American, 3rd edition, 1908. He also taught entomol- 

ogy at the University of Arkansas. Although his later work was in the 

field of public health, he retained his interest in entomology and amassed 

a very large collection of specimens of Diptera. 

T. E. Snyder discussed entomological experiences on a vacation visit 

to the British West Indies and British Guiana; including Bermuda, St. 

Kitts, Antigua, Montserrat, Dominica, St. Lucia, Barbados, St. Vincent, 

Grenada and Trinidad. Agricultural crops are mainly sugar cane, sea 

island cotton, arrow root, cassava, copra, cocoa, citrus and bananas. 

At Bermuda scale insects are apparently killing the native juniper or 

red cedar trees. Chemical and biological control instituted with help 

from Canada and the Imperial College of Tropical Agriculture at Trini- 

dad have not stopped the dying of the trees. Lady bugs apparently were 

controlling the scale. Possibly heavy populations of tourists and military 

have made too severe demands on the water supply catchment rain- 

water. The limestone caves have tidal salt water in them. Dwarf banana 

trees are grown. 

Dominica yielded an epidemic of dying soldiers and workers of the 

termite Nasutitermes costalis (Holmgren); these left infested timbers in 

buildings and died. The cause of death is being studied, from specimens 

brought back to Washington, by mycologists, bacteriologists and en- 

tomologists. 

The Imperial College of Tropical Agriculture at Trinidad has a beauti- 

ful campus. Entomologists T. W. Kirkpatrick, F. J. Simmonds and 

E. McC. Callan all have interesting problems. Biological control is a 

major project. Dr. Kirkpatrick has observed eggs of a moth of a para- 

sitic caterpillar which require long periods to hatch. Dr. Callan is study- 

ing wasps. Dr. Simmonds, in addition to the control of scales in Bermu- 

da, was working on cotton stainer control on St. Vincent. Very careful 

sanitation work on cotton plants and seed is conducted on St. Vincent. 

Wide-spreading leguminous trees on the campus—Saman—have a termite 

resistant wood. The Trinidad Naturalists Field Club is still in existence ; 

Dr. Rohwer and I are honorary members. 

British Guiana has some valuable native timber; greenheart and 

leguminous wallaba and mora are being cut at a sawmill at Georgetown. 

A launch trip up the Demerara River and Kamooni Creek gave a glimpse 

of the tropical fauna and flora studied by Beebe’s group at Kartabo. 

Many termite nests were discovered. L. D. Cleare, Jr., an entomologist 

who studied biological control, is now acting Director of Agriculture. 

Buildings are raised high on piers to prevent flooding and this helps in 

preventing termite damage. Metal shields and soil poisons are used in 

termite control. 
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An insecticide advertisement of the 1905 pattern was circulated by 

KE. W. Cory. The relation of the kerosene emulsion to the attractive 

butterflies depicted appeared slightly dubious. 

Richard H. Smith reported on experiments to perfect a technique for 

the culture of Lyctus powder post bettles. The use of infested scythe 

handles cut into sections was not satisfactory because it was impossible 

to eliminate the parasites and predators already established. Trials 

with various types of wood resulted in an improved technique using 

freshly cut and seasoned oak and hickory limb wood. When cut during 

the dormant season this wood has the high starch content necessary to 

the development of the larvae. The limbs are barked, cut into suitable 

lengths, split and seasoned to about 20 percent moisture content. In 

some instances. larvae developed in a short cycle of 3 to + months in 

contrast to the normal 9 to 12 month eyele. Lyctus planicollis Lec. was 

the species used in these experiments. Mr. Smith exhibited samples of 

the wood described. 

P. A. Woke deseribed a cone-shaped cage of celluloid which is attached 

to the head of rabbits so as to enclose the ears. The top of the cage is 

covered with cloth and an opening in the celluloid near the bottom is 

covered with wire cloth to provide ventilation. The cage is attached to 

the head with flexible collodion. It can be used for many different types 

of blood-sucking arthropods. Dr. Woke showed a slide illustrating the 

cage in use. 

The minutes of the previous meeting were read and approved. 

The address of the Retiring President, Dr. T. E. Snyder, was next on 

the program, Dr. Snyder’s paper, ‘‘The Fossil Termites (Isoptera) of 

the United States and Their Living Relatives,’’ is published elsewhere in 

this issue. 

Dr. John W. H. Rehn and Mr. Hiroharu Yuasa were introduced to the 

Society. Dr. Rehn spoke briefly on the cooperative project between Co- 

lumbia University and the United States Public Health Service relating 

to malaria control in Puerto Rico and to the habits and behavior of 

Anopheles albimanus Wied. Mr. Yuasa explained that he had come to 

this country from Japan in order to make a study of the insects affecting 

rice, wheat, potatoes, and other food crops. 

The meeting adjourned at 9:50 P.M. 

Ina L. Hawes, Acting Recording Secretary 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

598TH REGULAR MEETING, MARCH 2, 1950 

The 598th regular meeting of the Entomological Society of Wash- 

ington was called to order at 8 P.M. Thursday, March 2, 1950, in Room 

43 of the U.S. National Museum, by President W. B. Wood. Thirty- 

four members and 6 visitors were present. The minutes of the previous 

meeting were read and approved. 

The following were elected to membership in the Society: 

Arthur C. Cole, University of Tennessee, Knoxville, Tenn. 

Richard H. Foote, Johns Hopkins University, Baltimore, Md. 
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Thomas E. Moore, University of Illinois, Champaign, Ill. 

Paul X. Peltier, Bureau of Entomology and Plant Quarantine, U.S. 

Department of Agriculture Research Center, Beltsville, Md. 

John H. Fales told the Society that in a study over a period of years 

on butterflies of Maryland, some uncommon species were collected. He 

exhibited some interesting specimens with the following notes: Goniurus 

proteus (Linn.), taken in Calvert County. This southern species which 

does damage to beans is known to occur casually this far north only 

along the Atlantic Coast. Clossina toddi (Holland) or Brenthis bellona, 

and Polygonia progne (Kramer)—both were collected at Beltsville, Md., 

in Prince George’s County and are common in the mountainous areas. 

These are no previous records from the Washington, D. C. area, except 

a dubious one for Polygonia progne. 

Arnold T. Drooz passed a bottle of meseal around, and explained that 

a meseal distillery in the village of Tlacolula, near Oaxaca, Mexico, has 

the interesting custom of adding a maguey-worm (Lepidoptera) to each 

bottle of its beverage. The dried bodies of this larva are ground and 

added to table salt which is taken from time to time as the drink is con- 

sumed. Mr. Drooz could find no reason for adding the larvae to the 

bottle of meseal and salt—it was just ‘‘custom.’’ 

Harry D. Pratt discussed some of the aids to teaching used at the 

Communicable Disease Center, Atlanta, Ga. Of especial interest were 

the slides showing pictorial keys to genera and species of the mosquitoes 

of the United States. 

Helen Sollers, Custodian, called attention to publications which the 

Society has for sale. It is her intention to have some on hand each 

meeting. 

R. I. Sailer then presented a note concerning the stone fly, Nemoura 

columbiana. He reported finding mating adults in a small ice cavern 

over an Alaskan stream. This and subsequent observations indicate that 

the stone fly thrives in water having a temperature consistently near 

the level at which growth and activity of most insects cease. Dr. Sailer 

expects to publish these observations in greater detail elsewhere. 

The first speaker on the regular program was A. H. Yeomans, who 

gave an illustrated talk on the Capacitron, a new method of killing 

insects in commodities. The new machine has been developed by the 

Electronized Chemical Corporation of Brooklyn, N. Y., for projecting 

cathode rays of millions of volts into the air with split second impulses. 

This machine shows promise for sterilizing food and opens up a field of 

research for those interested in exposing biological specimens to high 

velocity electrons. The present machine operates at 244 million volts and 

will penetrate water to a depth of about % inch. A number of insects 

have been exposed to the rays including codling moth larvae, Lyctus 

beetle larvae, American cockroach egg capsules, yellow fever mosquito 

eggs, apple maggot larvae, house fly larvae, black carpet beetle larvae, 

cigarette beetle, confused flour beetle, bean weevil, potato tuberworm 

larvae, San José and euonomous seale. In most cases, 100 per cent kill 

was obtained using dosages that have been found to be harmless to 
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foodstuffs. The 1/1,000,000 of a second impulse used was found to mini- 

mize the harmful side effects. Machines of any penetrating range can 

now be constructed and the impulse time can be shortened to 1/10,000,000 

of a second. (Author’s abstract). 

The discussion which followed Mr. Yeoman’s talk was general. 

J. I. Hambleton’s talk which followed next on the regular program, 

was entitled, ‘‘ Beekeeping in a French Monastery.’’ This title, however, 

did not do justice to the comprehensive, beautifully illustrated lecture 

which ensued. 

The main purpose of the trip was to attend the Thirteenth Interna- 

tional Apicultural Congress held in Amsterdam, Holland, August 22-27, 

1949. The Dutch proved to be the most hospitable hosts imaginable. 

They even refrained from speaking their own language as an aid to the 

delegates who were present from 18 nations. English, French and Ger- 

man were used. 

Beekeeping is a popular hobby in Holland. The Holland National 

Association of Beekeepers number 24,000 members. The loeal bee asso- 

ciation of Amsterdam maintains on the edge of the city a bee park 

consisting of several acres, beautifully landscaped. 

The second purpose of the trip was to visit bee research laboratories. 

A number of apicultural research stations are maintained by the French 

Government, the principal ones being at Digne in southern France, and 

the other at Bur-sur-Yvette, close to Paris. Three islands in the Medi- 

terranean Sea are used in carrying on bee breeding work. 

Dr. Karl von Frisch was visited at Brunnwinkl, Austria. This is a 

mountain resort where Dr. von Frisch has done his work on the language 

of bees. All the facts which this famous Austrian zoologist has unearthed 

about how bees communicate have been found with simple and inexpen- 

Sive equipment, but with limitless patience. 

Perhaps the best equipped and staffed laboratory visited was that of 

the Swiss Government at Berne. Dr. Otto Morganthaler has long been 

the guiding spirit of this institution, which perhaps more than any other 

can boast of its superior accomplishments in fundamental apicultural 

research. 

The last laboratory visited was that of Dr. Colin G. Butler, Head of 

the Bee Research Laboratory at the Rothamsted Experiment Station, 

Harpenden, England. Dr. Butler is a young scientist who has already 

made a name for himself in the field of apiculture. His specialty has 

been the behavior of bees. 

During the trip several monasteries were visited, the most notable 

being the Buckfast Abbey at Newton-Abbott, England. Beekeeping is 

one of the prime activities of this monastery. The bee work is headed by 

Brother Adams, a monk who has excelled in both the scientific and prac- 

tical phases of beekeeping. Brother Adams is the largest commercial 

beekeeper in England. (Author’s abstract). 

The meeting adjourned at 10:10 P.M. 

HELEN LOUISE TREMBLEY, Recording Secretary 

Aciual date of publication of Vol 52, No. 3 was June 15, 1950. 
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.. An ecological survey of mosquitoes was made at the mouth 

of Great Whale River, Quebee and the eastern shore of Hud- 
son Bay. This area is in the Transition Zone between the 
arctic tundra and the northern transcontinental conifer for- 
est. In this timberline region elements of both floras and 
faunas are interspersed. This locality marks the most southern 
extension of tundra and of arctic species at sea level. The 
ecological observations were made from 16 June to 15 August 
1949. Fifteen species of culicids were collected in this area 
and most of these were reared in the laboratory. Associations 
of the larvae and pupae were made with the adults of each 
reared species. Identifications were made in the field and 
corroborated in the laboratory. Fifty-two field stations were 
established. Wild caught dark-legged females were deter- 
mined by using newly discovered characters which are being 
published by Knight (in press). 

DESCRIPTION OF AREA AND HABITATS 

Great Whale River flows into the eastern shore of Hudson 
Bay at Latitude 55° and Longitude 77°. It drains an exten- 
sive watershed composed of heavily lacianel eranitic and 
metamorphosed Laurentian Upland which rises to over 1000 
ft. not far from the mouth of the river. A large elevated 
delta plain composed of coarse sand is covered with a series 
of postglacial lake shore ridges. Extensive blowouts and sand 
dunes occur. The present river has cut deeply through the 
elevated sand delta plain. The delta itself is well drained 
and there is almost no standing water suitable for mosquito 
breeding. The characteristic vegetation of the dry delta is 

1Collaborators on the Northern Insect Survey of the Entomology 
Division, Department of Agriculture, Ottawa, Canada, sponsored by the 
Canadian Defense Research Board. Acknowledgement is made to Dr. 
T. N. Freeman, Dr. D. B. O. Savile and Mr. R. Vockeroth for valueé 
assistance on the project. 
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reindeer lichen, Cladonia spp., crowberry Empetrum nigrum, 
einquefoil, Potentilla tridentata, and beach grass, Ammophila 
arenariva. 

The northern conifer forest, although mixed with the arctic 
tundra in this transition area, is composed of the typical 
white spruce, Picea glauca, black spruce, Picea mariana, 
tamarack, Larix laricina, and various heaths. This forest is 
best developed in lowland areas and in sites in the mountains 
where soil has accumulated. This region is about 100 miles 
south of the present timberline which, according to Marr 
(1948) on the basis of tree ring and other studies, is not the 
true climatic timberline. He concludes that the present tim- 
berline is determined by dearth of soil and shortness of time 
since glaciation. 

Arctic tundra exists at Great Whale River along the coast 
and in the mountains. Dry tundra occurs on the sand delta 
while the bog and wet tundra and alpine types are found in 
the mountains. 

The main habitats of the mosquito larvae were variously 
modified rock pools, bog and tundra pools, and small oxbow 
lakes. The various habitats were classified into the following: 

1. Spruce forest. Includes black and white spruce and 
tamarack with a ground cover of reindeer lichens, sphagnum 
moss, heaths, and low birch, Betula glandulosa. The pools 
were in various depressions often shaded and containing 

TABLE 1 
Larval Habitats at Great Whale River, Quebec 

on £ 
: : Q a s 

mn 

| ° = a 

Sy ee pe a hee g 
a rb) o - i=) Ss 

2 a 0 == a ae : 
5 g > rm ate oe 
H 5 n = S = = 

Co) 8 on & H E 
> 0 fo) 

=| ° i: =| xs nA Oo o 
eS a rove H x2 ° 

RD iD <q —S fea Cewie 

JAS COMMUN IS eek oe lb ee x x x x x 

PAS \OXCLUCIANS A. es anaes y (0) (0) es (a) 

A DEX OCOMbUS fort a eee x fa) x 
INS NECATCH CUSBaeeree ce ee x x (0) 

PAS SNTOT TPES! 22 ae Aree ga x x: x xe 
Arey PLOW PSs 1th ee ed x x 
PAS pull eGu ste eo Sime ee x x 
ASS 5 DUNGEON ae cee eee aR aK x a 
Jel MT DNS) Osa aee: Sek i ea Toes AR x 
Cony Dlatein srt as saree awe ten x x 
Co RimeniGans jesse eee x 

SUG Sr wOO Gea es x x x 
Mochlonyxcisp: c= = a8 = ee x 



PROC. ENT. SOC. WASH., VOL. 52, NO. 5, OCTOBER, 1950 ial 

spruce branches. The water was usually stained and acid. 
2. Sphagnum-heath bog. These bogs were along slow 

streams or drainages from snow melt. The vegetation was 
sphagnum moss, with sedges, Carex spp. and heaths such as 
Labrador tea, Ledum groenlandicum, and bog rosemary, 
Andromeda polifolia. The unshaded bog pools were usually 
shallow and very acid. 

3. Alpine sedge-moss pool. In the higher rocky areas, 
alpine meadows contained small pools filled with snow melt 
or rain. The main vegetation was sedges, sphagnum moss, 
low birch, and alpine heaths. The unshaded pools were clear 
and the pH about neutral. 

4. Rock pools with vegetation. The metamorphosed rock 
mountains contained numerous depressions many of which 
were formed by the extensive glaciation. Vegetation often 
developed on the sides and bottoms of the pools. The water in 
the unshaded pools was clear to stained, and the pH acid to 
shghtly alkaline. 

5. Bare rock pools. The exposed and steep-sided pools 
contained little or no vegetation and provided a distinctive 
habitat. The water in the unshaded pools was clear to stained 
and pH about neutral. 

6. Oxbow lakes. This included pools formed by former 
river channels which were in spruce forest. The pools were 
fairly large and deep by comparison with the numerous rock 
pools. The water was dark stained and somewhat acid. 

7. Snow melt pools. This included poois in several types 
of habitats and with varied vegetation. The pools were at the 
bases of extensive snow banks which persisted on the slopes 
facing north at higher altitudes. The pools were unshaded, 
clear, pH about neutral and very cold. 

CLIMATIC DATA 

The climate of the Great Whale River region is that of a 
transition between tundra and northern conifer forest. Ac- 
cording to a number of climatologists, the boundary between 
the tundra and conifer forest (timberline) approximately 
coincides with the isotherm of 50°F. for the warmest month 
of the year. Weather data have been collected at Great Whale 
River by employees of the Hudson Bay Company and data 
from 18 years have been compiled by Marr (1948). These are 
presented in Table 2. 

Freezing weather occurs in every month of the year. Dur- 
ing the 1949 season a snow and sleet storm occurred on 4 
July and larval development and adult emergence were re- 
tarded. Wind is an important ecological factor in the coastal 
region and the winds are of long duration with occasional 
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TABLE 2 
Average Temperature and Precipitation for 18 Years at 

Great Whale River, Quebec 
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severe gusts. The spruce trees on the mountains show clearly 
the effects of the wind. Adult mosquito activity was often 
restricted by strong winds in more open habitats. Precipita- 
tion was ample during the larval mosquito breeding period 
and snow melt pools were frequently refilled by rain. During 
late June and early July the day length is from 22 to 23 
hours and light is visible on the horizon throughout the short 
night. During the day, skies are often clear and the sunshine 
very bright. Fog banks occasionally roll inland from the bay. 

Mosquito STUDIES 

Adult mosquitoes (probably Culiseta) were first reported 
biting human beings at Great Whale River on 1 June. Small 
numbers of several species of Aedes and C. alaskaensis and 
C. impatiens females were collected while biting on 16 June. 
Not more than 10 bites per minute were recorded until 24 
June when up to 25 bites per minute were observed. During 
this period the populations increased slowly and a few black- 
flies were observed. The temperature rose considerably on 
25 June and the mosquito and blackfly populations increased. 
During the following days the air temperature once reached 
80°F. in the afternoon and mosquito and blackfly biting 
populations averaged 25 to 30 per person per minute during 
the day; but from 7:30 to 10:30 P.M. large populations of 
biting insects made repellents essential. On 26 June at 9:30 
P.M. on a rock hill away from trees, a swarm around the 
author was estimated at about 1,500 individuals. Several 
sweeps of an insect net did not appear to diminish the swarm, 
but the sample contained 441 biting insects consisting of 194 
Aedes (black-legged), 6 C. alaskaensis, and 241 Simulium 
spp. Large swarms were encountered on successive evenings 
except during snow storms and strong winds. In the open 
tundra and alpine habitats A. nigripes, A. nearcticus and 
blackflies were persistent in efforts to bite even during strong 
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winds. In spruce forest slight winds often prevented the at- 
tacks of A. communis and A. punctor except in the leeward of 
larger trees. 

Larval succession occurred, but it was not well marked. 
Variation in exposure to solar radiation appeared to be the 
most important factor in determining the date of emergence 
from the various pools. At lower altitudes, A. nigripes, A. 
nearcticus, and A. hexrodontus developed early, followed by 
A. punctor and A. communis. A. pullatus and A. excrucians 
emerged later and persisted for a longer period. At higher 
elevations and particularly on slopes facing north in rock 
shaded pools, larvae of A. nigripes and A. nearcticus devel- 
oped more slowly and emergence was later. 

The dates of flowering of plants found near larval breeding 
pools served as phenological indicators. On 17 June lapland 
rosebay, Rhododendron lapponicum and alpine azalea, Lovse- 
leuria procumbens were in bloom. Marsh marigold, Caltha 
palustris and gold thread, Coptis trifolia first flowered on 21 
June at the peak of emergence of A. communis. The small 
eranberry, Vaccinium oxycoccus and Labrador tea first 
bloomed between 29 June and 3 July at the peak of emer- 
gence of A. pullatus. 
The species associations of mosquito larvae found in the same 

breeding places are shown in Table 3. The numbers repre- 
sent the number of times two species occurred in the same 
habitat. 

The most important predators of mosquito larvae were the 

TABLE 3 
Larval Associations of Great Whale River Mosquitoes 
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chaoborine larvae. Hucorethra underwoodi was common in 
various habitats and was observed to eat Aedes larvae. 
Chaoborus nyblaer larvae were very common and Chaoborus 
americana adults were abundant. Larvae of Mochlonyx spp. 
were collected but were not observed to be predaceous. 
Trichoptera larvae ate A. pullatus larvae in the laboratory. 
Odonata nymphs and some corixid adults were observed eat- 
ing larvae of A. pullatus in the field. Dytiscid and gyrinid 
larvae were observed pursuing larvae of A. pullatus and A. 
excrucians in the field, and eating them in the laboratory. 
Large dytiscid larvae showed a radioactivity of 8.5 mill- 
roentgens per hour in a radioactive pool (Jenkins, 1949) 
which indicated that they had fed on radioactive A. pullatus 
and A. exrcrucians larvae. A leech, perhaps Clespine type, was 
observed in the laboratory to eat several larvae of A. pullatus 
and A. excrucians. The leech wrapped the anterior part of its 
body around the larvae, inserted its head and ate out the 
insides. 

Vorticella-like protozoans were abundant on the mouth- 
parts and body of A. communis, A. punctor, A. pullatus, and 
oceasionally A. excrucians when these species occurred in 
shaded places. About 20 per cent of these species were in- 
fested. Frequently the anal gills of larvae of A. exrcrucians 
(and occasionally other species) were covered with algae 
when they occurred in open unshaded habitats. Iron or sul- 
fur bacteria were observed on some A. punctor larvae. 

Aedes communis (DeGeer) 

Of the approximately 20 species of mosquitoes character- 
istic of the vast northern transcontinental conifer forest, A. 
communis is one of the most abundant and worst pests. At 
Great Whale River, this species was very abundant at lower 
altitudes and was collected less commonly up to 800 ft. above 
sea level. Larvae were found in oxbow lakes in shaded spruce 
forest containing decaying logs and branches. Larvae were 
also collected in rock pools containing humus and moss, boz 
pools in spruce forest, and in pools surrounded by low birch 
and sweet bay, Myrica gale. The pools having the darkest 
stained water and containing the most decaying organic ma- 
terial produced the largest number of mosquitoes. Oxbow 
pools of this type produced such numbers that the water 
surface rippled with millions of larvae and pupae, and adults 
stood on the surface of water in rafts before emerging. Larvae 
were collected in 20 large and small pools during the period 
of 16 June to 6 July. They were most abundant on the south 
side of the river where it was possible to obtain several hun- 
dred per dip. The water in the pools was dark stained and 
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the pH ranged from 5.0 to 6.0, the temperature from 50° to 
55°F. The larvae were frequently observed at the surface of 
the water, and they were readily disturbed by change in light 
or by jarring the ground. Larvae were often infested with 
protozoans but rarely with algae. 

Adult females were collected biting human beings in spruce 
forest at sea level, in willow thickets, in open tundra meadow, 
and in a mountain valley at 1000 ft. elevation. Occasional 
specimens were found biting at any time of the day and early 
evening from 18 to 23 June. On the rocky mountain slopes 
and summits this species was uncommon except in depres- 
sions or valleys containing spruce forests. On the south side 
of the river near oxbow lakes the peak of emergence occurred 
about 24 June and large clouds of males and females flew 
whenever spruce branches were shaken. Males and females 
were collected feeding or probing in dead pistillate willow 
flowers in bright sunheht at 10:00 A.M. on 20 June. Males 
were collected in the field from 17 to 24 June while they were 
at rest on vegetation. 

Aedes excrucians (Walker) 

This species is widely distributed in the northern conifer 
forest region and in a few places in the tundra. The popula- 
tion at Great Whale River showed variation in larval char- 
acters. Larvae were most abundant in unshaded sedge 
marshes, bog pools, and in vegetated rock pools with much 
humus and organic debris. They occurred uncommonly in 
snow melt pools, bare rock pools, and in shaded depressions 
containing decaying branches. The typical vegetation was 
sedge and grass ,and occasionally sphagnum moss, often sur- 

rounded by heaths and low birch. Larvae were collected 
throughout the area from sea level to 1000 ft. elevation in 
pools of various sizes and from 3 in. to 3 ft. in depth. The 
water was usually clear to slightly stained, the pH varied 
from 95.5 to 7.0, and temperatures were from 50° to 58°F. 
The larvae fed by grazing on accumulated organic material 
on stems and leaves of sedges and grass and occasionally on 
rock surfaces. Larvae were collected from 16 June to 6 July 
in about 100 pools, and samples from 12 field stations were 
reared in the laboratory. Pupation was general on 6 July. 
The larvae were disturbed by change in light and by jarring 
the ground. The anal gills were frequently covered with algal 
crowths. 

Males and females were observed emerging from several 
pools from 3 to 6 July. Many adults were collected in the 
vicinity of radioactive test pools and their radioactivity was 
measured. Adult females were collected on 15 August. 
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Aedes hexodontus Dyar 

This species is typical of the arctic tundra and it extends 
southward in the alpine meadows on mountains. Larvae were 
collected from 17 to 23 June at Great Whale River in alpine 
habitats at about 1000 ft. elevation in unshaded snow melt 
pools and a rock pool containing much sedge, grass, and 
sphagnum moss, but not in any forested habitats. The snow 
melt pools were on slopes facing north and were about 3 ft. 
wide, 10 ft. long and 1 ft. in depth. The bottoms and sides 
were covered with dead sedges, sphagnum and other mosses. 
The pools were partially surrounded with arctic Labrador 
tea, Ledum decumbens and low birch. The water was clear 
and averaged about neutral. The lhght gray larvae reacted 
rapidly to a change in light or disturbance of the water sur- 
face. They descended to the bottom and remained among the 
mats of sedge which made collecting more difficult than for 
the closely related A. punctor. Pupation required 2 to 4 days 
and the peak of adult emergence occurred during the after- 
noon and early evening. 

Adult females of this species emerged early in the season 
and were bad pests of human beings particularly in the 
mountains in tundra meadows and near snowbanks. They 
were collected biting less commonly in spruce forests and 
bogs, along river banks, and on a limestone and flint island 
about 0.25 miles offshore in Hudson Bay. The females were 
collected while biting from morning to night in sunny or 
slightly shaded habitats from 17 June to 2 July. A blooded 
female was collected in an Eskimo village on 26 June. Spee- 
imens were collected for ege laying studies after having en- 
gorged on the blood of the author. In captivity seven females 
laid from 6 to 120 eggs averaging 57 eggs per female before 
dying. 

Aedes nearcticus Dyar 

This species is a typical arctic alpine mosquito which is 
limited to the arctic tundra and alpine habitats in mountains 
to the south. Larvae and pupae were collected in pools at 
500 to 1000 ft. elevation from 17 to 23 June. The most typical 
habitats were small bog pools and snow melt pools above tim- 
berline in alpine meadows. Larvae and pupae were common 
in unshaded pools about 5 by 6 ft. in size and from 3 in. to 
5 in. in depth. The pools contained sedges, sphagnum, and 
other mosses on the bottoms and sides, and were bordered by 
crowberry, low birch, and reindeer lichen. The water was 

clear and the temperature varied from 58° to 64°F. at noon 
when fully exposed to the sun. The small larvae were quite 
active and remained submerged among the sedges for long 
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periods of time, rarely coming to the surface. They fed on 
the leaves of sedges and mosses where they grazed on small 
organisms and organic material. Larvae and pupae were also 
collected from rock pools containing grass, sedge, and moss, 
and from snow melt pools. The larvae were fairly common 
but most of the adults had emerged before the study was 
initiated. 

The adults of A. nearcticus were abundant in the open 
rocky tundra areas and alpine meadows especially near bogs 
and snow melt pools. They were also collected in spruce for- 
est and on a limestone island 0.25 miles from the mainland. 
In the mountains this species was the most abundant and 
worst pest of human beings. The small grayish females were 
very nervous, fast flying, and difficult to catch, but they bit 
readily at all hours of the day, even in full sunlight, and pro- 
duced an immediate inflammatory reaction. The adults 
emerged early in the season and were collected biting from 
17 June to 5 July. No males were observed in the field. A 
wild female was blood fed in the field and in captivity laid 
78 eges before dying. 

Aedes nigripes (Zetterstedt) 

This species has the most arctic and northern distribution 
of all American mosquitoes. The new collections at Great 
Whale River extend the known distribution *urther south 
than previously recorded. Larvae were collected from near 
sea level to 1,000 ft. elevation in rock pools containing 
vegetation, alpine snow melt pools and tundra bog pools. The 
pools varied in size from 2 to 15 ft. in length and from 3 in. 
to 2 ft. in depth. The bottoms and sides were covered with 
organic debris, dead sedge or grass, and sphagnum or other 
mosses. Heaths and low birch often surrounded the unshaded 
pools. The water was clear to stained, with pH from 5.5 to 

neutral, and water temperatures from 54° to 64°F. Larvae 
and pupae were collected from 17 to 23 June and they had 
apparently been more common earlier in the season. Most of 
the collections were made in water below snow banks on the 
slopes facing north of the tops of the highest hills where 
larval development was retarded. The large larvae and pupae 
were quite distinctive in appearance from the smaller A. 
nearcticus, although they had similar habits, i.e., being able 
to swim fast and feeding or grazing in the same manner on 
organisms and detritus on sedge and other plants. 

Adults were abundant and very annoying to human beings 
in rocky tundra and alpine meadows. They were commonly 
encountered near snow banks and rock ledges, but were also 
pests in spruce forests and bogs. Adult females were biting 
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in numbers in a boat and on an island about 0.25 miles from 
the mainland. The females were active and bit at all hours 
of the day at temperatures from 48° to 65°F. even in bright 
sunlight, and in winds up to about 20 m.p.h. These large, 
strong mosquitoes alighted readily and bit slowly but did not 
cause as much inflammatory reaction as A. nearcticus. An 
adult female was collected probing in or feeding upon flowers 
of low birch. No males were observed in the field. Adults 
were collected from 20 June to 5 July with a peak of abun- 
dance about 1 July. Wild females were blood fed on the 
author, and in captivity they laid from 24 to 52 eges, averag- 
ing 33 per female before dying. The ovaries dissected from the 
dead females contained additional eggs. 

