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NOTES ON THE FLORA OF THE CHARLESTON 

MOUNTAINS, CLARK COUNTY, NEVADA—III 

By Ira W. CLOKEY 

Preceding notes were issued in Madrono 4: 128-130, 1937, 
and Bulletin of the Southern California Academy of Science 
6/2 let, 1938. 

I. Carex INTERIOR Bailey subsp. CHARLESTONENSIS Clokey subsp. 
nov. 

A typica utriculis fortibus nervis ventralibus differt. 

Caespitose with dark colored rootstocks, weakly aphylopodic ; 
culms 10-50 cm. high, slender, strict, sharply triangular, slightly 
roughened on the angles just below the head, longer than the 
leaves, brown at base; fertile culms arising from a few dried 
leaves of the preceding year, with 1-3 leaves near the base, but 
not bunched, usually all with well developed blades, up to 20 
em. long, 1-2 mm. wide, flat or somewhat caniculate, rough- 

ened on the margins, sheaths tight, hyaline ventrally, concave 
at mouth; sterile shoots aphylopodic; spikes 2-4, distinct, close 
together or somewhat separated, 4-5 mm, wide, terminal gyna- 
candrous, clavate, up to 10 mm. long; lateral spikes sessile, up 
to 5 mm. long, pistillate or gynacandrous, with up to 20 wide 
spreading perigynia; bracts scale-like or lower rarely cuspidate 
but shorter than the subtended spike; scales ovate, blunt, light 
brown, with distinct hyaline margin, 34-1 length of body of the 
perigynia; perigynia substipitate, corky in the lower part, with 
narrow, thick wings; beak and upper part of body tinged with 
reddish-brown, serrulate on upper part of body and on beak, 
ca, 2.5 mm. long, 1.25 mm. wide, widest just above the base, 
with short beak 144-'%4 length of body, teeth short, erect, strongly 
veined both dorsally and ventrally; on ventral side with several 
strong reddish-brown veins on lower half with 2-3 running full 
length of body and into beak; achene lenticular, 144 x 1% mm., 
ovate, stipitate; styles slightly enlarged at base; stigmas 2. 

Location: Charleston Park in damp soil by spring with 
Pinus scopulorum (Engelm.) Lemmon and Pinus monophylla 
T. & F. at an elevation of 2,300 m., June 19, 1937, Clokey 7468 
(type Clokey herbarium). This is, apparently, the only collec- 
tion of this subspecies. 

The perigynia of Carex interior have the ventral face nerve- 
less or with a few nerves on the lower part. When present the 
nerves are usually weak and of the same color as the body of 
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the perigynia. The nerves on the ventral face of the perigynia 
of subspecies charlestonensis are strong and distinctly darker 
than the body of the perigynia. The prominent nerves are, for 
the most part, confined to the lower part of the perigynia but 
2-3 run the full length of the body and into the beak, 

Carex interior occurs in the Charleston Mountains (Clokey 
7871) but is atypical in that the nerves on the ventral face of 
the perigynia occasionally show the veins darker than the body. 
The species and subspecies have each been found in a single 
isolated locality. 

II. Str—ENE ANnpDeErsontt Clokey sp. nov. 

Perennis ubique glandulosus, cum laxe ramosa caude; caul- 
ibus circa 3 dm. altis, biennis, perumque simplicibus, rigidis, 
aliquantum geniculatis juxta basim, minute glandulosis inflor- 
escentis; foliis basilaris nullis; foliis caulinis linearibus, acutis, 
acuminosis ad utrosque terminos, aliquantum supra reductis, 
grandissimis ad 8 cm. longis, 2-5 mm. latis, foliis inferioribus 
in petiolum altum gradatim attenuatis, superioribus sellilibus; 
racemis glandulosis, nudis, cum paucis floribus; calycibus 10- 

venosis, glandulosis sed non aliter pubescentibus, anguste cylin- 
dricis, 10-13 mm. longis cum lobis ovalibus cum marginis albis 
et hyalinis, circa % longitudine tubae; corollis subviridibus, 
13-16 mm. longis, circa 5 mm. latitudine; petalis bifidibus circa 
2 mm.; petiolis petalum latioribus quam laminis, glabris aut 
minute glandulosis marginibus inferioribus, squamis brevibus, 
semi circulis; staminis et stigmatis inclusis aut aliquantum ex- 
sertis anthese; capsulis stipitatis. 

Glandular perennial with a loosely branching caudex; stems 
ca. 3 dm. high, biennial, usually simple, stiff, somewhat geni- 
culate below, minutely glandular to the inflorescence; basal leaves 
none; cauline leaves linear, acute, tapering to both ends, some- 
what reduced upwards, largest 8 cm. or less long, 2-5 mm. wide, 
lower tapering to a winged petiole, upper sessile; inflorescence 
a few flowered, glandular, naked raceme; calyx 10-nerved, glan- 
dular but not otherwise pubescent, narrowly cylindric, 10-13 mm, 
long with lobes about % the length of the tube; lobes oval with 
white hyaline margins; corolla greenish-white, 13-16 mm. long, 
about 5 mm, wide; petals with somewhat spreading blades which 
are incised about 2 mm. into two entire lobes; claws wider than 
the blades, glabrous or minutely glandular along the lower mar- 
gins; scales short, semi-circular; stamens and styles included or 
only shortly exserted at anthesis; capsule long stipitate. 

Local in southern Clark County, Nevada and eastern San 
Bernardino County, California. 

Nevada: Charleston Mountains, Clark County; on a steep, 
north slope in Lovell Canyon, associated with Cercocarpus ledi- 
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jolius Nutt. and Artemesia tridentata Nutt., at an elevation of 
2,600 m., August 9, 1937, Clokey 7514 (type Clokey Herbarium ; 
isotype California Academy of Science) ; Trail Griffith’s Lodge 
to mine, among pinyons, in fruit, September 3, 1927; Jaeger 
(Pomona). 

California: San Bernardino County, Clark Mountains, June 
22, 1930, Jaeger (Pomona) ; Keystone Springs, New York Moun- 
tains, elevation 6,400 feet, October 13, 1935, Munz 13855 
(Pomona). 

The two-lobed petal blade and the broad claw indicate a 
relationship with Silene columbiana Howell (S. Douglasii Hook. 
var. brachycalyx Rob.). This species differs however in having 
puberulent not viscid stems, calyx campanulate and inflated and 
with petals 15-18 mm. long. The corollas 8 mm. or more wide 
and the narrow claws distinguish S,. Douglasu Hook., S. Doug- 
lasii Hook. var. monantha (Wats.) Rob., S. verecunda Wats. 
and S. verecunda Wats. var. platyota (Wats.) Jeps. from S. 
Andersonu. Also the claws of S. verecunda and variety are 
wooly pubescent. 

Dr. P. A. Munz kindly compared this material with the 
specimens in the Gray Herbarium, 

III. GENTIANA TORTUOSA Jones, 

Proc, Calin Acad.) E52 707, 1895. 

The identity of this rarely collected gentian has been ren- 
dered obscure by published descriptions. Since Jones (original 
description) and Rydberg (Flora of the Rocky Mountains) dis- 
agree, the following observations are presented. 

The type (National Herbarium 270748, kindly loaned by Dr. 
W. R. Maxon) and four collections from near the type locality 
have been examined: Hitchcock, Rethke and Raadshooven 4586, 

and Eastwood and Howell 7210, 7230 and 7298. In the Charles- 
ton Mountains what is considered this species, after comparison 
with the type of G. tortwosa, has been studied three seasons in 
the field and has been collected in a quantity of several hundred 
plants. 

Both Jones and Rydberg describe this species as an 
annual. It is a winter annual. This is clearly shown by the 
Charleston Mountain plants and by all five examined sheets 
from Utah, including the type. The type is in the fruiting 
stage and only remnants of the preceding year’s leaves re- 
rain, Jones considered the plant prostrate. Rydberg more cor- 
rectly describes it as having spreading branches. The main stem 
is erect. Some of the lower branches might better be described 

22 
v 



as decumbent than prostrate. Rydberg gives the corolla color as 
yellowish. It is white or with a decided bluish tinge. The length 
of the calyx lobes, in comparison with the corolla, 1s quite vari- 
able. In Eastwood and Howell 7230 the sepal lobes are about 
one-half the length of the corolla. From this the relative length 
of the sepal lobes passes through the type, Hitchcock et al, 4586 
to the Charleston Mountain plants where one or two of the 

_sepal lobes exceed the corolla. In the Charleston Mountains most 
of the plants have a purple color. 

Dr. P. A. Munz reports from Gray Herbarium that “what 
looks like this plant” was distributed from the Charleston Moun- 
tains by A. A. Heller, 11072, as Amarella pumila Heller sp. nov. 
No description was published. It is not G. pumila Jacq. 

It seems advisable to give a description drawn from a greater 
amount of material. 

Compact winter annual, 2-5 (-10) sm. high, glabrous, with 
short internodes, with numerous spreading branches from the 
axles, the lower frequently decumbent; leaves purple or green, 
iower oblanceolate, upper linear to linear lanceolate, 25 mm. or 
less long, much longer than the internodes; flowers pedicellate, 1- 
several in the axis of each leaf; calyx deeply incised with nar- 
row somewhat unequal lobes, from 14-as long as the corolla; 
corolla campanulate, white or tinged with blue, without plaits or 
folds in the sinuses, 7-10 mm. long, with ovate, acute-obtuse 
lobes about as long as the tube, with a well developed crown of 
a few setae; stamens the length of the corolla tube. 

IV. Porentitya BEantir Clokey sp. nov. 

Perennis cum caude plerumque simplica cum fuscis petiolis 
et stipulis: caulibus 2-4 (1-6) aptis cuique coronae, prostratis, 
villosis, 4-10 (-15) cm. longis: foliis basalibus paucis, 5 seg- 
mentis palmate divisis; petiolis villosis, 4-10 mm, longis; stipulis 
petiolum pluribus quam semiadnatis, brunneis, glabris exceptis 
acuminatis, villosis apicibus; foliolis ad 12-15 mm, longis, obo- 
vatis, incisis dimidia vel duabus partibus superioribus, villosis 
ventralibus, villosis et tomentosis dorsualibus; foliis caulibus 1-2, 
simplicibus ad 5 segmentis palmate divisis, viridicibus, aliquam 
sericelis longis in utrisque partibus, aliquam tomentosis dorsual- 
ibus; stipulis lanceolatis, viridicibus, villosis: hipanthiis, brac- 
tiolis et sepalis viridicibus, villosis, non tomentosis; hipanthiis 
4-5 mm, latis in fructu; bractiolis oblongis, obtusis, ca. 2 mm. 
longis; sepalis lanceolatis, ca. 3 mm, longis: petiolis aureis, obo- 

_ vatis, raro aliquam truncatis, non obcordatis, ca. 5 mm. longis, 

staminis ca. 20: achenis numerosis. 

Perennial with simple or rarely branched caudex covered 
with dark brown petioles and stipules: stems 2-4 (1-6) to a 
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crown, prostrate, villous, 4-10 (-15) cm. long: basal leaves few, 
palmately divided into 5 leaflets; petioles villous, 4-10 mm. 
leng; stipules attached to the petioles for more than half their 
length, brown, glabrous except the acuminate villous tips; leaf- 
fets 12-15 mm. long, obovate, incised on upper 14-74, villous 

ventrally, villous and tomentose dorsally; cauline leaves 1-2, 
simple—palmately divided into 5 segments, green, somewhat 
long silky on both sides and somewhat tomentose dorsally; stip- 
ules lanceolate, green, villous: hipanthii, bractlets and sepals 

green, villous, not tomentose; hipanthii 4-5 mm, wide in fruit; 
bractlets oblong, obtuse, about 2 mm. long; sepals lanceolate, 
about 3 mm. long: petals yellow, obovate, rarely somewhat 
truncate, not obcordate, about 5 mm. long: stamens about 20: 
achenes numerous. 

P. Beaniu has been found only at high elevations on Charles- 
ton Peak. Type: Clokey 7974, Clokey Herbarium (isotype Car- 
negie Institute), on a grassy slope with Pinus aristata Engelm. 
on the ridge to the peak, at an elevation of 3,270 m., July 22, 
1938. Other collections are; crest of range, elevation 11,500 feet, 
June 26, 1926, Jaeger (Pomona) ; among broken rock at timber- 
line, with Pinus aristata Engelm., elevation 3,300 m., August 8, 

1935, Clokey 5505 (CI, Clokey); grassy bank with Pinus flex- 
wis James and P. aristata Engelm. on trail to Charleston Peak, 
elevation 2,900 m., July 17, 1936, Clokey & Bean 7144 (CI, 
Clokey ). 

This species 1s separated both geographically and morpho- 
logically from Potentilla concinna Rich, and P. concinnaeformis 
Rydb., the most closely related species. 

A. Stems ascending, not prostrate; leaflets about 7, densely 
silky on both sides, only slightly if at all tomen- 
BO SCMDENGA tly al eee teeta pt ave _.. P, concinnaeformis 

AA. Stems generally spreading to prostrate: leaflets 5, 
basal leaves densely tomentose below. 

B. Low, diffuse; stems many, in the typical form usually 
spreading ; leaves densely white tomentose beneath 
and slightly tomentose above; hipanthium silky 
villous and tomentose, in fruit 6-8 mm, wide; brac- 
teolets 3-4 mm, long; sepals ovate, acute, 4-5 mm. 
long ; petals obcordate, about 6 mm. long _.. P. concinna 

BB. Caudex rarely branched; stems few, prostrate; basal 

leaves white silky and tomentose beneath, at least 
when young, green, silky but not tomentose above ; 
hipanthium silky but not tomentose, in fruit about 
5 mm. wide; bracteolets about 2 mm, long; sepals 
lanceolate, about 3 mm. long; petals obovate, not 
oncondate abouts mam) lone mee wee P., Beani 
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Among 800 plants over 96 per cent had the caudex un- 
divided. Of these over 85 per cent had from 2-4 stems. The 
measurements for the bracteolets and sepals were made on 
flowers with petals attached. The hipanthii measurements were 
made on dried specimens where the achenes were well devel- 
oped but not fully ripe. The maximum measurement was 5 mm. 

P. Beanu is remarkable for its uniformity and its prostrate 
habit. 

V. PEDICULARIS SEMIBARBATA Gray var. CHARLESTONENSIS Pen- 
nell & Clokey var. nov. 

This California species occurs in the Charleston Mountains 
in a form that is remarkable for its large flowers and its ten- 
dency to bear relatively little cut leaf-blades. (Corolla 20-25 mm. 
longa; folia pinulis brevibus bipinnatisecta vel fere pinnatisecta. ) 

Type, wooded hills at the upper edge of the yellow pine 
belt, Charleston Park, elevation 2,300 m., in flower May 11, 
1936, in fruit June 1, 1937, Clokey 7718; in the Clokey Herba- 
rium; isotype in the Herbarium of the Academy of Natural Sci- 
ences of Philadelphia. Other collections from the type loca- 
tion are: July 3, 1927, Marcus E. Jones and May MEnI93o; 
Clokey 7295. 

Collections from other stations in the Charlestons are: Clark 

Canyon, elevation 2,860 m., June 1, 1936, Clokey 7294; Lee 

Canyon, elevation 2,600 m., July 27, 1938, Clokey 8123; ridge 
south of Deer Creek, elevation 2,700 m., in flower May 23, 1937, 

Clokey 7/17, in fruit July 14, 1938, Clokey 8210; McFarland 
Springs, elevation 2.425 m., July 4, 1938, Clokey 8122. 

It is the geographical separation and the combination of two 
characters, rather than the sharpness of either, that marks this 

variety of Pedicularis semibarbata Gray. Contrasted with the 
typical, and decidedly variable, California form of the species, 
the differences would be: 

Corolla 12-20 (-22) mm. long; leaf-blades strongly bipinna- 
tifid, the mid-portion very narrow and the lobules well 
developed, conspicuously spreading 2!) \=7 see 
NR ATES oN ceed el ane eG P. semibarbata Gray var. typica 

Corolla 20-25 mm, long; leaf-blades usually strongly bipinna- 
tisect, the mid-portion relatively wide and the lobules less 

developed or obscure ...... P. senubarbata var. charlestonensis — 

Pedicularis semibarbata seems to be closely associated with 
P. centranthera Gray, the two forming an alliance to be known 
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as the CENTRANTHERAE, The dwarf habit, the leaves surpassing 
the inflorescence, and the mucronate and aristate anther-cells 

mark this as a natural group. The agreement extends further 
to the sharp toothing of the bipinnatisect leaf-blades, the long- 
attenuate calyx-lobes, the lower lip of the dull purple corolla 
being at least 34 the length of the beakless galea, and the seeds 
reaching 4 mm, long. Yet the differences, especially in the cap- 
sule, are considerable : 

Capsule nearly symmetrical, dehiscing nearly to the base on 
both posterior and anterior sutures; corolla 27-30 mm. 
long, glabrous, both upper and lower lips deep purple; 
SMMMensplOnNe-atiState) (en a ee P. centranthera 

Capsule unilateral, dehiscing only on the posterior side; co- 
rolla 17-25 mm, .long, pubescent externally and on the 
lower lip internally, both lips more or less yellow, al- 
though purple at the apex; anthers mucronate to short- 
ZIPS US et eee SSeS el oe AS P. semibarbata 

Isotypes of the above units will be widely distributed. 

It is a pleasure to name these two species for friends who 
have been of special help and whose assistance has facilitated the 
survey in the Charlestons and made possible the discovery of 
some plants that would otherwise not have been secured: Forest 
Ranger R. C. Anderson and former Forest Ranger Russell Bean. 

South Pasadena, California 

N) 
b C d 

PLATE 1 

Silene Andersonii 

Calyx at anthesis x 2. 

Calyx lobe x 5. 

Petal x72: 

Mature capsule with stipe x 2. DAW P 
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RECONSIDERATION OF CERTAIN MEMBERS OF 
PENSTEMON SUBSECTION SPECTABILES 

By Ira W. Croxey and Davin D. Keck 

In some sections of the very large genus Penstemon the 
species are morphologically clear cut; in others they are separ- 
able with difficulty. The latter condition holds in section Peltan- 
thera subsection Spectabiles. Here the species and subspecies oc- 
cupy readily determined and distinct geographic and ecologic 
areas, but the majority of the systematic units are linked into a 
network through their basic similarities in form, Each is dis- 
tinguished by few morphological characters. Evolutionary pro- 
cesses appear to have been very active here and they are prob- 
ably still in operation. The natural units in many cases are still 
capable of interchanging genes as evidenced by the occurrence 
of natural hybrids at several points in the network, and it ap- 
pears likely that hybridization may play a role in future differ- 
entiation in this subsection as it doubtless has done in the past. 

This group of species has been revised recently by Keck 
(1937). In that paper mention has been made of the close con- 
nection between P. Palmeri, rubicundus, floridus, pseudospecta- 
bilis, Clevelandu and Stephensu. Four of these species have sub- 
species so that in all, fourteen recognizable systematic units are 
involved in this complex. The other five species of Spectabiles 
are more amply distinct from these. 

In this species complex, morphological separation of the 
various units is by small steps, although the extremes are very 
dissimilar. The origin of these species is open only to specula- 
tion at the present time, for no cytological or genetical work has 
been done on them. Such evidence, when available, should show 

whether differentiation has proceeded along lines of chromosomal 
or genic changes, or whether both sorts may have played a part. 
It should also throw light on the question of whether the invari- 
able and intermediate features of P. Clutei are not due to amphi- 
diploidy, with Palmeri and pseudospectabilis the hypothecated 
parents. Perhaps amphidiploidy has recurred alsewhere in this 
complex also. It appears to be an established method of species 
formation in Penstemon as evidenced by the case of P. neo- 
tericus Keck (Clausen, 1935). 

Two reasons for presenting this paper without the desirable 
cytogenetic evidence available are: first, extensive field work 
by Clokey on the material retained by Keck (1937) under P. 
pseudospectabilis ssp. bicolor have necessitated a new interpreta- 
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tion in regard to them; second, the facts brought out herein are 
to be used in a forthcoming flora of Arizona. 

Further inquiry into the case of P. Clutei has brought out 
the specific nature of its distinctive characters, particularly the 
ventricose throat of its corolla, which, together with other fea- 
tures in which Clutei is intermediate between P, Palmeri and 
P. pseudospectabilis ssp. connatifolius, has led to the supposition 
that it is an amphidiploid species. In Keck’s previous -treat- 
ment, Clutei was reduced to subspecific rank under pseudo- 
spectabilis, 

T. S. Brandegee (1916) based his P. Palmer var. bicolor 
on plants collected at Good Springs, Clark County, Nevada, in 
May, 1915, by K. Brandegee. He states, “The color of the flow- 
ers of different plants may be light yellow or purple.” This vari- 
ety was treated by Keck (1937) as P. pseudospectabilis ssp. 
bicolor. From the limited material available, he considered the 
yellow-flowered plant a random color variant of the sort in 
which the rose-purple pigment fails to develop. This view was 
strengthened by the study of three separate collections from El 
Dorado Canyon, not far away, in all of which the flower color 

was rose-pink or rose-purple. 

Discovery of the yellow-flowered form of P. pseudospec- 
tabilis ssp. bicolor in 1937 in the fan below Kyle Canyon, Charles- 
ton Mountains, Nevada, led to the search for new stations, to 
reéxamination of the previously known localities of the subspe- 
cies, and to renewed study of the species in herbaria, . Three 
additional stations were found in the Charleston Mountains; also, 
Kearney and Peebles extended the known range of bicolor into 
Arizona through their collection of the rose-pink form between 
Portland Mine and Chloride. 

FIELD OBSERVATIONS ON PENSTEMON BICOLOR 

Goop Sprincs (type locality of P. Palmeri var. bicolor): 
The major portion of two days was spent in examining hundreds 
of plants, probably without covering the entire field. These, so 
far as observed, are confined to slight elevations in shallow washes 
and are decidedly uniform in aspect, leaf-shape, flowers and fruit. 
All had corollas that were yellow or at most merely tinged with 
pink on the expanded limb with the following exception, In one 
small area seven plants were found with pink corollas, These 
were beside the road and this is possibly where Mrs, Brandegee 
found her pink-flowered specimens. These differed from the 
yellow-flowered plants only in flower-color, somewhat less glan- 
dular calyces and somewhat less glaucous leaves. It was observed 
that the corolla lobes are erect at first, but by the time the 
staminode is exserted they are widely spread. At this stage 
the corollas fall easily. On the type sheets of P. Palmeri var. 
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bicolor no fully expanded corollas are found, so that from these 
specimens it 1s impossible to gain a correct impression of the 
shape of the mature corolla, 

At Good Springs, P. Palmeri characteristically grows at 
higher elevations and in better drained situations. Five stray 
plants of typical Palmeri, however, were found growing with 
bicolor. Careful search disclosed only two or three intermediate 
plants, which seem to be Fy hybrids, Clokey 5849 (CI Clokey). 

Netson: Only the pink-flowered form of bicolor was found 
here. The plants, for the most part, grow on eroded slopes. The 
leaves are thinner, less coriaceous and glaucous than in the pink 
form at Good Springs, and the color of the corolla is more uni- 
form. One specimen out of 139 had a glabrous staminode. 

CHARLESTON Mountains: On the fan below Kyle Canyon 
and in the wash below Cottonwood Springs relatively few plants 
were found, but these were chiefly yellow-flowered, Two pink- 
flowered plants were found at the former station and one at 
the latter. Below Mountain Springs only one plant, with yellow 
flowers, was found in bloom; others were in fruit lower in the 
wash, At these stations the leaves were somewhat thinner and 
less glaucous than at Good Springs. 

TAXONOMIC CONCLUSIONS 

Field observations and the examination of a large number 
of herbarium specimens have resulted in the following realign- 
ment of these units. 

A. Staminode included, glabrous; anther - lobes shorter 
than wide; corolla gradually and moderately in- 
flated, 6-9 mm, wide, with narrow limb; leaves 

Relatively ctiitae se 1. P. pseudospectabilis 

B. Pedicels and calyx glandular - pubescent; leaves glau- 
cous, coarsely serrate dentate. 2 ee 
Se ee en an la. P. pseudospectabilis ssp. typicus 

BB. Pedicels and calyx glabrous; leaves glaucescent to 
green, finely serrate-dentate=. 2.5. eee 
et Mania lb. P. pseudospectabilis ssp. connatifolius 

AA. Staminode exserted, bearded with long hairs (some- 
times glabrous in Clutei) ; anther-lobes at least as 
long as wide; corolla inflated, with broad limb; ped- 
icels and calyx glandular-pubescent. 

C. Inflorescence leafy below; corolla definitely ventricose, 
9-12 mm. wide at throat; anther-lobes as long as 
wide; leaves moderately coriaceous, green to glau- 
cous, finely but sharply serrate-dentate; calyx and 
pedicels lightly grandular-pubescent —...... 25 PewGlarten 
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CC. Inflorescence not leafy; corolla abruptly inflated but less 
deeply ventricose, 6-9 mm, wide, somewhat con- 

stricted at orifice; anther-lobes longer than wide; 
leaves coriaceous, coarsely but sharply toothed; 
calyx and pedicels strongly glandular-pubescent 
scoala oR SE ne ORE cere Bae Re EEO PE 3. P. bicolor 

D. Corolla pale yellow, sometimes with pink tinge on lobes ; 
leaves thick and glaucous .... 3a. P. bicolor ssp. typicus 

DD. Corolla rose-pink; leaves medium thick, glaucescent 
sss Ig TS el ce RCS ee 3b. P. bicolor ssp. roseus 

1. PENSTEMON PSEUDOSPECTABILIS Jones, Contr. West. Bot. 
12266; 1908: 

V la. PENSTEMON PSEUDOSPECTABILIS ssp. TyPICUS Keck, Amer. 
Midl. Nat. 18: 805, 1937. 

P. pseudospectabilis Jones, loc. cit. 

Southeastern Mohave Desert of California to western 

Pima County, Arizona, 

V 1b. PENSTEMON PSEUDOSPECTABILIS SSp. CONNATIFOLIUS (A. 
Nels) Keck, op. crt. 807: 

Emconnatpouus A. Nels. Amer, Jour. Bot. 18:437, 1931, 

P, Crideri A. Nels., ibid. 23: 270, 1936. The type, examined 

by Keck after his 1937 paper was published, proves to 
be an Fy hybrid between P. pseudospectabilis ssp. con- 
natifolius and P. Eatoni var. undosus Jones. It grew 
at Superior, Arizona, where the parental species are 
native; it was morphologically intermediate to these; 
its pollen was found to be highly sterile on microscopic 
examination, only 28.5% of the grains being normally 
developed in contrast to 98% and 98.6% normal devel- 
opment of grains in plants of the parental species chosen 
at random from the same vicinity. 

Common across Arizona from southern Mohave County to 
Cochise County; eastward to Dona Ana County, New Mexico. 

VY 2. PENsTEMON CLutTeI A. Nels.. Amer. Botanist 332109, 1927. 

P. pseudospectabilis ssp. Clutei Keck, op. cit. 806. 

Local about Sunset Crater, northeast of Flagstaff, Arizona. 
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3. PENSTEMON BICOLOR (Bdg.) Clokey et Keck, comb. noy. 

P. Palmer var. bicolor T. S. Brandegee, Univ. Calif. Publ. 
Bot. 6: 360, 1916. 

P. pseudospectabilis ssp. bicolor Keck, loc. cit. 

Leaves thick and coriaceous, moderately glaucous, serrate 
with prominent often caudate teeth; inflorescence strongly glan- 
dular-pubescent; corolla abruptly but moderately inflated above 
the tube, sometimes viscid-puberulent within, usually sparsely 
villous across the base of the lobes of lower lip, the lips 4.5-7 mm. 
long with large lobes; staminode exserted and prominently bearded 
with long yellow hairs. 

3a. PENSTEMON BICOLOR ssp. TyPICUS Clokey et Keck, nom. nov. 

P. bicolor (Bdg.) Clokey et Keck, loc. cit. 

Brandegee placed the yellow and pink forms together in his 
variety, which we have now found to be both morphologically 
and geographically separable. At the University of California 
there are two sheets that Brandegee took as the type of his va- 
riety—one on which the flowers are “light yellow,” the other on 
which they are “purple.” Since he mentions the yellow-flowered 
plants first, we take that sheet to represent the type of the species 
and of ssp. typicus. 

Corolla massicot yellow to amber yellow (Ridgeway, Color 
Standards and Nomenclature, plte 16-21). 

Local in southern Clark County, Nevada. Type locality: 
Good Springs. 

Nevapa. Good Springs, May, 1915, K. Brandegee (C, type), 
May 2, 1938, Clokey 5847* (CI, Clokey, topotypes) ; Cotton- 
wood Springs, June 7, 1938, Clokey §135 (CI, Clokey):; Kyle 
Canyon fan, Charleston Mts., May 20, 1937, Clokey 7696 (CI, 
Clokey), May 13, 1938, Clokey 8136* (C1, Clokey) ; Mountain 
Springs, Charleston Mts., May 17, 1938, Clokey 8140 (Cl, 
Clokey ). 

3b. PENSTEMON BICOLOR ssp. ROSEUS Clokey et Keck, subsp. nov. 

A subsp. typica foliis minus crassis glaucisque corollis roseis 
differt. 

* Collections marked with an asterisk are to be widely distributed. 
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Corolla amaranth pink to Tyrian pink (Ridgeway, plate 
12-69). 

Local in southern Clark County, Nevada, and western Mo- 

have County, Arizona. 

Nevapa. Clark County: Nelson (El Dorado Canyon), May 

14, 1938, Clokey 5850* (Clokey, type; isotype C1), 1880, Davis 
(M), Tidestrom 8834 (Ph), April 30, 1907, Jones (CI, Ph, Po, 

SU); Cottonwood Springs, June 7, 1938, Clokey 8139 (CI, 
Clokey) ; Good Springs, May 15, 1915, K. Brandegee (C, FM, 
M, US), Clokey 5848* (CI, Clokey) ; Kyle Canyon fan, May 13, 
1938, Clokey 8137 (CI, Clokey). 

Arizona. Mohave County: Portland Mine to Chloride, 
Kearney & Peebles 13163 (Cl, US). 

In conclusion, we suspect both P. Clute and P. bicolor have 
had a hybrid origin. It is possible that they share common pro- 
genitors (P. Palmeri and P. pseudospectabilis). But, differences 
in the shape of the corolla, length of staminode, texture, cut and 
distribution of leaves as well as their degree of connation, indi- 
cate that Clutei and bicolor arose at least from very different 
races of the ancestral species. Furthermore, it is equally plaus- 
ible that bicolor, but not Clutei, has a direct phylogenetic connec- 
tion with P. floridus ssp. Austini. 
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MICRARIONTAS OF DESERT RANGES BORDERING 
THE EAST SIDE OF COACHELLA VALLEY 

AND SALTON SINK, CALIFORNIA 

By G. WILLETT 

During a number of years past the writer and his wife have 
made frequent visits to the desert ranges in the central part of 
the Colorado Desert, California. A search for land shells has 
been made in every locality visited, with varying success. The 
total collection of Micrariontas obtained to date, although by 
far the most complete from the region, still lacks specimens 
from many localities. A study of this collection, however, has 
brought to light some interesting facts in distribution which may 
be worthy of record. 