Aedes pionips Dyar 

This species is typical of the northern conifer forest and is 
near the northern edge of its distribution along timberline 
at Great Whale River. Larvae were found from 20 to 24 
June in rock pools containing sedge, grass, moss, and heaths 
at. the margins, and in old oxbow lakes in spruce forest. The 
rock pools were 4 to 6 ft. in diameter and averaged about 1 
ft. in depth. The usually shaded pools contained dark stained 
water which was about neutral to slightly acid and with 
temperatures averaging 50°F. The bottoms of the pools were 
covered with organic debris and spruce branches. Algae and 
bacterial slime were present in one pool. The oxbow lakes 
were quite large in size and several feet deep. The species 
was uncommon in larval collections and no adults were col- 
lected in the field. 

Aedes pullatus (Coquillett) 

This spécies has previously been reported only from west- 
ern North America (except Michigan) but specimens were 
collected abundantly at Great Whale River. Larvae were 
collected from about 150 pools and were reared from 17 field 
stations. They were collected from 16 June to 6 July at 
elevations from sea level to about 1000 ft. The usual habitats 
were unshaded bare granitic or gneiss rock pools, and rock 
pools with sedge or sphagnum or other moss and humus on 
the sides and bottoms. The sides of the pools were often 
covered with reindeer lichen and various heaths such as lap- 
land rosebay and bog rosemary. The pools varied in size 
from cracks in rocks to small lakes and were from 2 in. to 
several feet in depth. The water in the pools was clear to 
darkly stained, with a pH of 6.5 to 7.0, and temperatures 
between 45° and 55°F. The larvae were usually observed 
feeding on the rock faces where they oriented vertically either 
upright or upside down from. the rock faces, and fed by 



PRCC. ENT. SOC. WASH., VOL. 52, NO. 5, OCTOBER, 1950 219 

erazing on accumulated organisms and organic debris. Larvae 

also hung suspended from the surface film and fed in a circle 

on suspended material and plankton. Larvae were readily 

disturbed by change in light and wriggled along the rock 

surfaces to the lowest part of the depressions. 

Adults of this species were quite common but the females 

were not bad pests of human beings at the beginning of 

emergence. Females were collected biting human beings on 

5 July. Many radioactive adults were observed emerging 

from the surface of radioactive pools in the afternoons from 

4 to 6 July. 
The swarming habits of the males and the mating habits of 

this species have not been previously recorded except that 
Dyar (1922) noted swarms in forest openings and over wil- 
lows. The swarming habits were studied in some detail by 
Jenkins at Great Whale River. The male swarms were vari- 
able in size and behavior. Individual males were observed 
patrolling about 2 ft. back and forth about 6 in. above the 
tops of many large granite boulders at 10:00 P.M. on 27 June 
in a 5 m.p.h. wind and an air temperature of 55°F. Two 
swarms of about 30 males each were observed about 10 to 12 
ft. above hilltops at 10:00 P.M. on 26 June. The light in- 
tensity was 50 Weston units and the air temperature was 
60°F. The space occupied by each swarm was about a cubic 
yard, but after being disturbed they became loosely asso- 
ciated. No matings or attempted matings were noted in the 
above swarms. Swarming and mating were observed on a 
granite hill on 29 June. At 8:30 P.M. a swarm of 20 males 
formed above the author’s head. The hght intensity was 100 
Weston units, air temperature 58°F. and there was a light 
breeze. At 9:00 P.M. about 40 males danced back and forth 
over a distance of 2 ft. in a small compact swarm headed into 
the wind. An insect net placed vertically above the head 
caused the swarm to re-orient. When the net was moved to 
one side, the swarm followed closely. A cloud of about 300 
females Aedes mosquitoes flew around the author, landing 
and attempting to bite. When females flew near or into the 
swarm, certain ones were immediately surrounded by males. 
When a male and female joined in copulation, they floated 
downwind 1 to 5 seconds and then separated. The pairs were 
usually vertical while encopula, and the males were some- 
times below the females. Occasionally 2 or 3 males pursued one 
female and the ensuing copulation with one male was for a 
shorter period than when a single pair left the swarm. After 
copulation the males immediately rejoined the male swarm 
and mated with other females. The females flew away or re- 
turned to feed on the author. About 100 copulating pairs 
were observed or netted, but only 4 pairs were definitely col- 
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lected in copula. Of these, one pair was a male and female A. 
pullatus while the other three pairs were male A. pullatus 
and female A. hexodontus. 

The mechanics of male swarm formation of A. pullatus is 
interesting. The males hide during the daytime, and at dusk 
follow an instinct to fly up to the top of a promontory, orient 
into the wind above it, and then begin the mating dance of 
flying back and forth. The smaller boulders had oaly, 1 or. 2 
males oriented above them, while the larger boulders had 
several. Treetops and objects at the tops of hills were the 
sites with the largest swarms. About 50 different male swarms 
were observed but collections for identification were made 
from only 10 swarms. It is of especial interest to note that 
copulation took place or was attempted between individuals 
of different species. The male swarms were apparently com- 
posed of a single species. 

Aedes punctor (Kirby) 

The distribution of this species is extensive in the northern 
conifer forest and subalpine zone. It also extends into the 
tundra, but many of the published records actually apply 
to the closely related A. punctodes and A. hexodontus. This 
species was not common at Great Whale River where it was 
collected in black and white spruce forests near sea level in 
bog and rock pools containing vegetation. Larvae and pupae 
were more common in a sphagnum bog pool surrounded by 
black spruce, tamarack, and low birch, and in a sedge marsh 
pool containing iron flocculate with an oil shek at the surface, 
probably caused by iron bacteria. Larvae were also collected 
in a grass pool with the bottom covered with decaying wood 
and vegetation, and in a rock pool containing much vegeta- 
tion. The pools varied in size from 4 to 10 ft. in diameter 
and from 6 in. to 2 ft. in depth. The various pools were either 
shaded or unshaded and contained stained or turbid water 
varying from pH 4.5 to 7.0, and with temperatures from 
48° to 55°F. The larvae were readily disturbed from the 
surface by change in light or jarring of the ground. Larvae 
were collected from 17 to 24 June and were found. more ¢om- 
monly on the south side of the river. 

Adults were relatively rare in biting collections, being 
found only on 17 and 24 June in spruce forest while biting 
human beings. 

Aedes n. sp. 

This distinctive species, which is apparently related to the 
A. trivittatus group, is represented by a single larva which 
was reared to an adult male in the laboratory. The larval 

habitat was an unshaded rock crevice pool on a slope facing 

north at an elevation of 500 ft. The pool was 3 ft. wide by 
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10 ft. long and about 1 ft. in depth. The sides were bare 
eranite rock and on the bottom was dead grass and sedge. 
The larva was collected on 17 June and the adult emerged 
on 23 June. This species is being described by Knight in 
a forthcoming paper. The larva was associated in the same 
pool with A. nearcticus and A. communis. 

Culiseta alaskaensis (Ludlow) 

This species which is characteristic of the northern conifer 
forest has been previously considered to be more western in 
distribution. Collection of adult females at Great Whale 
River extends the known distribution much further eastward. 
Females were collected biting human beings from 16 June to 
2 July in open rocky country and in spruce forests from near 
sea level to 1000 ft. elevation. They were more common in 
moist spruce-moss forests, but not more than 3 or 4 females 
bit at one time. Biting occurred throughout the day, even in 
bright sunlight, in spruce forest or in open hilly country. 
Females attempted to bite on the lee side of persons in open 
hilly country when the wind velocity was 15 to 20 m.p.h. This 
species was somewhat more common than C. impatiens with 
which it was sometimes associated. Culiseta females were re- 
‘ported by local residents to be biting about 1 June. By 6 
July no biting was observed, and no egg masses or larvae 
were discovered. 

Culiseta impatiens (Walker) 

C. impatiens is widely distributed in northern North Amer- 
ica throughout the northern conifer forest. Adult females 
were collected while biting at Great Whale River from 16 
June to 1 July in white spruce-lichen and spruce-moss forests 
from near sea level to about 700 ft. elevation. This species 
was less common than (C. alaskaensis, with which it oceurred 
in the forest; not more than 1 female was observed biting a 
person at one time. The females bit anytime of the day but 
not in strong wind. 

Eucorethra underwoodi Underwood 

This predaceous chaoborine is widely distributed in the 
northern conifer forest and is of importance in reducing 
populations of Aedes larvae. At Great Whale River the larvae 
were quite common in spruce forest and mountain meadows. 
They were collected in rock pools, particularly in the deeper 
pools with steep sides where there were shaded corners and 
hollows, and also in mossy bog pools with recesses in which 
the larvae could hide. The water in some pools was clear, but 
most of the habitats contained dark stained water containing 
much organic colloidal material. The pH of the water was 
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acid to neutral and the water temperatures ranged from 39° 

to 60°F. The larvae were found in the corners of the pools, 
often below the surface where they waited motionless for long 
periods of time until larvae came close enough to be captured. 
In these habitats A. pullatus was the most important food 
and many were observed to be eaten. The larvae were seized 
by any part of the body and consumed bit by bit. In the 
laboratory 3rd and 4th instar larvae consumed all species of 
larvae offered, but did not eat pupae even when starving. 
Development is apparently quite slow and nearly all instars 
may be observed in the field at one time. In cold snow melt 
pools development may take two years since in central Alaska 
mature 4th instar larvae were collected by Jenkins (1948) 
on 7 May 1947 from the bottom of a snow bank which had 
just thawed. At Great Whale River second to fourth instar 
larvae were collected from 16 June to 6 July, pupae from 
20 June to 6 July, and adults after 21 June. 

Adult males were collected swarming on 26 and 28 June 
from 8:30 P.M. to sundown at 10:15 P.M. The swarms were 
small and loosely aggregated about 6 ft. above the ground 
over bushes in a heath bog. An adult male was collected on 
22 June while feeding or probing in pistillate flowers of wil- 
low about 5 ft. above the ground. 

Chaoborus nyblaei Zetterstedt 

This species was very abundant and larvae were commonly 
observed in a number of habitats including bare rock pools, 
pools with vegetation such as sedge or moss, sphagnum bog 
pools, depressions in spruce forest, oxbow lakes containing 
decaying logs and branches, and sedge marsh pools. It is pos- 
sible that other species of Chaoborus were present. Accurate 
identification was impossible, as only a few of the larvae 
were reared to adults. Larvae were collected in both shaded 
and unshaded pools of all sizes. The water was clear to dark 
stained and the pH 5.3 to 7.0, with water temperatures from 
47° to 55°F. The larvae were nearly transparent in clear 
water but were dark yellowish in darkly stained water. They 
remained suspended motionless several inches below the sur- 
face of the water. The most important food was larvae of A. 
pullatus and A. excrucians. After eating mosquito larvae 
the gut in the transparent chaoborine larvae was very dark. 
A bright red line marked the gut after small red microcrus- 
tacea had been eaten. In some pools containing large num- 
bers of these larvae, mosquito larvae were rare or absent. 
The Chaoborus larvae were usually found in shaded recesses 
under overhanging rock and they often aggregated at the 
narrow end of rock pools. 
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Chaoborus americana (Johnson) 

No larvae of this species were collected, but pupae were 
found in a small sedge pool with humus margins on 24 June 
and were reared to adults in the laboratory. The adults were 
abundant and large male swarms were observed from 28 June 
to 3 July along the shore of a lake, on a rock knoll, and among 
willow thickets. The small black males danced from about 
5:30 P.M. to 9:30 P.M. in a manner similar to that of the 
Chironomid male swarms which occurred in the same location. 

Mochlonyx sp. 

Larvae were collected in rock pools from 17 to 29 June. 
The pools contained much organic debris and humus on the 
bottoms and moss and humus on the sides. Larvae were col- 
lected at elevations from about 300 ft. to 800 ft. The larvae 
were not common and none were reared to adults in the lab- 
oratory, so that identification of the species is at present un- 
certain. 

SUMMARY 

An ecological survey of mosquitoes was made at Great 
Whale River, Quebee on the eastern shore of Hudson Bay 
during the summer of 1949. This locality is near the timber- 
line and 15 species of culicids were collected from tundra, 
alpine, and northern conifer forest habitats. The breeding 
habitats, dates, adult activity and biting habits are presented 
for each species. Significant extensions of range of Aedes 
nearcticus, A. mgripes, A. pullatus and Culiseta alaskaensis 
were obtained. The most important pest species were Aedes 
communis, A. pullatus, and A. excrucians. Male swarming 
and mating habits of A. pullatus were studied in detail. 
Most of the species were reared in the laboratory and indi- 
vidual associations were made of larvae, pupae, and adults 
for taxonomic studies. Certain biological data are presented 
which would be useful in guiding control operations in this 
area and throughout the arctic and subarctic regions. 
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LELAND OSSIAN HOWARD 

1857-1950 

An amazing enrichment of human thought has resulted 
over the past several decades from patient, farsighted and 
well-organized research by men of science. The proud record 
of these achievements has not been stressed in proportion to 
the importance of the accomplishments, for upon the founda- 
tion laid by these men the superstructure of modern natural 
history is supported. Therefore, in the words of Dr. George 
Brown Goode: ‘‘Is it aot incumbent upon workers in science 
to keep green the memory of those men whose traditions they 
have inherited ?’’ 

The subject matter which follows is an endeavor, however 

inadequate, to pay tribute to the memory of one of these men 
of science who just recently reached the end of a long, long 
life. To him was given power of mentality and breadth of 
opportunity which not only enabled him to live a full, rich 
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life in service for mankind, but also to perform outstanding 
service toward alleviation of human suffering. 

Leland Ossian Howard, internationally known American 
biologist and writer, and administrator as Chief of the Bu- 
reau of Entomology, U. 8. Department of Agriculture for 
33 years, was born June 11, 1857 at Rockford, [linois. 

He was the oldest child of Ossian Gregory Howard and - 
Luey Denham Thurber Howard. Students of heredity will 
be interested to note that both his paternal and maternal an- 
cestors ‘‘were for the most part physicians and preachers with 
an occasional farmer.’’ His paternal grandfather, Dr. Calvin 
Howard, of Delhi, New York, was an amateur astronomer, 
and founded a local natural history society in the 1840’s, 
while his maternal great-great-grandmother was Lois Picker- 
ing, of the Pickering family of Massachusetts, from whom 
there also came several men of science, notably Professor 
KE. C. Pickering of Harvard, a noted astronomer and member 
of numerous scientific academies, and also Dr. Charles Pick- 

ering of Philadelphia, (Harvard Class of 1826,) who was 
prominent in the early days of the Philadelphia Academy 
of Natural Science. Among others more or less distantly re- 
lated, who came into prominence in various fields of activity 
were Jacob M. Howard, United States Senator from Mich- 
igan, and one of the founders of the Republican Party; Gen- 
eral O. O. Howard of Civil War fame; Henry L. Stimson, 
formerly Secretary of State, and William Howard Taft, 
former President of the United States and former Chief 
Justice of the United States Supreme Court. 

While Leland was still an infant his parents moved to 
Ithaca, New York where his father became connected with 
a law firm and where the growing youngster attended school. 
He very early became interested in outdoor life and natural 
history, particularly in birds and insects. These studies were 
encouraged by his parents, who, from time to time, purchased 
for him various available books, such as ‘‘The Butterfly Hunt- 
er,’ by Treat, and ‘‘Insects Injurious to Vegetation,’’ by 
Harris. He and his boy companions organized and _ for 
several years were enthusiastic members of the Ithaca Natural 
History Society. 
Young Howard attended Ithaca Academy and later a 

nearby Latin preparatory school until the death in 1873 of 
his father, which left Leland’s mother with the care and edu- 
cation of three sons. On his 16th birthday he passed the 
entrance examination, and in September of 1873 became a 
student at Cornell University. During the four years that 
followed in that institution, he not only made excellent prog- 
ress with his studies, but was particularly fortunate to come 
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under the influence of such noteworthy instructors as John 
Henry Comstock, who was one of the world’s most famous 
entomological teachers, Professor 8S. H. Gage, later of micro- 
scope fame, and the elder Agassiz, whose lectures he had 
the good fortune at times to be able to attend. Perhaps 
most important of all, however, he came to know Professor 
Charles Valentine Riley, with whom in after years in Wash- 
ington he was to become very closely associated. Needless to 
say the acquaintance and influence of men of this type proved 
in time to be of greatest helpfulness to him. 

On November 13, 1878, L. O. Howard, then 21 years old, on 
the recommendation of Professor Comstock was appointed as 
assistant to Dr. C. V. Riley who had recently entered on his 
new position in Washington, D. C., as entomologist in the 
United States Department of Agriculture. This was Howard’s 
beginning of a period of official Government service that was 
to continue for over 49 years, and which through his subse- 
quent work and influence was to comprise one of the most 
important epochs thus far in American economic entomology. 

For a time after entering upon his new work, the young 
man was used by Dr. Riley more as a clerk than as a scientific 
associate. A little later, however, he was assigned to compile 
a manual on silk culture. This formed the beginning of a 
long series of publications that were subsequently issued year 
after year under the authorship of his chief, a practice not 
uncommon in those days. As time went on he also performed 
considerable field work that involved travel, such as an assign- 
ment on army. worms in Virginia, Illinois, Indiana and Wis- 
consin; on rice insects in Georgia; on sugar cane insects in 
Louisiana, and the like. As Dr. Riley’s assistant, he also had 
a more or less active part in a number of other activities in 
which his chief was interested, including preparation of por- 
tions of the manuscript subsequently published in the Reports 
of the U. S. Entomological Commission, in the regular official 
bulletin and cireular series and in the little periodical estab- 
lished by Riley known as Insect Life. For some three years 
during the eighties he also used his spare time in attending 
medical college, and, although he did not graduate, he gradu- 
ally became more and more interested in the possibilities of 
medical research, particularly in the relation of insects to 
human disease. 
When Dr. Riley resigned in March 1879 and was succeeded 

for two years by Professor Comstock, the duties of the young 
assistant under the new leadership were not greatly changed, 
although he performed, in addition, considerable research 
during that period on scale insects which later was published 
under the authorship of Comstock. It was also about that 
time that he first became really interested in parasitic insects 
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and of their possibilities in control of injurious forms. At 
the end of two years Professor Comstock returned to Cornell 
and Dr. Riléy was reappointed to his former position and 
remained as Chief of the Division of Entomology until his 
resignation in June 1894. 

During the years 1878 to 1894 insect problems greatly in- 
creased both in scope and number, and, in addition to those 

already mentioned, comprised control of the codling moth, 
chinch bug, plum ecurculio, fluted scale, horn fly, grain aphis, 
ox bot, periodical cicada, the hop plant louse and others. In- 
vestigations also were made on bee culture and continued on 
silk worms. With the growth of the organization Howard 
became associated with a number of other workers who al- 
ready were, or subsequently became noted in their respective 
fields. Among these, to mention only a few, were C. L. Mar- 
latt, Nathan:.Banks, E. A. Schwarz, Henry Ulke, W. B. Al- 

wood, C. H. T. Townsend, F. M. Webster, D. W. Coquillet, 
Albert Koebele, C. Hart Merriam, and Lawrence Bruner. 

There were also during those year other things of impor- 
tance in Howard’s life. One of these, notably, was his mar- 
riage on April 28, 1886 to Miss Marie T. Clifton, who lived 
in Washington and whose parents originally came from Mary- 
land. The young couple resided for a time in Washington 
Heights, afterwards in old Georgetown, and still later re- 
turned to Northwest Washineton. Of that union there were 
born three daughters, Luey Thurber, Candace Leland (Mrs. 
Edward D. Payne), and Janet Moore Howard. The mother 
died in 1926. Another event was his admittance in 1886 to 
membership in the Cosmos Club, an internationally known 
organization of scientists, writers, artists and the like. How- 

ard’s associations there, as he, himself, has written, were not 
only a ‘‘eonstant source of delight, but of the most enermous 
educational value.’’ This membership continued for sixty- 
four years and terminated only with his death, at which time 
he was the oldest living member of the Club both in age and 
membership. Still another happening was the building in 
1900 of a small summer home in the Catskill mountains in a 
community that later became known as the Onteora Club. 
With the passing of years this too became a great advantage 
to him and his family, and throueh it they not only had a 
comfortable place in which to spend their summers, but were 
enabled to know many delightful and distinguished people 
including scientists, writers, artists and others having con- 
genial tastes. During all this period, and for many vears 
thereafter, his salary, in common with that of other scientific 
workers in Government service, was very small, so, with the 
increase of responsibilities it became necessary to supplement 
it with various kinds of outside work on his own time. In 
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addition to his official ‘‘ghost writing’’ for his chiefs Riley 
and Comstock he began, on his own time, occasional lecture- 
ships, and writing for various magazines, such as the Youth’s 
Companion and others, and the preparation of entomological 
definitions and subject matter for the Century and Standard 
dictionaries and for the International Encyclopedia. This 
practice he continued for several years thereafter as his sal- 
ary—deplorably—remained meager during all his long years 
of useful service. 
When Dr. Riley resigned in May 1894 from the post of 

Chief of the Division of Entomology, L. O. Howard, at that 
time 37 years of age, was appointed by the then Secretary of 
Agriculture, the honorable J. Sterling Morton of Nebraska, to 
take the vacant place. This became effective in June 1894 
and C. L. Marlatt was appointed first entomological assistant. 
Something of the change in and growth of the entomological 
organization may be gained by the fact that when L. O. How- 
ward became Chief of the Division, not yet of Bureau status, 
the total annual appropriation for Federal entomological 
work of all kinds was only $30,000. When he retired from 

the position of Chief, 33 years later, the annual appropriation 
was $3,000,000. 

The next clearly defined epoch in the story of Howard’s 
life is the ten year period from 1894 to 1904. During that 
decade the events were many and the picture at times became 
complex. A single individual is not often granted the ability 
and the opportunity to attain world-wide distinction in all 
of three distinct and definitely separated fields of research. 
However, it was that of L. O. Howard in the years that fol- 
lowed, since it became his fortune to become preeminent in 
each of the fields of Research Administration, in Parasite 
Introduction and in Medical Entomology. There soon arose 
ample opportunity for intensive development of his capabil- 
ities in administration. In addition to the work already con- 
sidered, there occurred about that time three events which 
fixed the attention of the whole country upon the importance 
of entomological work. The first of these was the discovery 
of the gypsy moth in Massachusetts in 1889; the second was 
the San Jose scale in the Eastern United States in 1893; and 
the third was the appearance of the Mexican cotton boll weevil 
in Texas in 1894. The research performed on these problems 
was of course in addition to that on all the other pests pre- 
viously mentioned. It inevitably required more funds and 
increased personnel, resulted in substantial growth of every 
phase of the work of the organization, and took Dr. Howard 
year after year on numerous and often repeated trips to Eu- 
rope and other countries in the course of its development. On 
July 1, 1904, the entomological work of the Department. of 



PROC. ENT. SOC. WASH., VOL. 52, NO. 5, OCTOBER, 1950 299 

Agriculture was raised to Bureau status and Dr. Howard 
served as Chief of the Bureau of Entomology from that date 
until his retirement from that office in 1927 at the age of 70. 

During all these fairly well defined periods of time, How- 
ard’s personal life was so fully blended in with his official 
work that full narration of these activities would comprise 
a veritable history of the organization which he headed. The 
stream of personal biography merges with the torrent of Bu- 
reau progress too thoroughly for separation. 

A notable addition to the striking events of the last decade 
of the nineteenth century was the discovery by Ross in 1898 
of the transmission of malaria by Anopheles mosquitoes. This 
was undoubtedly one of the most far-reaching and revolution- 
ary discoveries ever made up to that time in the etiology of 
disease, since malaria was practically a world-wide malady. 
The attention of investigators everywhere was drawn to this 
new field, and it soon was broadened to an extraordinary 
degree. In a very short time thereafter the work of Reed, 
Carroll, Lazear and others demonstrated that without doubt 
yellow fever is also mosquito-borne and is transmitted only 
by a certain species of mosquito. Thus, medical entomology 
presently became a most important field of investigation and 
discoveries followed one another with rapidity. While it is 
true that most of the main discoveries in medical entomology 
have been made by the medical men, yet much of the work 
demanded the intimate cooperation of pathologists and en- 
tomologists, and in all these Dr. Howard had an honorable 
part. Having had more or less of a medical education and 
being deeply interested in medical subjects, this new develop- 
ment of entomology deeply appealed to him, and, under his 
immediate supervision, or in cooperation with Reed, Ross, 
Lazear and others, extensive series of experiments were car- 
ried on. with mosquitoes, house flies, fleas, bedbugs, cock- 
roaches and other domestic insects in relation to disease. The 
results reported through Bureau publications or other chan- 
nels received world-wide publicity and much active discus- 
sion. In 1921 Dr. Howard published ‘‘A Fifty-vear Sketch 
History of Medical Entomology,’’ (Smithsonian Rpt. 1921) 
in which the subject was fully treated up to that time. This 
supplemented other previous works by him on the subject, 
notably, his ‘‘ Mosquitoes’’ in 1901, and his book, ‘‘ The House- 
fly, Disease Carrier,’’ in 1911 (Stokes). In a recent review 
of the use of petroleum oils in controlling mosquitoes, it is 
pointed out that ‘‘in 1867 Dr. Howard observed how ‘illumin- 
ating oil’ killed. mosquitoes when he accidentally spilled some 
oil while filling a,lantern over a horse trough infested with 

wigglers. When called upon, vears later, to devise a means of 
killing mosquitoes, he remembered this incident from his early 
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boyhood, and so performed the experiments that led to uni- 
versal use of petroleum oils as mosquito larvicides.’’ 

The practical use of predatory and parasitic insects in the 
control of injurious pests was under consideration for many 
years and tentative experiments had been made from very 
early times by a number of European students and later by 
others in America. The spectacular success obtained follow- 
ing importation of the ladybird beetle, Novius cardinalis, 
from Australia into California in 1889 for control of the cot- 
tony cushion seale, Icerya purchasi, brought about largely 
through the efforts of Dr. Riley, assisted by Albert Koebele, 
aroused great hopes, and by degrees the study of the natural 
enemies of imported insect pests became a large part of the 
program of every project. Work of this sort, carried on 
since 1905 by Dr. Howard and his assistants, was in some in- 
stances on an extensive scale as, notably, with the European 
and Japanese natural enemies of the gypsy and brown tail 
moths, and had a very considerable degree of success. Under 
his leadership many species brought from other countries, 
have been acclimatized in America and undoubtedly have been 
of great assistance in control of these pests and in the preven- 
tion of their spread. Similar plans also were developed by 
him on a large seale in connection with work against the 
Japanese beetle and the European corn borer. Laboratories 
were established in Japan for work against the former and 
in the south of France for work against the corn borer. Nu- 
merous beneficial species have been studied and introduced, 
and several of these have become established with results that 
can not even yet be adequately measured, but which can not 
fail to be of vast benefit in control. Again the story is too 
lenethy for detailed narration here, but Howard himself 
has put it on record fully and effectively in an illustrated 
article entitled ‘‘The Practical Use of Insect Enemies of 
Injurious Insects,’’ (USDA Yearbook, 1916). 

In addition to all his other interests, Dr. Howard was also 

deeply interested in the taxonomy of parasitic Hymenoptera 
and for many years engaged in taxonomic studies. During 
his long career he published numerous papers in the field of 
taxonomy in which many new genera and species were de- 
scribed. Several species in each of the groups Ichneumonidae, 
Braconidae and Proctotrupoidea bear his name as author, but 
but by far the greater part of his work in this field dealt with 
the Chalecidoidea. In this latter group he published descrip- 
tions of many species from various parts of the world. For 
many years he was a recognized authority, especially on the 
parasites of scale insects, and his ‘‘Revision of the Apheli- 
ninae of North America’’ (U.S. Div. Ent., Tech. Bul. 1, 1895) 
together with ‘‘New Genera and Species of Aphelininae with 
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a Revised Table of Genera’’ are necessary tools for anyone 
attempting to identify parasites of scale insects. 

From 1896 to 1930 Howard was recognized by the award 
of honorary degrees from several institutions. These included 
the Ph: M.D..-Gb-D., and ‘D:Se. 

More than 900 publications came from the pen of Dr. How- 
ard during his creative years, including his annual reports 
as Chief of Bureau and many technical and popular bulletins 
and the like issued officially, and a veritable stream of pe- 
riodical articles. The more extensive and the more important 
of his works, including some already mentioned here, were: 
‘“The Insect Book,’’1901; ‘‘Mosquitoes,’’ 1901; ‘‘The House- 
fly, Disease Carrier,’’ 1911; ‘‘ Mosquitoes of North Ameriea,’’ 
(published in 4 volumes, 1912-17, in joint authorship with 

H. G. Dyar and Frederick Knab); ‘‘A History of Applied 
Entomology,’’ 1930; ‘*The Insect Menace,’’ 1931; and ‘‘ Fight- 
ine the Insects: An Autobiography.’’ 1933. In 1930 there 
was published by the Smithsonian Institution (Pub. 3065) 
his monumental work on a ‘“‘ History of Applied Entomology,’’ 
and in 1933 there was published by the Maemillan Company 
of New York and London his autobiography under the title 
of ‘‘Fighting the Insects: The Story of an Entomologist.’’ 