The ranges in the section under discussion are, from north- 
west to southeast, the Indio and Mecca hills, Orocopia, Chuck- 

walla, Little Chuckwalla, and Chocolate mountains, These are 

all separated by expanses of desert floor of varying width, ex- 
cepting the two Chuckwallas, which are connected by low hills. 
This mountain region is, on the whole, very rugged and rocky, 
with sparse vegetation which consists mainly of low brush, with 
occasional mesquite and palo verde trees, and scattering groves 
of Washingtonia palms. In some parts of these mountains snails 
are either entirely absent or very scarce. In many apparently 
favorable localities search was entirely unsuccessful, and in 
others the specimens found were almost all dead and bleached. 
The rarity of some of these snails soon becomes apparent to the 
field collector. An immense amount of work is necessary in order 
to obtain even a small representative collection, In most sec- 
tions a search may be considered successful if a day’s hard work 
moving rocks results in finding two or three living, adult speci- 
mens. For instance, on our latest week-end trip 450 miles were 
traveled by auto, three mountain sides were climbed, and at least 

ten hours occupied in moving rocks, with a total bag of one liv- 
ing snail (unfortunately albinistic) and half a dozen dead ones 
good enough to bring in. Any student planning to collect a com- 
plete representation of the snails of this region should allow 
plenty of time to the undertaking. 

Below is a list of the species known to inhabit the ranges 
under discussion, with brief notes on their distribution. As the 
writer is uncertain as to the character of relationships between 
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the different forms, and between them and species from other 
localities, they are treated here as distinct species. 

MrcraRIONTA MILLEPALMARUM Berry. Indio and Mecca hills. 
Although the type locality of this snail, Thousand Palms Canyon, 
Indio Hills, is extremely barren and lacks favorable rock slides, 
it was found to be fairly easy to collect. Numerous examples 
were taken from under rocks piled up by storm waters along 
edges of gullies. An additional locality is in the Mecca Hills, 
near the Mecca-Blythe highway, at a point about one mile south- 
west of Shaver’s Well. Thirteen specimens secured here are re- 
ferred to millepalmarum, although they are slightly darker in 
color than typical. 

MIcRARIONTA OROCOPIA sp. nov. (PI. 2, figs. a toc). About 
the same size as V/. millepalmarum, but with heavier shell, much 
darker coloration, and wider brown band at the shoulder, Color 
nearly like that of WW. chuckwallana, but differs from that species 
in much smaller size and less rounded body whorl. Papillae on 
eatly whorls in diagonal rows, as in the M. rowelli group. Dis- 
tribution, Orocopia Mountains, 

Type, No. 1060 Los Angeles Museum. Type locality, rock 
slide on side of canyon on south slope of Orocopia Mountains, 
about two and one-half miles north of Dos Palmas Spring, Riv- 
erside County, California. The type and about sixty additional 
specimens collected by G. and Ora A. Willett, January 1, 1939. 
Paratypes in Academy of Natural Sciences of Philadelphia, 
and California Academy of Sciences. Measurements of type: 
Maxemcitam= 14° min diam. 11.5: alt.. 8.2 mm, The largest 

specimen taken (defective) measures: Max. diam., 15.3; min. 
diam., 12.4; alt., 8.2 mm, 

Near the northeastern extremity of the Orocopia Range, at 
a point about twenty miles distant from the type locality, eight 
rather poor specimens were taken that appear referable to this 
species. 

MIcrRARIONTA RIXFORDI Pilsbry. Eight specimens secured at 
the northeast end of the Orocopia Range. The valley is only 
about three miles wide between this point and the Eagle Moun- 
tains, where rivfordi is the only known species. Although the 
eight specimens of MM. orocopia mentioned above were taken 
within one-half mile of this lot of rixfordi, the peculiar, irreg- 
ular arrangement of papillae on the early whorls of the latter 
species easily distinguishes it. 

MicraARIONTA CHUCKWALLANA Willett. Secured in two lo- 
calities in the Chuckwalla Mountains, the type locality, near Corn 
Springs, and near Chuckwalla Spring. In the latter locality four 
examples were taken, together with specimens of the next species. 
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This, the largest helicoid known from the region, is apparently 
rare in both localities where it was found. A considerable amount 
of work was required to produce a small series, mostly of im- 
perfect specimens, 

MrcrARIONTA BRUNNEA Willett. Apparently confined to the 
southeast end of the Chuckwalla Mountains, the type locality 
being near Chuckwalla Spring. Although this species appears 
rather closely related to M. millepalmarum, there is evidently 
considerable territory intervening between the ranges of the two. 
The fact that this and the last species were collected together 
is very interesting, and a feature apparently not previously re- 
corded among our California Micrariontas. 

On December 26, 1938, the writer and his wife visited the 
Little Chuckwallas for the first time. After getting within about 
three miles of the range by auto, the remainder of the distance 

was covered on foot. A three hours’ search at a point about six 
and one-half miles west of Wiley Well turned up about twenty 
fairly good shells. These are mostly cream-colored, immaculate, 
but six or seven specimens show very faint traces of a band at 
the shoulder. They probably represent an albinistic colony of 
M. brunnea, At any rate, it appears inadvisable to give them a 
new name, as some specimens are practically indistinguishable 
from unbanded examples of M. mccoiana, from the McCoy 

Mountains, although, in series, the Little Chuckwalla shell is 

browner. The tendency to albinism in these two forms prob- 
ably furnishes an example of parallel development, one (mccoi- 
ana) being derived from MM, unifasciata, and the other from M. 

brunnea., 

MicrARIONTA CHOCOLATA Willett. This species, undoubtedly 
a close relative of M. chuckwallana, is, so far, known only from 

the type locality, near Beal’s Well, Chocolate Mountains, It is 
apparently a rare shell, a recent search of four or five hours 
near the type locality having failed to produce a single good 
specimen. It is hoped that collecting trips can be made to other 
sections of the Chocolate Mountains in the near future. 

PLATE 2 

Micrarionta orocopia Willett. 

Type x 2. 
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A NEW CALIFORNIA SCARABAEID, WITH NOTES 
(COLEOPTERA—SCARABAEIDAE) 

By Mont A. CaziEr 

University of California 

The author would like to express his thanks and apprecia- 
tion to Mr. L. W. Saylor who compared material with Linell’s 
impesianasto br. H.C. Van Dyke, H.-B. Leech, P. C. Ting, F. H. 
Parker and F. T. Scott for loans of material. 

GYMNOPYGE HIRSUTA Cazier, new species 

Small, robust, densely pilose; head, pronotum, base of elytra 
and narrow sutural stripe black, remainder of elytra semi-trans- 
parent, pale yellow Marre—Head as wide as apex of pronotum, 
vertex impunctate, granulose, front and clypeus densely, shal- 
lowly, confluently punctate, rather densely clothed with long 
white pile; clypeus with suture distinct, side margins flexed up- 
ward, slightly converging in front, angles rounded, front margin 
flexed prominently upward, straight and at right angles to sides; 
antennae nine-segmented, scape and funicle piceous, club black. 
Pronotum widest at middle, asperately punctate, granulate, discal 
punctures separated by two to three times their own widths, 
sides densely punctate, each puncture with a long white hair. 
ELytra semi-transparent, widest at basal third, gradually taper- 
ing apically, tips separately rounded; narrow basal band, humeral 
umbones, scutellum and suture black; irregularly, shallowly, 
rather densely punctate, each puncture giving rise to a white 
hair, those on the base as long as on pronotum, becoming gradu- 
ally shorter apically. Beneath black, legs piceous to black, body 
densely clothed with long white pile, ventral abdominal segments 
and propygidium with both long erect and long appressed white 
pile, pygidium granulate, shallowly, irregularly punctate, clothed 
only with long erect white pile; legs short, stout, femora and 
tidiae clothed with long white pile, claws as long as fifth tarsal 
segment, shallowly cleft at tip. Length 5.5 mm., width 2.8 mm. 

FremaLte—Differs from the male in being more robust, by 

having the pronotum reddish-brown, elytral apices blunt not as 
angulate as in the male, and the legs reddish-brown, Length 
6.0 mm., width 3.1 mm. 

Holotype male, allotyype female in the author’s collection, 
collected at Cronise Lake, San Bernardino County, California, 
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April 28, 1937, on flowers of Geraea canescens by the author. 
Eighteen female, thirty-nine male topotypical paratypes collected 

by HB: Leach, 1G; Wing andthe author) Uhrecsmalemand 
one female paratypes collected at Florence, Arizona, April 18, 
1935, byak) Parker: 

The series is remarkably uniform considering the variation 
present in the closely allied G. coquilletti. The size varies from 
5 to8 mm. The basal black markings on the elytra are occasion- 
ally a little wider than in the type. G. hirsuta can be readily sep- 
arated from hopliaformis, pygmaea and coquilletti,: the only other 
members of the genus, by its pale semi-transparent elytra, through 
which the hind wings can be plainly seen, by the dense and very 
long pile on the pronotum and base of elytra. Specimens pre- 
served in alcohol lose the transparency of the elytra and the pile 
becomes matted, 

During the course of this short study a large number of 
specimens of coquilletti and hopliaformis were examined and a 
number of interesting variations in the supposed diagnostic char- 
acters found. The male genitalia of hopliaformis, coquiletti and 
hirsuta are practically the same, differing only in very slight 
proportions. The antennae vary as to the number of segments 
between eight and ten. G. coquilletti 1s extremely variable in 
size and coloration, ranging from small black males to large 
reddish-brown females. The teeth on the front tibiae are also 
variable, hophaformis generally having two but often three. The 
above variations are not confined to this genus in the Macro- 
dactylint but are also present in the genus Coenonycha. 

Since members of this genus are comparatively rare in col- 
lections it seems desirable to give the additional distributional 
data at hand. 

G. coouitmet@rr iinell 

Several hundred specimens representing many variations 
were taken at Ludlow, San Bernardino County, California, April 
30, 1937, on Geraea canescens by H. B. Leech, P. C. Ting and 
the author; Anlauf, Oregon, July 27,-1928, by Thomas Craig 
(Calif) Acad: Sct.) » Wellton) Arizona Apml ls) 1osee Gisele 
Parker), on mallow; Yermo, San Bernardino County, California, 
May ls) 1937, 4GR Scott \r 

G. HOPLIAFORMIs Linell 

A rather uniform series of about fifty specimens from Oro 
Grande, Los Angeles County, California, May 18, 1917 (R. T. 
Garnett); Palm Springs, Riverside County, California, March 

1 Linell, M. L., 1896, Proe. U. S. Nat. Mus., 18:724. 
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29, 1916 (C. L. Fox) ; Dos Palmos, Colorado Desert, California, 

July 17, 1933; Owens Lake, Inyo County, California, May 20, 

LOZ00CE. “f. Scott). 

In a recent review of the Chasmatopterinae,? L. W. Saylor 
gave the known distribution of the supposedly uncommon mem- 
bers of the genus Chnaunanthus, The additional notes to fol- 
low will be of interest. 

C. FLAVIPENNIS (Horn) 

This species recorded previously from Utah and Arizona 
was taken by the hundreds at Cronise Lake, San Bernardino 
CountyasCalitorma, April 28 1937 (Leech, Ting, Cazier) on 

Compositae; Oatman, Arizona, April 16, 1937 (A. E. Michel- 

bacher) ; Essex, San Bernardino County, California, April 29, 

OS 7e(Cazier)» Welton, Arizona, April 15, 1938 (F. H. Parker). 

C. CHAPINI Saylor. 

The only other described species in the United States was 
taken sparsely at Cronise Lake, San Bernardino County, Cali- 
fornia, April 28, 1937 (Leech, Ting, Cazier) and in abundance 

at Ludlow, San Bernardino County, California, April 30, 1937 

(Leech, Ting, Cazier) on Compositae. 

PLATE 3 

Egg of Oidaematophorus grandis, 

enlarged x 33. 

Saylor, L. W., 1937, Journ. Wash. Acad. Sci., 27:531-535. 
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EARLY STAGES OF CALIFORNIA PLUME MOTHS 

— INO, I 

(LEPIDOPTERA—PTE ROPHORIDAE) 

By W. Harry LANGE, JR. 
University of California, Berkeley 

This paper is intended as the first of a series dealing with 
the early stages of California plume moths, being especially con- 
cerned with those of the central California coastal region. 

The author would like to express his appreciation to Mr. 
T. Bainbrigge Fletcher of England, and Mr. August Busck of 
the United States Bureau of Entomology and Plant Quarantine 
for determinations of several of these species. The host plants 
have been determined by Dr. H. L. Mason, Department of Bot- 

any, University of California. For the photographs illustrating 
the stages acknowledgment is made to Mr. W. C. Matthews, 
photographer for the University of California. Thanks are due 
Professor E, O. Essig of the University of California, under 
whose guidance the present study has been made. 

OIDAEMATOPHORUS GRANDIS (Fish).' (Pterophorus baccha- 
rides Grinnell?). The mature larva, pupa, and larval habits of 
this very interesting wood-boring plume moth have been des- 
cribed by F. X. Williams® in 1909, Undoubtedly our knowledge 
concerning the distribution of this species will be increased with 
further search as the known range includes coastal California, 
Florida, Mexico, and Quatemala. 

On June 24, 1937, adults emerged from infested stems of 
Baccharis pilularis collected at Half Moon Bay, California. On 
June 25 a pair were placed in a battery jar with a shoot of 
Baccharis and a dish of sucrose solution. Matings occurred on 
the night of June 28, 29 and 30, with a total of 138 eggs being 
laid on the under surface of the leaves and on the glass sides 
of the jar. 

Egg: Elongate—oval; glossy. Average length 0.518 mm., 
average width 0.310 mm. Color, pale yellowish. Laid on hori- 
zontal or vertical axis to leaf. 

The incubation period of the egg was 21 days under outside 
temperatures. 

1Can. Ent., vol. 13, p. 141, 1881 (orig. desce.). 

2 Can. Ent., vol. 40, p. 317-318, 1908 (orig. desc.). 

3 Ent. News, vol. 20, p. 60-62, 1909. 
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First instar larva: Length 1.10 mm. Color, yellowish, Body 
robust, slightly narrowed posteriorly. Head large, dark brown 
in color; a W-mark on cervical shield. Anal plate dark, armed 
with long setae. Spiracles brown-ringed. True legs and pro-legs 
concolorous with body. Duration of instar 15 days. 

Second instar larva: Length 2.2 mm. Color, background 
whitish with reddish-brown markings; a partial lighter dorsal 
longitudinal line with indefinite brownish markings; a lateral, 
oblique, brownish-red dash on each abdominal segment. Head 
large; color brown; glossy; ocelli ring darker. Cervical shield 
reddish-brown. Anal plate with two chitinized outwardly pro- 
jecting processes, as in mature larva. Spiracles brown-ringed. 
Setigerous tubercles inconspicuous. Setae light-colored, long. All 
legs concolorous with body. 

The larval instars between the second instar and the mature 

larva were not recorded, 

Mature larva: Length 20 mm. Color creamy-white with 
reddish-brown or purplish markings; a dorsal purplish longitud- 
inal line; an oblique sub-dorsal purplish dash on each abdominal 
segment; a purplish dash cephalad of each spiracle. Body slightly 
depressed, more robust anteriorly, slightly tapering posteriorly. 
Head brown; mandibles darker, with four blunt teeth; clypeus 
reduced; ocelli ring of 6 raised ommatidia. Cervical shield brown, 
with slight granulations. Abdominal segment 8, above, with 
granulations. Abdominal segments 9-10 transformed above into 
a chitinous plate projecting obliquely posteriorly, with two 
forcep-like processes arising from a slightly raised disc; plate 
coarsely granulate and periphery with long hairs.  Spiracles 
brown-ringed, Setigerous tubercles inconspicuous. Legs con- 
colorous with body. Crochets in a uniordinal semi-circle. 

PLATE 4 

A. Mature larva of Oidaematophorus grandis. 

enlarged approximately x 4. 

B. Pupa of Oidaematophorus grandis, enlarged 

approximately x 4. 
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Pupa: Length 14-18 mm., greatest 
width 3 mm. Slender, cylindrical, slightly 
narrower toward center. Wing cases and 
appendages a light yellowish - brown; 
rest of body cream-colored with reddish 
markings on dorsal part of abdominal 
segments. Cephalic end obliquely trun- 
cate with long hairs and spine-like pro- 
cesses; dorsally a row of forwardly pro- 
jecting hairs and a few scattered hairs 
below; a transverse row of spine-like 
processes ventrad and anterior of the 
dorsal row of hairs; developed spines at 
base of the antennae and base of wing 
cases; rest of cephalic end roughened 
and with small spines and hairs. An- 
tennae reaching two-thirds of distance to 
end of appendages. Leg appendages 
projecting free to center of sixth abdom- 
inal segment. Spiracles slightly raised; 
brown in color. Abdominal segments 
with setae; on segments 4-9, a trans- 
verse row of spines which on segments 
4.5 and 6 are directly cephalad and on 
7, 8, and 9 caudad; a group of sub-stig- 
matal spines on segments 4-9, being more 
developed on the posterior segments. 
Cremasteric end blunt and set with a 
semi-circle of spines. 

The writer’s observations concerning 
the larval habits of this insect agree 
with those of F. X. Williams. Adults 
emerge from May to September, with 
a peak of emergence during June for 
Half Moon Bay. Larvae were found to 
overwinter in the cylindrical burrows, 
where they move freely up and down 
the cylindrical passages. The hook-like 
processes evidently enable the larvae to 
move freely in the smooth burrows. 
Pupation occurred during June in the 
Half Moon Bay area, in the smooth 
burrows, without attachment of any kind; 
in fact, the pupae move freely in the 
larval burrows, being especially adapted 
for movement because of the specialized 
cephalic end and the spines of the ab- 
dominal segments. There is but a sin- 
gle generation a year as was indicated 
by Williams. No parasites were reared, 
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PLATE 5 

Larval burrow of Oiddae- 

matophorus grandis, in 

stem of Baccharis pilu- 

laris, enlarged approxi- 

mately x 114. 



although Pimpla pterophorae Ashm, has been reported reared 
from a pterophorid in stems of Baccharis pilularis at Los An- 
geles in May.* 

OIDAEMATOPHORUS PHOEBUS Barnes and Lindsey.’ Larvae 
of this species were collected on Gnaphalium decurrens var. cali- 
fornicum on January 13, 1938 at Carmel, California, one of the 

type localities. 

Mature larva: Length 8 mm., greatest width 1.8 mm. De- 

pressed, tapering posteriorly. Color, light green. Setae multiple, 
white, long. Setigerous tubercles white. ue dorsal interrupted 
line of green, running longitudinally; a sub-dorsal, interrupted 
green line. Head somew hat retracted ; color, light-brown with 
darker speckling. Body covered with secondary setae. Legs con- 
colorous with underside of body. 

Pupa: Length 8-9 mm.; width at mesothorax 1.76 mm. 
Angulate ; widest at mesothorax and tapering posteriorly. Color 
a yellowish-white with dark brown to blackish markings; ab- 
dominal segments marked sub-dorsally with a black spot on each 
side and interrupted longitudinal dark-brown streaks; a black 
spot on each side of the mecothioras and a larger angulate black 
spot on each side below these; wing cases more yellowish and 
grooved with dark reddish-brown streaks ; segments of antennae 
differentiated by darker color; legs and maxillae marked with 
reddish-brown; eves partially marked with black; lateral longi- 
tudinal black lines on the abdominal segments extend from the 
wing cases to the end of the eighth segment. Front truncate. 
Prothorax produced upwardly, forming a longitudinal depres- 
sion, ridged on each side, which extends posteriorly along the 
dorsal area of the abdominal segments. Spiracles slightly pro- 
duced, black ringed. Cremasteric end produced with many hoaked 
setae. 

The larvae of this species feed on the parenchyma layer of 
the leaves leaving the epidermis. The pupal stage was 26 days 
under inside laboratory conditions. 

These reared specimens seem to fit Barnes and Lindsey’s 
description of ne perfectly. They are darker than examples 
from San Francisco, California. 

OIDAEMATOPHORUS MEyRICKr Barnes and Lindsey.** Larvae 
of what has been taken as this species were collected on March 
17, 1938, at Half Moon Bay, California, feeding on Eriophyllum 
staechadifolium. One larva pupated on April 5, with an adult 
eee on April 27. 

4TInsect Life, vol. 3, p. 461, 1890. 

5 Pter. of Amer. North of Mexico, p. 406, 1921 (orig. dese.). 

° Barnes and Lindsey, Pter. of Amer. North of Mexico, p. 397, 1921 (orig. dese.). 

*The writer is indebted to T. Bainbrigge Fletcher for determination of this species. 
The specimens are larger than San Diego examples, but agree in other details. 
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PLATE 6 

A. Mature larva of Oidaematophorus phoebus, 

enlarged approximately x 4. 

B. Pupa of Platyptilia albiciliata, enlarged x 5. 

C. Mature larva of Trichoptilus californicus, 

enlarged x 5. 

PLATYPTILIA ALBICILIATA Walsingham.* On April 17, 1938, 
several larvae of this species were collected along with larvae 
of Platyptiia acanthodactyla Huebner on the Seaside Painted 
Cup, Castilleia latifolia var. wighti growing near the ocean at 
Sharp Park, San Mateo County, California. 

Adult specimens here regarded as albiciliata are of a dull 
cinnamon-brown color with an indication of a dark spot before 
the cleft of the primaries. Scale tufts are lacking on the inner 
angle of the primaries distinguishing it from carolina Kearf., and 
the uncus is broadly spatulate as figured by Fernald.® As the 
host plant is reported as far north as Mendocino County and 
Walsingham’s types are from along the coast in Mendocino 
County, it seems highly probable that this is Walsingham’s 
species. Adults emerged during May and June. 

8 Walsingham, Pter. of Cal. and Ore., p. 17-18, 1880 (orig. dese.). 

° Fernald, Pter. of North Amer., p. 80, fig. 8, 1898. 
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Mature larva: Length 12 mm.; width at segment 6, 1.9 mm. 

Body tapered gradually posteriorly. Color, pale green. Head 
green with darker blotches; black at ocelli ring; mandibles 
darker. Cervical shield green, armed with long setae which pro- 
ject forwards over the head. Setae, white, simple, from conical, 

brown-ringed tubercles. Entire body clothed with white-tipped 
secondary setae which emerge from a dark base and are dilated 
apically; also set with dark spinules which show up only under 
magnification. Stigmata, brown-ringed. Legs concolorous with 
body. Pro-legs stalk-like. Crochets hook-like, 8-9, arranged in 
a uniordinal semi-circle. 

Pupa: Length 11 mm., greatest width at mesothorax 2 mm. 
Angulate. Color a dark reddish-brown. Mesothorax produced 
dorsally and posteriorly to a point from which project two ridges 
anteriorly and posteriorly extending as separate ridges to ab- 
dominal segment 3. Slightly narrowed at first abdominal seg- 
ment, then enlarged posteriorly. Wing cases show the presence 
of veins. The appendages are produced to the end of the fifth 
abdominal segment. Cremasteric end produced, furrowed medi- 
ally as seen from a dorsal view; divided into two areas of at- 
tachment each of which are set with numerous hooked setae. 

The pupa is naked, attached by the cremasteric end to the 
leaves or stems of the plant. When disturbed it makes a spas- 
modic movement bending at the fifth and sixth abdominal seg- 
ments, throwing the anterior part of the body backwards. It 
differs from the pupa of P. acanthodactyla Huebner in lacking 
the dorsal blade-like processes and in the dark reddish-brown 
color. 

TRICHOPTILUS CALIFORNICUS Walsingham.'°7! Larvae of 
this species were collected on /socoma veneta var, in the Panoche 
Hills region, Fresno County, California on April 9, 1938. On 
April 24, a larva was collected on Grindelia at Antioch, Contra 

Costa County, California which proved to be the same species. 

Mature larva: Length 7 mm. Color gray-green. Body ta- 
pered slightly anteriorly and posteriorly from the middle. Head 
black. Cervical shield, green, set with anteriorly projecting 
setae. Setae arising from well developed tubercles; one or two 
from a tubercle; setae are thickened and knobbed apically. In- 
tersegmental areas and ventral areas covered with small, black 
spinules. Occasional short, white, secondary setae are also found 
which are knobbed apically. Anal plate armed with long setae. 
True legs black; prolegs slender, stalk-like ; crochets 6-7 in num- 
ber, hooked and arranged in a uniordinal semi-circle, 

Pupa: Length 7 mm.; greatest width 1.8 mm. Color light 
green. Angulate and covered with long, whitish setae. A com- 

10 Walsingham, Pter. of Cal.-Ore., p. 60-62, 1880 (orig. dese.). 

uT. Bainbrigge Fletcher kindly confirmed my determination of this species. 
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caries 

pound setigerous tubercle bearing two setae are found on the ab- 
dominal segments, located sub-dorsally ; that of the third abdom- 
inal segment, with a black base. Small nodule-like projections 
are scattered over the surface. The large hairs of the abdomen 
are slightly swollen apically. Mesothorax produced upwardly. 
Prothorax produced forward on each side and with an outwardly 
projecting ridge at the base of the antennae. Eves and maxillae 
darker than the rest of the appendages. Wing cases hairy, with 
hairs lacking swollen tips. Appendages reach to end of sixth ab- 
dominal segment. Cremaster divided into two areas, one group 
of hairs terminally and another on the venter of segment 7. Ab- 
dominal segments 4, 5, 6 are movable, and 7-8 fused, 

On Jsocoma a larva pupated on April 22, with an adult 
emerging May 15. A larva from Grindelia pupated May 10 with 
the adult emerging May 23. 

A NEW PLUME MOTH FROM ARIZONA 

(LEPIDOPTERA—PTEROPHORIDAE) 

By W. Harry LANGE, JR. 

University of California 

Through the courtesy of Dr. John A. Comstock I have had 
the opportunity of studying a Platyptilia species which apparently 
can most conveniently be placed close to percnodactyla (Wal- 
singham) and carduidacyla (Riley), although in coloration it 
appears to be more like wilhamsi Grinnell. 

Platyptilia percnodactyla (Walsingham) was described in 
18801 from specimens collected in Shasta County, California. 
There has been some doubt as to its distinctness from P. cardui- 
dactyla (Riley), but a long series of carduidactyla reared from 
thistles by the author fails to show any reduction in the scale 
tuft of the third feather of the hind wings as found in percno- 
dactyla. Until the life history of percnodacyla is known it is 
perhaps better to retain both as distinct species. 

1 Pterophoridae of California and Oregon, p. 18, 1880. 
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The artichoke plume moth, Platyptilia cardwdactyla (Riley ) 
was described in 1869? from bull thistle, Cirsium lanceolatum. 
In California it is found on a great many Cirsium thistles and 
on the globe artichoke, Cynara scolymus. 

Platyptilia williamsu Grinnell was described in 1908* from 
specimens collected by F. X. Williams at Lake Merced, San 
Mateo County, California.. In California the larvae are general 
feeders on composite plants, and the author has taken it at the 
type locality feeding on Erigeron glaucus and Achillea mille- 
folium. 

It gives me a great deal of pleasure to dedicate this species 
to Dr. John A. Comstock who collected part of the type series, 
and who kindly allowed me to study this species in the Los An- 
geles Museum. 

PLATYPTILIA COMSTOCKI Lange, new species. 

Alar expanse 25 mm. Palpi slender, moderately long; length 
0.9 mm.; approximately 2 x width of eye; color warm brown 
with few whitish scales near base. Head concolorous with palpi, 
with lighter scales; frontal tuft produced bluntly to middle of 
third palpal segment; upcurved distally; two tufts of hair be- 
tween antennae, and a few long hairs above eye. Eyes reddish- 
brown. Antennae brown; basally with indication of dotting; 
underneath toward base with lighter scales. Thorax concolor- 
ous with head with scattered white scales; metathorax with light 
scales. Patagiae with intermixed light and dark scales. Ground 
color of forewings a dull reddish-brown with grayish cast; mi- 
croscopically composed of white, dark brown and yellowish scales. 
Forewings cleft 34 distance from base; termen of first lobe di- 
rected obliquely inwardly, of second lobe also oblique with con- 
tour slightly more curved. Basal half of wing uniform grayish- 
brown. A dark triangle preceding cleft, but set off from cleft 
by a yellowish-brown oblique area. Terminal area with an 
oblique yellowish-brown line crossing both lobes, although more 
indefinite in the second, Costal margin uniform brown except 
light area beyond triangle. Apex produced. Cilia of first lobe 
darker basally, apically white; grayish at anal angle; along cleft, 
white. Cilia of second lobe darker basally and grayish apically. 
Inner angle with two scale tufts; a more pronounced one just 
beyond % the distance from the base; a weak tuft this side of 
34 the distance from the base of wing; cilia grayish. Hindwings 

2=Mo. Rept. 1, p. 180, 1869. 

8’ Notes on the Pterophoridae or plume moths of Southern California with descriptions 
of new species. Can. Ent., vol. 40, p. 315, 1908. 
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dull brown. Cleft first from before center and again near the 
base, Lobes not much inflated, but slender, Third lobe with a 
weak scale tuft of equal scales at the center of the lobe. Cilia 
grayish, Abdomen uniformly brown except for a few white 
scales. (Removed from type to make genitalic mount.) Legs 
slender, brown, no outstanding aranikinnes. Tarsi of third nen 
of legs with segments 2-3 lighter in color. Tibia with two pairs 
of spurs; one approximately 14 the length of the tibia from 
the tarsus; one at the junction of the ae and tarsus; slender; 
inner spur longer. Male genitalia similar to pernodactyla and 
carduidactyla, Harpes slender; uncus beak-like; aedeagus well 
developed. Female genitalia not known, 

Type, male, collected by Dr. J. A. Comstock in the White 
Mountains, Arizona, May 26, 1934. 

Eight paratypes, several in poor condition, males, collected 
as follows: 

Two specimens, same locality, June 18, 1935, collected by 

Dir Comstock: 

One specimen, same local ity, and collector, June 30, 1935. 

Five specimens, collected at Turkey Creek Road, White 

Mountains, Arizona, by R. H. Andrews and Lloyd M. Martin, 

June 6.19370 

The type is apparently a newly emerged specimen, the para- 
types being somewhat rubbed and slightly lighter in color. 

The life history which is not known should throw more 
light upon the exact relationship of this species. 