In addition to all those activities previously mentioned, 
Dr. Howard also held the following positions: Honorary Cu- 
rator, Division of Insects, U. 8. National Museum, since 1895 ; 
Consulting entomologist, U. S. Public Health Service, since 
1904; Senior Entomoloeist with grade of Senior Sureeon, Re- 
serve of U.S. Public Health Service, since 1919; Member of 
Committee on Avriculture of National Council of Defense, 1917 ; 
Chairman of subcommittee on Medical Entomology, National 
Research Council, 1917; Trustee of Cornell University, 1900- 

1905; Permanent Secretary, American Association for the 
Advancement of Science, 1898-1920, 22 years; President of 
American Association of Economic Entomologists, 1894; 
President, Biological Society of Washineton, 1897-1898; 
President, Cosmos Club, 1909; President. Washington Acad- 
emy of Sciences, 1916; President, American Association for 
the Advancement of Science, 1920; President, Entomological 
Society of America, 1920; Honorary President, Entomological 
Society of Washington for many years; Vice President, Inter- 
national Congress of Agriculture, Paris, 1923; Honorary Presi- 
dent, International Conference of Phytopathologists and Eeo- 
nomic Entomologists. Holland, 1923; Chairman. Pan-Pacific 
Food Conservation Congress, Honolulu, 1924; President of 
Section of Economic Zoology, International Congress of Zool- 
ogy, Budapest, 1927; and President of International Congress 
of Entomology, Ithaca, N. Y., 1929. In addition to the above 
he likewise was a member of the following: American Philos- 
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ophical Society; National Academy of Sciences; Fellow of 
American Academy of Arts and Sciences; and was honorary 
member of many foreign scientific societies. Then, too, he 
was decorated Chevalier, Legion of Honor, (France) 1925, 
Officier, 1929; he was made Officier, Order of Agricultural 

Merit, (France) 1925; and was Medalist of the Holland So- 

ciety of New York, 1924. He also received the second Capper 
Award of $5000 and gold medal in 1931 for distinguished 
service in agriculture. 

There is scarcely any need to elaborate on the esteem with 
which he was held by his contemporaries, since his many posi- 
tions of trust and numerous honors received bear ample testi- 
mony in that respect. 

It would not be fitting here to pass over too lightly the very 
important part performed by Dr. Howard in his connection 
with the beginning and development of our Entomological 
Society of Washington. One of its charter members, he 
worked in it long and faithfully, serving at various times and 
over long periods in practically every office within the gift of 
the Society, including more than once the office of President. 
He participated actively in its deliberations and in the for- 
mulation of policies that helped to direct its growth and 
broaden its scope. and from 1928 until his death he served as 
our Honorary President. His work and his influence in every 
phase of our Society’s development have been definitely out- 
standing. 

The twenty-two years during which Dr. Howard served as 
Permanent Secretary of the American Association for the 
Advancement of Science also were sufficiently productive of 
worthwhile results in that organization as to be worthy of 
more than passing mention. During his long association with 
it in that capacity, his labors were arduous and his problems 
were many and complex, but there is no manner of doubt 
that as a result of his efforts there were added objectives that 
contributed greatly to the outstanding place that the Associa- 
tion now has in its field, and it too owes to his memory a debt 
of genuine gratitude for the services he rendered to it. 

Dr. Howard was an inspiration to young men in and out 
of the Bureau over which he presided and he was never too 
busy to counsel with these men, realizing that sooner or later 
they would be called upon to hold positions of responsibility. 
His advice was frequently sought and it was freely and 
eraciously given. 

After Dr. Howard’s retirement in 1927 as Chief of the 
Bureau, he served for four years as consultant to the U. S. 
Department of Agriculture on matters concerning biological 
control of insect pests. He retired from Government service 
on June 30, 1931 at the age of 74. During the 17 years that 
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followed, he resided for a time in Washington, then moved 

to France, and still later returned to America and spent his 
last years in New York State. He died on May 1, 1950 at his 

home in Bronxville, N. Y. At the time of his death he lacked 

only a few weeks of being 93 years of age. 

Dr. Howard’s life was crowded to overflowing with contacts 
and events of perennial interest. To present the story of it 
adequately and properly would require lengthy narration and 
it is regretted that limitations of space have not permitted 
more than a brief résumé of even the more outstanding phases 
of it. We have endeavored, however, to reveal the personality 
of this very brilliant and unusual individual. His life was of 
especial significance to the background of economic entomol- 
ogy in America for the reason that Dr. Howard and the work 
he has done have been thoroughly and inseparably blended 
with its development. It also had a significant effect on 
entomology in other widely separated parts of the civilized 
world as well, because of his influence and the examples of 
excellence he furnished to other countries. Here was a man 
who not only studied the insects, but had a deep interest in, 

wide experience with, and a keen sympathy and affection as 
well for all his fellow beines everywhere. Hence any story 
of his life overflows with a spirit essentially human, sincere 
and illuminating. 

When upon retirement he laid down his mantle as Chief 
he left the country with the strongest and most efficient 
entomological organization in the world, built upon the foun- 
dation of usefulness to mankind. While it is true that he 
surrounded himself with entomologists of high caliber, an- 
other example of his foresightedness, many of whom had at- 
tained national and international reputations, yet it was he 
who. more than anyone else, provided the spark of enthu- 
siasm and leadership which resulted in the present Bureau 
which will remain a lasting monument to him. 

Dr. Howard himself has perhaps given the best summation 
of all when in 1933, 17 years before his death, in the conelud- 
ing lines of his autobiography he says: ‘‘I have led a long 
and happy life, and I have been very lucky to have been able 
to spend it all working in entomology. Surely the world 
knows a great deal more today about our rivals, the insects, 
than it did when I was a youngster. I am thankful that fate 
has given me a chance to see this great progress, and to watch 
it from the inside, and to be one of the workers.”’ 

A. B GAHAN 

G. J. HAEUSSLER 

E. R. SASSCER 

J. S. WAbDE, Chairman 
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THE INTERNATIONAL COMMISSION ON ZOOLOGICAL NOMEN- 

CLATURE AND THE CORRECT NAME FOR THE 

NORTH AMERICAN MONARCH BUTTERFLY! 

(LEPIDOPTERA, DANAIDAE) 

By Wiuw1AM D. Fieutp, Division of Insects, U. S. National Museum, 

Washington, D. C. 

Among one of the well intended (but extremely hasty) ac- 
tions taken by the International Commission on Zoological 
Nomenclature at their meeting in Paris, July, 1948, was the 
settlement? of the problem of the identity of the species to 
which the name Papilio plerippus Linnaeus, 1758 should be 
applied. This question also involved the problem of the cor- 
rect generic name of the Monarch butterfly, since plexippus is 
the type of the genus Danaus Iluk, 1802. 

The identity of this species has been in dispute for over 
fifty years, with one large group of lepidopterists using the 
name plerippus L. for an oriental species and another group 
using this name for the North American Monarch butterfly. 

Mr. N. D. Riley® gave reasons for applying the name ple.r- 
ippus to the North American Monarch. Most authors followed 
Riley until Mr. A. Steven Corbet? showed that it was highly 
probable that the name plerippus should be applied to the 
oriental species. Next Mr. G. Talbot? showed that the name 
should definitely be applied to the oriental species. Then Mr. 
Corbet® substantiated Talbot’s conclusions and stated that an 
application had been made to the International Commission 
on Zoological Nomenclature for the retention of the name for 
the North American Monarch. 

At the meeting of the Commission in Paris, Mr. Francis 
Hemming, secretary and acting president of the Commission 
proposed in a memorandum‘ to the Commission that the prob- 
lem be settled by declaring that the species to which the name 
Papilio plexippus Linn. applies is the North American Mon- 
arch and not the Chinese species. 

Mr. Hemming’s method of fixing the name plexippus led 
the Commission into making a mistake. He proposed that the 
name be fixed by reference to some published figure of the 
North American Monarch. Accordingly at the thirteenth 
meeting held by the Commission during the Paris Congress 

1Published with the permission of the Secretary of the Smithsonian 

Institution. 
“Bull. Zool. Nomen. 4, pts. 13/15: 359-361, 1950. 
3Trans. Ent. Soc. London 78:454, 1928. 

4Proe. Roy. Ent. Soc. London 10 (B): 18, 27, 1941. 
Trans. Roy. Ent. Soc. London 93, pt. 1:115-116, 1943. 
6Proc. Roy. Ent. Soe. London 18 (B), pts. 9-10:188-190, 1949. 
7Bull. Zool. Nomen. 3:137, 1950. 
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he suggested that ‘‘if the Commission were to decide in favor 
of the North American ‘Monarch,’ a suitable figure would be 
that which appeared as fig. 1 on plate 7 of Holland’s ‘ Butter- 
fly Book’ (revised edition issued in 1931), a work which was 
known: 1 and readily accessible to, every worker in this 
eroup.’ 

The Commission hastily fered and to quote from the offi- 
cial record of the meeting? decided ‘*to use their plenary pow- 
ers to direct that the trivial name plexrippus Linnaeus, 1758 
(as published in the binominal combination Papilio plexip- 
pus) should be applied to the Sg en species figured as 
Danaus plexippus by Holland (W. J.), 1931, Bartorly Book 
as figure 1 on plate 7 ioe hhe Pee thus represented was 
then “placed upon the Official List of Specific Trivial Names in 
Zoology 
Asa eat of this action we now have an official figure to 

represent the Monarch. We have an official or ‘‘type’’ speci- 
men since the specimen from which the official figure was 
made is in the collection of the Carnegie Museum, Pittsburg, 
Pennsylvania. 

This action by the Commission also settled the problem of 
the correct generic name for the North American species, 
which is Danaus Kluk, 1802, with Diogas D’Almeida, 1939 as 
a synonym. 

The selection of Holland’s figure 1 on plate 7 of his Butter- 
fly Book, however, was most unfortunate! Because of that 
selection the Commission did not fix the name plexippus for 
the North American Monarch as was intended, but fixed it in- 

stead to a distinct subspecies of that Monarch! A subspecies 
that is not found in North America, except as a rare visitor! 
The insect illustrated by Holland is clearly the subspecies 
usually known by the name megalippe Hiibner or ngrippus 
Haensch. It inhabits northern South America and parts of 
Central America and is not known to have migratory habits. 

Hollands’ figure clearly shows all three of the characters of 
megalippe: (1), the preapical spots on the forewings above 
are white instead of tawny; (2) the apical portion of these 
wings are almost wholly obscured by black; and (3) the small 
white spots in the black margin of the hind wings above are 
obsolete in cells Cuy, M3 and Mo. 

Further, the specimen from which this figure was made was 
examined by Dr. Huge Kahl and Dr. Ralph Chermock for 
Mr. A. H. and Mrs. L. F. Clark.® It was found to be labelled 
as having come from South America (no specific country ) 
and as having been purchased from Dr. O. Staudinger. 

8Proc. Biol. Soc. Washington 51:179, 1938. 
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Thus we have no choice other than to apply the name Da- 
naus plexippus plexippus (L.)® to the subspecies occurring 
in northern South America and Central America, with mega- 
lippe Hiibner and mgrippus Haensch as synonyms. 

The question of what to call the subspecies found from 
Central America north through Mexico, the United States 
and into southern Canada now arises. An examination of the 
names that have been used for this population ‘discloses that 
its valid name is Danaus plexippus menippe (Hiibner), 1816.1° 
This name, already used by Benjamin, Forbes and others, is 
not unfamiliar to students of American butterflies. The other 
two names that have been appled to this population fall to 
menippe. The first, Papilio archippus Fabricius, 1793, falls 
because it is a homonym of Papilio archippus Cramer, 1775 
(=Limenitis archippus (Cramer) ) and the second, Huploea 
curassavicae Fabricius, 1938 (!) because of the law of pri- 
ority. This last name appears in the Systema Glossatorum, 
with a title page date of 1807, but this extremely rare work 
was not published until the Bryk fascimile edition appeared 
in 1938 

I cannot help but offer the constructive criticism that had 
there been any published notice prior to the Paris meetings!” 
that the Commission was going to consider fixing the name. 
plexippus by reference to Holland’s figure, this mistake would 
have been avoided. American Lepidopterists would have had 
the opportunity to point out the true identity of that figure. 
The Commission would have been able to solve the problem 
im the way they intended. 

*Those who prefer to use the name plexippus only as a binomial eom- 
bination, may of course continue to use it for the species as a whole. 
Most of the literature on the Monarch is concerned with its migratory 
habits and since the nominotypical northern South American plexippus 
is non-migratory, while the North American plexippus menippe is migra- 
tory, most authors will want to use the trinomial names to clearly indi- 

eate the population they are discussing. 

10Tn the original reference (Verz. bek. Schmett., p. 16, no. 86, 1816) 
menippe Hiibner is proposed as a substitute name for erippus Cramer 
(Pap. Exot. 1:4, pl. 3, fig. A, B, 1775), plexippus Cramer (Pap. Exot. 
3:24, pl. 206, fig. E, F, 1779-1780) and archippus Fabricius (Ent. Syst. 
3:49, no. 1.0, 1793). Hrippus of Cramer is of course a distinct species 

and I exclude it from consideration of the name menippe and choose the 
plexippus Cramer figures as representing typical menippe. 

11See Griffin, Jour. Soc. Biblio. Nat. Hist., 1, pt. 9:261-267, 1939. 
12The proposal to fix the name plexippus first appeared in a paper by 

Corbet (see footnote 6) published October 17, 1949, although there was 
no mention of fixing the name by means of reference to Holland’s fig- 
ure.- In an editorial note to Corbet’s paper we are informed that the 
proposal was accepted by the Commission in’ Paris. Thus fourteen 
months after the Paris meetings, although without any official notice 
from ne Commission itself, we were informed of both the. intent to solve 
the problem and of the solution of the problem! 
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A NEW SPECIES OF MOSQUITO IN CALIFORNIA, AEDES 

(OCHLEROTATUS) BICRISTATUS 

(DiprerA, CULICIDAE)1!,? 

By Ernestine B. THURMAN? AND Eric C. WINKLER#* 

During routine inspections associated with the mosquito 
control projects of the Lake County Mosquito Abatement Dis- 
trict, third and fourth instar larvae of a new species of mos- 

quito were collected by the junior author near Kelseyville, 
on February 21, 1950, and forwarded to the Identification- 

Evaluation Unit of the Bureau of Vector Control for further 

study. On confirmation by Dr. Alan Stone, Bureau of En- 

tomology and Plant Quarantine, U. 5S. Department of Agri- 

culture, of the undescribed status of the species, subsequent 

collections were made in the area surrounding Clear Lake. 
Between February 21 and April 21, 294 larvae and pupae 
were eollected. From these, 37 males and 92 females were 
reared, 26 of which were in correlated series. In addition, 
one male and three females (two biting) were collected in the 
field. Associated species collected during the study were 
Culiseta incidens (Thomson, 1868), Aedes varipalpus (Co- 
quillett, 1902), and Aedes sp. 

Lake County, with an area of 1,256 square miles, is a re- 

eion composed of mountains, small valleys, arroyos, and lakes, 
fitted into the topography of the Coastal Range. The ecol- 
ogical situations represented here are typical of the Upper 
Sonoran and Transitional Zones of Northern California. 

During December, 1949, through early February 1950, 
Lake County was subjected to short periods of subfreezing 
temperatures, intermittent rains, and light snows. The snow 
usually melted within a few hours at lower elevations (1500 
ft.), while at Loch Lomond (2600 ft. elevation) 6 inches of 

snow remained for some 5 days, and an inch of ice was pres- 
ent until the middle of January on some of the shallow pools 
in flooded meadows. The early spring rains were followed 
by an unusually dry period. During this time many of the 
roadside ditches became dry, while some of the meadows, fed 
by seepage, remained flooded for over 2 months. 

1A contribution from the Bureau of Vector Control, California State 

Department of Public Health, the Lake County Mosquito Abatement 

‘District, and the Communicable Disease Center, Public Health Service, 

Federal Security Agency, Atlanta, Ga. 

2Entire publication costs paid by Bureau of Vector Control, California 

State Department of Public Health. 

3Entomologist, P.H.S., Bureau of Vector Control. 

4Entomologist, Lake County Mosquito Abatement District. 
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The type locality near Kelseyville, (Township 13 North, 
Range 9 West, Sections 11 and 12, elevation 1390 ft.) con- 
sisted of a grassy roadside ditch and pools in an adjacent 
flooded meadow. The water depth varied from 3 to 10 inches, 
and pH readings ranged from 6.7 to 8.0. The emergent vege- 
tation, consisting chiefly of meadow grasses and semi-aquatic 
weeds, varied from sparse to dense with only a small amount 
of flotage. In this locality larvae and pupae were collected in 
full and partial sunlght. 

Larvae and pupae were collected by the junior author at 
12 sites, all somewhat similar to the type locality, from Blue 
Lakes, northeast of Clear Lake, south to Loch Lomond, and 
east to Clearlake Highlands and the junction of Highways 
No. 53 and No. 20. An additional collection made by John R. 
Walker of the Bureau of Vector Control from a_ 5-acre 
flooded, grassy meadow at Loch Lomond on April 21, included 
one fourth instar larva, 55 pupae, and two females (biting). 
These were taken in the shade of ponderosa pines on the west 
side of the pond, where the water was 4 to 6 inches deep. 

Aedes (Ochlerotatus) bicristatus, new species? 

Larva (Plate 35). Head (fig. A) wider than long. Antenna about 

half as long as head, slightly spiculated; antennal tuft (at) multiple, 

inserted near middle, not reaching tip of shaft. Head hairs: preantennal 

(A) multiple, barbed; lower (B) and upper (C) double; postelypeal 

(dad) double or triple, minute; sutural (e), trans-sutural (£), and supraor- 

bital (g) single. Prothoracic hair #1 single or double, twice as long as 

antenna. Mesothoracic hairs: #1 double; #2 single, both inconspicuous ; 

#3 single, long; #4 double, long. Lateral abdominal hairs single or 

double on segments IITI-VII. Comb (C, fig. B) of eighth segment con- 

sisting of 4 thorn-shaped scales; individual scale (C-S) with a central 

spine longer than the base; minute, lateral spinules near base. Eighth 

segment hair tufts: alpha multiple; gamma and epsilon multiple, barbed ; 

®5Terminology used in description follows that employed by Car- 

penter, Middlekauff and Chamberlain, 1946. 

PLATE 35. AEDES (OCHLEROTATUS) BICRISTATUS, FOURTH INSTAR LARVA 

Fig. A, head and thorax; A—preantennal tuft, B—lower head hair, 
C—upper head hair, at—antennal tuft, d—postelypeal hair, e—sutural 

hair, f—trans-sutural hair, g—supraorbital hair. Fig. B, terminal ab- 
dominal segments; VIII—eighth segment with alpha, beta, gamma, 
delta and epsilon hairs, AG—anal gills, C—comb scales, CS—comb scale 

(enlarged), DP—dorsal plate, DPS—dorsal preapical spine, LH—lateral 
hair, LT—lateral tuft, P—pecten teeth, PT—pecten tooth (enlarged), 
S—siphon, SDT—subdorsal tuft, SVT—subventral tuft, V—valves, VB— 
ventral brush, DB—dorsal brush composed of LC—lower caudal and UC 
—upper caudal. Both figures 60%, drawn with the aid of a camera 

lucida. 
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PLATE 36. AEDES (OCHLEROTATUS) BICRISTATUS, PUPA 

Fig. A, abdomen and paddles with setae numbered on segments I, LV 
and VIII following Knight and Chamberlain, 1948. Fig. B, metanotum. 
Fig. C, dorso-anterior portion of cephalothoracie sheath posterior to head 
sheath, hairs 4, 5, 6 and 7 are dorsal to antennal sheath, and 8 and 9 
posterior to the trumpets, T. Fig. D, head sheath showing antero-ventral 
hairs 1, 2 and 3, AS—antennal sheath, PS—palpal sheath, P—proboscis 
sheath. All figures 60, drawn with the aid of a camera lucida. 

[240] 
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beta and delta single. Siphon (S): length, 3:1; normal pecten (P) on 

basal third; individual tooth (P—-T) with 1-3 minute denticles; one 

heavy, smooth, detached tooth; siphonal ventral tuft (SVT) multiple, 

barbed, as long as basal width of siphon, inserted between detached and 

normal teeth; lateral tuft (LT) quadruple, fine, almost as long as de- 

tached tooth, inserted between and dorsal to detached and normal teeth; 

subdorsal tuft (SDT) double, slightly longer than dorsal preapical spine 

(DPS), inserted dorso-laterally at preapical fifth. Anal segment: longer 

than wide; anal dorsal plate (DP) incomplete, covering 4/5 lateral 

surface, deeply invaginated at ventral, apical third; lateral hair (LH) 

single, almost as long as dorsal plate; anal gills (AG) bluntly pointed, 

dorsal pair half the length of anal segment, longer than ventral pair; 

of dorsal brush (DB), wpper caudal hair (UC) multiple and lower caudal 

hair (LC) single, 11% times as long as upper; ventral brush (VB) well 

developed, three short tufts preceding the barred area. 

Pupa (Plate 36). Cephalothoracic hairs (figs. C and D) Nos. 1, 2, 3, 

5, 6, 8, and 9 single; Nos. 4 and 7 double; angle of palpal sheath (PS) 

rounded. Metathoracic hairs (fig. B): No. 10 multiple; Nos. 11 and 12 

single. Chaetotaxy of abdominal tergites and paddles as _ figured 

(fig. A). 
FEMALE. Medium sized, black and white mosquito; abdomen, 5 mm; 

wing, 4mm. Proboscis dark, unbanded, flaked with white scales to tip. 

Palpus dark, white flaked, %4 as long as proboscis; preapical segment 

il | | | PCT Johnson 

Tex? Figure 1. Dorsal aspect of female mesonotum, Aedes bicristatus, 

S-scutum, SA-scutal angle, Sc-scutellum. 
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1% as long as apical segment; apical segment clothed on inner ventral 

surface with black hairs. Antenna dark, first segment clothed with 

white scales on dorsal surface. Torus white scaled on entire surface, 

integument dark. Occiput clothed with whitish, flat scales; stout, black 

setae dorso-medially projecting forward between the eyes; light setae 

' at vertex; lateral single row of stout dark setae curve over eyes; light, 

erect, forked scales cover the basal, dorso-medial area with a few dark, 

erect forked seales intermixed and just posterior to dark simple setae. 

Thorax (Text figure 1): with 4 longitudinal lines of dark flat scales 

divided by narrow lines of light (tan or whitish) scales from anterior 

margin; medium dark lines extend to prescutellar patch of light scales; 

sub-median lines widened posterior to scutal angle, extend to scutellum ; 

scutum (S) whitish scaled laterally, a narrow line continues sub-medially 

to scutellum; dark scales form a lateral patch to the scutal angle (SA) 

and in the prescutellar space; scutellum (Sc) with white scales and 

black bristles; acrostichal, dorso-central, prescutellar, scutellar, and 

supra-alar bristles are black and conspicuous; anterior pronotal lobes 

with white appressed scales, a few dark scales, black erect bristles, and 

ventral bristles light; proplewra white scaled with many light bristles; 

coxa, white scaled, few dark scales scattered in middle; posterior pro- 

notal lobe clothed with white broad, appressed scales, few black, dorsal 

bristles, 3 light ventral bristles; hypostigial spot conspicuous, white 

scaled; spiracular bristles light; pre-alar bristles numerous, light; ster- 

nopleura clothed with white scales on dorsal area and posterior margin ; 

sternopleura bristles numerous and light; coxa: white scaled, few light 

bristles; mesepimeron with white appressed scales, a large patch of fine, 

light wpper mesepimeral bristles; 8 light lower mesepimeral bristles ; 

meron bare; metapleura bare; metameron white scaled; coxa; white 

scaled with a row of light bristles. Halteres: midhalter and capitellum 

white scaled. Wing: dark, scales narrow; base of costal vein and radius: 

intermixed with white scales to hwmeral crossvein; white scales scatter 

to apex of costa; few light setae on dorsal surface of radius; near 

humeral crossvein; three white scales on base of medial vein; cubital 

vein all dark; anal vein with white scales at base; fringe all dark, com- 

PLATE 37. AEDES (OCHLEROTATUS) BICRISTATUS, MALE TERMINALIA 

Fig. A, internal structures (100%), A-L—anal lobe, B-L—basal lobe, 
Bs—basistyle, B-P—hasal plate, Cl-F—claspette filament, Cl-S—claspette 
stem, Ds — dististyle, Ds-C — claw of dististyle, IX-T —ninth tergite, 
IXT-L—lobe of ninth tergite, Ph—phallosome, Pm—paramere, X-S— 
tenth sternite. Figure B, basistyle (264%) showing dorsal and ventral 
aspects of basal lobe, B-L. Fig. C, apical structures of right and left 
claspettes (430) mounted at different angles to show sclerotized cap, 
C, with its fingerlike projections on filament of claspette, Cl1-F, the partial 
cone-shaped filament, and its line of attachment to the open apex of 
claspette stem, A-Cl-S, with its scalloped edge and two setae. Fig. D, 
phallosome and related structures, A-M—anal membrane, Ph—phallo- 
some, Pm—paramere, X-S—tenth sternite, XS-DA—dorsal arm of 
tenth sternite. All figures drawn with the aid of a camera tacida. 
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posed of a triple row of short, medium, and long scales; alula with one 

row of dark, oar-shaped, short scales; squama edged with numerous, 

fine, hair-like light seales; petiole shorter than 2nd marginal cell; mid 

crossvein separated from posterior crossvein by less distance than 

length of posterior crossvein. Leg: unbanded; femur black and white 

flaked outside, all white inside, dark preapically; kneespot white; 

tibia black and white flaked, dark apically; tarsal segments: I flaked; 

II dark; few white seales; III dark, very few white scales; IV and V 

dark. Abdominal segments: I clothed with large, broad, pointed white 

scales and long light bristles; II-VII dark with broad, white bands on 

basal third, slightly widened at laterals, with scattered white scales 

apically on VI and VIT; cere? dark; venter predominantly light scaled. 

MALE. Coloration similar to that of female. Terminalia (Plate 37): 

Dististyle (Ds, fig. A) inserted at apex of basistyle, slightly swollen 

medially, few setae scattered near apex; claw of dististyle (Ds—C) 

tapered to point; basistyle (Bs) slender, almost three times the basal 

width, concave and open on inner surface; scales, fine spicules, and 

short and long setae on basal surface; long setae on apex; median- 

ventral edge with a dense row of long setae; apical lobe (A-L.) promi- 

nent with short setae; basal lobe (B-L, figs. A and B) large, dorsal 

surface with 7 or 8 long setae, lobe tapers ventrally, ventral point with 

a tuft of setae; tenth sternite (X-S, figs. A and D) with a hook-like 

point at apex; dorsal arm of tenth sternite (KS-DA) simple; anal mem- 

brane (A-M) with 1 or 2 small setae at apex; phallosome (Ph) conical, 

open ventrally, flared at base with lateral and basal projections, apex 

fringed; paramere (Pm) simple, slightly knobbed at apex; claspette 

(C1-S and Cl-F, figs. A and C) long, slender, cylindrical; claspette stem 

(C1-S) five times the length of the filament, with fine setae from inner- 

basal fold to pre-apex; apex of stem of claspette (A-Cl1-S) expanded, 

open, scalloped, bearing two setae; filament of claspette (C1-F) short, a 

partial cone, open on the inner aspect, with a sclerotized cap bearing 

finger-like projections, base of cone attached along outer rim of, and 

forming a semi-circle at, the apex of the stem; ninth tergite (IX-T, 

fig. A) wider than long, base rounded laterally, deeply invaginated 

medially, narrowed medio-laterally to small lobes (IXT-L), separated by 

median-projection narrower than width of a lobe, each lobe bearing 5 or 

6 short spines. 

Type specimens have been deposited in the U. S. National 
Museum. Paratypes have been deposited in the collections of 
the California Academy of Sciences; University of California, 
Berkeley and Davis; Cornell University ; Communicable Dis- 
ease Center, Atlanta, Ga.; National Institutes of Health, 
Bethesda, Md.; United States Department of Agriculture, 
Corvallis, Oregon; Bureau of Vector Control; and the au- 
thors. 

Few variations of consequence were noted in the terminal 
structures of the males and the coloration of the females. On 
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PuaTe 38. AEDES (OCHLEROTATUS) BICRISTATUS, VARIATION IN THE 
NUMBERS OF DETACHED PECTEN TEETH, LENGTH OF SIPHONS, AND 

POSITIONS OF SIPHONAL TUFTS 

Figs. A and B, subventral tuft apical to single detached tooth (speci- 
mens #38-4 and #38-6). Fig. C, subventral tuft basal to single detached 
tooth, siphon 4:1 (specimen #38-7). Fig. D, subventral tuft between two 
detached teeth (specimen #388-2). Fig. E, subventral tuft adjacent to 
single detached tooth (left side of specimen #38-3). Fig. F, subventral 
tuft between two detached teeth, siphon 3:1 (right side of specimen 
#38-3). All figures 60, drawn with the aid of a camera lucida. 

the thorax the light scales may be drab golden as well as 
tan or white. In the female the palpi may be % to 14 the 
length of the proboscis. In the study of 139 larvae, with 
characters of both right and left sides being tabulated, varia- 
tions were confined within a limited range. Lower and upper 
head hairs were occasionally barbed, single, double, triple, 
or combinations of the three with 84 per cent of the lowers 
and 82 per cent of the uppers being double. In prothoracic 
hair No. 1, 58 per cent were single; 20 per cent single and 
double; 21 per cent double; and 1 per cent triple. The num- 
ber of comb seales ranged from 1 to 5 with 49 per cent having 
4 scales on both sides; 31 per cent, 4 and 5 scale combina- 
tions; and 11 per cent, 5 scales. Variations in the number 
of detached pecten teeth were from 0 to 4 with the greatest 
percentage falling within the category of single on both sides 
(58 per cent) ; 16 per cent, double on both sides; and 23 per 
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cent, single and double combinations. The position of the 
basal siphonal tuft in relation to the position and number of 
detached pecten teeth (Plate 38) was noted to be basal, ad- 
jacent, apical, and combinations of the three positions, with 
42 per cent being basal; 19 per cent, basal and apical; and 

15 per cent, apical. In the number of hairs in the lateral 
siphonal tuft, the range included 0 to 4 with 16 per cent being 
double; 19 per cent, double and triple; 37 per cent, triple; 
and 12 per cent, triple and quadruple. The number of hairs 
in the subdorsal tuft included 0 to 3 with 44 per cent being 
single; 18 per cent, single and double; and 26 per cent, 
double. The lateral hair of the anal segment was the most 
constant character tabulated, 99 per cent being single. 