Platyptilia comstocki is readily separated from percnodactyla 
by the brown coloration, and slender wings with oblique outer 
margin. Both cardwdactyla and williams have a triangular 
scale tuft on the third lobe of the hindwings, although more in- 
definite in the latter, which will separate these species. They 
also show differences in coloration and the shape of the fore- 
wings from comstocki. 

Type to be deposited in the collection of the Los Angeles 
Museum and paratypes in the author’s collection, San Francisco 
Academy of Sciences and the U. S. National Museum. 

28 



7 

PLATE 7 

1. Adult of Platyptilia williamsii Grinnell, enlarged x 2. 

2. Adult of Platyptilia carduidactyla (Riley), enlarged x 2. 
3. Adult of Platyptilia comstocki, new species (type male), enlarged x 2. 

4-7. Morphological features of Platyptilia comstocki: 

4. Venation of forewing. 6. Male genitalia. 
5. Labial palpus. 7. Aedeagus of male genitalia. 



A NEW CALIFORNIAN AGROTID* 

By J. McDuNNouGH 
Ottawa, Ont. 

Amongst some material sent for determination by Dr. J. 
Comstock of the Los Angeles Museum were six specimens of a 
Feltia species which appears to be new. In antennal structure 
it is allied to evanidalis Grt. but 1s much darker in color of pri- 
maries without the strong color contrasts between the s. t. and 
terminal areas found in this species, It can hardly be edentata 
Sm., described from Pullman, Washington, the only Feltia un- 

known to me, as Smith bases his name on the fact that veins 

3 and 4 do not form tooth-like projections into the terminal area, 
which they certainly do in the present species. | venture, there- 
fore, to describe it as follows: 

FELTIA CALIFORNIAE N. Sp. 

Male: Antennae practically bipectinate, the lamellae, espe- 
cially on inner side, being long and furnished apically with two 
tufts of bristles but without the single long bristle found in 
herilis and its allies; in this respect much as in evanidalis Grt. 
Vestiture of head, collar, and thorax deep purplish brown (at 

times considerable admixture of ruddy brown on the patagia) ; 
no definite black transverse line on collar. Primaries deep purple- 
brown, the subterminal space somewhat paler but not contrast- 
ingly pale as in evanidalis, Maculation of the usual type, costa 
entirely dark with slight pale streaks marking the inceptions of 
basal, t. a. and t. p. lines, Cubitus narrowly but distinctly white 
to below reniform. Orbicular narrowly U-shaped, outlined in 
pale ochreous, filled with purplish gray; reniform upright, slightly 
lunate, outlined in pale ochreous and filled with ruddy brown; 
the cell before, between, and beyond these spots, blackish; clavi- 

form large, black-filled, this color extending backward to base 

ef wing; above claviform and below vein 2 a narrow pale och- 
reous streak extends to t. p. line. Small dark arrow-marks define 
t. p. line on inner side. Subterminal space purple-gray, some- 
what paler (but not contrastingly so), than terminal area, this 
latter being blackish and crossed, nearly to outer margin, by rather 
indistinct, ‘tooth-like projections of veins 3 and 4. Fringes smoky 
with a pale line at base. Secondaries smoky, paling in basal half 
of wing (at times very considerably); discal spot large, dark, 
fringes pale. Ventrally smoky, secondaries with basal two-thirds 
whitish with prominent lunate discal mark. Expanse 36 mm. 

Holotype— g , Petaluma, California, October 7, 1936 (EF. C. 
Johnston) ; No. 4473 in the Canadian National Collection, Ottawa. 

Paratypes—5 g , same locality and collector, September 30, 
1934; September 1a 18: 1936; September 14, 1938. Two of these 
in the Canadian National Collection, one in the United States 

National Museum and two in the Los Angeles Museum, 

* Contribution from the Division of Entomology (Systematic Entomology), Depart- 
ment of Agriculture, Ottawa. 30 



NOTES ON THE LIFE HISTORIES OF TWO MOTHS 

FROM CALIFORNIA 

By Joun A. Comstock and CHarLes M. DAMMERS 

HOMONCOCNEMIS FORTIS PICINA GrRT, 

James Behrens, in Papilio, vol. 4, p. 21, 1884, gave a brief 
description of the larva of Homoncocnemis vorax (now consid- 

ered a synonym of fortis) in which he stated that the larva was 
“chocolate color, emaciated, thin—’’ and that it bored into the 

soil and probably continued feeding underground. He men- 
tioned the caterpillars traveling in an immense swarm as an 
“army.” 

This does not agree in any particular with our notes on two 
larvae, taken in their last instar, feeding on Penstemon antirr- 

hinoides Benth, which produced examples of the variety picina. 

One of these larvae was collected in the Gavilan Hills near 

Riverside in March of 1931, the other was found at Riverside 
in the same month of 1936. 

The mature larva may briefly be described as follows: 

Length, fully extended, 29 mm. 

Body cylindrical, stout ; skin texture smooth. Color of body, 
bright apple green. There is a narrow longitudinal mid-dorsal 
stripe that is slightly darker than the ground color. A promi- 
nent longitudinal white band occurs sub-stigmatally. The seg- 
mental joints show a tinge of yellow. The eleventh segment bears 
a well defined dorsal hump. That portion of the body above the 
white line shows a number of fine longitudinal broken, some- 
what wavy white stripes. 

Abdomen, bright apple green. Legs, pale green, with flesh 
colored joints. Prolegs, pale green, with flesh colored claspers. 

Head, pale olive-green, blotched with brown, and with an 
indistinct white bar ‘crossing each cheek. Ocelli, black. The head 
is sparingly covered with short white hairs. 

Each typical segment of the body bears twelve setae, exclu- 
sive of those on'the legs and prolegs. The setae are black, and 
each one arises from a small white papillus. 
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PLATE 8 

Mature larva of Homoncocnemis fortis picina. 

A. Typical segment showing arrangement of setae. 

B. Lateral view of larva enlarged approximately x 2. 

Reproduced from painting by Comm. C. M. Dammers 

The mature larva is illustrated on Plate 8. 

Pupation of our two examples took place under the soil in 
late March. No notes were made of the pupa. The Los An- 
geles Museum collection contains examples collected in January, 
May, July, August and October, which would indicate a con- 
tinuous breeding season in Southern ‘California. 

One example was reared by Mr. W. Harry Lange at Por- 
terville, California, on “orange foliage.” 

PERIZOMA CUSTODIATA form’POLYGRAMMATA Hlst, 

Our description is drawn from three examples of the larva 
as follows: one collected at Riverside, California, on Atriplex 
canescens James; one from Del Mar,’San Diego County, Cali- 
fornia on Atriplex semibaccata R. Br.; one from Rosemond, Mo- 
jave Desert, on Grayia spinosa (Hook) Mog. 

Mature larva: Length, extended, 25 mm. 

Cylindrical, the segments of about equal width except for 
the tapering three caudal; of the characteristic geometrid type, 
with a single pair of prolegs and anal prolegs. 

Body, 'pale blue-green, with numerous faint white parallel 
longitudinal lines. The infrastigmatal fold (overlap) is edged 
with white and is not markedly protruded. Spiracles, yellow. 
Segmental joints, yellow. 

Abdomen concolorous with body. Legs, blue-green with 
brown tips. Prolegs, blue-green, with light brown claspers. 
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A few colorless setae occur on the head and caudal seg- 
ments. 

Head, pale blue-gray, thickly studded with small brown spots. 
A few spots of similar character’also occur on the first segment. 

The mature larva is illustrated on Plate 9, fig. A. 

Pupation took place on the floor of the breeding cage in a 
light silken cocoon. Emergence occurred only a few days there- 
after. 

Pupa: Length, 10 mm. 

Body, olive-brown, Wing cases, thorax and head, trans- 
lucent ‘green, the venules on the wings being lightly striped with 
brown. 

The pupa is pictured on Plate 9, fig. B. 

Our examples of the larvae were collected in the months of 
March and May, but imagos in the Los Angeles Museum col- 
lection record captures in every month of the year except De- 
cember. The species is probably a continuous breeder, and may 
have a rather wide variety of foodplants in the southwestern 
states. 

PLATE 9 

Mature larva and pupa of Perizoma custodiata 

form polygrammata. 

A. Larva, lateral view, enlarged approximately x 2. 

B. Pupa, lateral view, enlarged approximately x 2. 

Reproduced from painting by Charles M. Dammers 
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STUDIES IN PACIFIC COAST LEPIDOPTERA 

By Joun A. Comstock 

CALLOPISTRIA FLORIDENSIS GN, 

This species was first described inn 1852' by Guénée who 
placed it in the genus Eriopus. Walker, in 1857? referred it to 
Callopistria. Butler in 1891° recorded it for San Domingo, men- 
tioning the type in the British Museum. A brief note in the Year 
Book of the Department of Agriculture for 1908+ recorded the 
foodplant as ferns, Davis in 1909° reported it as being destruc- 
tive to ferns in greenhouses in Illinois and the District of Co- 
lumbia, and mentioned the use of pyrethrum sprays as a method 
of control. His subsequent report in 1912° gave the first illus- 
trations of larva and pupa, and recorded the life history. 

Chittenden’s Bulletin’ amplified 
the work of Davis, recorded the 

range through the West Indies and 
from Mexico to Brazil, illustrated 
the larva, and made note of para- 
sites. Headlee* referred to it in the 
State Report of New Jersey, and 
Weiss supplemented this in the 
Canadian Entomologist for 1915° 
and in the Entomological News'® 
of the same year. Several addi- 
tional notes occurred in the litera- 
ture prior to 1917 as our biblio- 
graphic references will indicate. 

Hewitt added a record of oc- 
currence in Canada in 1917.% In 
the same year Gibson'® added sev- 
eral useful items to our knowledge 
Of the species. Felt; sme Olez 
placed New York in the list of 
states in which the moth had been 
found infesting ferns in green- 
houses. From 1919 to 1936 several 

tee ae 
eg as 
eee 

ge i items appeared in various journals, 
# e as recorded in our footnotes. 

Pe 3 In the summer of 1937 an in- 
Seas a -  festation in the greenhouses of the 

PLATE 10 Superior Nursery Company of Los 
Larva of Callopistria Angeles was brought to our atten- 
floridensis, dark form, : j ion TV were secured and 
final instar, enlarged. Hone Larvae 

reared to maturity on Boston Fern, 
and we were able to obtain photographs of both larvae and pupae, 
which are shown in the accompanying plates. 

The proprietor of this nursery deserves credit for promptly 
reporting the occurrence to the Horticultural Commissioner, and 
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PLATE 11 

Pupa of Callopistria floridensis, showing 

three aspects, enlarged. 

instituting vigorous measures of control. The use of a 2% 
Rhotonon solution, one ounce to four gallons of water, together 

with the use of light traps, for a period of several months, re- 
sulted in complete eradication. Pyrethrum sprays were tried 
in one greenhouse, but were shortly discontinued on account of 
the unsaleable condition of the plants after application. The 
methods used were apparently successful as there were no evi- 
dences of infestation in 1938 or 1939. 

With this record, California can now be added to the grow- 
ing list of states (which includes Illinois, District of Columbia, 
Georgia, Ohio, New York, Indiana, New Jersey and certain prov- 
inces in Canada) in which outbreaks have occurred. 

This is of more than ordinary significance in view of the 
fact that ferneries are established in large numbers out-of-doors 
in this state, and a general infestation in this climate might lead 
to serious results. 
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COMMENTS OF A FIELD WORKER ON THE NEW 

RACE EUPHYDRYAS CHALCEDONA KLOTSI 

—DOS P. (Lepid.—Rhopalocera) 

By W.N. Burpick 

An inspection of the original description of this race in the 
Can, Ent., October, 1938, seems to demand some correction and 
further comment, It is unfortunate that Mr. Dos Passos while 
having in mind that Gunder’s deductions were frequently er- 
roneous, should have accepted without apparent reserve or fur- 
ther investigation Gunder’s mistaken classification of Euphydryas 
hermosa Wet., which he places in the anicia group. It is some- 
what consoling that there does exist enough merit in the sep- 
aration of klots: aside from the rather uncertain procedure of 
distinguishing races of Euphydryas through the dissection of the 
genitalia. Evidently with the purpose of adding strength to the 
new description, Mr. Dos Passos has only weakened it by this 
method as a perusal of the following will demonstrate. Possibly 
the theory of identification by means of the dissection of the gen- 
italia may support such contentions to a reasonable degree when 
it is confined to some groups of Rhopalocera but on the other 
hand these studies when applied to the genera of Argynnis, 
Euphydryas and in fact most of the Nymphalidae seem to offer 
little more than a maze of contradiction. The case at hand is 
perhaps as good an illustration of this fact as any of the other 
errors. Gunder’s classification placing hermosa in the anicia di- 
vision along with quite a number of other similar mistakes, was 
arrived at through the dissection method. More recent research 
in the species of chalcedona has proven the fallacy of many of 
Gunder’s like determinations. 

The writer has been fortunate enough to collect many speci- 
mens and to make actual field observations of both Euphydryas 
chalcedona klotsi and Euphydryas chalcedona hermosa in vari- 
ous localities in Arizona. These insects are found in overlap- 
ping territory. Although both are members of the chalcedona 
division, a definite separation can be made in certain localities and 

the writer therefore supports the conclusion of Mr. Dos Passos 
that a separation is justified. It might be interesting to the author 
of klotsi as well as to other students of diurnal Lepidoptera to 
here state some of the facts concerning the distribution of klotsi 
and its near relative hermosa. A fact known to the writer but 
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not a matter of common knowledge gives additional strength 
to the standing of klotsi. The fact is that some forty-five miles 
in a straight line south by southeast of Roosevelt Lake, given by 
the author as the type-locality of klotsi, a splendid colony of 
that insect exists, members of which show an even greater and 
more constant divergence from hermosa than do topotypes from 
Roosevelt Lake and the Superstition Mountains. This colony 
serves to emphasize the claim for distinction made by Mr, Dos 
Passos. This fine colony is located on the south slope of Pinal 
Pass south of Globe, Arizona. 

Apparently the Pinal Pass area represents just about the 
southern terminus of k/otsi, as a careful inspection of territory 

to the south of it shows no trace of a similar insect although 
hermosa is found rather sparingly in the Santa Catalina Range 
much to the south, where it seems to be without intergrades 
with klotsi. From Pinal Pass north, however, a situation is found 

that gives us much light on the relationship of klotsi and her- 
mosa, It is observed in traveling north that klotsi more and 
more resembles hermosa in successive stages. For instance at 
Roosevelt Lake and in the Superstition Mountains a number of 
individuals that cannot be separated from hermosa are found, 
in this type-locality of k/otsi. These are flying with klotsi as are 
a good number of intergrades between hermosa and klotsi, Con- 
tinuing north the specimens similar to klotst become more and 
more infrequent until only an occasional one is observed in Oak 
Creek Canyon 1n Coconino County. Here the great majority have 
swung widely to hermosa. This area is in fact the metropolis 
of hermosa and it is unfortunate that Wright did not record it 
as the type-locality in lieu of the vague and unsatisfactory type- 
locality “Southern Arizona,” where it is uncommon, 

Hermosa bears no resemblance to any member of the anicia 
group. Klotsi and hermosa are identical in size, wing shape, 
habits and food plant and every characteristic is typical of chal- 
cedona and foreign to any race of anicia. 

Recently some very interesting breeding experiments have 
been made in mating and producing offspring from various di- 
vergent races of chalcedona, thereby definitely placing under 
the species of chalcedona a number of races heretofore regarded 
as uncertain. One of these desert colonies too close to /iermosa 
to separate it consistently was involved and proved to be chal- 
cedona by the most positive of all proofs, that of breeding. This 
leaves no doubt of the fact that hermosa is a chalcedona even 
if all other evidence is disregarded. 

It is regrettable that the author of klotsi should have been 
so unacquainted with these very important facts at the time 
klotsi was described and to so have accepted Gunder’s 
Even this, however, has certain advantages as it impre: 

error. 

SSESenclS 
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with the mistake of separating at least members of the Euphy- 
dryas group by means of dissection. There occur constantly 
individuals in chalcedona whose genitalia resemble anicia or 
editha. The angle of vision is a large factor in the appearance 
of such parts after dissection. Due to this, mistakes are multi- 
plied.. It does not seem that Mr. Dos Passos should have to 
resort to such an uncertain method to establish the race klotsi 
and to separate it from hermosa. Alone the fact that at Pinal 
Pass an almost purely typical colony of klots: exists justifies 
the separation and the writer finds it most agreeable to support 
the author with these evidently unknown circumstances, 

Any colony of lepidoptera having recognizable and distinctly 
variant markings from its closest resembling and described rela- 
tive and where the large majority comprising such a colony are 
constantly typical, needs no other symbol to survive synonomy, 
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THE FAUNA AND FLORA OF THE EL SEGUNDO 

SAND DUNES 

PeblOmie FACTORS AFFECTING PLANT GROWTH, 

REPRODUCTION AND SUCCESSION 

ON THE SAND: DUNES 

By W. Dwicut Pierce, PxH.D. 

In the series of papers which will continue to appear on 
the fauna and flora of the sand dunes we hope to bring out 
many of the biotic relationships which exist between the plant 
and the animal life on the dunes. We aim to show the intri- 
cate interrelationships of life and how every phase of growth, 
reproduction and succession of forms (plant and animal) is de- 
pendent upon a multitude of factors. Checks and balances to 
the nth degree are at work here as elsewhere, but are a little 

easier to study in this region because of the relative scarcity of 
life. At a later time we shall discuss parasitism and its intrica- 
cies as manifested in this region, but in this paper we may sum- 
marize the general nature of the checks and balances control- 
ling the plant world of the dunes. This preliminary paper will 
be followed by detailed reports on the biotics of each species of 
plant in the area. 

Biotic Factors AFFECTING Soir Fertinity. Although up 
to this time no earthworms have been found, there are num- 
erous other soil burrowers at work on meadow and dune, which 

accomplish a great deal of soil mixing—for we have numerous 
burrowing mammals and reptiles, and burrowing owls, all to 
be reported on later; burrowing roaches (Arenivaga), termites 
(Hesperotermes), several species of tenebrionids, at least five 
or six species of Scarabaeids, cutworms, ant lions, which bur- 
row great distances under the surface, and millipedes. 

The large number of mammals and birds on the dunes as- 
sures a considerable quantity of rich droppings of fertilizer 
value scattered over the soil. 

The disintegration of plant materials to furnish new plant 
food goes on at a very rapid pace. Almost every plant in the 
dunes can be shown to have stem borers—Lepidoptera, bupres- 
tids, cerambycids, mordellids or weevils. One of the most strik- 

ing of these is the barine weevil which completely riddles the 
stems of Oenothera cheiranthefolia from tiny stems far down 
into the roots, and leaves nothing but dust. Anobiid larvae have 
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been found pulverizing the interior of stems of Corethrogyne 
filaginifolia, Lupinus chamissonis, Cirsium californicum, and 
other plants. Scolytid beetles do the same for the stems of 
Rhus integrifoha, Lupinus chamissons, Lotus scoparius and 
Encelia californica, 

But following the work of these stem borers, and often at- 
tacking healthy roots and stems, the final disintegrators are the 
termites, Hesperotermes, which have been taken to date in the 

roots and stems of Raphanus sativus, Rhus integrifolia, Fran- 
seria bipinnatifida, Oenothera cheiranthefolia, Erysimum as- 
perum, Enceha californica, grasses, etc. 

While all of these factors are enriching the soil, there are 
even tinier organisms at work, the nodule bacteria, drawing nit- 

rogen from air and soil; and these have been found on five 
species of Lupinus, three species of Lotus, one species of Astra- 
galus, and one Medicago. Very likely there are other soil 
bacteria breaking down the iron particles, so numerous in the 
dune sand; and making other materials available. 

Brotic Factors AFFECTING GrowTH. From the moment that 
the seeds sprout, the biotic factors begin their work on the 
plant. On the tiniest seedlings of the lupines can be found the 
bacterial nodules contributing soluble nitrogens to aid the 
growth of the plant. But even these nodules are the special food 
of weevil larvae. No sooner has the seedling broken the soil 
than the Tetranychid mites, or red spiders, and the thrips begin 
their corroding work sapping the strength of the tiny plants. For 
this reason multitudes of seedlings die before they are two 
inches high, 

As our series progresses we will show that almost every plant 
on the dunes has insects which feed on the leaves, and bore in 
the stems, and juice suckers which sap the plant’s life blood. 
These juice suckers include thrips, aphids, mites, scales, psyllids, 
white flies, and leaf hoppers. 

Leaf miners have been found on Rhus integrifolia, Abronia 
umbellata, Convolvulus soldanella, Encelia californica and Cir- 
sium californicum, 

Gall makers causing distortion of leaf or stem occur on 
Lupinus, Franseria, Croton, Encehha, Ericameria. 

Skeletonized leaves have been found on Gnaphalium decur- 
rens, G. microcephalum and Eremocarpus setigerus. 

Fungous diseases also check the growth of the plants. A 
smut occurs on Bermuda grass, Cynodon dactylon, killing large 
patches. Toward fall the leaves of Cucurbita foetidissima are 
covered with leaf spots in the spread of which undoubtedly Dia- 
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brotica soror must have a role. Lupinus bicolor microphyllus is 
badly affected by a fungous disease that kills the plants in large 
areas of the meadow, in the dissemination of which it is very 
likely that thrips and red spider are deeply involved, as many 
seedlings are killed by these enemies. 

Brotrc Factors AFFECTING REPRopucTION. Without the aid 
of fertilizing insects many of the dune plants would be unable 
to reproduce. Occupying this role we shall show a good list 
of wild bee pollenizers, as well as the honey bee. Many of the 
smaller flowers are undoubtedly pollenized by flower beetles, of 
which several species of Melanophthalmus are very numerous. 
The flowers of Galium angustifolium appear to be mite pollen- 
ated. Thrips have been found in almost every flower in the dune 
area, and can actively carry the pollen. 

On the other hand the thrips and flower bettles are pollen 
feeders and their role as carriers is accidental. 

But reproduction is very visibly affected and materially re- 
duced by the seed insects. Seed eating ants carry away the seed 
of Eriogonum gracile and then pile the husks neatly around the 
entrances to their nests in pretty red circles. The hard, spiny 
seed of Franseria bipinnatifida, the seed of Ericameria ericoides, 
Chrysopsis villosa, Corethrogyne filaginifolia, Cirsium californi- 
cum, Senecio douglasu, Lupinus chamissonis, Cuscuta californica, 
Datura meteloides and Orthocarpus purpurascens are already 
known to be destroyed by fly, weevil and moth larvae. Add to 
these the active bird and rodent seed feeders and we see that 
there are numerous biotic factors affecting reproduction of the 
dune plants. 

Biotic Factors AFFECTING PLANT Succession. The disin- 
tegration of pioneer plants by insects, millipedes, centipedes, 
snails, and mites forms plant food for the next series of plants. 

The bacterial action at the roots of the eleven species of 
legumes builds up soil nitrogen for the following series. 

Wind, gravity and the soil burrowing life distribute these 
food materials, more or less concentrating them in the ripples, 
depressions, ravines and bowls, and here we see forming the 
various stages of stabilization of flora, 

Unlimited multiplication of the plant destroyers would com- 
pletely eliminate the affected plants. This undoubtedly happens 
to some less hardy adventurers which reach the dunes to be 
recorded one year and not seen again, but the majority survive 
because of the great number of checks on unlimited reproduc- 
tion of the destroyers. For here on the dunes are many preda- 
tory spiders, mites, scorpions, centipedes, insects, lizards, snakes, 
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rodents and birds preying on the plant feeding insects. In ad- 
dition to these are many species of true parasites attacking most 
of the major pests. In this respect the predators are not im- 
mune to parasitism, for we have already reported two species 
of enemies of the eggs of the black widow spider. There is a 
tremendous warfare among the mites, for we have the plant 

destroying Tetranychidae, the insect destroying Pediculoididae, 
the mite destroying Erythraeidae and the predaceous Trombidii- 
dae. These are probably in numbers the dominant population 
on the dunes, and yet their size is so minute that only the acute 
observer will find them. 

Thus the plant feeders are checked before they have com- 
pletely destroyed their hosts. The predators and parasites are 
themselves checked before they have exterminated their prey. 

It should be apparent then that normal plant succession is 
not inherent to the plants or the soil, but is due absolutely to 
the balance held by the checks on reproduction of the pests 
which would otherwise destroy the plants. 

One item in the plant succession and plant population which 
should not be overlooked is the biotic influence of the individual 
plants of a species upon each other. Certain species of plants 
are able to disseminate a huge number of seed and the soil in 
the spring is literally crowded to capacity by seedlings. The lim- 
ited amount of space precludes the possibility of more than a 
very small percentage growing to full stature; but the limited 
soil nutriment limits the population still more. 

Assisting the plant world in solving this over-population 
problem we find the first major factors are the mites, thrips 
and fungi which kill multitudes of seedlings. 

This paper is merely to serve as an introduction to the 
series that shall follow in which quite a number of collaborators 
will present the evidences illustrating the various points covered 
in this outline, and bringing out even more interesting rela- 
tionships. 

The time has come in biology when the only adequate method 
of study of a fauna or flora is the group method in which 
mutual codperation between representatives of the animal, plant, 
soil and meteorological sciences makes it possible to get down 
to fundamental interrelationships. 

No entomologist can adequately study his insects without 
knowledge of their plant hosts. 

No botanist can adequately study his plants without knowl- 
edge of their method of fertilization, their maladies, and the 
carriers of these, their deformities caused by insects, and also 

the soil conditions under which his plants grow. 
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CAVE DODDER AND: ITS INSEGLS 

By W. Dwicut Pierce, PH.D. 

To those who are familiar with the leafless yellow or orange 
tendrils of dodder which entwine and strangle vegetation, no 
plant would seem less likely to have insect enemies than it, 

In fact there is very little in the literature on insects af- 
fecting this interesting genus of plants. 

We are able to report at this time on a number of insects 
taken in flowers, or bred from the flowers of Cuscuta californica 
on the El Segundo, California, sand dunes. The material was 
all collected on different occasions by the writer, Mrs. Dorothy 
Pool and Mrs. Pierce in 1938. 

Up to date all of the insects taken were in the flowers, and 
we found several species breeding in these interesting little flower 
clusters. Working among the flowers in a flower head one fre- 
quently encounters little caterpillars, the adult of which is 
described as a new species and genus by August Busck in a suc- 
ceeding paper. 

These larvae and the weevils discussed in this paper have 
a very decided part in checking the reproductive activity of this 
parasite, as they are seed destroyers. 

Among the insects collected in the dodder flowers were four 
specimens of Scymnus marginicolis Mann, probably to prey on 
aphids and thrips, which so far have been very sparingly found. 

Eight specimens were taken of a new species of Myceto- 
phagidae, Berginus californicus, one of them being found inside 
of a cell in a dodder flower, possibly as a scavenger. 

The other species taken on the dodder are probably not 
characteristic of it and will be discussed more appropriately 1 
connection with other host plants. These include a species of 
Tanaops, one or two species of Melanophthalmus, a Tricho- 
chrous, and a tiny bruchus, probably all here as flower visitors, 

and pollen feeders. 

Quite in accord with the minute nature of the flowers, and 
the hair-like tendrils, not an insect has been taken which meas- 
ures over two millimeters in length. These tiny insects offer con- 
siderable difficulty in identification, 
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Up to the present writing no gall makers attacking the ten- 
drils have been taken, although such injuries have been noted 
by the writer in Southern California. 

Tue DoppER WEEVILS OF THE SMICRONYCHINI 

Dietz, 1894, revised the genera making a primary separa- 
tion on the basis of the relative contiguity of the eyes beneath, 
which would appear to be a very valid basis, necessitating how- 
ever either careful spreading or dissection of one specimen of 
each species. It would seem that those species in which the eyes 
are contiguous must be more closely related to each other than 
to species in which the eyes are separated, Champion in 1902 
discarded the separation of the eyes as a generic character but 
did not give his reasons. 

In view of the fact that only a relatively few of the world 
species have been studied in this respect, we may follow Cham- 
pion in holding them in Smicronyx and reduce Synertha to a 
subgenus in which the eyes of one or both sexes are contiguous 
beneath. This means that the entire genus must be restudied in 
regard to this character. The genus Pachyphanes is also reduced 
by Champion, but might conveniently be saved as a subgenus. 
The genera Desmoris and Promecotarsus appear to be suffi- 
ciently distinct to hold. This reinterpretation of generic limits 
requires a new key. 

Key To GENERA OF SMICRONYCHINI 

1. Fourth tarsal joint shorter than the three preceding 
(Ombls tCOmbine dl seen eee ee a eee 2 

Fourth tarsal joint about as long as the three preceding 
joints; form subcylindrical; eyes widely separated; 
claws connate at base only __......._. Promecotarsus Casey 

No All tibiae unguiculate—Smuicronyx Schonherr —_.....-- 6) 

Posterior tibiae mucronate; antennal club small, ovoidal; 
eyes more widely separated =.= ss Desmoris eConte 

3. Subgenera of Smicronyx: 
Eyes not contiguous beneath in either Sex. = + 

Eyes ‘contiguous beneath in at least-one sex 2 ee 
SIENA pe estes ase Ss IE FN Ie EID AS eS sg. Synertha Dietz 

4. Antennal club large, elongate, usually distinct from the 
PUTA C Letpes neers OS ae rs ee See ES sg. Pachyphanes Dietz 

Antennal club small, ovoidal, often subcontinuous with 

the funicle; eyes narrowly separated beneath _.............. 5 
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5. Tarsal claws very small, generally stout, usually not di- 
vetcent- connave atleast to middle su) 

sg. Smicronyx Schonherr 

Tarsal claws moderate; generally slender and evidently 
not strongly divergent, connate in their basal third 
omlyeinanely to, middle i. sg. Pseudromicronyx Dietz 

In this tribe several species are recorded from dodder, 
Cuscuta spp. 

In Europe Smicronyx jungermanniae Reich forms long 
spherical or spindle-shaped galls in the stems of Cuscuta euro- 
paea L. The larvae pupate in the ground. 

In Cuba Smicronyx albosignatus forms galls in the stems 
of Cuscuta., 

Smicronyx tychoides LeConte was recorded by the writer in 
1907, as forming odd-shaped galls in the stems of Cuscuta ar- 
wensis, at Victoria, Texas, collected July 1, 1906. The larvae 
pupate in the ground. On reexamination of specimens of this 
series the Texas specimens at least must be transferred to 
Synertha. 

Weiss and West in 1921 recorded Smicronyx sculpticollis 
Casey as forming galls on Cuscuta cephalanthi in New Jersey. 
The larvae pupate in the galls. Zabriskie bred from Cuscata 
gronovu weevils probably of this species, according to Weiss 
and West. On examination of a @ from Stirling, New Jersey, 
and a g from Washington, D. C., it appears that this species 
also must be transferred to Synertha. 