In view of the narrow range of variations noted, it is felt 
that the species has become stabilized in its evolution and is 
indigenous to the localities described. Future investigations 
will probably reveal its presence in other similar localities 
which are flooded by melted snow or cold water. Three female 
specimens loaned by Dr. R. M. Bohart, two collected in Glen 
Ellen, Sonoma County, March 28, 1987 (N. W. Frazier) and 
the other in the Petrified Forest, ‘Sonoma County, March 16, 
1947 (R. M. Bohart), were too rubbed for positive identifica- 
tion; however, it is possible that one or both of the specimens 
collected by Frazier may be bicristatus while the one collected 
by Bohart may represent an undescribed species. An addi- 
tional eight females loaned by Dr. C. Don Grant, collected at 
Woodside, San Mateo County, April 10, 1950, also too rubbed 
for identification, may possibly be bicristatus. 

The study of bicristatus revealed a definite affinity to Aedes 
trichurus (Dyar, 1904) which occurs in wooded regions of 
southern Canada, and northern United States from New York 

west to the Rocky Mountains. Dyar (1904, p. 170) provi- 
sionally described the species as a Culex on the ‘‘unusually 
hairy air tube of the larva, since it is the only species of the 
short-tubed group that has more than a single hair tuft.’’ 
Matheson (1944) lists the larva of trichwrus as having an 
incomplete anal plate, detached pecten teeth, siphonal tuft 
within the pecten, 3 or 4 minute hair tufts above the pecten, 
and 8 to 10 dorsal hair tufts; and the male claspette as a long, 
curving cylindrical stem, slightly expanded before the apex; 
filament very short, stout and bearing a series of parallel, 
transverse, elevated ridges. 

The structures of the male terminals of trichurus are pre- 
sented (Plate 39, figs. A, B, C, and D) in order to demon- 

strate the points of similarity in the two species and to clarify 
the figures of the structures as shown by earlier workers. 
Dyar (1928) and Matheson (1944) have figured the basal 
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lobe to have both the ventral and dorsal setae on the dorsal 
surface with an accessory lobe or fold bearing two of the long 
setae. The basal lobe (fig. B) has 3 heavy setae on the dorsal 
surface and tapers to a ventral point covered with finer, short- 
er setae. The tenth sternite (fig. A) terminates in a curved 
point. The phallosome shows lateral projections at the base, 
and a fringed apex. The ninth tergite (fig. C) has a deep 
invagination in the base, shght lateral concavity, and a small 
apical projection between the lobes which bear 9 to 11 
setae. The claspette shows a length proportion of 4 or 5:1 
between stem and filament comparable to bicristatus. The 
stem (CI1-8, fig. 4) is expanded preapically and the closed 
apex bears 2 distinct setae. The filament (Cl-F, fig. D) is 
nearer being a complete cone than in bicristatus, there being 
only a small opening on the inner surface near the base. Its 
sclerotized cap covers the apical portion and has transverse 
ridges rather than finger-like projections. 

Aedes rusticus (Rossi, 1790), a widely distributed species 
of Europe (Marshall, 1938), is closely allied to these two Amer- 
ican species, in that the larva has detached pecten teeth, the 
basal tuft within the pecten, on the siphon a small lateral 
tuft and three single dorsal hairs; and the male terminalia 
possesses a lone claspette stem terminating in an open apex 
with two distinct setae, and a short cap-hke filament par- 
tially sclerotized and with transverse ridges (Plate 39, fig. EK). 

Currently trichurus and rusticus are placed in the sub- 
genus Ochlerotatus Lynch Arribalzaga. In 1930 Martini 
(Edwards, 1932) proposed Feltianus as the subgeneric name 
for Aedes diversus (Theobald, 1901) which Edwards (1932) 
lists as a synonym of rusticus. Eight informal groups (A, B, 
(Cie Bee Dip G, and H) of the species of Ochlerotatus were 
designated by Edwards (1932), who in some instances sug- 
gested names for the groups. Besides rusticus and trichurus, 
Group H (rusticus-group) includes Aedes lepidonotus Kd- 
wards, 1920; A. refiki Medjid, 1921; A. stampari Apfelback, 
1929; and A. subdiversus Martini, 1926. Of Group H, the 
authors have had the opportunity to study specimens of only 
rusticus and trichurus. 

In the large sugenus Ochlerotatus conminced of many spe- 
cles, 118 listed by Edwards (1932) and 81 listed for the 
Americas by Vargas (1949), one group, now consisting of 7 
species, 1s known to possess both larval (except stamparv) 
and male terminal characters demonstrating definite affini- 
ties, and as a group to be distinctly different from all other 
species in the subgenus and genus. Species other than Group 
H deseribed in the genus Aedes possess only one tuft of hair 
on the larval siphon and species placed in the subgenus 



PLATE 39 PROC. ENT. SOC. WASH., VOL. 52, NO. 5, OCTOBER, 1950 

[248] 



. 

PROC. ENT. SOC. WASH., VOL. 52, NO. 5, OCTOBER, 1950 DAO 

Ochlerotatus have claspettes of the male terminala of varying 
forms with the filament described as being simple, lanceolate, 
blade-like, sickle-shaped, expanded at the base, middle, or 
apex, bearing retrorse teeth, finger-like projections, blunt or 
pointed recurving apices, and being almost as long as, or in 
the majority of the species, longer than the stem. From this 
brief study it is evident that a comprehensive re-evaluation 
of the basic systematic status of the genus Aedes Meigen is 
needed with emphasis on the subgeneric groupings. 

It is the consensus of some eminent workers who have 
studied bicristatus individually or as small groups (Dr. Alan 
Stone, United States National Museum; Dr. E. 8S. Ross, Cali- 
fornia Academy of Sciences; Harry D. Pratt, Scientist, and 
Deed C. Thurman, Jr., S. A. San., Communicable Disease Cen- 
ter, Public Health Service, Federal Security Agency; Mr. 
W. H. W. Komp, National Institutes of Health; Drs. Stanley 

B. Freeborn, Robert L. Usinger, E. Gorton Linsley, and Rich- 
ard M. Bohart of the University of California; and Mr. Rich- 
ard F. Peters, Bureau of Vector Control), and the authors 
that bicristatus may be placed in Edwards’ Group H of the 
subgenus Ochlerotatus with the status of the group to remain 
unchanged until the time when a complete re-evaluation of the 
genus Aedes may be accomplished by an energetic and capable 
worker. 

SUMMARY 

The larva, pupa, female, and the male terminalia of Aedes 

(Ochlerotatus) bicristatus, new species, are described and 
figured. A total of 294 larvae and pupae, one male, and three 
females (two biting) was collected in Lake County between 
February 21 and April 21, 1950, from meadow pools and 
roadside ditches flooded by early spring rains following light 

PLATE 39. AEDES (OCHLEROTATUS) TRICHURUS AND AEDES (OCHLERO- 

TATUS) RUSTICUS, MALE TERMINALIA 

Figs. A-D, trichurus, Fig. E, rusticus. Fig. A, diagrammatic sketch of 

internal structures, A-L—anal lobe, A-M—anal membrane, B-L—hbasal 

lobe, Bs—basistyle, B-P—basal plate, Cl-F—claspette filament, Cl-S— 

stem of claspette, Ds—dististyle, Ds-C—claw of dististyle, IB-F—inner 

basal fold, Ph—phallosome, Pm—paramere, X-S—tenth sternite. Fig. 

B, basistyle enlarged showing dorsal and ventral aspects of basal lobe, 

B-L. Fig. C, ninth tergite, IX-T, and lobes of ninth tergite, IXT-L, 

enlarged. Fig. D, apical structures of claspette enlarged to show 

sclerotized transverse ridges on the cone-shaped filament of claspette, 

Cl-F, and two setae on stem of claspette, C1-S. Fig. E, apical structures 

of rusticus enlarged to show sclerotized area with transverse ridges on 

filament of claspette, Cl-F, and the apex of stem of claspette, A-C1-S, 

with its two distinct setae. Figures D and E 430, drawn with the aid 

of a camera lucida. 
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snows and freezing weather. A total of 37 males and 92 
females was reared, 26 of which were in correlated series. A 

brief discussion is presented of the definite affinities noted in 
the characters of the larva and male terminalia of the species 
to those of the species listed in Group H (rusticus-group) by 
Edwards (1932), and the sharp differences in the morphol- 
ogical characters of the group from those described for other 
species of the subgenus Ochlerotatus, genus Aedes. The rec- 
ommendation is made that a diligent and capable worker un- 
dertake a comprehensive study to re-evaluate the systematic 
position of Group H in relation to the subgenera of Aedes 
and the genera of Culicidae. 
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NOTES ON PARASITES OF SITONA IN EUROPE, WITH 

ESPECIAL REFERENCE TO CAMPOGASTER EXIGUA (MEIG.) 

(DiprerA, LARVAEVORIDAE) ! 

By Paut A. Berry AND Harry L. PARKER, Bureau of Entomology and 

Plant Quarantine, United States Department of Agriculture 

In connection with the problem of biological control of the 
sweetclover weevil, Sitona cylindricollis Fahr., in the United 
States, the European parasite laboratory, of the Bureau of 
Entomology and Plant Quarantine, located at Rueil—Mal- 
maison, France, began searches for parasites of Sitona species 
in August 1947. 

KNOWN PARASITES OF SITONA IN EUROPE 

D. J. Jackson (1920, 1922, 1928) has reared the following 
parasites of Sitona in Europe: Perilitus rutilus (Nees) from 
S. lineata and S. hispidula; Microctonus aethiops (Nees) 
from NS. hispidula; Perilitus cerealium Hal. from S. sulcifrons 
and SN. flavescens; an undescribed species of Perilitus from SN. 
crinita; and Pygostolus falcatus (Nees) and Leiophron 
muricatus Hal. from S. lineata. 

The staff of the European parasite laboratory has reared? 
Perilitus rutilus (Nees) from adults of Sitona spp. and 
Hypera postica (Gyll.), the alfalfa weevil, in northern and 
southern France; Microctonus aethiops (Nees) from Sitona 

spp. in northern and southern France; and Campogaster 
exigua (Meig.) from Sitona spp. and Hypera postica in north- 
ern France. 

Perilitus rutilus, Microctonus aethiops, and Campogaster 
exigua were imported into the United States in rather small 
numbers up to 1949 for release under a cooperative project 
with the North Dakota Agricultural Experiment Station. 
This work is being continued. 

Campogaster exigua is a rather unusual parasite about 
which little is known. It therefore seems desirable to publish 
the few facts that have been ascertained about it so far in 
order to facilitate the manipulation and breeding of this 
species. 

1The writers wish to thank L. L. Buchanan, C. F. W. Muesebeck, 

C. W. Sabrosky, and C. T. Greene for identifying the weevils, braconids, 
and Diptera; Mademoiselle Dongé for drawings of the fly Campogaster ; 
and J. Balakine for helping in general collecting work. 

2Three other insects, which are suspected of being parasites of adult 
Sitona, were also reared from bulk collections. They are (Diptera, 
Dorilaidae) Dorilas sp. and Chalarus sp., as well as (Hymenoptera) 

Pygostolus sp. probably stictus (F.). Absolute data on the host rela- 
tions of these have not been obtained, however. 
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Host PREFERENCES 

Various species of Sitona are present in France, particular- 
ly on alfalfa and clover, saintoin and vetch. In one random 
collection from alfalfa and clover sent to the United States 
National Museum for identification, the following species 
(number of specimens in parentheses) were identified: 
humeralis Steph. (750), lineata Li. (92), ‘‘lineata’’ (5), pune- 
ticollis Steph. (68), sulcifrons Thunb. (23), hispidula F. (18), 
crinita Hbst. (3), ? erinita (2), flavescens Marsh (3). 

Sitona cylindricollis is said to occur in northern and west- 
central France on sweetclover. As this plant is rare, the 
writers have done little collecting on it, and have taken no 

NS. cylindricollis, unless some of this species appears in send- 
ines to the United States National Museum not yet identified. 

Individual hosts (remains) from which Campogaster exigua 
issued were identified as Sitona humeralis Steph., S. lineata 
L.. and SN. hispidula F. 

The writers have also reared C. exigua from adults of 
Hypera postica Gyll. in northern France. 

It is probably a parasite of several, if not all, of the above 
mentioned species of the Sitona, and possibly of Hypera 
nigrirostis F. and H. meles F. 

SYSTEMATIC POSITION OF CAMPOGASTER EXIGUA 

The fly Campogaster exigua is placed taxonomically by 
Townsend (1936) in the superfamily Oecestroidea, family 
Gymnesomatidae, tribe Strongygastrini. It was described in 
1824 by Meigen under the name of Tachina exigua. Aceord- 
ing to Mesnil (1939) it is placed in the subtribe Doufouriina 
of the Phasiini. 

DESCRIPTION OF STAGHS OF CAMPOGASTER EXIGUA 

ApvuLT. The adult (Figs. 1, 2) is a small, dark-gray fly, 2.5 mm. 

long with wings about 5 mm. long. 

The female reproductive system (Fig. 5) consists of six short 

ovarioles on each side, which are joined by oviducts to the upper uterus. 

Two black spermathecae (not three as is often the case) are attached 

to the upper uterus by rather long slender ducts, into the bases of 

which open the accessory gland ducts. The uterus is large, rather short, 

and surrounded with numerous tracheae. The eggs are found tightly 

packed in the uterus, those lowest down containing completely developed 

larvae, and those farthest up being successively less developed. 

The average 10-day-old fly that has not previously deposited larvae 

produces about 100 or possibly 150 eggs. About 20 of the eggs are 

PLATE 40. CAMPOGASTER EXIGUA (MEIGEN ) 

Figs. 1 and 2, adult female; figs. 3 and 4, puparium; fig. 5, female 
reproductive system; fig. 6, posterior spiracles of puparium. 
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PLATE 41. CAMPOGASTER EXIGUA (MEIGEN) 

Fig. 7, anterior portion of body of first-stage larva; fig. 8, bucco- 
pharyngeal armature of first-stage larva; fig. 9, first-stage larva, lateral 
view; fig. 10, third-stage larva. 

[254] 
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well down in the uterus and 20 to 25 farther up. One complete egg is 

in the lower chamber of each of the 12 ovarioles. The fifth abdominal 

segment is cylindrical and somewhat prolonged, and the sixth consists 

of short, bractlike plates. Posterior to the sixth abdominal segment are 

three scleromes comprising the ovipositor. The scleromes consist of two 

sharp, superior hooks curving downwards, and one stronger, central hook 

beneath these two, also curving downwards, which is evidently the 

ovipositor proper. 

Eee. The egg is of the ordinary membranous type with thin, trans- 

parent chorion. It is large for a small fly, beimg approximately 0.4 mm. 

long. 

First-STaGE Larva. The first-stage larva (Figs. 7, 9) is slightly 

pyriform, pointed anteriorly, with 11 rows of spines extending around 

the body, those of the first thoracic and last abdominal segments being 

slightly heavier. The buccopharyngeal armature (Fig. 8) is simple. 

THIRD-STAGE LARVA. The last-stage larva (Fig. 10) is distinctly 

pyriform, having the posterior end greatly distended. It has no re- 

markable armament. The prothoracie spiracles are apparently biforian, 

while the posterior ones consist of two slightly protruding double open- 

ings and a single opening on each side. 

PupARIUM. The puparium (Fig. 3, 4), formed within the body of the 

host (Sitona) adult, is approximately 2.5 mm. long by 1.25 mm. wide, 

of a very thin texture, and a pale brownish color. Its form is irregu- 

lar, being slightly flattened dorso-ventrally. The posterior fourth of the 

puparium is set off from the anterior portion by a deep constriction, 

especially pronounced dorsally; there is an elongate bulge or lobe on 

each side approximately midway. The posterior end is flattened in a 

caudo-cephalic direction, a more or less flat posterior surface being 

formed, which is of a deep brown color. Two tiny spicules dorso- 

laterally on the thorax represent the anterior thoracic cornicles. The 

posterior spiracles (Fig. 6) consist of three pairs of very slightly pro- 

truding tubercles situated on two posterior plates, which are but slightly 

heavier than the surrounding cuticle. These spiracles appear to have 

simple openings. 

The form of the puparium undoubtedly conforms to the shape of the 

host’s body cavity. The posterior lobe of the puparium evidently de- 

velops in the last two thoracic segments of the host weevil and the 

anterior four-fifths in the abdominal part of the body cavity. The 

position of the puparium in the host is reversed, i.e., the cephalic end 

of the puparium is directed caudad to the host. 

The opening made by the fly in the puparium on issuing is situated 

dorsally. Apparently a single piece of the pupal shell is broken off to 

permit exit of the fly. The dotted line anteriorly on figure 3 and 4 

indicates the position of this break. 
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BIOLOGY 

Adults of Campogaster exigua live from 20 to 30 days in 
the laboratory. They mate and, after a gestation period of 
10 to 15 days, begin larviposition. During the gestation 
period they are fed on sugar and honey water. Townsend 
(1936) states that ‘‘Campogaster females evidently inject 
membraneous chorion subeylindric unincubated eges within 
the host integument. These habits are interpreted from the 
structure of the female hypopygium in each case and neces- 
sarily require verification.’’ This statement is evidently based 
on examination of dead material and is correct only insofar 
as the ‘“‘injection’’ part is concerned. The fact that the uterus 
is well supphed with trachea would have been seen in live ma- 
terial and would have clarified this aspect. 

Larviposition. Warm sunlight and high humidity are 
most favorable to larviposition. The female approaches the 
weevil from the side, and jumping upon it suddenly, holds 
onto the weevil with her feet. She bends her abdomen under- 
neath her thorax and, thrusting forward, deposits a larva ap- 
parently on the outside of the weevil between the head and 
thorax or between the first and second thoracic seements. 
The deposition is completed so quickly, and the fly breaks 
away so rapidly, that it does not seem possible that in this 
qu’ck gesture she could have inserted the ovipositor into the 
body. 

Examinations of weevils immediately after the single 
strike revealed no parasite larvae inside or out. However, 
dissection of these weevils one day later showed a first-stage 
parasite larvae in the body cavity. In practically all cases 
the larva was in the neck. 

LARVAL DEVELOPMENT. At the completion of the first stage 
or early in the second stage the larva becomes fixed into a 
trachea near a thoracie spiracle or near a spiracle of the an- 
terior abdominal segment. It then forms the customary 
respiratory sheath in which the posterior half of the body is 
retained until the completion of the larval period. 

The time from larviposition until pupation is about 20 days. 

SEASONAL HISTORY 

Campogaster exigua adults emerged from overwintering 
pupar’a in 1948 between April 8 and 19, when 25 adult flies 
issued. Campogaster erigua was reared in the laboratory on 
a very limited scale, but from available data the minimum 
prelarviposition period was 10 to 15 days’ when fed on honey 
and water. The larval stage in the host was 20 to 30 days, and 
the pupal stage was 18 to 25 days, or a minimum of 48 to 70 
days for a complete generation. The duration of the life cycle 
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probably varies to some extent, depending on climatic factors 
and availability of food for the host beetles. The C. exigua 
larvae probably overwinter in the live host beetles, but this 
has not been definitely proved. In any case, it is known that 
the duration of the larval stage of C. exigua is prolonged in- 
definitely during cold weather. 

COLLECTING, REARING, AND SHIPPING PARASITES OF SITONA 

Sitona adults were collected mostly by sweeping alfalfa 
and clover. They were removed from the net by an ordinary 
suction tube arrangement and placed in small tin cans for 
transportation to the laboratory. From August 1947 to No- 
vember 1948 approximately 115,000 adults, including some 
Hypera postica, were obtained. 

For rearing, the adults were placed in wooden cages 15 by 
15 by 12 inches. The ends of the cages were covered with 
fine screen wire; one side was enclosed with glass, and the 
other side was made of wood with a sliding door. The top 
and bottom were covered with cloth, so that the cage could be 
manipulated and the parasites retrieved. Most of the hymen- 
opterous larvae left the host and spun their cocoons on the 
cloth on the bottom of the cage. When sufficient cocoons were 
formed, the cage was turned upside down and the cloth bot- 
tom torn off; at the same time the beetles were shaken into 
the cage. The cocoons of the parasites remained attached to 
the cloth and were easily removed. This method was the most 
satisfactory found. For the dipterous parasites, the dead 
beetles were collected from the cage and held for emergence 
of parasites, or were shipped to the United States. 

The beetles were fed on alfalfa plants that were kept fresh 
by placing the cut ends of the stems in water. The food was 
changed two or three times a week, depending on its condition. 

Four hundred and thirty hymenopterous cocoons, in good 
condition for shipping, were collected from the 115,000 
beetles. The cocoons were placed in small glass vials with 
strips of tissue paper and were shipped by air to Fargo, 
North Dakota. Most of the cocoons arrived in good condition 
and a fair percent of dipterous parasites emerged. 

In lots containing a fair percent of dipterous parasites all 
dead adults were removed from the rearing cages and shipped 
in small tin boxes, some in wet, some in slightly damp, and 
some in dry sphagnum moss. The shghtly damp sphagnum 
moss was probably preferable to the dry or wet moss, but 
good emergence was obtained from all lots shipped. A total 
of 175 active adults of Campogaster exigua were obtained 
from the material forwarded during 1947 and 1948. 
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DISTRIBUTION AND ABUNDANCE 

Large collections of Sitona spp. have been made in southern 
France in the Department of Gard, Vaucluse, and Drome, 
and in the Department of Seine-et-Oise in northern France. 
Campogaster exigua has been found only in the Seine-et-Oise 
area, but the survey has been too limited for its distribution 
to be determined. If C. exigua is present in southern France, 
it is not of economic importance. 

Dissections of small samples collected in the Department of 
Seine-et-Oise in July and August showed a parasitism of 10 
to 50 percent by C. exigua. The highest parasitization was 
recorded on July 12, 1948. During September 1947, 1,200 
Sitona adults were dissected and only 4 larvae of C. exigua 
were found. From collections of 22,577 adult beetles, most 

of which lived through the winter of 1947-48 in the labora- 

tory, there were reared 23 adults of C. exigua. 

Campogaster exigua is the most promising parasite of 
Sitona species that has been found in France. In general it 
does not appear to effect a control of this group of beetles, 
but the fact that at times it attacks a high percent of the 
beetles indicates that it has a high potential and may become 
a controlling factor under some conditions. 

The maximum parasitization of Sitona species by the com- 
bined species of hymenopterous parasites has never exceeded 
2 percent in the north and 6 percent in the south of France. 

The climate of southern France is much milder than that 
of northern France, and the climate of northern France is 

much milder than that of North Dakota and the other areas 
in which Sitona sp. is found in North America. The fact that 
the hymenopterous parasites are more abundant in southern 
than in northern France would indicate that they would be 
less likely to become effective in the United States. Campo- 
gaster exigua, which is found only in northern France, would 

thus appear to have a good chance of survival in the United 
States. 
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HERBERT SPENCER BARBER 

1882-1950 3 

It is not easy to write of the passing of Herbert Barber, 
though there is much that should: be placed on record about 
this unusual man of great ability who possessed a rich per- 
sonality. His entomological associates and other friends 
would wish a biographical note to be prepared, both as a 
tribute to him and to furnish posterity with the important 
facts concerning his career. For those not so fortunate as to 
know him personally, and certainly his name will be men- 
tioned many generations after us, there should be more than 
a mere association of recorded technical accomplshments. 
Some representation of his enthusiastic spirit, warm human 
qualities, and the ideals that permeated his work and thought 
on natural history should be passed on. 

As a veteran coleopterist on the staff of the Division of 
Insect Identification, of the Bureau of Entomology and Plant 
Quarantine, Herbert Barber was associated, either by em- 
ployment or location, with the U. S. Department of Agricul- 
ture and the U. 8. National Museum almost continuously 
for more than 50 years. He was first employed by the Na- 
tional Museum in October, 1898, and served 3 months as an 
insect preparator, but with the title of laborer, at $20 per 
month. His last formal day schooling was in high school from 
January to June, 1899. Later he studied foreign languages 
and other technical subjects for short periods in evening 
school. He was again employed by the Museum on a contract 
basis amounting to about $40 monthly in the fall of 1899. 
When the problem of insufficient official funds arose, Dr. 
EK. A. Schwarz personally arranged for him to continue, and 
Herbert worked on the Hubbard and Schwarz Collection of 
Coleoptera that had been deposited in the National Museum. 
His first employment by the Department of Agriculture began 
in the fall of 1901, at the close of his first extended field trip 
(to Arizona and New Mexico) with Schwarz, and continued 
until the summer of 1904. He then was transferred to the 
Museum as an Aid, but returned to Agriculture in August, 
1908, and did not again leave the employ of that Department. 

As a beginner with knack and enthusiasm, the youthful 
Barber learned quickly under the guidance of Dr. Schwarz. 
This enthusiasm he had previously obtained at least partly 
from his father, who worked as a civil engineer making land 
surveys in various parts of the country. Herbert’s parents, 
Amherst Willoughby and Velma (Sylvester) Barber, lived 
in New England at one time. The father had broad interests 
in natural science and was once co-owner of the only privately 
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Herbert Barber, November 1930 

owned microscope in the State of Wisconsin. Philosophically 
he was of the John Burroughs school, and must have imparted 
to his son a close feeling for living things. Herbert was born 
at Yankton, South Dakota, April 12, 1882. When he was 10, 

the family was in Orlando, Florida. In May, 1892, Herbert’s 
father gave him a copy of Houghton’s ‘‘Sketches of British 
Insects,’’ an illustrated handbook for beginners published in 
1888. The copy was dedicated to ‘‘Prof. Bugs’’ by his father. 
It still carries a few penciled marginal notes comparing: in- 
sects captured in Dakota and elsewhere with the species illus- 
trated, so both the father’s affectionate encouragement and 
the boy’s growing interest in insects at an early age are evi- 
dent. On several occasions Herbert obtained furloughs from 
the Museum for a few weeks to work with his father, as dur- 
ing part of the winter of 1906 when he was chain-maz on a 
survey in northern Wisconsin. 

EK. A. Schwarz was the master who molded this buy, a boy 
who had not finished high school, but who more than matched 
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that lack with willingness to learn, into one of the most skill- 
ful and devoted of all naturalists. Schwarz had brought a 
classical training and a vast knowledge of insects to America 
from the laboratories of Germany.' He took pride in being 
primarily interested in small beetles requiring special methods 
of study and collecting, ‘‘subtile collecting’’ Schwarz called 
it. In letters to Dr. L. O. Howard? written during the 1901 
trip to Arizona, Schwarz indicated that Herbert’s collecting 
suffered from lack of experience, but the latter’s improved 
accomplishments are attested to by the large amount of ex- 
cellent material accumulated, although the results of the first 
month’s work were lost in a disastrous hotel fire at Williams, 
Ariz. During this formative period in Herbert Barber’s life 
the skilled training by Schwarz was supplemented by the 
ever-sympathetic interest of Dr. L. O. Howard and by regular 
association with Theodore Pergande, Frederick Knab, August 
Buseck, Nathan Banks and other specialists, each of whom 
helped to round out his scientific background. Henry G. 
Hubbard, a keen entomologist much interested in specialized 
collecting methods, had been a close companion of Sehwarz 
for many years. He died at an early age in January, 1899, 
and Barber knew him only indirectly. There can be little 
doubt, however, that admiration for Hubbard, derived from 

Schwarz and from the Hubbard notebooks, which to this day 
are preserved in Barber’s former office, influenced his early 
development. 

In 19138 Barber published two papers on the biology of 
Micromalthus debilis Leconte, a small wood-boring beetle be- 
longing to the obscure family Micromalthidae. The species is 
remarkable because there are several distinct types of larvae 
and under certain conditions in the hfe history both eggs and 
living larvae are produced by larvae, in addition to the usual 
egos deposited by adult females. Of all his original observa- 
tions in insect biology and taxonomy, the Micromalthus work 
is probably the most outstanding, representing as it does 
one of the classic discoveries of Entomology. Investigators 
in both America and Europe have since confirmed his results, 
including the finding of one stage which Barber predicted 
but did not actually find, but for years Barber’s conclusions 
were treated with skepticism by some entomologists. Barber 
has told how, long after the original experiments, he was one 
day showing a distinguished European entomologist various 
specimens of interest. When the drawer containing pre- 

1Howard, L. O., H. S. Barber, and A. Buseck, 1929. Memorial to H. A. 
Schwarz. Proc. Ent. Soc. Wash. 30: 153-183. 

“Letters of E. A. Schwarz, 1929. Jour. N. Y. Ent. Soc. 37: 182-392. 
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Barber and Schwarz; mealtime at Plummers Island, spring of 1911 

served examples of the hypermetamorphic stages of Micro- 
malthus was exhibited, the visitor peered intently and asked, 
‘“What are these?’’ When Barber told him, the visitor ex- 
claimed, ‘‘Then it is really so; why, nobody believed it!’’ The 
Micromalthus discoveries show significantly that less than 15 
years after his first professional contacts in Entomology, 
Herbert Barber had acquired the skill, patience and sound 
scholarship essential to a genuine investigator. Prior to 1913 
he had had a varied experience with insects, in addition to 
the regular museum work, including field work in California 

(1903) and at Brownsville, Tex. (1904), several assignments 
involving microphotography, light trap experiments on the 
Brown-tail moth in Massachusetts (1910), and about 6 weeks 

in Guatemala with Schwarz and O. EF. Cook investigating the 
enemies of the cotton boll weevil (March-May, 1906). Though 
brief, and his only tropical experience outside of the United 
States and Mexico, the Guatemalan trip was a priceless ex- 
perience, filled as it was with observations on the strange ways 
of tropical insects and the realization that different species 
of that rich fauna were continually being found after 6 weeks 
of collecting. Forty years later, the lessons of that trip were 
still being passed on to young friends. 

Beginning about 1901 and continuing until the failing health 
of Dr. Schwarz made it impossible, a great deal of spare time 
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was spent by the two men at Plummers Island, an island of 
some 12 acres near the Maryland shore of the Potomac River 
about 6 miles north of the District of Columbia. A cabin is 
maintained there by the Washington Biologists’s Field Club, 
of which both were members. When they were in Washineton 
and conditions permitted, a frequent schedule was to leave 
the Museum at the close of official working hours, take the 
trolley to the end of the line beyond Glen Echo, and walk the 
rest of the way to the boat kept opposite the island. On the 
island they would prepare supper and spend the evening 
collecting, rearing and studying insects, mainly Coleoptera. 
Late that evening or early the next morning they would re- 
turn to the city. In later years Barber’s visits to the island, 
where so much of his early work was done, were less frequent, 
but it always remained an intimate part of his hfe. He was 
there during the week-end before his death. 