Pachyphanes amoenus Say has been taken on dodder in the 
East. 

On the El Segundo sand dunes we found a species, Sm. 
(Syn.) cuscutiflorae which breeds in the ovaries of the flowers 
and pupates in situ. In coloration it resembles Sm. (Syn.) 
tychoides and Sm. (Syn.) sculpticollis in having the red vittae 
on the elytra, but is separated by the following key. 

Two other species were also bred from the flowers, which 
we assign to the subgenus Pachyphanes. 

KEY TO THE SPECIES OF SUBGENUS SYNERTHA 

In Slytra with broad reddish stripes atisides 222.07 2. 2 
iiytramwalnout reddish: Stripes! ee i 6 

ee Siyirarnully, one-halt wider than: thorax! i. 0892.2. 3 
lvorastwo-ttths wider than-thorax ee + 

45 



6. 

Prothorax with indications of a smooth, raised, median 

line; dorsum sparsely clothed with coarse, decum- 
bent, white, piliform scales. Length 1.75-2.0 mm. 
WiGxi Copia ase e S. (Syn.) tenuisquamis Champion 

Prothorax with no indication of smooth, raised, median 

line; body densely clothed throughout with broad 
oval scales and linear scale-like setae; beak sparsely 
scaly; second funicular joint not or hardly longer 
than third; prothorax distinctly constricted at apex; 
elytral striae distinct, not concealed by scales. Tarsi 
with fourth joint scarcely projecting the length of 
the preceding joint; claws connate two-thirds of 
their length. Length 1.67-2.4 mm. So, California 
iad albty, of Bees Bip ees Sl SYN: )  Cuseutilonaeeims i: 

Scaly vestiture not uniformly dense above, condensed in 
spots or transverse fasciae or lines; beak strongly 
Curved Bos sneered 5 

Fourth tarsal joint projecting the length of the third; 
beak strongly curved near the base; prothorax not 
strongly convex, nearly straight on the sides behind 
the middle. Second funicular joint nearly as long 
as the next two. Length 2.5 mm. Kansas, Texas -.. 
nate eerroe 8 Od Mion Pa Gs UE S. (Syn.) tychoides LeConte 

Fourth tarsal joint projecting less than the length of 
the third; prothorax not strongly convex, sides 
rounded. Second funicular joint much shorter than 
the next two. Length 2.1-2.25 mm. Virginia, Indi- 
Ana eA eKals ae tae ee S. (Syn.) sculpticollis Casey 

Prothorax not wider than long == ==) = eee 7 

Rrothorax wider than lone 2. = 11 

Setae of elytral interstices procumbent, scarcely vis- 
bles ee Ase eh Se ee So ee 8 

Setae of elytral interstices conspicuous, decumbent, 
curled os ey 10 

Tarsi slender, fourth joint projecting much more than 
the length of the preceding joint; claws connate at 
the baseconly 25) ee 3) 

Tarsi stout, fourth joint scarcely projecting the length 
of the preceding joint; claws connate two-thirds of 
their length. Beak densely scaly; second funicular 
joint a little longer than third; prothorax not evi- 
dently constricted at apex; elytral striae fine, con- 
cealed! by scales® ength 2-75. mui, Arizona sees 
Pee ase ee eee Peers eee S. (S.) horn Dietz 



9. Scales of upper surface very large, broadly oval, Length 
D> Pema Cali bOriian AtizOna 2s ee 

ee eis No i i ee oe REN S. (S.) imbricatus Casey 

Scales of upper surface smaller and narrower, elongate 
Ova eelvencthip e477 mm. Arizona se ee 
assoc cca lg re a S. CS.) silaceus Casey 

10. Vestiture of grayish, oval scales. Length 2.5-2.8 mm. 
Wiese GOje eo ee rea: S. (S.) thoracatus Champion 

Vestiture of brownish, oval, imbricate scales, with a few 
white ones intermixed. Length 1.9 mm. Mexico _. 
aden tldl sae eae ea ae eo S. (S.) tenwirostris Champion 

11. Elytra about one-fourth wider at base than thorax; setae 
suberect, conspicuous. Length 2.0 mm, Arizona 

PaweNmechy es! 0 Moye oe eS 3 ... S. (S.) wickham Dietz 

Elvyimarvabout one-half wider than thorax.) 2. 12 

12. Elytral interstitial setae coarse. Length 3.0 mm. Mexico 
epee id a SUN = 9.) CS.) tectus. Champion 

Elviraleinterstitial setae fine, inconspicuous... 22. 3 

13. Elytral vestiture white with a few brownish scales. 
Length 2.0 mm. Mexico _.. S. (S.) loricatus Champion 

Elytral vestiture tessellate white and brown, denser and 
scales not so coarse but more intricate. Length 2.0 
mm Guatemala: S. (S.) cataphractus Champion 

KEY TO THE WEEVILS OF THE AMOENUS GROUP OF THE SUBGENUS 

PACHYPHANES, GENUS SMICRONYX 

1. Prothorax not wider than long; claws connate at most 
one-half their length; first and second joints of fun- 
icle long and slender; club large, strongly elongate; 
tarsieslender rst joie elomedtey 222s eZ 

Prothorax slightly wider than long; claws connate be- , 

WONG Rave saaiCGl Gl Kees each Mem mre Sok ye alc ya ey Raat em Me eer A 3 

2. Fifth interspace densely scaly ; third tarsal joint less than 
twice as wide as the preceding. Length 3.25-4 mm. ; 
Mexasmliliimors: Missouri = 2. S. (P.) lineolatus Casey 

A broad, irregular stripe of pale scales extending from 
humerus to the suture behind the middle: third tar- 
sal joint nearly twice as wide as the second. Length 
DoJ Sas} saghaalg es leo eases es BASALT S - Steeles aN alh gee 
ds ee ER S. (P.) triangularis (Dietz) n. comb. 
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3. First and second funicular joints elongate, not slender; 
tarsi stouter, first joint not elongate; elytra tesselate _.. 4 

First funicular joint elongate, second and third subequal ; 
vestiture very sparse. Length 1.5-1.8 mm.; Southern 
Calitonnias es a es» S. (P.) elsegundimis n. sp. 

4. Club not strongly elongate, ovoid elliptic; first joint of 
funicle fully one-half longer than the second, the 
latter less than one-half longer than the third; pro- 
sternum distinctly channelled. Length 2.25-2.75 mm. ; 
Dist. Columbia, Pennsylvania, L. Superior, Dakota 
se MI SAMs a pe rasa eecay CU ites Reena near S. (P.) amoenus Say. 

Club elongate, longer than the third to seventh inclusive ; 
first joint of funicle about equal to the next three 
joints together; second longer than third; proster- 
num feebly transversely impressed. Length 1.5-2.0 
Minar. SO, California) ves ei sess S. (P.) celaenus n. sp. 

Key To THE DoppDER WEEVILS OF THE DUNES 

1. Eyes united beneath the head; prothorax canaliculate ; 
westiture dense over entire body) =) amen 
I WISE ee OGL AS cee Ce Sm. (Synertha) cuscutiflorae 

Eyes separated beneath the head ; prothorax flat or lightly 
transversely sulcate ; vestiture irregularly placed _...___. 2 

iS Interstitial setae elongate scales; broad oval scales in 
patches on elytra, on pleurae and venter of thorax 
eR OE ee ee ing Si. (25). COI NUS 

Interstitial setae very fine hairs; oval scales on third 
and humeral interspaces at base, and on pleurae; 
VeStture Of Venter sparse =o.) 4: Sm. (P.) elsegundinis 

SMICRONYX (SYNERTHA) CUSCUTIFLORAE N. Sp. 

Holotype ¢, allotype g and paratype series of 22 9 9 
12 g g from Cuscuta californica, taken at El Segundo, Cali- 
fornia on the sand dunes; first taken May 18, 1938 and subse- 

quently on June 15 and June 19, 1938, and February 25, 1939, 
by the author, Mrs. Dorothy Pool and Mrs. Clara Pierce, and 
bred from the flowers July 18-21, 1938. 

A minute weevil ranging from 1.67 to 2.4 mm. in length; 
black with dark reddish stripe on the middle of each elytron, 
and clad with large oval to elongate, iridescent scales, differing 
in size and shape on different parts of the body. In many respects 
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this species resembles Smicronyx (Syn.) sculpticollis Casey of 
the Eastern States. 

Female: 1.67 to 2.9 mm. The female differs from the male 
by the more slender beak with the antennae attached about op- 
posite the middle of the lower edge of the beak. When not 
abraided the vestiture is dense over the entire body and append- 
ages, except the apical half of the beak. The pattern is mot- 
tled with white and dark scales. The dorsum of the thorax is 
covered with dark oval scales interspersed with slightly lighter, 
elongate scales; there are four flecks of white scales, two on 

the collar, and two opposite the widest portion of prothorax; 
the scales of the lateral margin form a lighter line especially 
at the posterior angles; in some specimens there are a few white 
scales on the median line in front of the scutellum. The elytral 
pattern is distinctive; the scales form a short white line at the 
base of the third intervals; several indistinctly delineated bands 
of white scales cross the elytra, one at the middle, two in front 

of this, and two behind it (the last apical). The scales over the 

red stripes on the elytra appear pinkish, and those over the 
black portions darker; the curved decumbent setae in single 
rows on the elytral intervals are very inconspicuous. The scales 
of the underside are evenly and closely placed over the entire 
surface, 

The general body color is black, with a reddish band at base 
of elytra, and a stripe on the middle of each elytron, a reddish 
tinge to the venter and to the legs and antennae. The beak is 
moderately slender, more strongly curved dorsally than ventrally, 
deeply transversely separated at base from head, with a cluster 

PLATE. 12 

A. Under side of head of S. (Syn.) cuscutiflorae, 
showing contiguous eyes. 

B. Fore tarsus and claws of the same. 
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of scales on each side intensifying the separation; the scrobes 
are descending reaching the underside before the eyes; antennae 
inserted only a little beyond the middle of the underside of the 
beak. Scape slender, funicle 7-jointed, the first stout and about 
as long as second and third combined; second joint a little longer 
than third, the last joint slightly widened in conformity with 
outline of club, the funicle is clad with bristles; the four-jointed 
club is very finely pubescent. 

Eyes coarsely facetted, meeting on median line beneath ( Plate 

12, fig. A). Prothorax angulate over eyes but not lobate; almost 
or entirely as long as broad (measurements show the propor- 
tions 36:34 and 35:35), basally distinctly narrowed into a col- 
lar; rounded at sides, widest behind the middle: surface closely 
punctate, but when in full vestiture the entire surface is con- 
cealed. Elytra abruptly and squarely wider by half than thorax 
at widest point (by actual measure 28:18); scutellum minute 
but distinct; even when in full vestiture the striae are evident, 
and when denuded, are seen to be sharp and deep between wide 
interspaces with elongate punctures; humeri prominent; behind 
humeri sides almost parallel to beyond middle, thence rounded 
to apex. Prosternum medianly sulcate. Femora clavate; tibiae 
straight and shorter than femora; tarsi with third joint deeply 
bilobed, but not much wider than second joint; fourth joint 
slender surpassing third by its length; claws connate to apical 
third (Plate 12, fig. B). Posterior margins of second, third and 

fourth abdominal segments arcuate, with posterior angles acute; 

second segment as long as the two following segments; fifth seg- 
ment not impressed, 

Male: 1.87 to 2:25 mm. Differs from the female in stouter 
beak with antennae attached beyond the middle. Thorax wider 
than long in the proportion 16:14. Fifth abdominal segment 
with large round depression, 

This weevil breeds in the ovaries of the dodder, causing a 
slight gall-like swelling. 

The larvae are bright orange color and quite active crawl- 
ers, so that it is possible that some may enter the ground for 
pupation, but orange-colored pupae were found in the flowers. 

SMICRONYx (PACHYPHANES) CELAENUS N. Sp. 

Described from 1 ¢ holotype, 1 ¢ allotype, 6 @ para- 
types and 2 ¢@ paratypes, collected at El Segundo, California, 
on Cuscuta californica, May 18, June 13, and June 28, 1938, by 
W. D. Pierce, Dorothy Pool and Clara Pierce; and bred from 
Cuscuta flowers July 18. 

This species runs in the Dietz (1894) Smicronyx key to S. 
pusillus Dietz, a California sp.; and in the Casey (1892) key to 
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S. defricans, also a California sp., but not conforming in vesti- 

ture to either, 

Female: 1.5-2.0 mm. Elongate-oblong, convex; black; legs 
dark rufous, lightest on middle of femora; sparsely clad with 
white and pale ochreous scales to form indefinite patterns. Up- 
per surface clothed unevenly with moderately large oval, whit- 
ish scales, generally denser, or at least more persistent, on the 
median fine and sides of the thorax, on the elytra at bases of 
third and humeral interspaces, in a diagonal irregular fascia 
between humeri and middle of elytra, in flecks beyond middle 
of elytra, on thoracic sternum, meso- and metathoracic pleurae 

and at base of abdomen. The interstitial setae are ochreous, nar- 
rower, and more elongate than the white scales, and placed on 
a single line on each interspace. The same type of setae occur 
scattered over the dorsum and pleurae of the prothorax, on the 
abdominal segments, and legs, but are whiter on the legs. On 
the abdominal segments they are more concentrated at the pos- 
terior margins of the third and fourth segments, and on the fifth 
segment. ane beak near base, and the antennal funicle are also 
clad with elongate scales. The club is softly pubescent. 

3eak slender, lightly curved, as long as head and prothorax, 
finely punctate in apical half, more coarsely in basal half, basal 

constriction shallow. Scrobes beginning beyond the middle des- 
cend diagonally to underside at_eyes. Scape attached at middle 
of beak, reaching eyes; funicle 7-jointed, the first about equal to 
the next three and stouter ; second longer than third and each 
succeeding ie slightly shorter and broader, the last two trans- 
verse; club elongate, longer than the third to seventh joints in- 
clusive, the first club joint not equal to half of the club. Eyes 
definitely separated beneath, head finely granulate. Prothorax 
about as long as broad, constricted apically ; ocular lobes not very 
prominent, vibrissae short; laterally convex, widest at about 
middle. Elytra abruptly two-fifths wider than prothorax at base, 
almost twice as long as broad, humeri slightly tumid, sides par- 
allel to beyond middle, thence parabolically curved to narrowly 
rounded apex; scutellum minute; striae fine, not concealed by 
vestiture. Prosternum almost flat, feebly transversely impressed. 
Second abdominal segment as long as the two followi ing, poste- 
rior lateral angles very slightly produced ; fifth segment as long 
as third and fourth together, broadly rounded in outline and not 
impressed. 

Femora clavate, longer than tibiae; tibiae unguiculate, tarsi 
moderately slender, third joint broadly bilobed, fourth joint pro- 
jecting the length of the third, claws connate about two-thirds 
their length. 

Male: 1.5-1.7 mm.; differs from female in stouter beak, with 

antennae inserted beyond the middle. On a fully clad specimen 
the white scales form a sort of network of diagonal lines. The 
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fifth abdominal segment shows a slight median round depression 
near apex. 

SMICRONYX (PACHYPHANES) ELSEGUNDINIS N. Sp. 

Described from 1 9 holotype, 1 @ allotype, 12 9 para- 
types, collected at El Segundo, California on Cuscuta californica, 
June 15 and June 29, 1938 by W. D. Pierce, Clara Pierce and 
Dorothy Pool. 