Barber always was much interested in outdoor life. As a 
young man field trips took him into diverse parts of the United 
States, some of which had been little developed, and camping 
conditions frequently were necessarily rugged. In February, 
1919, in company with T. E. Snyder and Alexander Wetmore, 
he collected in the Cape Sable area of Florida. Dr. Snyder 
has told us of one night they spent on a tiny hammock of land 
so small that the three could not he down together. They 
constructed a framework over the water to support their feet, 
while sleeping with their bodies on land and insect collecting 
nets over their heads to give protection from mosquitoes. Dur- 
ing the same trip Barber shot 3 hovering male horseflies with 
dust shot from his pistol.* During the first trip to Arizona he 
was bothered by the very high temperatures and lack of ice 
water, according to the Schwarz letters, but later he developed 
a great deal of endurance and was fond of heavy outdoor 
exercise, as when helping friends clear building lots. He fre- 
quently obtained seedlings of cypress or other interesting 
plants which he set out on the properties of friends, then 
avidly followed their growth and responses to ecological 
conditions. 
A biblhography of Herbert Barber’s published work, in- 

cluding most of the untitled notes presented at meetings of 
the Entomological Society of Washington, and of the Bio- 
logical Society of Washington, in both of which organizations 
he was long active, has already appeared. About 90 items 
are included. He published no extensive monographs, and the 
largest paper was the 1942 work on the species of Byturus 

3Mosier, C. A. and T. E. Snyder, 1919. Proc. Ent. Soe. Wash. 21: 190. 
4Blackwelder, R. E., 1950. Coleopterists’ Bulletin 4: A more recent 

portrait than those here shown accompanies the bibliography. 



Herbert Barber, in his mid-twenties 

(32 pages). As with the reports on Micromalthus, however, 
mere size does not represent the care and thought which went 
into his results. His ideals for conducting a taxonomic in- 
vestigation and his concept of species as living entities re- 
sponding to their environment, rather than uniques or a few 
pairs of cabinet specimens, did not permit him to be just a 
describer of new forms or a rapid compiler. His assignment 
of identifications and other routine duties was usually heavy, 
and with him the identification of anything but the com- 
monest species called for careful study and the preparation 
of notes which often went to the correspondent. In the prepa- 
ration of special genitalic mounts and the degreasing of 
specimens to permit the most advantageous study of critical 
structures, Barber probably had no superior. All this took 
time, however, and further explains why his published work 
is characterized by merit, not bulk. 
Among his more important papers were those dealing with 
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weevils infesting orchids, weevils of the genus Trichobaris, 
Chrysomelidae as a whole and particularly Diabrotica and 
related genera, flea beetles and tortoise beetles. He had great 
respect for early entomological literature and was a skilled 
student of nomenclatorial matters. In collaboration with J. C. 
Bridwell ,also endowed with unusual abilities, he gave special 

consideration to the names used in the Dejean Catalogues, the 
importance of which had previously been largely overlooked. 

All forms of life which are luminous had a strong appeal 
for Barber, and he made observations on earthworms, Col- 
lembola, and mycetophilid larvae which produce lght. In 
this field, however, his greatest Joy was in studying fireflies 
and the related Phengodes. In addition to published work, of 
which that on Jamaican fireflies is fairly comprehensive, he 
left extensive manuscript material on fireflies and Phengodes. 
Cave insects, especially the obscure beetles related to Anoph- 
thalmus, were for years a special hobby. 
Few entomologists have had a broader interest in or knowl- 

edge of primitive insects, group relationships, and immature 
stages than Barber. In the winter of 1920-21 he found Pro- 
tura, the first American to collect them and report his find,° 
although Silvestri had taken a species in New York and de- 
seribed it in 1909. Grylloblatta was first found in the United 
States by him in Plumas County, Calif., in January, 1923, 

after E. M. Walker had described the genus from Canada in 
1914. Also in: northern California he collected the unique 
specimen of Parasimulium furcatum Malloch, a very unusual 
kind of black fly, representing a group of the Simuliidae not 
known elsewhere. He frequently collected Zoraptera near 
Washington and argued that man-made sawdust piles per- 
mitted this tropical and subtropical group to extend its dis- 
tribution northward by supplying artificial habitats which 
approximate the natural ones. He was convinced that fleas 
have their closest affinities with Diptera, and that Strepsip- 
tera do not deserve ordinal rank separate from Coleoptera. 
The life history material of Coleoptera gathered by him and 
“Schwarz is a most important part of the collection of larval 
Coleoptera in the National Museum. He was the first to 
recognize the full-grown larva of Polystoechotes (Neurop- 
tera) and his first contribution was a note on the collecting 
of Merope, the strange earwig-fly (Mecoptera). About 40 
years later one of us (A. B. G.) accompanied him and An- 
thony Downes, now of Glasgow University, Scotland, to 
Plummers Island, hoping to collect adults of Merope at heht 

5See Ewing, H. E., 1921. Ent. News 32: 239-—Barber, H. S., and 
H. BE. Ewing, 1922. Jour. Wash. Acad. Sci. 12: 213.—Ewing, H. E., 
1940. Ann. Ent. Soc. Amer. 33: 496. 
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i 
Herbert Barber, about 1913-1915 

and get some inkling of where its larvae lives. No Merope 
was taken, but it was a memorable evening, going down the 
path through the thick growth, where a copperhead had struck 
in the dark at Barber years before, watching him tend the 
wingless female of Phengodes which he had brought along with 
the hope that it would attract a male, sitting near the lighted 
sheet while he recounted adventures of canoeing and skating 
on the Potomae and of collecting rarities along its banks. 
Many foreign entomologists visited Herbert Barber, including 
Jeannel, Candido Bolivar, Hugh Main, H. G. Champion, 
Malcolm Cameron, Walther Horn, P. A. Buxton, Rimsky- 
Korsakoff, and Silvestri. To all he was generous, and if pos- 
sible he took them to the mountains or up the river. Usually 
he obtained some never-to-be-forgotten information or at 
least lasting impressions from each. 

Barber’s interests were not confined to Natural History. 
He was surprisingly well informed on innumerable phases of 
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history, and on the broader problems of our social structure. 
Above all, he was an intensely loyal American. He was an ex- 
pert in a canoe, either with a -sail on Chesapeake Bay or 
guiding it with a paddle through the rapids of ‘‘Stubblefield’”’ 
on the Potomae River. Camping with Schwarz in the South- 
west during the early days, he often gathered rabbits with 
a pistol to supplement their fare, and he remained skilled 
with both pistol and rifle, going out to shoot at target during 
the last year of his life. One of his greatest pleasures was 
the close companionship with the children of his friends. He 
taught them the beauties and secrets of Nature, and how to 
swim, canoe and ski. Modern photography, with colored 
transparent pictures to be projected on a screen for his 
friends to enjoy with him, opened new vistas, and his pictures 
taken with the Audubon Society, the Potomac Appalachian 
Trail Club, or on private excursions, were excellent in every 
way. 

Mr. Barber’s daughter, Elsie, survives him, as does a 
widowed sister, Mrs. Harold L. Palmer, and a brother, Victor 
S. Barber, but his only son, David, was killed by a Japanese 
‘suicide plane on the bridge of an American destroyer off 
Okinawa during World War II. Prior to the war, a close 
bond had been developing between father and son, mainly by 
correspondence, and this blow must have been a heavy one. 
During the last few years of Dr. Schwarz’s life, the aged 
scientist lived with Barber, and in spite of the latter’s de- 
votion to his old friend and teacher, the necessary care was 
undoubtedly something of a burden. 
Many younger entomologists, or those forced by location 

to work with limited facilities, were aided and encouraged 
by H. S. Barber. He was never too busy to explain techniques 
or the intricacies of nomenclature, or to give his views on a 
problem of geographical distribution. Raymond C. Shannon, 
who died in Trinidad during the recent war, was 12 years 
younger than Barber, but, like him, was assisted greatly in 
his formative years by Schwarz. Shannon became one of the 
finest investigators in Medical Entomology, and unquestion- 
ably some of his skill was acquired from close association 
with Barber. Only an intimate acquaintance with Barber 
revealed many of his charms, his remarkable abilities, and 
prodigious knowledge. Through encouragement, inspiring 
discussion, and painstaking criticism in his personal contacts, 
he probably influenced the development of coleopterology of 
this generation more than any one person could realize. 

For years Herbert Barber was one of the most active mem- 
bers of the Entomological Society of Washington, regularly 
contributing notes and papers, and he was Recording Secre- 
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tary in 1911.6 He was particularly fond of free discussions 
such as characterized the meetings when held in the infomal 
atmosphere of the Saengerbund Hall, or when adjourned to 
the homes of members. In recent years, with more formal 
meetings held at the National Museum, he participated less 
often, but his continued interest was evident. 

In the spring of 1948 Barber made a trip along the Mexican 
Border, visiting the inspection stations of the Division of 
Foreign Plant Quarantines from New Orleans, Louisiana and 
Brownsville, Texas to San Diego, California. The photo- 
eraphs exhibited later gave eloquent testimony to the pleas- 
ures for him of that trip and to the enthusiasm imparted to 
many of the entomologists and other inspectors in those too- 
little-visited places. Always devoted to the organization which 
he served, his good fellowship and all around ability as a field 
naturalist enhanced the cooperation and morale so essential 
to quarantine duties. His services to the Department of 
Agriculture were many and varied, ranging all the way from 
field work on the insects of wild cotton in the Southwest to 
helping Schwarz identify the first Japanese beetles taken in 
the United States. Both to the entomologists located at the 
National Museum, and to those with the Department at field 
stations, Herbert Barber represented one of the last direct 
ties with former generations, who did pioneer work on many 
problems and built up collections and important traditions 
as well. 

During the night of June 1, 1950 Herbert Barber died in 
his sleep of heart failure, at his Washington home where he 
lived with his sister. His friends had no warning, though 
apparently a mild heart condition had existed for some years. 
That day he had been at the Museum, and two evenings be- 
fore he had been canoeing. In the quiet manner that death 
overtook him, Nature was kind to this remarkable but un- 

assuming man who himself had lived close to Nature all his 
life. We may be grateful that he was with us so long and 
left so much, both in deeds and in memories. 

WittiAM H. ANDERSON 
GEORGE B. VoerT 
ASHLEY B. GURNEY, Chairman 

In addition to the above signatories, the obituary committee 
includes O. D. Deputy of Brownsville, Texas. The following 
statement representing the sentiments of quarantine workers 
located alone the Mexican border was contributed by Mr. 
Deputy : 

6Wade, J. S., 1936. The officers of our Society for fifty years. Proe, 
Ent. Soc. Wash. 38: 99-145, 
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H. 8S. Barber was friend and mentor of all Mexican border 
personnel. From our earliest recollection his associations 
with us were based on the concept of help. Absorbed in his 
work he had no time for trifling or triflers. On the other 
hand he gave unstintingly of his time and knowledge to those 
who displayed a genuine interest in Coleoptera. The many 
notes and comments he furnished on this group are an in- 
tegral and valuable part of Mexican border reference files. 
These notes not only serve to help and encourage those who 
use them but act also as a silent memorial to his usefulness. 

In 1948 H. S. Barber was able to come to the border and 
again revisit scenes where he had made some of his earliest 
insect collections. R. B. Lattimore, J. H. Russell, W. B. R. 
Stromberg and others were with him at one time or another 
during the trip. They unanimously declared that aecompany- 
ing him in a collecting trip was an edueation in itself. Almost 
as surprising as his boundless knowledge of nature was his 
seemingly limitless energy and stamina that frequently left 
younger men puffing and panting at the foot of a hill. 

A COLOR MUTANT OF THE LEAFHOPPER AGALLIOPSIS 

NOVELLA (SAY) 

(Homoptera, CICADELLIDAE) 

By SHIRLEY 8S. TEITELBAUM AND PAULINE GOULET, Brooklyn Botanic 

Garden, Brooklyn, N. Y. 

During routine handling of a culture of leafhoppers of 
Agalliapsis novella (Say), v an adult male was found which 
differed from the others in leg color. It was believed that 
such a color variation within a single species would prove of 
interest to the taxonomist. However, the male was studied 

primarily because of the possibility that it might provide a 
source of marked insects for certain experiments dealing with 
viruses transmitted by this species of leafhopper. These 
viruses, Aureogenus magnivena Black and A. clavifolium 
Black (4) cause the diseases wound-tumor and clover elub- 

leaf, respectively. The former virus causes the development 
of tumors in plants (1). The latter is important because it 
passes through the egg of the insect vector (2), making it 
possible to show experimentally that it multiplies in the insect 
body (3). 

The variant male possessed legs of a deep maroon color? 
instead of the usual buff-colored legs of the normal male mem- 
bers of this species. For convenience, this character will 

With pygofer hook of type ‘‘G,’’ as illustrated by Oman (5), fig- 
14G, p. 87. 
*2Ox-blood red (6). 
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henceforth be referred to as ‘‘maroon.’’ In order to determine 
whether this deviation represented a true genetic mutation, 
the male in question was caged with six normal females. All 
females used in the breeding experiments were virgin, each 
having been raised to adulthood in a separate cage. The legs 
of the female are somewhat lighter than those of the male. 
All of the F; progeny of this cross were normal; none had 
maroon legs (Table 1). The F2 generation, however, yielded 
169 normal individuals and 43 with maroon legs. Both males 
and females comprised the maroon group, indicating that the 
character was not sex-linked. When these were inbred, 140 
insects were obtained, all of which were maroon. 

Table 1. Inheritance of Maroon Character in Agalliopsis novella 

Maroon Male Maroon Female 

x x 
Experi- Cross: Normal Female Normal Male 

ment Phenotype: Normal Maroon Normal Maroon 

‘ Progeny, Fl: ito 0 

Progeny, F2: 169 43 a 

ss Progeny, F1: 191 0 258 0) 

Progeny, F2: 243 AS 346 117 

The variant female is different'ated from the normal even 
more sharply than the male, having the maroon pigment 
(which actually may vary through shades of rust to purple) 
in her face, head, pronotum, scutellum, wing-markines and 
genitalia, as well as her legs. Although the male, too, has 
some maroon in other parts of his body (face, head, pronotum, 
scutellum, and wing-markings), it is masked by the presence 
of his normal dark fuscous-black pigment. The lighter body 
color of the normal female affords a much better color con- 
trast. 

Normal and variant insects are readily distinguished in the 
nymphal stages. The normal nymph has legs as pale as those 
of the adult female. The variant possesses legs of a rust 
color which changes to maroon after adulthood has been 
reached. This color is evident on the ventral thorax, and to 
a lesser extent on the dorsal surface of the nymph’s body. 

A second set of breeding experiments was set up, in which 
five crosses were made between a maroon male and a normal 
female, and five between a maroon female and a normal male. 
Kach of the ten matings produced progeny and all individuals 
of this F; generation were normal. The fact that both sexes 
of the F; progeny were normal in each of the reciprocal 
crosses indicated again that the maroon gene was not borne on 
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a sex chromosome. The Fy, generation descended from maroon 
male & normal female, consisted of 75 maroon individuals 

and 243 normal ones, while the reciprocal cross yielded 117 
maroon individuals and 346 normal (Table 1). The 1:3 ratio 
of maroon to normal in the F, generation of each of the recip- 

rocal crosses provides further evidence of the location of the 
maroon character on an autosomal chromosome. 

A culture of the variant type is being maintained for use 
in future experiments at the Brooklyn Botanic Garden, and 
specimens of both the normal and maroon forms of these 
leafhoppers have been deposited with Dr. P. W. Oman in the 
U.S. National Museum. 

SUMMARY 

A maroon mutant of the leafhopper Agalliopsis novella 
(Say) was found which is readily distinguished in the nymph 
and adult stages. Its inheritance was studied and the maroon 
color was found to be determined by a single recessive auto- 
somal gene. It provides a useful marked insect for investiga- 
tions on virus transmission by this vector. 
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A NEW GENERIC NAME 

(LEPIDOPTERA, PHALAENIDAB, ACONTIINAE) 

By JoHN G. FRANCLEMONT, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

To replace Xanthoptera Guenée of the current American 
lists the name THIOPTERA with type Xanthoptera nigro- 
fimbria Guenée is proposed. Xanthoptera Guenée, 1852 (His- 
toire Naturelle des Insectes, Species Général des Lépidopteres, 
vol. 6 [Noct. 2], p. 240) with type Xanthoptera nigrofimbria 
Guenée, 1852, designated by Grote (Bulletin of the Buffalo 
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Society of Natural Sciences, vol. 2, p. 36, 1874) is preoccupied 
by Xanthoptera Sodoffsky, 1837 (Bulletin de la Société Im- 
périale des Naturalistes de Moscou, p. 86, 1837), which was 
proposed as a substitute name for Triphaena Ochsenheimer 
(Schmetterlinge von Europa, vol. 4, p. 69, 1816). 

NOTES ON THE DISTRIBUTION OF VERMILEO VERMILEO (L.) 

(DiprERA, RHAGIONIDAE) 

By DonaLp DELEON, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Wheeler,' in his map of the distribution of the dipteron 

Vermileo vermileo (li.), shows it occurring no farther east 
than Egypt. In May 1945 the writer collected larvae and 
pupae of this species in Jerusalem, Israel. They were com- 
mon at the entrance to the quarry where stone was supposedly 
cut for Solomon’s temple, under the rock cliffs alone the city 
wall near Damascus gate, and under the cliffs on Mt. Scopus 
just below Hebrew (Hadassah) University. 

A larva collected on May 19 pupated between May 22 and 
23. It transformed to an adult between May 31 and June 3. 
A pupa collected May 22 transformed to an adult between 
May 28 and 30. 

No larvae could be found at lower elevations in the vicinity 
of Tel-Aviv. 

Wheeler (loc. cit.) was unable to find V. vermileo on the 

north coast of Africa west of Egypt. The writer also was 
unable to find any in 1946 in Morocco near Casablanea, or in 
1944 in Algeria near Algiers and Oran. A short distance 
east of Oran there are many cliffs which furnish suitable sites 
for the larvae, but only myrmeleontids were found in these 
locations. 

In Iran, between 1944 and 1946, many suitable sites were 

observed which appeared to furnish a suitable habitat for the 
insect, but no larvae could be found. These sites were located 
in the foothills and higher elevations on both the northern 
and southern slopes of the Elburz mountains in the section 
north of Teheran, along the road between Qazvin and Tabriz, 
and along the road between Hamadan (at east base of Mt. 
Elwund) and Khorramabad. 
Acknowledgment is made to C. T. Greene, who verified the 

identification of this species. 

BOOK REVIEWS 

PRINCIPLES OF INSECT PATHOLOGY, by Edward A. Steinhaus, 

Associate Professor of Insect Pathology, University of California. 

First edition. 8 vo., cloth, 757 pp., 219 illus., N. Y., McGraw-Hill 

Book Co., 1949. $8.00. 

1Wheeler, W. M. Demons of the dust. 378 pp., illus. W. W. Norton 

& Co., 1930. 
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This book should not be confused with another work by the same 

author entitled ‘‘Insect Microbiology,’’ that was published in 1946, and 

was purely a reference book on the subject. Very few details relating 

specifically to diseases and pathological conditions in insects could be 

included in that previous volume, which was largely an accumulation and 

summarization of facts relating to the many biological relationships 

existing between micro-organisms and insects. Since a development of 

the large subject of insect pathology was not possible within the con- 

fines of that publication, the author turned his attention to preparation 

of the present book in which he deals specifically with microbial diseases 

of insects as well as with certain amicrobial diseases, injuries, and ab- 

normalities—a task that obviously has been a most difficult one, for the 

accomplishments of workers in this field frequently have been hard 

properly to evaluate or to present in logical, easily readable form. Then 

too, this book is not concerned with the role of insects in the trans- 

mission of organisms causing diseases in animals and plants, in other 

words, it is not a work on medical entomology. Instead, the author at- 

tempts to treat a comparatively new and important field of entomology 

and biology that appears only recently to have been organized on its 

present formal basis, and must embody results of competent research 

representing accumulations over many years. 

Some idea of the general scope of the book can be gained by con- 

sideration of its main subject subdivisions: In addition to the Introdue- 

tion, there are in its 14 chapters discussion pertaining to such matters 

as Mechanical, Physical and Chemical Injuries; Diseases of Nutrition 

and Metabolism; the Extracellular Microbiota of healthy insects; Intra- 

cellular Microbiota; Infection and Epizootiology; Resistance and Im- 

munity; Symptoms and Pathologies; Bacterial, Fungus, Virus, Protozoan 

and Nematode infections; Applied Insect Pathology and Biological 

Control. Comprehensive indices of author and subject are given and add 

greatly to the ready reference value of the book. Those sections dealing 

with amicrobic pathologies have been intentionally held to a minimum, 

and greater emphasis has been placed on microbial diseases of insects, 

for instance: a substantial portion of chapters 2 and 38 may be con- 

sideved as belonging to the fields of insect toxicology and insect physiol- 

ogy. Also, in a work of this kind dealing with several large and distinct 

groups of micro-organisms as well as ‘vith insects, difficulties have arisen 

relative to synonymies and forms of names, however, the author en- 

deavored to avoid these by following the nomenclature used by the 

leading authorities in the various fields concerned. Although long lists 

of pertinent references have been cited throughout the book, no attempt 

has been made to make the volume completely bibliographic. Dr. Stein- 

haus estimates that the literature contains over 5,000 references dealing 

with diseases of insects, and he indicates that any attempt to include all 

of these would defeat the main purpose of the work. However, care has 

been taken to list all references which would lead the student to the 

more significant contributions made in each particular phase of the sub- 

ject. 
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In the author’s survey ot the historical background and development 

of the investigation, appropriate tributes, with portraits, likewise have 

been included of various outstanding early workers in this field, notably 

R. W. Glaser, (1888-1947), in America, and A. Paillot, (1885-1944), and 

S. Metalnikoy, (1870-1945), in France. The members of our own Society 

who have resided here in Washington for long years and who have 

pleasant memories of association with one of our own most distinguished 

colleagues, the late Dr. Gershom F. White, (1875-1937), will note with 

particular interest and gratification the excellent appreciation, also with 

portrait, given in this book concerning his life and pioneer work here on 

this subject from 1904 to 1936 inelusive. 

J. S. WADE, 

Bureau of Entomology and Plant Quarantine 

THE ANTS OF NORTH AMERICA, by William Steel Creighton, 

Department of Biology, College of the City of New York. Harvard 

Univ., Bul. Mus. Comp. Zool. 104. 585 pages, 57 plates ,April 

150 esse. 
For the first time in the history of North American formicology 

there is available to the students of ants a comprehensive and thor- 

ough taxonomic treatment of our fauna. The author has made an 

effort to eliminate all invalid forms and has succeeded in reducing 

the total number of previously known forms from 742 to 585. The 

student of ants accustomed to established names over a long period 

of years will find some radical changes in the book. No varieties 

are recognized, these having been synonymized or elevated to higher 

rank. Subspecies, when changed, have also been either synonymized 

or elevated to specific rank, and many species synonymized. In a 

very clear and precise manner Dr. Creighton discusses the cases in- 

volving synonymy and the reasons for his actions. Although he has 

good grounds for most of these, in some instances his decisions seem 

to result from theorizing or hypothesizing. 

Few of Dr. Creighton’s colleagues have the ability to write as 

clearly and foreefully as he and the book is therefore a gem. for 

clarity. It contains very interesting and informative discussions 

under the headings The Introduction, The Present Status of Ant 

Taxonomy and Nomenclature, History of Ant Taxonomy in North 

America, and The Family Formicidae. The author has been exceed- 

ingly honest in giving credit to others. There are good keys for 

identifying the workers and females from subfamilies to subspecies. 

In addition, a good habitus pieture is presented of one species in 

each genus, this usually being represented by an outline drawing of 

a worker, a female, and a male. A wing is also frequently shown. 

General rémarks on taxonomy and biology may be found under the 

headings for the various groups, species and subspecies as the case 

may be and under each specific or subspecific heading are given the 

synonyms, the citations to the articles in which the forms were 

originally described, selected references to taxonomy or helpful illus- 

trations, mention of type locality and the places where types are 
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deposited, and a brief statement as to the general distributional range 

of the ants. It is unfortunate that the author does not designate new 

synonymy as such for the benefit of cataloguers. He may also be 

criticized for giving distributional data which are often misleading or 

incorrect. For example, he states that Atta texana, one of our important 

economic forms, is not known to occur in Louisiana although it might 

be expected there. Actually 13 parishes in that state are infested with 

the ant and the Southern Forest Experiment Station at New Orleans has 

been conducting control experiments on the species for a number of 

years! It will be noted that the index to the higher groups is separate 

from that of the species and subspecies. All plates are consecutively 

arranged in the back of the book in proper taxonomic order. Legends 

instead of being printed on each plate are shown on separate sheets 

preceding the plates thus adding to the cost of printing and the in- 

convenience of the user. No doubt the cost of printing forbade an 

extensive bibliography which would have been especially helpful to be- 

ginners. 

Dr. Creighton still maintains that the genus Tetramorium is native 

to North America although this view is held by few, if any of his col- 

leagues, and is not supported by numerous facts. 

Regardless of criticisms the book is one of the most outstanding 

contributions that has been made to North American formicology in 

many decades and will stimulate the study of ants tremendously. Dr. 

Creighton is to be congratulated on completing a piece of work which 

required years of perseverance, patience and considerable fortitude. 

Not only should everyone interested in ants have a personal copy of 

the book but the book should be in all important libraries dealing with 

biological subjects. 

Marion R. SMITH, 

Bureau of Entomology and Plant Quarantine 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

599TH REGULAR MEETING, APRIL 6, 1950 

The 599th regular meeting of the Entomological Society of Washing- 

ton was called to order at 8 P. M. Thursday, April 6, 1950, in Room 

43 of the U. S. National Museum, by President W. B. Wood. Forty- 

seven members and 18 visitors were present. The minutes of the pre- 

vious meetings were read and approved. 

President W. B. Wood spoke of the great loss to Entomology in the 

death of Dr. P. N. Annand. Mr. Hoyt has been asked to head a com- 

mittee to write an obituary which will be published in the Proceedings 

of the Society. 

D. A. Crossley, Jr., Texas Technological College, Lubbock, Texas, 

was elected to membership in the Society. 

President Wood announced that Dr. Kathryn M. Sommerman has 

received the Exceptional Meritorious Service Award. It is the Army’s 

‘highest award to a civilian. The award was made for work in a ¢o- 

operative research project in Alaska studying black flies and mosquitoes. 
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Dr. Sommerman has been on the staff of the Army Medical Center since 

1946. 

President Wood announced that the Oberly Memorial Award for 1949 

had been received by Ina L. Hawes and Rose Hisenberg for the excellent 

bibliography on Aviation and Economic Entomology, published in April 

1947 (U. S. D. A. Bibliog. B. 8). 

R. I. Sailer exhibited a female stink bug and some newly hatched 

nymphs belonging to the species Huschistus servus (Say). He com- 

mented that this female and several other specimens of both sexes had 

been kept in the house since early September, 1949. The temperature 

had ranged between 66° and 72° F. and green string beans were used 

for food. In spite of the fact that the bugs were active all winter 

no eggs were laid between September 7, 1949 and March 28, 1950. 

It was also noted that there was no observed mating activity between 

September 5 and March 20. 

These observations suggest that length of day may determine the 

cessation of mating and egg-laying activity in the fall and initiate 

resumption of these activities in the spring. A comparison of the 

period from the date when the last egg mass was laid until the shortest 

day of the year with that from the shortest day to the date when the 

next egg mass was laid shows the latter period to be shorter by 10 days. 

Since only three females were involved, this may reflect an insufficient 

population sample. There is also the possibility that frequent and 

often prolonged use of a 100 watt lamp on the desk where the bugs were 

housed may have served to hasten egg laying activity. 

President Wood asked Dr. Yeager to introduce the speaker of the 

evening. Dr. Yeager mentioned the valuable fundamental research done 

by Dr. Dietrich Bodenstein and his pleasure in introducing him to the 

Society. 

The speaker reviewed the field of insect endocrinology giving special 

attention to the role of hormones in growth and metamorphosis. After 

identifying the main hormone sources, namely the brain, corpora allata, 

and the prothoracic glands in different groups of insects, the action and 

interaction of the hormones produced by these structures was discussed. 

It was shown how specific hormones controlled the manifestation of 

certain morphogenetic and histogenetic features in development and how 

by virtue of their re-integrating function they bring the various parts 

of the organism under a common control. Aided by lantern slides, a 

selected group of experiments were cited which helped to emphasize the 

main results of the investigations and illustrated the experimental pro- 

cedures used. Several live specimens of Periplaneta americana ecom- 

bined in parabiotic fusion were demonstrated. (Author’s abstract.) 

Questions by several members brought out various points and an in- 

teresting description of techniques used in handling the smaller insects. 

The meeting adjourned at 10:10 P. M. 

ELIZABETH E. HAvILAND, Acting Recording Secretary. 

Actual date of Publication of Vol 52, No. 4, was August 18, 1950. 
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TAXONOMIC NOTES ON THE WASPS OF THE SUBGENUS 

PSENEO MALLOCH 

(HYMENOPTERA, SPHECIDAE) 

By Kari V. KRoMBEIN, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Correct identification of some of the species belonging to 
Psen, subgenus Pseneo, has been impossible because of several 
incorrect sex associations. The first of these was made by 
Fox! in describing the new species kohlit and simplicicornis 
in his revision of the North American Psen. Malloch? mis- 
identified still another male as kohlii, which led him to 
describe the true male of kohli as a new species. 

I had the opportunity recently to study the Fox and 
Viereck types in this subgenus at the Academy of Natural 
Sciences in Philadelphia. Earlier I had worked over the 
Malloch types in the U. S. National Museum in connection 
with the preparation of parts of the section on Sphecoidea 
for the forthcoming synoptic catalog of North American 
Hymenoptera. The following taxonomic notes and revised 
key are presented to straighten out the tangled synonymy, to 
accord the component forms a more proper rank, and to make 
correct identifications more certain. This study has been 
based on the types mentioned above and the examination of 
nearly 200 specimens in the collections of the U. S. National 
Museum and the Museum of Comparative Zoology (through 
Dr. Jos. Bequaert), and the personal collections of H. K. 
Townes, D. G. Shappirio and the author. 

Pseneo is a derivative of Psen and is confined to the New 
World so far as known. In North America the species are 
mainly Austral and Sonoran in distribution. The subgenus 
is readily separated from Psen sens. str. by having the middle 
third of the apical margin of the clypeus thickened, sulcate, 
and crossed by three carinae so that the clypeus gives the ap- 
pearance of being minutely tridentate on the apical margin 
when viewed from in front, posterior margin of metasternum 
truncate or very slightly and broadly incurved (deeply, 
angularly or linearly notched in Psen), hind coxa sharply 

*Fox, 1898. Trans. Amer. Ent. Soe. 25: 1-18. 

*Malloch, 1933. Proc. U. S. Natl. Mus. 82, Art. 26: 1-60, 2 pls. 
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PLATE 42. SkrVENTH STERNITE AND GENITALIA OF MALES OF PSEN 

Figs. 1-3, Psen (Psen) barthi Viereck (from Harrisburg, Pa.) ; figs. 
4-6, Psen (Pseneo) kohlii kohlii Fox (from Arlington, Va.); figs. 7-9 
Psen (Pseneo) simplicicornis Fox (from Harrisburg, Pa.) ; figs. 10-12, 
Psen (Pseneo) punctatus carolina Rohwer (from Atlanta, Ga.). Figs. 
1, 4, 7, 10, the retracted seventh (true eighth) sternite; figs, 2, 5, 8, 11, 
genitalia except cardo and aedeagus, internal view; figs. 3, 6, 9, 12) 
aedeagus, internal view. (All figures 33 X). 

y 
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carinate beneath on the inner and outer margins, hind femur 
with an oval patch of fine, close hairs on posterior surface 
near apex, none of sternites in male with apical fascicles of 
rather long curled hair, retracted seventh (true eighth) ster- 
nite of male with a large median lobe emarginate on apical 
margin (compare with fig. 1 of Psen (Psen) barthi), aedeagus 
with a rounded or angulate lobe on lower surface before apex 
(compare with fig. 2 of barthi), and paramere conspicuously 
and abruptly narrowed near apex, not gradually narrowed 
to apex (see fig. 3 of barthi). 

Malloch considered that the subgenus comprised eight dis- 
crete species and no subspecies. My arrangement of the com- 
ponent forms differs considerably from that of Malloch, for 
I believe that there are only three good species in the Nearctic 
region—kohlii Fox with two subspecies, punctatus Fox with 
three subspecies, and simplicicornis Fox which apparently 
does not break up into separate geographic races. The sub- 
species of punctatus and kohlii have distinct adjoining ranges 
and differ sufficiently in certain details of structure or color 
so as to be readily recognized. Two of the species Malloch 
considered to be distinct are here placed in synonymy. 

Psen (Pseneo) kohlii Fox 

The combination of structural characters separating this 
form from the other Nearctic members of the group are the 
ruguloso-punctate condition of the scutellum and mesopleuron, 
the prominent median carina of the female pygidium which 
extends farther basad than the lateral carinae delimiting the 
area, and the presence of small papilliform tyloides in the 
middle, beneath, of the first to eighth or second to ninth 
flagellar segments of the male. The male genitalia (figs. 5, 
6) are distinct from those of punctatus and simplicicornis in 
that the superior margin of the paramere is rather evenly 
rounded toward the apex with no pronounced shoulder or 
angulation about halfway toward apex, process of volsella is 
without a small lobe near apex projecting dorsad, and pre- 
apical lobe on lower edge of aedeagus is sharply angulate. 
The retracted seventh (true eighth) sternite (fig. 4) of the 
male is rather similar in shape to that of stmplicicornis (fig. 
7) in that the lateral margin of the large median lobe is not 
evenly rounded as in punctatus (fig. 10). The vestiture of 
the elypeus and front is silvery in both subspecies. 

The species comprises two subspecies, kohliv kohlii Fox, a 
wide—ranginge form primarily of the Carolinian zone, and 
kohlu spicatus Malloch, known at present only from Beulah, 
New Mexico, but possibly rather widely distributed in the Up- 
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per Sonoran zone east of the Rockies. The two subspecies are 
discussed separately below. 

Psen (Pseneo) kohlii kohlii Fox, new status 

(Figs. 4-6) 

?Psen niger Packard, 1867. Proc. Ent. Soc. Phila. 6: 399 [ 42, not the 

2 type]. 

Psen Kohlii Fox, 1898. Trans. Amer. Ent. Soc. 25: 9 [2 type only, 

9 var. and 6 misdet.].—Brimley, 1938. Ins. North Carolina, N. C. 

Dept. Agr., p. 445. 

?Psen simplicicornis Fox, 1898. Trans. Amer. Ent. Soe. 25: 10 [ 4, 

not the @ type]. 

Mimesa kohlii (Fox), Viereck, 1901. Trans. Amer. Ent. Soe. 27: 342. 

Psen (Mimesa) kohlii Fox, Rohwer, 1917 (1916). In Viereck, Conn. 

Geol. Nat. Hist. Surv. Bul. 22: 659.—Bradley, 1928. Jn Leonard, 

Cornell Univ. Agri. Expt. Sta. Mem. 101: 1013. 

Psen (Pseneo) kohlii Fox, Malloch, 1933. Proce. U. S. Natl. Mus. 82, 

Art. 26: 9, pl. 1, fig. 4 [2 only, ¢ misdet.]. 

Psen (Pseneo) fulvipes Malloch, 1933. Op. cit., p. 11, pl. 1, fig. 3 

[2]. NEW SYNONYMY. 
Psen (Pseneo) angulatus Malloch, 1933. Op. cit., p. 12 [¢]. NEW 

SYNONYMY. 

I have not seen the male Packard described as Psen niger 
and follow Fox’s suggestion that it is the same male Fox 
identified as simplicicornis |recte kohlii sens. str.|. I was 
unable to find the male Fox identified as simplicicornis at the 
Academy of Natural Sciences. However, Fox’s statement 
that the antennal flagellum is not dentate or nodose beneath 
makes it clear that the male he supposed was that of sim- 
plicicornis could only have been kohlu if it is referable to 
the subgenus Pseneo. The small papilliform tyloides of this 
species are discernible only with difficulty except at high 
magnifications. It is also obvious from Fox’s statments that 
the unnamed female variety and male of kohlii had the central 
area of the propodeal enclosure with several rugae, and that 
those specimens must have been either simplicicornis or punc- 
tatus carolina, for in both sexes of typical kohlii the central 

hexagonal enclosed area of the middle of the propodeal en- 
closure is not crossed by rugae. The unique type of Malloch’s 
fulvipes from Coleta, Alabama, in the U. S. National Museum 
is kohlit kohli with the maximum erythrization of the legs, 
and it agrees in other details of sculpture with typical kohli. 
Malloch’s angulatus, described from the male type from Nel- 
son County, Virginia, and male paratype from Roxborough, 
Pennsylvania, represents the true male of kohlu as evidenced 
by its exhibiting the same type of sculpture of the scutellum 
and propodeum as female kohlu. 
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There is a distinet tendency toward increased erythrization 
of the legs and petiole of the abdomen in this subspecies in 
the more southern part of its range. Thus, the petiole is 
black or chestnut in the more northern specimens and grades 
gradually in the more southern specimens from chestnut to 
reddish, and the legs in more northern specimens tend to be 
more infuscated (sometimes only the tarsi ferrugimous) grad- 
ing gradually in the more southern forms to a condition 
where all the legs except coxae may be ferruginous (type of 
fulvipes). There is no basis for subspecific separation on the 
amount of red on the legs or petiole in typical kohliu, for a 
series from any one section shows variation in this respect. 
For example, specimens from New York have the petiole 
black to castaneous and lees with only tarsi ferruginous to 
some ferruginous also on tibiae; in the vicinity of Washing- 
ton, D. C., the petiole varies from castaneous to a lighter red 
and the tibiae vary from only slightly ferruginous to entirely 
ferruginous; in Georgia the tibiae are entirely ferruginous 
and the femora vary from ferruginous only at apices to en- 
tirely ferruginous. 

This form is the most common of. the three occurring at 
Washington and has been captured almost entirely in rather 
open woods or at their edges. I consider it hkely that the 
species nests in wood though no reared specimens are avail- 
able, nor has anything been published on the nesting sites or 

prey preferences. 

NEW YORK (7 @ 9): Poughkeepsie, Fort Montgomery, Cold Spring 

Harbor, Huntington, Gardiner’s Island; July 20-August 31. 

NEW JERSEY (4 229, 2 64): Moorestown, Sandy Hook; June 

25-August 25. 

PENNSYLVANIA (1 9,1 4): Philadelphia (type of kohlii), Rox- 

borough (paratype of angulatus); June 28. 

MARYLAND (7 92 2): Takoma Park, Glen Echo, Plummer’s Island; 

June 20-September 19. 

DISTRICT OF COLUMBIA (23 2 9): June 26-October 5. 

VIRGINIA (21 92,7 $6): Great Falls, Chain Bridge, Arlington, 

Glencarlyn, Falls Church, Dunn Loring, Nelson Co. (type of angulatus) ; 

June 9-September 10. 

NORTH CAROLINA (1 @): Wake Co.; August 19. Brimley records 

it also from Raleigh with capture dates from June to August. 

SOUTH CAROLINA (1 92): McClellanville; May 16. 

GEORGIA (6 9 2): Dallas, Stone Mt., Yonah Mt., Atlanta; May 27- 

August 12. 

ALABAMA (1 @): Coleta (type of fulvipes). 

KANSAS (1 92): Baldwin; August 26. 
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Psen (Pseneo) kohlii spicatus Malloch, new status 

Psen (Pseneo) spicatus Malloch, 1933. Proc. U. S. Natl. Mus. 82, Art. 

HOS ale Nee 

This form, known only from the male sex, shows its close 
affinities with typical kohlii in sharing the characters noted 
under the specific heading above. It is distinguished by the 
prominently spicate lateral pronotal angles which are acutely 
angulate when viewed from anteriorly, the presence of one 
or more rugae within the central hexagonal area of the en- 
closure of the propodeum, and the papilliform tyloides present 
on the second to ninth flagellar segments. In typical kohli 
the pronotal angles are not spicate but rectangulate when 
viewed from anteriorly and the tyloides are present on flagel- 
lar segments one to eight. The subspecies is known only from 
the type series of three males in the U. S. National Museum, 
taken at Beulah, New Mexico, on August 8. 

Psen (Pseneo) punctatus Fox 

This and the following species, simplicicornis, are separated 
from kohlui by the punctate scutellum and the central enclosed 
hexagonal area of the propodeal enclosure crossed by one or 
more transverse carinae. In addition, the females do not have 
so long a median carina on the pygidium and the tyloides: of 
the flagellum of the male antennae are very prominent, ex- 
tending over the entire length of the lower surface of the 
median segments. The male genitalia (figs. 11, 12) show the 
close relationship between this species and simplicicornis in 
the rather pronounced shoulder or angulation on the superior 
margin of the paramere about halfway to the apex, the pres- 
ence of a small lobe projecting dorsad near apex of process 
of volsella, and the rounded preapical lobe on the lower edge 
of the aedeagus. The lateral margin of the large median lobe 
of the seventh (true eighth) sternite (fig. 10) is evenly 
rounded, a character in which punctatus differs from kohlii 
and simplicicornis. 

The females of punctatus and simplicicornis are very simi- 
lar in sculptural characters, but the former differs In being 
larger (punctatus—?, 12.9 mm. avg. length, ¢, 11.0 mm.; 
kohlu and simplicicornis— 2, 11.8 mm., ¢, 8.7 mm.), in hav- 
ing the vestiture of the clypeus and front distinctly pale 
golden rather than silvery except in p. punctatus, and in hav- 
ing at least the tibiae and tarsi ferruginous in p. carolina and 
p. ferrugineus (the legs entirely black or castaneous in p. 
punctatus). The males of punctatus have the tyloides pre- 
sent on flagellar segments three to ten, that of the third short 
and low, that of the tenth short and rather inconspicuous, 
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the others extending almost the entire length of each segment, 
rounded in profile, but lower and narrower than in sim- 
plicicornis, dull and with close punctation. 

Punctatus comprises three subspecies, p. carolina Rohwer 
apparently confined largely to the Austroriparian zone, p. 
ferrugineus (Viereck) a form of the Tropical zone of Florida 
extending as far north as St. Petersburg, and p. punctatus 
Fox known at present from a rather limited area of the Upper 
Sonoran zone. 

Psen (Pseneo) punctatus carolina Rohwer, new status 

(Figs. 10-12) 

Fsen (Mimesa) punctata var. carolina Rohwer, 1910. Proc. Ent. Soe. 

Wash. 12: 103 [ @]. 

Psen (Pseneo) carolina Rohwer, Malloch, 1933. Proc. U. S. Natl. Mus. 

Sop pAn ta Gelli. O" | 

Psen (Pseneo) kohlii Fox, Malloch, 1933. Op. cit., p. 11 [4 only]. 

Psen carolina Rohwer, Brimley, 1938. Ins. North Carolina, N. C. Dept. 

Agr., p. 445. 

This subspecies may be distinguished from the other forms 
occurring in the same localities by the characters listed under 
the specific heading. The mesopleuron is ruguloso-punctate 
in the male and punctate only in the female. Like typical 
kohlu, the legs and abdominal petiole show a_ progressive 
erythrization as one goes south through the range. At Wash- 
ington the tibiae and tarsi only are ferruginous and the petiole 
black to castaneous, while one specimen from northern Florida 
has the legs except coxae, and the petiole ferruginous. Also 
hike typical kohlii, this subspecies apparently nests in open 
woods, as most specimens have been captured in such a habitat 
or at its edge. 

The male key characters for kohlii used by Malloch were 
taken from a male of carolina from Alabama. 

Several years ago A. N. Tissot of the University of Florida 
sent me a female of this subspecies from Gainesville for identi- 
fication. The wasp was found October 16, 1943 in a burrow 
in the soil in a flowerpot in the greenhouse. The soil in the 
flowerpot contained 42 adults and 5 nymphs of Homalodisca 
triquetra (Fabricius) and 1 adult of Graphocephala coccinea 
(Foerster), each cell containing 4 or 5 leafhoppers. 

DISTRICT OF COLUMBIA (3 @@): June 21-July 7. 

VIRGINIA (11 2 9): Great Falls, Arlington, Falls Chureh, Vienna, 

Dunn Loring, Oatlands, Fluvanna Co.; June 18-September 11. 

NORTH CAROLINA (1 2): Raleigh (type of carolina) ; September 

12. Brimley records it also from Eagle Rock, Statesville, Elizabeth 

City, Tarboro and Wenona, with capture dates of May to September. 
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GEORGIA (4 29,1 ¢@): Atlanta; June 20-July 28. 

FLORIDA (1 @): Gainesville; October 16. 
ALABAMA (1 ¢@): Auburn; June 19. 

MISSISSIPPI (1 @): Wiggins. 

Psen (Pseneo) punctatus ferrugineus (Viereck), new status 

Mimesa ferruginea Viereck, 1901. Trans. Amer. Ent. Soe. 27: 341 | 2 J. 

Psen (Pseneo) ferrugineus (Viereck), Malloch, 1933. Proce. U. S. Natl. 

Mus. 82, Art. 26: 9. 

This is the most distinctive in appearance of the North 
American Pseneo. The legs, propodeum in part and first 
two abdominal tergites are ferruginous, the wines are strong- 
ly yellowish and the mesopleuron is ruguloso-punctate in both 
sexes. I would be inclined to treat it as a distinct species, 
were it not for the similarities in antennal tyloides and geni- 
talia of the male to those of the other subspecies. 

FLORIDA (7 29,2 64): Miami, Biscayne Bay, Larkin, Gulfport; 

March 27-November 10. 

Psen (Pseneo) punctatus punctatus Fox, new status 

Psen punctatus Fox, 1898. Trans. Amer. Ent. Soc. 25: 9 [ 9 ]. 

Mimesa punctata (Fox), Viereck, 1901. Trans. Amer. Ent. Soc. 27: 

342.—Mickel, 1918 (1917). Univ. Nebr. Studies 17: 361 [ @ ]. 

Psen (Pseneo) punctatus Fox, Malloch, 1933. Proc. U. S. Natl. Mus. 

82, Art. 26: 10 [@, 3]. 

The typical subspecies is known only from a few localities 
in western South Dakota and Nebraska and eastern Colorado. 
Additional collecting in the west may show eventually that 
the ranges of this and kohlii spicatus overlap in part. The 
two are easily distinguished by the shape of the pronotal 
angles and the punctation of the scutellum. The mesopleuron 
is punctate in both sexes. The typical subspecies is readily 
distinguished from the other forms of the punctatus complex 
by the silvery pubescence of the clypeus and front, the black 
abdominal petiole and the entirely black to castaneous legs. 

SOUTH DAKOTA (1 38): Whitewood; July 23. 

NEBRASKA: Mickel records it from Monroe Canyon, Sioux Co., 

August 19-20. 

COLORADO (5 929, 3 64): no other data (type of punctatus), 

Boulder, Alamosa; June-October 9. 

Psen (Pseneo) simplicicornis Fox 

(Figs. 7-9) 

2Psen Kohlii Fox, 1898. Trans. Amer. Ent. Soe. 25: 9 [the 9 var. 

and ¢ ]. 
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Psen simplicicornis Fox, 1898. Op. cit., p. 10 [@ type only, ¢ mis- 

det.|.—Brimley, 1938. Ins. North Carolina, N. C. Dept. Agri., 

p. 445. 

Mimesa simplicicornis (Fox), Viereck, 1901. Trans. Amer. Ent. Soe. 

27: 342. 

Psen (Pseneo) simplicicornis Fox, Malloch, 1933. Proc. U. 8S. Natl. 

Mus: 82. Art: 26: 10 [9,; 31. 

This species resembles very much a small punctatus carolina, 
differing principally in having silvery vestiture on the clypeus 
and front and the abdominal petiole and legs black except for 
the tarsi. The legs and petiole of some specimens of the 
large reared series from Harrisburg, Pennsylvania, show con- 
siderable suffusion with reddish, but I belheve that these are 
teneral specimens which were killed too soon after emergence, 
for they are the only specimens of all the material before me 
which show this coloration. The males are immediately dis- 
tinguished from those of punctatus, in addition to the color 
characters cited above, by the antennal tyloides which on 
the fourth to tenth flagellar segments are large, rounded, 
shining prominences (that of the third smaller but of the 
same character) with scattered punctures, the surface of the 
tyloides thus quite different in appearance from the adjacent 
areas of the flagellum—viewed in profile the antennae are 
strongly rounded out beneath on flagellar segments four to 
ten because of these tyloides. Also, the lateral margin of the 
large median lobe of the male seventh (true eighth) sternite 
(fig. 7) is not evenly rounded as in punctatus (fig. 10), but 
noticeably angulate. The mesopleuron is ruguloso-punctate 
in the male and punctate only in the female. 

The female type (selected as the type by Cresson) of sim- 
plicicornis Fox from North Carolina was examined and found 
to agree with Malloch’s and my interpretation of the species. 
I was not able to find the specimen from which Fox drew up 
the male description, but obviously it cannot be the opposite 
sex of his female for he mentions that the flagellum is not 
dentate or nodose, whereas in the true male of s¢amplicicornis 
most of the flagellar segments are very conspicuously nodose. 
It was unfortunate that Cresson did not select the male as 
type, for his action in selecting the female makes it necessary 
to apply the name simplicicornis to the species in which the 
male has very modified antennae. The male described as 
kohlu by Fox seems almost certain to be a simplicicornis, 
though I was not able to find it either—Fox mentions that 
the propodeal enclosure has some irregular rugae in the mid- 
dle and that the antennae are strongly nodose beneath. 

The species has a more restricted range than any of the 
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other forms occurring in the northeast. The cocoons of the 
reared series from Harrisburg bear fragments of wood pulp. 

NEW JERSEY (1 ¢): Moorestown; June 25. 

PENNSYLVANIA (29 99,19 $64): Harrisburg (a large reared 

series), Mt. Holly; June 14. 

MARYLAND (1 9, 2 $6): Hyattsville, Takoma Park; June 20- 

August 3. 

DISTRICT OF COLUMBIA (1 9,1 ¢): July 3-August 10. 

VIRGINIA (1 9,1 ¢@): Glencarlyn, Falls Church; June 24-July 4 

NORTH CAROLINA (1 92): no other data (type of simplicicornis) 

Brimley records it from Raleigh with capture dates of June and July. 

*% *& * 

Key To THE NortTH AMERICAN PSEN (PSENEO) 

1. Scutellum ruguloso-punctate; median carina of female pygidium 

well-defined, extending as far or farther based than lateral 

carinae delimiting the area (female of kohlii spicatus un- 

known but presumably agreeing in this character); male 

antennae with small papilliform tyloides beneath in the mid- 

dle on flagellar segments one to eight or two to nine, the seg- 

ments not nodose beneath _.............__. Giclotkia @topc)) pata ee 2 

Scutellum punctate only; median carina of female pygidium not 

well-defined on basal half of area; male antennae with very 

large tyloides beneath on flagellar segments three to ten, the 

Segments) strongly modose, beneath === ee 3 

2. Lateral pronotal angles not produced, rectangulate when viewed 

from anteriorly; central hexagonal area of propodeal en- 

closure not crossed by one or more rugae; tarsi ferruginous, 

and tibiae and femora also in more southern specimens; 

tyloides present on flagellar segments one to eight of male; 

confined largely to the Carolinan zone kohlii kohlu. Fox 

Lateral pronotal angles strongly produced, spicate, acutely 

angulate when viewed from anteriorly; central hexagonal 

area of propodeal enclosure crossed by one or more rugae; 

tarsi brown; tyloides present on flagellar segments two to 

nine of male; female unknown; Upper Sonoran zone — 

SSI tas redone, OP pe ee ee Ons pICaLrusm\ialloch 

eae G ae! 8 ee ENS fae aa tS Ley ee Nh os eas ae Lee 4 

Herne LG ice aa ie a a ie a ce Ee le Be oP el pal A ea Ty 

4 The tyloides broad, rounded in extent, shining and sparsely 

punctate; petiole black, the tarsi ferruginous; vestiture of 

clypeus and front silvery; New Jersey to North Carolina, 

chiefly in the Carolinian zone -_-_--..-...--.-..... simplicicornis Fox 

The tyloides narrower, more or less rectangular in extent, dull 

and closely punctate (punctatus Hox) 5 



PROC. ENT. SOC. WASH., VOL. 52, NO. 6, DECEMBER, 1950 I87 

Or Wings strongly yellowish; legs entirely, propodeum in part, 

petiole and first two abdominal tergites ferruginous; Tropical 

zone in southern Florida __. punctatus ferrugineus (Viereck) 

Wings not yellowish; propodeum and tergites not ferruginous 6 

6. Mesopleuron ruguloso-punctate; petiole and legs to a variable 

extent reddish; chiefly in the Austroriparian zone 

SSE RS TEU IS OT eee ope ee punctatus carolina Rohwer 

Mesopleuron with separated punctures on most of disk; petiole 

black, legs black except for brownish tarsi; Upper Sonoran 

DOING erst eee Pik Lae es ME eal ee punctatus punctatus Fox 

~ Mesopleuron ruguloso-punctate; wings strongly yellowish; legs 

entirely, propodeum in part, petiole and first two abdominal 

tergites ferruginous; Tropical zone of southern Florida 

Ep Sh ee Uo aD TaN On Tale Se punctatus ferrugineus (Viereck ) 

Mesopleuron with separated punctures on most of disk; wings 

not yellowish; coxae at least always black, propodeum and 

HEINE MEST DANONE DESTADVCMI NGS ee Petts eis} 

8. Vestiture of clypeus and front pale golden; at least the tibiae 

and tarsi ferruginous; Austroriparian zone north to District 

Oi (Colon en] ow ee punctatus carolina Rohwer 

Vestiture of clypeus and front silvery; legs black except tarsi 

Vautolsl, ERS) we@tol GVPL ene iyadly Aoeke se See eet ils tO) 

9, Basal segments of flagellum red beneath, dark brown above; 

slightly larger forms, avg. length 12.9 mm.; mesoscutum 

antero-laterally with most of punctures separated by about 

half the diameter of a puneture; Upper Sonoran zone 

Oe eRe P es Bait setae A! Pe OE eee ee punctatus punctatus Fox 

Basal segments of flagellum entirely red; smaller forms, avg. 

length 11.3 mm.; mesoscutum antero-laterally with most of 

punctures subcontiguous, the area almost ruguloso-punctate ; 

Carolinian zone from New Jersey to North Carolina —. 

PROBA Ut ee Masta (de Pe aN Re ALL Ni bees be simplicicornis Fox 

NEW GENERA AND SPECIES OF CIXIIDAE FROM MEXICO 

(HomopreraA, FULGOROIDEA ) 

By Joun 8. CALDWELL, Circleville, Ohio 

The following new genera can not be contained within the 

concepts of Bothriocera Burmeister and Cirius Latreille. 

This may be seen even by superficial examination and is most 

apparent upon tabulation of the basic characters. 



DECEMBER, 1950 

PSEUDOCIXIUS BANDARUS © 

PSEUDOCIXIUS | MEXICANUS 2 

PLATE 43. NEW CIxiIDAE. 

Figs. 1-3, left lateral aspect of male genitalia; a, ventral view of 

uedeagus; b, ventral view of pygofer & forceps. 
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Bothrioceretta, new genus 

Vertex broader than long; a transverse carina present at midlength 

in addition to the apical carina. Frons produced at sides into ear-like 

cavities that shield the antennae. Face triangular, not produced as far 

forward and more rounded than in Bothriocera. Pronotum short. Mesono- 

tum large, tricarinate. Forewing long, slightly broadened on apical 

half, overlapping the other apically; cubitus forking far based on level 

with union of claval veins. Pygofers in female swollen; ovipositor com- 

plete. Pygofers in male with elongate medioventral process. Aedeagus 

lacking the fine flagellate processes that are typical of Bothriocera. 

Type: Bothriocera nigra (Fowler), new combination. 

This is separated from Bothriocera by the prominent trans- 
verse carina of the vertex, the closely folded forewings over- 
lapping apically, and the male genitalia as figured. 

The genus will also include Bothriocera albidipennis 
(Fowler), new combination. Genotypic data from two speci- 
mens in the U.S.N.M., Ball Collection, labeled ‘‘type’’, Cuer- 
navaca, Mexico, 5-98, and other specimens from the same local- 
ity collected by Kraus. 

Pseudocixius, new genus 

Vertex elongate, deflected downward, acute anteriorly, with a median 

basal carina for half the length; a transverse carina present across 

basal third transversing the median basal carina at about its apex (this 

transverse carina sometimes only faintly indicated or represented by 

eallosities). A transverse carina or callosity present just anterior to 

apex of vertex forming a broad, triangular areolet on either side; 

lateral terminations of this callosity or carina fureate forming a small 

areolet next to either lateral carina of frons at about level with center 

of eyes. Profile rounding. Frons and clypeus with median carina; 

median ocellus not apparent. Pronotum deeply notched caudad; promi- 

nent median carina present; lateral carinae continuing line of lateral 

ecarinae of vertex before curving behind either eye. Mesonotum strong- 

ly tricarinate. Forewing parallel-margined, not flared at basal costal 

angle; subcosta, radius, and medius forming a common stalk from basal 

cell. Female valves long. Male with base of periandrium strongly 

attached to base of ‘anal segment. Anal segment short, hood-like. 

Apical segment of aedeagus usually with a lateral process or with one 

of the subbasal processes right-angled. 

Type: Pseudocixius bandarus, new species. 
Differing from Cixius by the subcosta, radius, and medius 

forming a common stalk from the basal cell and by the trans- 
verse callosity between vertex and frons usually forming four 
areolets. The male genitalia are characteristic as shown in 
the figures. The species form a compact group which includes 
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the following forms formerly placed in Cixrius, resulting in 
new combinations: cultus (Ball) and varieties, praecox (Van 

Duzee), and stigmatus (Say). 

Pseudocixius bandarus, new species 

Length of male 4.5 mm.; forewing 4.0 mm. Head light fusecous with 

very light carinae. Pronotum polished black, carinae light gray. Mesono- 

tum polished black, carinae orange. Forewing clear with basal claval 

area smack and with broad, tuscous bands as follows; one posterior to 

fork of subcosta and radius and containing a clear costal spot; a second 

posterior to first row of cross veins and covering most of stigmal area; 

and a third subapical and somewhat diagonal and broadly united to the 

second band just posterior to the apex of the clavus. 

Male with anal segment narrow, trough-like. Pygofers with latero- 

posterior margins rounded. Forceps clavate apically. Perinandrium 

with inner ventrobasal angles rounded. Aedeagus with three primary 

processes. 

Male holotype from Zacapu, Michoacan, 10-4-41, (DeLong, 
Good, Caldwell, & Plummer). Paratypes from Suchiate, 
Chiapas, 11-16-32, & San Cristobal, Los Casas, Chiapas, 6-12- 
26, (Dampf). 

This form very closely resembles Pachynthesia concinna 
Fowler in color and marking. It differs from the other 
pseudocixids by this color and marking and by genital char- 
acters as noted in the description. 

Pseudocixius stigmatus mexicanus, new subspecies 

Length, male 5.2 mm., forewing 4.5 mm.; female 5.8 mm.; forewing 

4.7 mm. 

General color black with carinae light; mesonotal carinae orange. 

Forewing more hyaline than milky; base slightly embrowned; cross 

veins and stigma black as well as punctations on veins. 

Anal segment of male with apex slightly turned ventrad. Pygofers 

with lateroposterior margins acute. Periandrium with inner ventrobasal 

angles acute; left dorsoapical process semicircular. Aedeagus with one 

elongate and one short apical process. 

Male holotype from Mexico City, D. F., 11-20-38, (Cald- 
well). Female allotype from ‘‘Baths of Netzacoytl, Mex.’’, 
5-1-3838, (Stone). Paratypes of either sex from the Federal 

District and the state of Vera Cruz, (Dampf). 

Mexicanus may be separated from stigmatus with the naked 
eye by its smaller size and darkened appearance. The processes 
of the periandrium and aedeagus are slightly though con- 
sistently different. 
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A REDESCRIPTION OF FOUR GENERA OF CHIGGER MITES, 

TOGETHER WITH A DESCRIPTION OF A NEW GENUS AND 

SUBGENUS 1) 

(ACARINA, TROMBICULIDAE) 

By H. E. Ewine, Collaborator, Bureau of Entomology and Plant 

Quarantine, United States Department of Agriculture 

Probably no other family of the Acarina ever has had as 
many taxonomists working on it at the same time as are now 
working on the Trombiculidae. This large group of workers 
is engaged in pioneering in various parts of the world, with 
the result that there has been created a state of flux in regard 
to the categories at all levels. The genera in particular are, 
affected to such an extent that many of them need to be 
restricted or expanded, thus necessitating their redescription. 
Also, the utilization of new generic characters indicates the 

need of the redescription of others. 
The discovery of the presence of a tracheal system in the 

larval form of a trombiculid, which was first reported by 

André (1943a&b), has given us a new and what has been 
regarded as an important character for use in the various 
taxonomic categories. Womersley (1944), was the first to 

use it in this capacity as a subfamily character. He states: 
‘*On the presence of an organ of such fundamental import- 
ance it becomes necessary to erect a new subfamily, ranking 
with the Trombiculinae in the restricted sense.’” So he es- 
tablished for the trombiculids with a tracheal system the sub- 
family Leeuwenhoekiinae which was later raised to full family 
rank. It has been found, however, very hard to detect the 
presence of the tracheae in old mounts and workers may dis- 
agree as to their presence or absence in such cases. Also, as 
the work has progressed it has become evident that it may 
be rather early at present properly to evaluate the taxonomic 
importance of the presence or absence of the tracheae not 
only in the genus but possibly also in the species. 

In this paper there are redescribed four old genera of 
chigger mites, and one new genus and one new subgenus, all 
descriptions being based on larval characters. The terminology 
used is that emploved in my recent paper (Ewing, 1949) on, 
‘‘The Origin and Classification of the Trombiculid Mites, or 
Trombiculidae.”’ 

Genus Comatacarus Ewing, 1942 

(Fig. 1, a) 

1942. Comatacarus Ewing (in part), Jour. Parasitol. 28: 489. 

1942. Leeuwenhoekia Radford (in part), Parasitology 34: 68. 
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1943. Leeuwenhoekia Womersley and Heaslip (in part), Trans. Roy. 

Soe. So. Austral. 67: 141. 

1944. Leeuwwenhoekia Womersley (in part), Trans. Roy. Soc. So. Aus 

tral. 68: 103. 

1945 (1944). Comatacarus Ewing (in part), Jour. Parasitol. 30: 347. 

1949. Comatacarus Ewing (in part), Jour. Wash. Acad. Sci. 39: 235. 

Larvae very hirsute and small to medium in size. Chelicera without 

pseudochela; piercing segment bladelike, with but a single tooth on 

upper margin. Palpal base broad, without indication of fused palpal 

coxae; outer lobes crescent shaped, well sclerotized and bearing a pair 

of setae; inner lobes much reduced. Palpi rather stout; palpal tro- 

chanter short but distinct; palpal claw three pronged, accessory prongs 

lateral and ineurved. Dorsal plate broader than long, without median 

erista but with anterior median process. Setae on dorsal plate setiform; 

posterolaterals borne by dorsal plate and similar to anterolaterals. 

Pseudostigmata conspicuous. Pseudostigmatie organs flagelliform, sim- 

ple. Eyes well formed, two on a side. Abdomen not constricted behind 

shoulders; dorsum beset with many setae not situated on tubercles and 

poorly arranged in transverse rows. Intercoxal setae, a single pair. 

Tracheae and functional spiracles absent. Legs six-segmented. Coxa 

one with two setae; coxae two and three each with a single seta. Tarsi 

three-clawed, the middle claw being longer and more slender than others 

which are equal. 

Type species: Comatacarus americanus Ewing, 1942 (type 
by original designation ). 

Remarks.—The genus Comatacarus as originally proposed 

included two of the writer’s species; C. americanus and C. 
occidentalis. A study of the old, mounted type specimens 
of these two indicated that both possessed tracheae and spir- 
acles. However, Dr. Brennan has stated to the writer that 

he has examined fresh material of C. americanus collected in 
the West and is sure that the spiracles and tracheae are absent. 
His conclusion is accepted. For this reason the genus is here 
regarded as including only the type species and a change 
in the classification key to the Trombiculidae by the writer 
(Ewing, 1949, p. 235) should be made. In category C, the 
first of the two categories dividing the subfamily Leeuwen- 

hoekiinae, the statement, ‘‘Tracheae and functional spiracles 
present o.0. 1... ’ should be changed to read,—Tracheae and 
functional spiracles usually present. 

INCLUDED SPECIES 

C. americanus Ewing, 1942 (genotype). Jour. Parasitol. 28: 490, fig. 7. 
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Genus Chatia Brennan, 1946 

Ghigtlaos cd) 

1946. Chatia Brennan (expanded and redefined), Jour. Parasitol. 32: 

32: 

1949. Chatia Ewing, Jour. Wash. Acad. Sci. 39: 325. 

Larvae large, fully engorged specimens being over 1.0 mm. in length; 

color, opaque white. Distal segment of chelicera with a dorsal, hyaline 

process, the pseudochela, which extends almost to tip of cheliceral blade; 

cheliceral blade upcurved, tipped distally with heavily sclerotized spine- 

like process and bearing below a long tooth with angulate apex. Palpal 

base with large, expanded, and rounded outer. lobes, each bearing a 

conspicuous, barbed seta. Palpi stout, rounded laterally; palpal tro- 

chanter short, distinct; palpal claw slender and ending in three to more 

than seven prongs, all being small and sharp pointed. Dorsal plate 

without anterior median process, broader than long, broadly emarginate 

in front and broadly outeurved along posterior margin. All setae of 

dorsal plate setiform and semiplumose; submedians situated back from 

anterior margin of plate. Pseudostigmata situated in posterior half of 

dorsal plate. Pseudostigmatic organs flagelliform, simple. Eyes re- 

duced to one on a side; ocular plate absent. Abdomen constricted 

behind shoulders; dorsum with over a hundred and fifty setae, some 

Fig. 1, Detail drawings: a, Comatacarus americanus Ewing, blade 
of chelicera, dorsal-oblique view (drawn from cotype); b, Chatia ocho- 
tona (Radford), inside view of distal part of chelicera showing pseudo- 
chela (pech) (drawn from paratype by E. W. Baker); ¢, Chatia setosa 
Brennan, dorsal plate (composite drawing based largely on paratypes) ; 
d, C. setosa Brennan, tip of tarsus I (after Brennan). 
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barbed, some semiplumose, some plumose. Tracheae and functional 

spiracles absent. Intercoxal setae, apparently one pair which is be- 

tween posterior coxae. Legs, all six-segmented. Coxa one with two 

setae, coxa two with one seta, coxa three with three to seven setae. 

Tarsi either with two equal claws, the missing claw being the middle 

ene, or with the usual three claws. 

Type species: Chatia setosa Brennan, 1946 (monotpiecal). 
Remarks.—Although many characters of the two included 

species in this genus are identical or very similar, it appears 
that the basic difference between them in the number of tarsal 
claws should justify their placement in different genera or 
at least subgenera. In other words, C. ochotona should be 
made the type species of a new genus or subgenus. However, 
probably this matter should be left to others more familiar 
with the genus than the present writer. 

INCLUDED SPECIES 

C. setosa Brennan, 1946 (genotype). Jour. Parasitol. 32: 132, figs. 1-7. 

C. ochotona (Radford), 1942. Parasitology 34: 72, fig. 78. 

Genus Boshellia, new genus 

Gates Bie Gs 19) 

Larvae small, hirsute, almost cireular. Chelicera with prominent 

piercing blade; upper margin almost straight and with one minute 

subapical tooth, lower margin curved, without tooth. Palpal base as 

in Ascoschongastia except there are no inner lobes. Palpi rounded 

laterally; palpal claw bifureate, accessory claw lateral, incurved. Dorsal 

plate without either median. or transverse crista or anterior median 

process; pseudostigmata not partially surrounded by concentric, cutane- 

ous striations; pseudostigmatic organs clavate. Setae of dorsal plate, 

of one kind being setiform and barbed. Eyes, two on a side, subequal. 

_ Abdomen not constricted, without posterodorsal plate, clothed with very 

short setae, each arising from a minute, sclerotized disc, no setae being 

arranged in definite rows. Tracheae and functional spiracles absent. 

Anterior part of intereoxal area with a single pair of setae of usual 

type, posterior part occupied by several unpaired setae of kind found 

on abdomen. Legs seven-segmented. Coxae, each with a single seta. 

Tarsal claws three; middle claw longer and more slender than other two. 

Type species: Neoschongastia hirsuta Boshell and Kerr, 

1942 (monotypieal). 
Remarks.—In the kind of abdominal setae the type and 

only species of Boshellia is suggestive of Acomatacarus poly- 
discus (Oudemans), but in Oudemans’ species there are two 
kinds of abdominal setae and other generic characters place 
it in a different subfamily from that of Boshellia. 
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This genus is named Boshellia after Jorge Boshell who to- 
eether with J. A. Kerr described the only contained species. 
The latter was taken from a species of Proechimys in Colom- 
bia, South America. 

INCLUDED SPECIES 

B. hirsuta (Boshell and Kerr), 1942 (genotype). Rev. Acad. Colombiana 

Cien. Exact. Fisico-Quim. y Nat. 5(17): 117, pl. 1, figs. 4, 5. 

Genus Crotiscus Ewing, 1944 

(Fig. 2, ¢) 

1944. Crotiscus Ewing, Proc. Biol. Soc. Wash. 57: 102. 

1945 (1944). Crotiscus Ewing, Jour. Parasitol. 30: 346. 

1949. Crotiscus Ewing, Jour. Wash. Acad. Sci. 39: 235. 

The engorged, medium-sized larvae are almost cireular and sparsely 

clothed with setae. Chelicera with piercing part bladelike and possess- 

ing a single dorsal tooth. Palpal base considerably reduced; outer 

lobes longer than broad, extending forward, well sclerotized, upcurved 

around anterior margin, and each with a conspicuous seta; imner lobes 

apparently absent. Palpi short, stout, rounded laterally; palpal claw 

simple or with one or two accessory prongs which are small. Dorsal 

plate without median or transverse crista and without anterior median 

process; pseudostigmata not surrounded by concentric, cutaneous stria- 

tions; pseudostigmatic organs flagelliform, branched. Setae on dorsal 

plate, other than pseudostigmatice organs, five; of the same kind, being 

setiform and barbed. Two eyes on each side near dorsal plate. Abdomen 

not constricted behind shoulders, without posterodorsal plate, broadly 

rounded behind and with less than twenty dorsal setae. No tracheae 

or functional spiracles. Intercoxal setae, two pairs. Legs, each with 

seven segments. Coxae, each with a single seta. Tarsal claws, three; 

middle claw longer and more slender than the other two. 

Type species: Trombicula desdentata Boshell and Kerr, 
1942 (monotypical). 
Remarks.—The single species of this genus is very unusual 

in that the dorsal abdominal setae are less than twenty-two, 
a condition seldom found in the Trombiculidae. In the origi- 
nal description of the type species of Crotiscus the number of 
dorsal abdominal setae is said to be sixteen. However, there 
appears to be some variation in their number since one of the 
cotypes deposited in the United States National Museum has 
eighteen dorsal abdominal setae. Also there is a variation 
in regard to the palpal claw in the three cotypes at the 
museum. In the original description of desdentata the palpal 
claw is said to be simple. In one of the cotypes, however, 
there are two very small, subequal, accessory prongs on the 
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outer side of the axial prong. The single species of Crotiscus 
is known only from Colombia, South America. 

Fuller (1948, p. 104) puts Microthrombidium thomasi 
Oudemans in Crotiscus. However, thomasi probably is not 
congeneric with desdentatus since it has twenty-two dorsal 
abdominal setae and a simple palpal claw. Its placement 
outside of the genus Crotiscus rests on future study. 

INCLUDED SPECIES 

C. desdentatus (Boshell and Kerr), 1942 (genotype). Rev. Acad. Colom- 

biana Cien. Exact. Fisico-Quim. y Nat. 5: 114, pl. 2, figs. 15-17. 

Fig. 2, Detail drawings: a, Boshellia hirsuta (Boshell and Kerr), 
blade of chelicera, lateral view; b, B. hirsuta (Boshell and Kerr), 
coxae and intercoxal setae; c, Crotiscus desdentatus (Boshell and Kerr), 

simple and pronged palpal claw (drawn from cotypes) ; d, Hutrombicula 
(Microtrombicula) minutissima (Oudemans), dorsal plate (after Oude- 
mans); e€, Myotrombicula vespertilionis Womersley and Heaslip, cheli- 
cera, dorsal view (after Womersley and Heaslip); f, M. vespertilionis 
Womersley and Heaslip, right palpus (except for palpal thumb) and 
left, outer lobe of palpal base, from above (drawn from holotype). 
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Genus Eutrombicula Ewing 

Subgenus Microtrombicula, new subgenus 

(bigs, 2 al) 

With the characters of the genus Hutrombicula Ewing but dorsal 

plate longer than broad, subpentagonal in shape with one angle anterior 

and median, and the posterior margin transverse and almost straight. 

Pseudostigmata very large, conspicuous. Pseudostigmatie organs pe- 

culiar, being without barbs but each is divided at about its middle into 

two long, simple branches. 

Type species: Microthrombidium minutissimum Oudemans, 
1910 (monotypieal). 

This subgenus may. be separated from the two other sub- 
genera of Hutrombicula recognized by the writer by means 
of the following key. 

KEY TO THE SUBGENERA OF EUTROMBICULA EWING 

A. Dorsal abdominal setae 22 (counting posterior marginals and 

dorsolaterals of row IV) and in unengorged larvae arranged, 2-6- 

6-4-2-2; ventral setae of row III are six; dorsal plate broader 

than long and with posterior margin broadly outcurved 

Subg. Hutrombicula Ewing 

AA. Dorsal abdominal setae more than 22 and with different arrange- 

ment; dorsal plate variously shaped. 

B. Dorsal plate subpentagonal with one angle anterior and me- 

dian and with a transverse, almost straight posterior margin. 

Pseudostigmatic organ divided near the middle into two long, 

simple branches 

Subg. Microtrombicula, n. subg. 

BB. Dorsal plate not so shaped. Pseudostigmatice organ not divided 

into two long branches 

Subg. Acariscus Ewing 

INCLUDED SPECIES IN MICROGTROMBICULA 

BE. (Microtrombicula) minutissima (Oudemans), 1910 (genotype). Ent. 

Ber. 3: 104. 

Genus Myotrombicula Womersley and Heaslip, 1943 

(Fig. 2; é, f) 

1943. Myotrombicula Womersley and Heaslip, Trans. Roy. Soc. So. 

Austral. 67: 99. 

1949. Myotrombicula Ewing, Jour. Wash. Acad. Sei. 39: 235. 

The only specimen, representing the only species of this genus, is 

rather small and has slender legs. Chelicera very short, stout and 



298 PROC. ENT. SOC. WASH., VOL. 52, NO. 6, DECEMBER, 1950 

rounded laterally; distally not adapted for piercing but with two large, 

toothlike processes. Palpal base broad, not evenly rounded posteriorly 

but more sharply rounded at middle and slightly incurved behind inter- 

palpal setae; outer lobes of palpal base large, extending forward and 

rounded distally, each with a curved seta; inner lobes not visible. 

Palpi stout, strongly incurved; palpal trochanter distinct, triangular ; 

palpal femur projecting laterally; palpal claw slender, trifurcate; acces- 

sory prongs lateral, minute, closely appressed to axial prong. Dorsal 

plate rectangular, much broader than long, without median or trans- 

verse crista or anterior median process. Pseudostigmata small, not 

partially surrounded by concentric, cutaneous striations. Pseudostig- 

matic organs, structure unknown. Setae on dorsal plate, exclusive of 

pseudostigmatic organs, five; all setiform. Eyes absent. Abdomen not 

constricted behind shoulders, without posterodorsal plate; dorsum with 

short, curved, barbed setae, Tracheae and functional spiracles absent. 

Intercoxal setae, two pairs. Legs slender, each with seven segments. 

Each coxa with a single seta; tarsi three clawed, middle claw longer 

and more slender than other two which are equal. 

Type species: Myotrombicula vespertilionis Womersley and 
Heaship, 1948 (monotypieal). 

Remarks.—Through the courtesy of Dr. Womersley the 
writer was able to examine the holotype of the type and only 
known species of Myotrombicula and found that the original 
description of it is good. A few generic characters are given 
in the present description that did not appear in the original 
description and in the case of the palpus the following note 
is given: The presence of a deep emargination laterally at 
the junction of the palpal femur with the palpal patella could 
not be verified, neither could the laterally bilobed nature of 

the palpal femur. 

Myotrombicula vespertilionis appears to be similar in many 
respects to Oudemans’ Thrombidium russicum which is well 
described by Oudemans (1909), p. 41. Like russiewm it has 
the strongly ineurved, clasperlike palpi, the remarkably broad 
and angulate palpal femur and a similar dorsal plate and 
chaetotaxy. However, the chelicerae of vespertilionis are 
very different from those of russicum as well as those of any 
other known trombiculid larva. The type specimen of the 
only species of Myotrombicula was found at the South 
Australian Museum among the debris of a jar of ‘‘spirit’’ 
containing bats. 

INCLUDED SPECIES 

M. vespertilionis Womersley and Heaslip, 1943 (genotype). Trans. Roy. 

Soe. So. Austral. 67: 99, text figs. 6 A-E, 8 B. 
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A NEW TINGID FROM THE CANAL ZONE 

(HEMIPTERA ) 

By Cari J. DRAKE, Ames, Iowa 

The present paper contains the description of an interesting 
and singular tingid from Panama. The type is deposited in 
the U. S. National Museum, Washington. 

Macrotingis zeteki, new species 

Extremely elongate, narrow, subparallel whitish testaceous, the head 

and pronotum brown. Head short, very broad, with three, extremely 

long, stout, blunt, almost upright, testaceous spines; median spine por- 

rect, placed in the center of a large circular dise of front which is 

delimited by a deep, almost circular furrow; hind pair of spines slight- 

ly curved outward and titled a little forward, one on each side within 

near the hind margin of eye; posterior surface of head between the 

spines longitudinally furrowed on median line which connects with 

discal furrow of front; eyes small, transverse, dark fuscous; clypeus 

strongly convex, brown, one and one-half times as long as broad. Bue- 

culae moderately long, testaceous, closed in front, reticulate, composed 

of three rows of areolae, nearly three times as long as wide, the lower 

edge straight and finely ciliate. 

Antenniferous plates beneath tubercle and eyes very large, testaceous, 

areolate. Antennae exceedingly long, much longer than entire body, 

slender, beset with short, pale seta-like hairs; segment I unusally long, 

brown-fuscous, paler above, very stout, subeylindrical; II extremely 

short, brownish, about one-half longer than the diameter at the apex 

of the first; III very slender, exceedingly long, testaceous; IV_ short, 
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strongly swollen, strongly compressed and broadly flattened, the swollen 
portion black and hairy, the short basal portion cylindrical and testace- 
ous; proportions—I, 64; II, 5; III, 174; IV, 34. Rostrum moderately 
long, reaching to middle of mesosternum, testaceous, the terminal seg- 
ment mostly dark fuscous. Legs extremely long, slender, testaceous, 
beset with numerous, short, decumbent, seta-like, pale hairs the tarsi 
dark fuscous. 

Pronotum moderately convex, moderately narrowed anteriorly, brown, 
coarsely pitted or areolate-like, tricarinate, the carinae testaceous ; 
median carina more raised than lateral, uniseriate, upper edge finely 
ciliate, almost angulate over disc, the areolae moderately large; lateral 
carinae profound, extending anteriorly to calli, subparallel, slightly 
concave within in front of disc, uniseriate, the areolae becoming in- 
distinct posteriorly; calli stramineous, slightly shining, impunctate; hood 
testaceous, raised anteriorly, transversely biseriate; hood small .testace- 
ous, slightly inflated, compressed laterally, projecting a little angulately 
over head, subequal in length and height, five cells long or high. Para- 
nota moderately wide, slightly reflexed, testaceous, mostly biseriate, 
triseriate behind calli, the areolae large, clear, transparent. Posterior 
triangular projection large, acuminate, testaceous, areolate. Orifice in- 
distinct. Sides of pronotum largely dark fuscous, the reticulated plates 
testaceous. Rostral laminae testaceous, foliaceous, widely separated, 
areolate, the laminae parallel and higher on mesosternum, cordately 
rounded and completely closed behind on metasternum. Abdomen long, 
rather narrow, beneath brownish testaceous, the terminal genital seg- 
ment of male broad and distinctly transversely impressed on apical third. 

Elytra very slender, long, extending considerably beyond apex of 
abdomen, testaceous, the areolae clear and hyaline, the tips overlapping 
and jointly rounded in repose; costal area wide, mostly biseriate, be- 
coming uniseriate apically, the areolae very large; subcostal area very 
narrow, biseriate, the areolae very small; discoidal area extending a 
little beyond middle of elytra, widest near middle, there five areolae 
deep, narrowed at both base and apex; sutural area large, a little more 
widely reticulated, with a slight fuscous, longitudinal, streak along the 
middle of apical two-thirds, the outermost row of. cells along inner and 
apical margins very large. Wings white, nearly as long as elytra. 
Outer margins of elytra and paranota with short pale hairs, their tips 
a little reeurved. 

Length, 4.85 mm.; width, 1.25 mm. 

Type: &, Barro Colorado, Canal Zone, Panama; (James 
Zetek) [U. S. N. M. Type Cat. No. 59898]. 

The profound lateral carinae, extremely large cephalic 
spines and very broad and flattened terminal antennal seg- 
ments separated this species at once from other members of 
the genus. The long lateral carinae of the pronotum shehtly 
modify the present generic conception of Macrotingis. 
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A NEW SPECIES OF THE GENUS POTAMOCORIS FROM 

HONDURAS 

(HeMipreraA, NAUCORIDAE) 

By Ira La Rivers, University, of Nevada, Reno 

The new species from Honduras described here constitutes 
the third member of the very small subfamily Potamocorinae. 
The group was first defined as a subfamily by Dr. Usinger in 
1941, based on Potamocoris parvus Hungerford from Para- 
guay. A second new genus and species, Coleopterocoris 
kleerekopert was added to the subfamily by Hungerford in 
1942, based on 4 Brazilian specimens. With such a paucity 
of material, it is idle at the moment to speculate on the value 
of the group in furnishing information bearing on the origin 
and geographics of these peculiar little naucorids, but the 
presence of the genus Potamocoris both north and south of 
the critical Panamanian Isthmus gives some indication of 
the possibility of obtaining data of interest along these lines 
from this group when enough material has accumulated to 
warrant some attempt at analysis. 

I am pleased to dedicate the species to its collector, Mr. E. 
C. Becker, and would also like to express my appreciation to 
Dr. Milton W. Sanderson of the Illinois Natural History 
Survey for locating and sending me the specimen for study. 

Potamocoris beckeri, new species 

General’: a minute, rather elongate naucorid of dull brownish aspect ; 

size 2.92 mm. long, 1.15 mm. wide; dorsum unicolorous brown, venter 

yellowish brown, lighter anteriorly and medially. 

Head: dorsally unicolorous testaceous, faintly shiny, impunctate with 

sparse, coarse, conspicuous white hairs, most prominent along anterior 

and medial margins of eyes, thinner on dise of head, absent from por- 

tion posterior to eyes; front strongly protuberant and narrowly rounded 

before eyes. Eyes reddish, coarsely faceted, external margin nearly 

fiat, only slightly rounded, the anterior, medial and posterior margins 

forming a continuous, smooth semicircle, the posterior union with the 

outer edge broadly rounded, the anterior union acute-angulate; outer 

edge of eye but little protuberant from side outline of head. Head 

distinctly but broadly and weakly set into anterior pronotal margin. 

Labrum light yellow; beak medially slender, darkening in color toward 

tip, and extending to distal ends of forecoxae. Ratio of antennal seg- 

ments 1-4 respectively 1.75: :3.00::3.00::5.00. Head 0.38 mm. long, 

0.69 mm. wide; ratios are— 

*The following description was made from a specimen in alcohol. 
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1) total length to width (including eyes), 19::29 (66%) ; 

2) anterior distance between eyes to length of outer eye margin, 

15::9 (60%); 

3) anterior distance between eyes to greatest length of head anterior 

to this line, 15::5 (83%). 

Pronotum: unicolorous testaceous, faintly shiny, with some coarse, 

sparse and shallow pitting, especially posteriorly. Sparse, coarse, white 

pilosity most evident laterally. Lateral edge nearly straight, curving 

slightly anteriorly, smooth and non-serrate. Antero-lateral angles sharp, 

extending to outer angle of eyes, postero-lateral angles broad and blunt. 

Lateral margin narrowly explanate. Venter testaceous, darkened later- 

ally, pro- and mesosterna weakly keeled, the metasternal keel so faint 

as to be almost undiscernible, all sterna medio-posteriorly produced into 

a definite, blunt spine. Pronotum 0.38 mm. long, 1.15 mm. wide; 

ratios are— 

1) width between anterior angles to width between posterior angles, 

29::48 (60%); 

2) median length to greatest width, 15::48 (31%); 

3) distance between anterior and posterior angles to median pronotal 

length, 23::15 (65%). 

Scutellum: brownish, smoothly and shallowly curved downward in all 

directions from its center point; surface very minutely, sparsely and 

weakly impunctate; small inconspicuous scale-like hairs sparsely present ; 

two bright, thin creseentric lines anteriorly on each side of the median 

line, extending anteriad beneath margin of pronotum; ratio of three 

sides, anterior and two laterals, is 38::27::26. 

Hemelytra: in aleohol, quite thin and transparent, but the typical 

Potamocoris facies is present. Anteriorly coriaceous, the leathery area 

extending caudad along lateral edge of wing nearly to tip, confining 

the membranous portions between these two borders on either side. 

Clavus, corium and embolium coarsely but comparatively strongly pune- 

tate in contrast to smooth membranes; embolium long, narrow, widen- 

ing posteriorly, the caudal bordering fracture straight and nearly at 

right angles with both the outer hemelytral edge and the inner defining 

line; emboliar length to greatest width, 36::8 (22%); some conspicuous 

coarse, white hairs anteriorly; hemelytra with fine, white decumbent 

hairs over entire surface except membranes; hemelytra extending a short 

disance beyond end of abdomen. 

Venter: the prothoracic venter has been discussed above. Remainder 

of venter reddish-brown, unicolorous except for two conspicuous light- 

yellow areas on abdominal segments IV and V; the area on IV is by 

far the largest, and occupies nearly the entire median and posterior 

areas of segment IV, having the shape of an inverted ‘‘V’’, the point 

of the ‘‘V’’ extending cephalad (see illustration); the area on V is 

considerably smaller, being confined largely to the posterior border of 

segment V, which latter is considerably narrower than segment IW 

Similar coriaceous areas are present in small areas of the posterior 
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margins of abdominal segments III and II, but much less conspicuously. 

Median posterior border of abdominal segment II bearing a small, blunt 

spine between hind legs. Connexival edges non-spinose, smooth, non- 

serrate, with marginal yellow pilosity which increases markedly posterior- 

ly. Subgenital plate distinctly notched at apex (see illustration). 

Legs: (described as if oriented at right angles to the long axis of the 

body) Fore legs—coxae elongate-globular, trochanter smaller but dis- 

tinct, bearing the large incrassate femora; tibiae slim, narrow, two-thirds 

length of femora, tipped with shorter, slender trasi each bearing two 

thin, terminal weakly curved claws; ratio of femur-tibia-tarsus (ex- 

cluding claws), 21::13::6; color very light yellow, nearly whitish; com- 

bined tibia-tarsus, (excluding claws), when closed, overlapping adjacent 

(proximal) end of femur. Mid legs—elongated-globular, trochanter 

small but distinct, femora narrow, with sparse, short, blunt, reddish- 

yellow spines, with two long and conspicuous hairs posteriorly near 

junction with trochanters; a secondary line of sparse spine-like pubes- 

cence along posterior edge just anterior to the edge; sparse and weak 

hairs along anterior border; tibia elongate and narrower than femur, 

and heavily spined with large and small reddish-yellow bristles which 

form a terminal ring as well as occur in three strong groups along 

anterior (outer) border and sparser along posterior (inner) margin; 

tarsi two-segmented, with posterior (inner) pilosity and some weak 

spinules, terminating in two slender, weakly curved claws; ratio of 

Text figure 1. A, coriaceous area on ventral surface of abdominal 

segment IV of Potamocoris beckeri, female holotype; B, subgenital 

plate of P. beckeri, holotype; C, coriaceous area on ventral surface of 

abdominal segment IV of Potamocoris parvus (re-drawn from Hunger- 

ford 1941); D, subgenital plate of P. parvus (re-drawn from Hunger- 

ford 1941). 
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femur-tibia-tarsus (excluding claws), 22::18::15; color light yellow, 

darkening along edges. Hind legs—coxae very large, elongate-globular, 

much larger than mid coxae; trochanters insignificantly larger than mid 

trochanters; femora elongate, very sparsely spinescent along margins 

after the pattern of the mid femora, but much reduced; tibiae com- 

paratively very long and narrow with interspersed spination and pubes- 

cence along outer and inner margins, the pubescence posteriorly elongat- 

ing into a thick fringe of swimming hairs; tarsi two-segmented, very 

elongate, continuing the inner fringe of swimming hairs to the tip, 

which bears two claws; ratio of femur-tibia-tarsus (excluding claws), 

28::32::27; color yellowish-white. 

Distribution: known only from the holotype. 
Type locality data: Honduras (12 kilometers west of Olan- 

chito, 21(vi)49, E. C. Becker). Taken in a light trap. 
Location of type: The female holotype, the only known 

specimen, is in the collection of the Illinois Natural History 

Survey, Urbana, Illinois. 
Comparative notes: The new genus and species Potamocoris 

parvus was described by Hungerford in 1941 from 21 Para- 
guayan specimens; P. beckeri is quite patently a Potamocoris, 
and an interesting addition to the genus particularly in view 
of its occurrence in Central America so far removed from 
type locality of the genus. The excellent illustrations of P. 
parvus in Dr. Hungerford’s readily available 1941 paper 
will serve adequately for establishing the general facies of P. 
beckeri. The two species may be easily separated on the 
following characters: 

Female subgenital plate notched at apex; coriaceous area of 

abdominal segment IV greatly expanded, occupying the en- 

tire posterior margin of the segment and extending ceph- 

alad in the form of a large inverted ‘‘V’’ nearly to the 

caudalsedcevotesecment ally) sHonidunas)= 2 ee eee beckeri 

Female subgenital plate bluntly pointed at apex; coriaceous 

area of abdominal segment IV much reduced, merely form- 

ing a small inverted ‘‘V’’ along the median line; Para- 

(24 ep gC ti gS gent vena sisi aL Ta, nS A GRE MOG NEA Monde 3a parvus 
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REDISCOVERY OF TARSOPSYLLA COLORADENSIS (BAKER) 

IN COLORADO 

(SIPHONAPTERA, DOLICHOPSYLLIDAE) 

By Harry D. Prarr AND JOHN E. LANE’, Atlanta, Georgia 

The flea Tarsopsylla coloradensis (Baker) is one of the 
rarest species of Siphonaptera in the United States. It was 
originally described as Pulex coloradensis by C. F. Baker in 
1895 from a single male collected on Fremont’s chickaree 
(Tamiasciurus fremonti:) collected at Georgetown, Colorado, 
and transferred to the genus Tarsopsylla by Dr. Karl Jordan 
in 1933. No other specimens were known until it was rede- 
seribed in 1941 as Opisodasys jellisomi by Irving Fox on the 
basis of a single male from Boise, Idaho collected on Glaucomys 

sabrinus bangsu. Dr. Fox described what he believed to be 
the female of Opisodasys jellison: in the same paper. How- 
ever, Holland (1949 pe. 1483) has indicated that the female 
Fox described is actually a female of Opisodasys vesperalis 
(Jordan 1929). Thus only two specimens of Tarsopsylla 
coloradensis, both males, have been reported from the United 
States to the present time. 

On August 18, 1949 two males and two females of this 
species were collected by D. H. Ecke and C, W. Johnson of 
the U. S. Public Health Service 5 miles south, southwest of. 
Fairplay, Park County, Colorado, at an elevation of 10,000 
feet, from Tamiasciurus fremonti. Since these specimens of 
this rare flea were collected approximately 40 miles, air-line 
distance, from the type locality, on the type host, it seems 
appropriate to record and figure these specimens. 

The Colorado specimens show some variation in the eighth 
sternite of the two males, one male having only two stout 
setae subapically while the other has four, as shown in figure 
©. This variation has apparently not been recorded previous- 
ly. The first tarsal segment of the hind leg is longer than 
the combined length of the second, third and fourth segments 
in both the male and female, but there is considerable differ- 

ence in the length of the setae on segments one and two of 
the male and female. The male (fig. D) has two lone setae 
on segment one and one long seta on segment two, while the 

female (fig. E) has all the setae on these segments subequal. 
Specimens of this flea have been collected in Canada, as 

reported by Spencer (1936), Hubbard (1947) and Holland 
(1949), the latter having seen 13 males and 27 females from 
British Columbia, Alberta and Northwest Territories. Hol- 

1From the Communicable Disease Center, Pubiic Health Service, Fed- 
eral Security Agency, Scientist, and Jr. Asst. Sanitarian (R) respective- 

ly. 
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A. SPERMATHECA AND 7TH STERNITES 2 

B. IMMOVABLE AND MOVABLE FINGERS & 

C. 8TH STERNITES SO E. 3RD TARSUS £ 

PuLatE 44. TARSOPSYLLA COLORADENSIS (BAKER) 
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land (1949, p. 144) has given an excellent redescription of 
the male, has figured the female for the first time, and has 
given some notes on the biology of the species. He has shown 
very definitely that there are some discrepancies in Baker’s 
(1904) figure of coloradensis, particularly in the movable 
finger of the male genitalia which shows, ‘‘a number of long 
setae on F (the movable finger) which appear to belong to 
the overlying tergum VIII.”’ 

Ewing and Fox (1943, p. 32) and Hubbard (1947, p. 263) 
write, ‘‘abdomen without apical spinelets.’’ However, ter- 
gites I to IV each have one apical spinelet on each side as 
noted by Holland (1949, p. 148). The two males from Fair- 
play, Colorado have only one heavy posterio-dorsal spine on 
the movable finger of the genitalia and not two as shown by 
Holland (1949, fig. 237). This possibly represents local varia- 
tion or may be of subspecific importance. 

The writers wish to acknowledge the assistance of F. M. 
Prince and William L. Jellison of the U. 8S. Public Health 
Service in loaning Canadian material for comparison, and 
to Major Robert Traub of the U. S. Army for comparing 
one male with the type of coloradensis in the U. S. National 
Museum. The drawings on Plate 44 were made by C. J. 
Stojanovich. One male and one female of 7’. coloradensis 
have been sent to F’. M. Prince for the Western CDC Labora- 
tory, San Francisco, California. 
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THE SECOND RECORD FOR PRIMICIMEX CAVERNIS BARBER 

(HETEROPTERA, CIMICIDAE) 

By Reece I. SAILerR, Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

I am indebted to Dr. R. L. Wenzel of the Chicago Natural 
History Museum for the privilege of seeing and identifying 
18 specimens of Primicimex cavernis Barber. The specimens 
were collected by R. L. Wenzel and R. Mitchell on April 28, 
1948, from a cave near Chocoyos, Chimaltenango, Guatemala. 
They report finding two species of bats inhabiting the cave, 
but the cimicid specimens were not taken in obvious associa- 
tion with either species. The two species of bats were iden- 
tified by Mr. Luis de la Torre as Myotis velifer (Allen) and 
Tadarida mexicana (Sassure ). 

Primicimex cavernis is a large and remarkable bat bug de- 
scribed by H. G. Barber in 1941 (Jour. Wash. Acad. Sciences, 
31(7) :315-817). His specimens were collected in Ney Cave 
near Hondo, Texas. This cave was said to be inhabited by a 
very large colony of the Mexican free-tail bat, Tadarida mexi- 
cana. The fact that this bat was also present in the Guatemala 
cave suggests that it may be the primary host for Primicimex 
caverns. 

THE DATE OF “A LIST OF NORTH AMERICAN LEPIDOPTERA” 

BY HARRISON G. DYAR 

By J. F. Gates CLARKE, Bureau of Entomology and Plant Quarantine, 

U.S. Department of Agriculture 

Dyar’s “‘A List of North American Lepidoptera and key to 
the lterature of this order of insects,’’ published as Bulletin 
of the United States National Museum, No. 52, is the only 
such catalog published on the American fauna and is, there- 
fore, of great importance. 

The imprint of this publication bears the date ‘‘1902”’ and 
this date is repeatedly cited when the work is quoted, despite 
the fact that several authors!:?:? have given the date correct- 
ly. The actual date of publication was January 13, 1903. 

I am indebted to Mr. Lester E. Commerford, Chief, Divi- 
sion of Publications, Smithsonian Institution, for the infor- 
mation concerning the exact date of issue. 

1Heinrich, Carl, 1923. U. S. Nat. Mus. Bull. No. 123. 
- , 1926. U. S. Nat. Mus. Bull. No. 132. 

Clarke, J. F. Gates, 1941. Proc. U. S. Nat. Mus. 90:33-286. 
3Capps, Hahn W., 1943. Proc. U. S. Nat. Mus. 93:115-151. 
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A NEW SPECIES OF NASAL MITE, NEONYSSUS 

(NEONYSSUS) COLUMBAE, FROM THE PIGEON 

(ACARINA, MESOSTIGMATA, RHINONYSSIDAE) 

By D. A. Crossuey, JR., Texas Technological College, Lubbock, Texas 

The mite described herein was recovered from the nasal 
cavities of pigeons in the vicinity of Lubbock, Texas. At first, 
it was thought to be either Neonyssus (N.) melloi de Castro 
or N. (N.) serradi de Castro, but a closer examination dis- 
closed differences to be noted later. 

In 1948 M. P. de Castro revised the family Rhinonyssidae 
Vitzthum, proposing new bases for the classification of genera 
and subgenera; de Castro’s systematics are used in this de- 
scription. Briefly, the generic description is as follows: 
Rhinonyssidae with peritreme; chelicerae of uniform thick- 
ness from the base to the tip. The subgenus is defined as 
having the opistosomal shield more than half as wide as the 
podosomal shield. Dr. de Castro listed five species of this sub- 
genus: Neonyssus (N.) nucifragae Hirst, 1923; N. (N.) an- 
termedius Hirst, 1921; N. (N.) hirstc de Castro, 1947; N. (N.) 
melloi de Castro, 1948; and N. (N.) serradi de Castro, 1948. 
A key to the species is included in the latter part of this 
paper. 

Neonyssus (Neonyssus) columbae, new species 

A stout-legged, oval mite. Gnathosoma visible from above and small 

in relation to the body. Setae on legs and body much reduced. 

FeMAL® (figs. 1-8, 11). Body length, excluding gnathosoma, 640-7304; 

average 6784. Body width, 382-4554; average 4164. Length of leg I, 

379M average. 

VeENTER (fig. 1). Sternal plate faintly visible and much reduced. 

Genito-ventral plate slightly elongate and marked with an X-shaped 

structure (fig. 3). Three pairs of short sternal setae present; five 

pairs of well-developed setae and four pairs of short setae present on 

abdomen. Striations present as illustrated. Anal plate oval, with two 

setae placed anterior to anal pore. The peculiar evaginated appearance 

of the anal pore present in all specimens examined. Cribrum extends 

to dorsum (fig. 7). 
Dorsum (fig. 2). The two large plates cover most of the dorsum; 

both plates highly irregular in shape and sculpturing. No well-developed 

setae on plates, those present very minute. Dorsum striated as illus- 

trated. Stigmal openings distinct; peritreme short. Margins of peri- 

treme indistinct, apparentiy due to an annular or spiral thickening 

(fig. 8). Ten pairs of small setae on dorsum as illustrated. 

Lees. Legs rather stout; setae reduced in number. Leg IV slightly 

longer than others. Sclerotized areas of legs are present as illustrated, 

these areas more distinct on ventral portions. Shape and extent of 
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PLATE 45. NEONYSSUS COLUMBAE 

Fig. 1, Ventral view of female; fig. 2, Dorsal view of female; fig. 3, 
Genito-ventral plate of female; fig. 4, Claw of tarsus I, female; fig. 5, 
Tarsus I of female, dorsal view; fig. 6, Tarsus I of female, side view; 
fig. 7, Anal plate of female; fig. 8, Stigma and peritreme of female; 
fig. 9, Ventral view of male; fig. 10, Gnathosoma of male, dorsal view; 
fig. 11, Gnathosoma of female, ventral view. 
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both dorsal and ventral sclerotized areas irregular. Setae present as 

illustrated. Setae on tarsi and coxae well-developed. Anterior margins 

of coxae of legs II and III sealloped. Tarsus I (figs. 4-6) with two 

rigid terminal spines projecting forward from apical portion and pass- 

ing above claws. In addition, several stout setae and one attenuate 

seta present in apical position. Two attenuate setae are located in 

region of pretarsus. Claws well-developed. 

GNATHOSOMA (fig. 11). Palps five-segmented and rather stout. 

seta present in apical position. Two attenuate setae are located in 

and four tiny setae at base of these processes. Several tiny, stout setae 

on palp tarsus. Labrum very indistinct; it could be found on only two 

specimens. Chelicerae of uniform size throughout; chelae without 

teeth. 

MAL (figs. 9, 10). Slightly smaller than female (4924 average length). 

Genito-ventral plate much reduced and poorly defined. Spermatophore 

carriers of same length as movable digit and slightly thinner. Other- 

wise similar to female. 

Host anp Locauiry. The mites were recovered on three 
occasions from the nasal passages of Columba domestica in 
the vicinity of Lubbock, Texas, from a total of twelve pigeons. 
Fifteen female and eight male mites were examined for 
this paper. 

Types: The holotype female. two paratype females and two 

paratype males are deposited in the U. 8. National Museum. 

The mites were found in large numbers on one occasion. 
The first group recovered contained twenty-two individuals, 
including males, females and two nymphs. This number is 
rather large for the Rhinonyssidae. One individual was found 
living in the same host with several trombidiform nasal 
mites; no ecological relationship between these two groups 
has been shown as vet. Neonysus (N.) melloi, also a pigeon 

parasite, was recovered several times, but never in association 
with another nasal mite. 

Two nymphs were collected but there is some doubt that 
they belong to this species. It is the intention to present the 
description of immature forms at a later date. 

The distinguishing characters of this species include the 
two anal setae placed anterior to the anal pore, the evagi- 
nated appearance of the pore itself, and the X-shaped struc- 
ture on the genital plate of the female. 

The following key to the species was prepared entirely from 
the descriptions and illustrations encountered while prepar- 
ing this paper; no specimens were available for examination. 
The author hopes that it will not prove to be too inaccurate. 
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KEY TO THE SPECIMENS OF THE SUB-GENUS NEoNnyssus Hirst 

BASED ON FEMALE CHARACTERS 

il +) whree setae von: Nanaill plated te Sa eee a Sees 

wo: ‘setae sou sama: spleen ee es Res So eee 

Cw - bo 22M BoOdiy sTOUN Meh pas Sh bee Sa eh SN a ek ees ore 

Body elongate; found in sparrow hirsti de Castro 

3. Many long, well-developed setae on venter; spurs on margin 

OE ORES aeowuadl shay jowfersroym ee melloi de Castro 

Few or no setae on venter, if present, very short; no spines on 

margins of coxae; found in nutcracker nucifragae Hirst 

ay Sebae Onvanal splatexop posite cma) llay One meee ee ee eee 5 

Setae on anal plate anterior to anal pore; found in pigeon —__ 

Bee ae Se ee COLUM ene Wes peCles 

5. Sternal plate present; small mites (0.5 mm.) ; host? 

fat Nt Los SURE MOISES G TEE OE ee ap AN ee EI intermedius Hirst 

Sternal plate absent; large mites (1 mm.) ; found in partridge 

PU Aiea Ua De ane ces AE A aif MED SE aoe ANS Pe Oe ee serraoi de Castro 
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A NEW DAMAROMYIA, AND THE LARVA OF D. TASMANICA 

KERTESZ 

(DiprERA, STRATIOMYIDAE) 

By Maurics T. JAmMEs, State College of Washington, Pullman 

The genus Damaromyia was erected by Kertész (1916, Ann. 
Nat. Mus. Hungarici 14:195-6) for one species, D, tasmanica 

Kertész. Hardy (1931, Ann Mag. Nat. Hist. (10)8:120) re- 
viewed the known species, with descriptions of nine new ones 
and with the transfer of two others, previously described as 
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Pachygaster, to this genus. Later, Hardy (1939, Proce. Linn. 
Soc. New South Wales 66:38-39) described two additional 
species. All known species, so far as published records in- 
dicate, are from Queensland, New South Wales and Tasmania. 

Damaromyia interrupta, new species 

Female. Head black; vertex and front above frontal ridge shining, 

sparsely punctured, without pollen, and with only sparse white hairs; 

front below ridge and face densely silvery-tomentose; occiput with ap- 

pressed white hairs. Vertex, at posterior angle of eyes, one-third head- 

width; front at narrowest (across ridge), one-fourth head-width; face 

at lower angle of eye, one-half head-width; all these ratios determined 

by the use of an eyepiece micrometer. Front above ridge with a broad 

depression, running from eye to eye but interrupted by the median 

carina, the result being two oval depressed areas, each encroaching 

slightly upon the adjacent eye facets. Antenna yellow, the flagellar 

complex darkened apically and inwardly. Proboscis black. 

Thorax black; dorsally with yellow tomentum, most conspicuous in 

the depressions along the transverse suture and in the prescutellar area; 

pleura whitish- to silvery-tomentose. Scutellum semielliptical, almost 

semicircular in outline, lying in the same plane as the mesonotum, and 

with one marginal depression. Femora and tibiae black except broad 

bases and apices, the front tibiae usually black only on the middle 

third; rest of legs yellow. WHalteres yellow, the knobs almost white. 

Wings hyaline, veins yellow, more brownish toward the base. Abdomen 

black, with appressed whitish hairs, both dorsally and ventrally. 

Length, 2.5 mm. 

Male. As described for the female, except that the eyes are contiguous 

for a considerable distance. 

Holotype female, allotype male, and paratopotypes, three 
females and six males, Adelaide, SOUTH AUSTRALIA, Sep- 
tember to October 1929 (Dr. J. Davidson), ‘‘ex lucerne ete.’’; 
two headless females, same data. Types in the British Museum 
(Natural History). 

In Hardy’s key (19381, Ann. Mag. Nat. Hist. (10)8:120), 
which works only for the females, this species traces to D. 
depressa, except that the frontal depression in that species 
is not interrupted by the median carina; additional distine- 
tions are the shining appearance of the thorax and the wholly 
black lees of depressa. The semicircular scutellum, in a plane 
with the mesonotum, and its single preapical depression, taken 
in combination with the lee coloration, will distinguish the 
male from species for which that sex is known, and probably 
also from previously described species known only as females. 

Damaromyia tasmanica Kertész 

Damaromyia tasmanica Kertész, 1916. Ann. Mus. Nat. Hungarici, 14: 

197; Hardy, 1931. Ann Mag. Nat. Hist. (10)8:125. 
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As Hardy pointed out, Kertész erroneously thought he was 
describing this species from the male, whereas actually he 
had the female. The male agrees with Kertész’ and Hardy’s 
descriptions except that the eyes are closely approximate, 
almost contiguous for a considerable distance. The lees are 
as Kertész describes them, chiefly black with yellow tarsi. 

The following description is based on two larval exuviae, 
one with the dorsal and the other with the ventral surface 
(head and prothorax missing) exposed, mounted with male 
adults, preserved in the British Museum (Natural History), 
and with the following data: ‘‘N.S. Wales, Uralla, 20-9-15. 
40, W.W.F.’’ 

Larva. Brownish yellow with a pair of submedian dorsal vittae on 

the head, the lateral margins of the thoracic and abdominal segments, 

two pairs of longitudinal dorsal vittae and two similar pairs of ventral 

vittae on abdomen, but becoming evanescent on the anterior abdominal 

‘segments and on the thorax, and almost all of the last abdominal seg- 

ment, pale yellow; all bristles brownish yellow. 

Head as in Fig. 1; integument granular, a glabrous area behind each 

eye and in front of each antenna. Antennae small, peg-like. Postocular 

bristles clavate; other dorsal and ventral bristles simple, but sometimes 

with the apex blunt. Thorax and abdomen with integument finely 

shagreened. Two pairs of very short, simple bristles on anterior mar- 

gin of prothorax and a much longer one on the humeral angle; a long, 

simple lateral in a premedian (prothorax), median, or postmedian 

(abdominal segments 3 to 7) position, each bristle longer than length 

of its segment, the laterals on the abdomen but not on the thorax each 

preceded by a very short, simple bristle; eighth abdominal segment with 

Text Figures. LARVA OF DAMAROMYIA TASMANICA Kerrész. 1, Head 

and prothorax, dorsal view; 2, seventh and eight abdominal tergites. 
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four pairs of long, simple laterals (Fig. 2). Mid-dorsal bristles at 

least feebly clavate, arranged, except on the eighth abdominal segment, 

in three series, the outermost very short, the innermost except on the 

prothorax two-thirds to almost fully the length of the respective seg- 

ment, the intermediate series also intermediate in length, short on the 

thorax but longer on the abdomen, on abdominal segments 4 to 7 about 

half length of respective segment; segment 8 (Fig. 2) with a single 

pair of distinetly clavate dorsals. Arrangement of dorsals V-shaped 

on prothorax, transverse on other segments, becoming posterior in posi- 

tion from the anterior to posterior segments; the median pair set slight- 

ly before the others on the abdomen. 

Sterna similarly with three series of bristles; these are simple, taper- 

ing to a somewhat sharp apex, and approximately uniform in length, 

mostly half or more the length of the respective segment; they are 

confined to about the median third of the segment but range in an 

to near the posterior margin (on abdominal segment 7); these bristles 

approximately evenly spaced, except that those of the median pair are 

closer to each other than to those of the other pairs, on the abdomen; 

the bristles of the two outermost series arising from a common insertion 

on the meso- and metathorax (ventral surface of head and prothorax 

unavailable for description). Lateral margin slightly on ventral side 

with a bristle of medium size on each thoracic segment, this series being 

continued with a very minute bristle on each of abdominal segments 1 

to 7. 

DATE OF PUBLICATION OF JAMES’ 

“THE FLIES THAT CAUSE MYIASIS IN MAN” 

Although exact date of publication is usually not a critical 
point in the case of non-taxonomic papers, it is still of some 
interest and importance. In the case of the useful bulletin 
by M. T. James on ‘‘The Flies That Cause Myiasis in Man’’ 
(U. S. Dept. Agric., Mise. Publ. 631, 175 pp., 98 figs.), the 
apparent publication date on the cover is ‘‘September 1947,”’ 
but the bulletin was actually received from the printer by 
the Department’s Office of Information on February 13, 1948, 
and thus became available for public distribution on the 
latter date. Accordingly, the bulletin should correctly be 
referred to as James (1948). 

CurTIs W. SABROSKY, 

Bureau of Entomology & Plant Quarantine 
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ENTOMOLOGICAL SOCIETY OF WASHINGTON 

600TH REGULAR MEETING, MAY 4, 1950 

The 600th regular meeting of the Entomological Society of Washing- 

ton was held in room 43 of the U. 8. National Museum, Thursday, May 

4, 1950. President W. B. Wood called the meeting to order at 8 P.M. 

Fifty-four members and 22 visitors were present. The minutes of the 

previous meeting were read and approved. 

President Wood spoke of the death of Dr. L. O. Howard, Honorary ~ 

President of the Society, on May 1, just three days prior to this meet- 

ing. Dr. Howard lacked about six weeks of being 93 years of age. 

A copy of the minutes of this 600th meeting will be sent to Miss Lucy 

Howard. President Wood appointed a committee to prepare Dr. Howard’s 

obituary: E. R. Sasseer, G. J. Hauessler, and S. A. Rohwer. 

Dr. C. L. Marlatt, probably the oldest member of the Society present, 

rose to recall his early association with Dr. Howard. Dr. Marlatt, who 

said that he is just six years Dr. Howard’s junior, arrived in Washington 

on December 31, 1889 and was elected to membership on January 1. He 

recalled Dr. Howard’s enthusiasm for bieyele riding, and that he had 

joined a bieyele club. 

Dr. J. T. Martin, a visitor from England, paid tribute to Dr. Howard 

as a man ‘‘highly thought of back home.’’ 

The Society elected the following to membership: 

Stanley J. Carpenter, Fort Clayton, Canal Zone. 

Jack C. Jones, National Institutes of Health, Bethesda, Md. 

R. C. Sherman, on behalf of the Insecticide Society of Washington, 

invited the Entomological Society to a joint picnic, June 1, at Jesup 

Blair Park. The Society voted to accept the invitation. 

E. A. Back then offered a scientific note and exhibit of insects 

mounted by T. Glover 85 years ago. They were Bruchus chinensis 

from beans sent to this country from China in 1865. Ineluded was a 

memo by Dr. Glover in his own handwriting: ‘‘ All insects and beans 

destroyed immediately to prevent introduction of injurious insects.’’ 

The first paper on the regular program was one by Victor H. Haas, 

Director, Microbiological Institute, National Institutes of Health, Bethe- 

sda, Md. Dr. Haas’ paper was entitled, ‘‘If I were an Entomologist,’’ 

and he spoke from the viewpoint of a medical man who has necessarily 

turned from research in the field and laboratory to administration. He 

indicated especial interest in host-parasite relations, anti-microbial fac- 

tors in insects, and insects as laboratory tools. Specific examples were 

given in each of these categories, and Dr. Haas held the attention of 

all present. The ensuing discussion was general and animated. F. C. 

Bishopp particularly spoke of the paper. In response to inquiries, it was 

announced that the paper would be printed in full in a forthcoming 

issue of ‘‘ Mosquito News.’’ 

A pause for retrospection at this 600th regular mecting was next on 
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the regular program. Several members brought reminiscences of early 

meetings, and the changes and development of the Society were con- 

sidered. Dr. C. L. Marlatt discussed the very early days. The first 

meetings were held at the homes of members, and later at the Saenger- 

bund Hall, too. Dr. E. A. Back, who attended while still a student in 

college; Dr. F. C. Bishopp, who became a member in 1904, Dr. E. N. 

Cory, Professor R. E. Snodgrass, Reverend Mr. R. P. Currie, who joined 

in 1896, Mr. A. B. Gahan, a member since 1906, and E. H. Siegler and 

W. B. Wood, who both joined in 1911, all reminisced on the ‘‘good old 

days’’ when swiss cheese sandwiches, beer, pretzels, and quick criticism 

and spirited debate were the order of the evening. They all agreed 

that the air was blue with smoke most of the time, and that the 

colorful personalities were of especial interest. Many of the members 

had outside hobbies, and many members were not professional entomo- 

logists. Names like Buseck, Banks, Ashmead, Schwarz, Heidemann, and 

Knab were respectfully recalled; and someone said that ‘‘Dyar was 

always ready with a handshake.’’ There were no ladies present in those 

days, and one speaker said that was the trouble!’ 

“Mr. Frederick Knab will entertain the 250th regular meeting, Thurs- 

day, May 4, 1911, at 8 P.M.,’’ was the wording of the invitation to a 

meeting 39 years ago. Speakers on the regular program were L. O. 

Howard, Nathan Banks, Thomas E. Snyder, and Frederick Knab. Dr. 

Snyder, remembering vividly his part in that program, told the Society 

of his recollection. The author’s abstract follows, entitled ‘‘The En- 

tomological Society of 40 Years Ago.’’ 

““The February 1909 meeting of this Society was the anniversary of 

the 25th year since it founding in 1884. Dr. Howard and Mr. Schwarz 

reminisced on the Society and its President. Members were enthusiastic 

naturalists and the exhibition of insect specimens and biological notes 

added zest to the meetings. These gatherings were held at the homes 

of members or at Saengerbund Hall; an individual or group provided 

refreshments. My first talk was given at the May 4, 1911 meeting 

and discussed the finding of a true queen of our common local termite. 

Mr. Knab entertained with beer and sandwiches served after the talks. 

20 members and 4 visitors were present, including no ladies! All sat 

about a long table and there was lively discussion. : 

“At these meetings Drs. Howard and Gill and Messrs. Schwarz and 

Banks greatly impressed me with their wide knowledge of entomology 

and natural history. Dr. Gill, an expert on fish, was interested in 

geographical distribution of animal life. These gentlemen and Mr. 

H. S. Barber were particularly helpful to younger members in biological 

studies. 

“On December 29, 1911 a smoker was given at Saengerbund Hall by 

the Society to entertain visiting entomologists attending the meetings 

of the AAAS. Of the 105 attending, 42 were members of the host 

society. 
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‘*A list of..members published in 1912, showed 140 members excluding 

foreign members. At this time a normal attendance at meetings ranged 

from 20-30, with a maximum of 39.’’ 

Curtis Sabrosky said that he had recently spent a pleasant evening 

at the home of Mr. and Mrs. Nathan Banks in Massachusetts. Mr. 

Banks, now 82 years of age, is busy completing an ‘‘Index of Insect 

Habits.’’ 

A. B. Gurney, whose membership dates back to 1936 only, spoke as 

one of the younger members, and said that at this meeting we should 

look forward as well as backward and plan increasingly interesting and 

productive meetings for the future. 

Dr. T. J. Martin, Ministry of Agriculture and Fisheries, Plant 

Pathology Laboratory, Harpenden, England, was introduced to the So- 

ciety. He is visiting this country under the auspices of E. C. A., and 

is interested in requirements regulating the marketing of insecticides, 

fungicides, and weed-killers, allied problems, and new products. Dr, 

Martin is in administrative work in England, but several years ago, 

he was concerned with the development of pyrethrin insecticides. Dr. 

Martin expressed amazement at the complexity of our insect problems 

and marveled at our dexterity and ingenuity in tackling them. 

Dr. E. J. Newcomer, B. E. P. Q., Fruit Investigations, Yakima, Wash- 

ington, had just returned from Sao Paulo, Brail. He described the 

meeting and refreshments of an entomological society in Sao Paulo, 

where he had an enjoyable time. 

Dr. Don J. Pletsch, Division of International Health, U. S. Publie 

Health Service, had recently returned from Japan. He extended en 

masse greetings which he had been asked to bring to entomological 

friends in the United States. 

Dr. Alvin J. Cox, chemist and well-known authority in the field of 

insecticide residues from Palo Alto, California, was introduced to those 

members who had not met him heretofore. The meeting adjourned at 

10:10 P.M. 

HELEN LovuIsSE TREMBLEY, Recording Secretary 

ENTOMOLOGICAL SOCIETY OF WASHINGTON 

601ST REGULAR MEETING, JUNE 11, 1950 

The 601st regular meeting of the Entomological Society of Washington 

was held as a joint picnic with the Insecticide Society of Washington 

at Jesup Blair Recreation Center, Silver Spring, Maryland, Thursday, 

June 11, 1950, at 6:30 P.M. There were approximately 125 present, 

including members, their families and friends. The softball game, 

Beltsville versus Washington, ended in a victory for the rural team. 

HELEN Louise TREMBLEY, Recording Secretary — 

Actual date of publication of Vol. 52, No. 5, was October 25, 1950. 
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complete set of the Memoirs (1 through 3) will be on sale for 

$11.00, members’ price, $10.00. 

DISCOUNTS 

Except for Specials and current subscriptions, the following dis- 

eounts will be allowed: 

Dealers—10 percent on all items. 

Members and | Subsersbers—20 percent on all orders over $10. 00 except 

Memoirs. 

Current subscription to dealers $4.25. 

Domestie shipments prepaid, foreign shipments f.o.b, Washington. 

All orders should be placed with the Custodian. 

Prices quoted are U. S. eurrency. 
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