Female: 1.5-1.88 mm. Elongate oblong, convex; black 
throughout, sparsely clad with fine, short hairs, with a few scales 
or thicker hairs at the base of the third and humeral elytral 
intervals, and occasionally in a spot in the middle of each elytron 
or at the beginning of the apical declivity; undersides clad with 
small round scales set in the punctures, not densely placed ex- 
cept on pleurae and apices of abdominal segments. 

Beak slender, broadly curved, as long as head and pro- 
thorax, finely punctate and very sparsely clothed with scales at 
base. Scrobes diagonally descending to underside at eyes. Scape 
attached at middle of beak, reaching eyes; funicle seven-jointed, 
the first shghtly longer than the next two together and stouter, 
second and third subequal, seventh united with club; club proper 
as long as five preceding joints (third to seventh) and distinctly 
wider. Eyes separated beneath. Head finely granulate. Pro- 
thorax slightly broader than long, very faintly collared, ocular 
lobes hardly apparent. Elytra abruptly two-fifths wider than 
prothorax at widest point, not twice as long as broad (58:34), 
sides almost parallel, but slightly wider beyond middle. Scu- 
tellum minute, 

Striae deep; interspaces each with a single row of sparsely 
placed linear setae, transversely finely rugose. 

Second and ffth abdominal segments, each as long as the 

third and fourth combined; posterior lateral angles slightly pro- 
duced on second and fourth segments. 

Male: 1.6-1.8 mm.;: differs from female in stouter beak, 

with antennae inserted beyond the middle. 

MycCETOPHAGIDAE 

The genus Berginus, placed by LeConte in Mvycetophagidae, 
but arranged with Lyctidae in the Leng catalogue, has been re- 
stored to the Mycetophagidae after residing for a while in the 
Cisidae. Only two species have been recorded from the United 
States: B. pumilus LeConte from Pennsylvania, and the Mex- 
ican, Central American B. nigricolor Champion, doubtfully re- 
corded from Texas. Leng records pumilus from Southern Cali- 
fornia, but it does not seem likely that the same species occurs 
on both coasts. In fact the specimens of Berginus before the 
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writer do not answer to [LeConte’s description and are conse- 
quently described as new, 

Key To SPECIES OF BERGINUS 

1. Thorax longer than broad; length 2.0 mm; Pennsylvania 
Perea ie een ee es UME lee Conte 

Thorax not longer than broad; length 1.5-1.75 mm.; Cal- 

iS OTP) ea eal Pee B. californicus n. sp. 

BERGINUS CALIFORNICUS N. Sp. 

Holotype and seven paratypes from El Segundo, California 
sand dunes on Cuscuta californica, taken June 15, 1938 (two) 
and February 25, 1939 (six) by W. D. Pierce, Clara Pierce and 
Dorothy Pool; three paratypes from Whittier, California, on 
Sambucus and two paratypes from Puente Hills, Whittier, March 
24, 1916, L. L. Muchmore; two paratypes from Arch Beach, 
California, July 2-11, 1925, L. J. Muchmore; one paratype Turn- 
bull Canyon, Whittier, May 12, 1917, L. L. Muchmore; six para- 
types, Santa Monica, California, May 1, 1920, L. J. Muchmore, 
on sunflower; four paratypes, Redondo, California, April, A. 
Fenves; all above from Los Angeles County; four paratypes, 
Mission Beach, San Diego County, November 17, 1932, A. T. 
McClay. 

Size 1.5-1.75 mm. Reddish brown to black with purplish 
tinge, legs dark reddish; body clothed with clear, elongate, re- 
cumbent-curved scales. 

Eyes spherical protuberant; head extending forward double 
the length of the eyes, sharply narrowed so that the apex is 
only one-half the width between the eyes. Antennae eleven- 
jointed, finely pubescent, with first joint much wider than sec- 
ond, and this a little wider than the succeeding funicular joints; 
club of two distinctly separated joints, the first triangular, the 
second irregularly quadrangular or obliquely truncate. 

Thorax minutely wider than long; roughly sculptured, mod- 
erately densely clad with linear scales; medianly longitudinally 
depressed to a transverse elevation slightly behind the middle; 
laterally sulcate the entire length; broadest behind middle; scu- 
tellum transverse. Elytra at base wider than thorax at widest 
point in proportion of 29:24; striations only indicated by the 
rows of squamose setae, one row on each of the odd interspaces, 
which are slightly raised, two rows on the even or depressed 
interspaces. 

Undersides more sparsely clad with finer, hair-like setae. 
Anterior and median coxae narrowly separated. Metasternum 
medianly sulcate from middle to apex. Tarsal claws widely sep- 
arated, angulate at base, 
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OCT 16 1939 

A NEW PLIOCENE BADGER FROM MEXICO 

By ArtHurR B. DRrRESCHER 

INTRODUCTION 

Remains of Tertiary badgers are rare and of fragmentary 
character. Consequently any new material that is found, adds 
to our knowledge of the history of the group. This paper 
describes a new species of badger on the basis of three frag- 
mentary lower jaws and a distal portion of a right humerus. 
The specimens were collected by the California Institute of 
Technology in deposits which appear to be middle Pliocene in 
age, near Rincon, Chihuahua, Mexico. 

The writer is indebted to Dr. Chester Stock for supervision 
in the study of these specimens and for his criticism of the 
manuscript. He also wishes to acknowledge the aid of Dr. 
Robert W. Wilson. The photographs shown in the plate were 
retouched by John L. Ridgway and David P. Willoughby, 

TAXIDEA MEXICANA D0. Sp. 

iivjpemspecumen: INo; 2538) Calit Inst, Lech.’ Coll, Vert. 
Pale., plate 13, figs. 1, la. An incomplete right ramus with C-M1}, 

Paratypes: A right ramus with crown of P3, and a left 
ramus with P? present, Nos. 2539 and 2540 respectively, Calif. 
imnstetechy Vert. Pale. 

Referred specimen: The distal portion of a right humerus 
broken off from shaft immediately above entepicondylar fora- 
men, No. 2541, Calif. Inst. Tech. Coll. Vert. Pale., plate 13, fig. 4. 

Locality: The type specimen and humerus are from C. I. T. 
Vert. Pale. Loc. No. 276; the two paratypes are from Loc. No. 
289; near Rincon, Chihuahua, Mexico. Middle (?) Pliocene. 

‘Specific diagnosis: Size approximates that of the smallest 
specimens of Taxridea tarus; jaw narrow at P3, widening at 
M1; canine small; Pi absent; P! with prominent accessory cusp 
posterior and external to principal cusp; carnassial stout and 
broad, paraconid large and directed well toward inner side, meta- 
conid situated almost as far forward as protoconid and forming 
approximately an equilateral triangle with protoconid and _ para- 
conid, trigonid larger than talonid, accessory cusps on talonid 
strongly developed. 

Description: The type specimen is a right lower jaw which, 
though broken just behind the alveolus for M2 and in front 
of the canine, is otherwise excellently preserved. The jaw tapers 
toward the anterior end and is slightly deeper under M' than 
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near the symphysis. The dentition is that of an adult badger. 
The carnassial is stout. P! possesses a prominent posterior cusp, 
while P3 and P? have simple crowns. The small canine has a 
curved crown. 

Of the paratypes, the right ramus, Nos. 2539, retains the 
alveoli for Mi and P2; P3 is present; P4 and C are broken off 
at the level” of the jaw. Im) this Specimen” the /aneasxormene 
symphysis is small and relatively smooth. The left ramus, No. 
2540, is similarly imperfect, but retains that portion of the jaw 
between and including P2 and the alveolus for M2. P2 is com- 
plete. No. 2540 represents a very young individual. 

In the humerus, referred to T. mexicana, the entepicondylar 
foramen is more heavily bridged, but the foramen itself is smaller 
than in recent badgers; the inner condyle is not so massive, and 
is separated from the trochlea by a notch. The condyle in the 
humerus of 7. tarus not only lacks this notch, but its lower 
side is extended so that it forms the most distal portion of the 
element. Furthermore, the capitellum is relatively large. 

Since no other carnivore or, more specifically, no other 
mustelid occurs in the fauna to which the fragmentary humerus 
might be referred, and since the specimen does not resemble 
the humerus of any recent form more closely than it does the 
badger, the possibility that the specimen also represents the 
species J. mexicana must receive serious consideration. 
Should this alocation prove correct one might interpret the evo- 
lution of the American badgers, at least from the middle Plio- 
cene to Recent, as showing relatively few noteworthy modifi- 
cations in dentition, but important changes at least in the upper 
arm bone. The structural features of the fossil humerus, in 

contrast to those of the living Tavidea, suggest that the char- 
acters of the fore-limbs in this instance may have generic value. 
However, in view of the paucity of information concerning skel- 
etal parts of Tertiary badgers, recognition of the present speci- 
men as paratypic material of 7. mexicana must await unques- 
tioned association of limb elements and dentition from the Rin- 
con deposits or from related horizons. 

Comparisons: Taxridea mexicana differs from the type 7. 
nevadensis, described by Butterworth! from the Thousand Creek 
Pliocene of Nevada, in being about one and a half times larger. 
M1 in the Chihuahuan specimen is more slender, the trigonid 
in this tooth is larger with more robust paraconid and meta- 
conid. The posterior cusp of P+ of the Nevada specimen is 
more external in position and a more pronounced cingulum is 
present than in the comparable tooth of T. mexicana, In addi- 
tion T, me.vicana shows less crowding of the premolars, rela- 
tively greater reduction in size of these teeth, and presence of 
an additional cusp on the talonid of M'!. The latter characters, 

1 Butterworth, E. M., Univ. Calif. Publ., Bull. Dept. Geol., vol. 10, no. 2, pp. 21-24, 
1916. 
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however, fall within the limits of individual variation of T, 
taxus and are therefore of little diagnostic value, so far as 

these Tertiary species are concerned. 

T. mexicana differs from the Chinese Pliocene Paratavridea 
sinensis? in (1) larger size, (2) absence of rudimentary P', 
(3) greater reduction of P? and P3, and absence of a posterior 
heel in these teeth, (4) less pronounced cingulum in P?, (5) 
carnassial with talonid less basin-shaped and occupying less area 
of tooth; difference in size between hypoconid and entoconid 
not so great; position of metaconid more anterior; larger para- 
conid ; width ‘of tooth greatest immediately behind metaconid and 
not at posterior end, and (6) depth of jaw in region of symphysis 
less than beneath molars, 

Parataxidea crassa from China differs from 7. mexicana 
in larger size, presence of P!, remaining premolars not so much 
reduced. In this species the talonid of the carnassial is basin- 
shaped and large, and the tooth is wider and stouter than in the 
Mexican form, 

Meles differs from T, mexicana in possessing P1; P+ lacks 
the posterior cusp; M! has the cutting shear well developed and 
the basin-shaped heel is larger. Moreover, the metaconid of M1 
has a position farther back with reference to the protoconid 
than in 7. mexicana; the paraconid is smaller, and the carnassial 

is more slender and tapers slightly from back to front. 

Taxidea mexicana appears to resemble more closely the 
modern badgers than it does known representatives among fossil 
forms. It exhibits, however, the following dissimilarities, which 

appear to deserve specific recognition: (1) canine smaller than 
in modern badgers, (2) metaconid of carnassial more anterior; 
paraconid more massive; cusps forming horseshoe-shaped ridge 
at back of talonid relatively larger; trigonid smaller with re- 
spect to talonid, (3) jaw narrower at P? and wider in back of 
M1, tapers more noticeably toward anterior end; symphyseal 
area suggests that rami were not so strongly united as in Recent 

badgers of similar age. In addition to the above characters, 
and those which probably exist in the humerus, the following 

differences are recognized, with one or two exceptions, in a 
comparison with eighty skulls of Recent badgers from the United 
States and Mexico: (1) smaller size of fossil specimen, (2) 

less prominent cingulum on P4, and (3) greater curvature of 
crown of canine. 

A lower carnassial tooth, No, 30442, U. C. C., from Optima, 
Oklahoma, described by Hesse,* is intermediate in its characters 
between 7. nevadensis and T. mexicana, but seems to be closer 

to the latter species. A similar tooth, No. 30559 U. C. C., from 

? Zdansky, O., Palaeontologica Sinica, Ser. C, vol. 2, fase. 1, pp. 47-55, pls. 10, 11, 
1924, 

3 Hesse, C. J., Univ. Calif. Publ., Bull. Dept. Geol. Sci., vol. 24, no. 3, pp. 57-70, 1936. 
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the Hemphill horizon of Texas, is too worn to display diag- 
nostic characters, but the specimen probably belongs to the same 
type of badger as No. 30442. M1 and P4, Nos. 30441 and 30440 
U. C. C. are presumably also of this species. 

Relationships: Comparison and measurements of the Plio- 
cene and Recent badgers indicate clearly that the Mexican species, 
as well as that from the Thousand Creek beds of Nevada, are 
more like 7. taxus than lke Parataxidea sinensis or P. crassa. 
Although P. sinensis and T. nevadensis are of nearly equal size, 
the latter species shows marked structural similarity to the liv- 
ing T. taxus. Butterworth indicated that the Thousand Creek 
form is more closely related to Tavridea than to Meles. Like- 
wise, Pilgrim* has pointed out the Meles-like type of dentition 
in Paratavidea. 

In view of the large size of M1 as compared to P4, the heel 
region of the lower carnassial in the Old World badgers, Meles, 
and in Parataxidea, is relatively more prominent than in Amer- 
ican forms. In the latter, the talonid approaches the trigonid 
in size, corresponding in this respect to the subequal size of P# 
and M1. Although, as Butterworth has observed, the heel of M! 

in T. nevadensis is larger than that displayed by any of the 
described mustelid forms with the exception of Meles, the heel, 
nevertheless resembles that in Taxidea more than it does that in 
Old World forms, Moreover, the anteroposterior alignment of 
the cusps of M! of Meles, with corresponding basin-shaped heel 
in Mt are in marked contrast to the characters of the American 
forms in which transverse position of these cusps is associated 
with an entirely different appearing talonid in the lower carnas- 
sial. Similar differences are likewise displayed by T. mexicana, 
and it appears, therefore, logical to conclude that the American 
Phocene forms were derived from a Meles-like ancestor, lead- 

ing up to modern Tavidea. In this development it seems prob- 
able that T. mexicana and T. nevadensis represent separate lines 
of descent, with that of 7. mexicana standing nearer the line 
leading to T. tarus. 

4 Pilgrim, G. E., Catalogue of the Pontian Carnivora of Europe in the Department of 
Geology, Brit. Mus. Nat. Hist. Publ., p. 48, 1981. 



MEASUREMENTS (IN MILLIMETERS) AND RATIOS OF 

FOSSIL AND LIVING BADGERS 
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PLATE 13 

Figures 1, la, Taxridea mexicana, n. sp., type Specimen, ramus with 

C-Mj1, No. 2538 C. I. T., Pliocene, Rincon, Chihuahua; figs. 2, 2a, Taxridea 
nevadensis Butterworth, type specimen, ramus with P2- M2, No. 22290 
U. C. C., Pliocene, Thousand Creek, Nevada; figs. 3, 3a, Taxidea taxus 
berlandieri (Baird), ramus with lower dentition, No. 80190 U. S. N. M., 
Recent; fig. 4, Taxidea ? cf. mexicana, n. sp., distal portion of humerus, 
No. 2541 C. I. T., Pliocene, Rincon, Chihuahua; fig. 5, Taridea taxus 
(Schreber), humerus, No. 18768 Dickey Coll., Recent. All figures 
natural size. 
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THE LONGICORN TRIBE ATIMIINI 
(COLEOPTERA, CERAMBYCIDAE) 

By E. Gorton Linsey? 
University of California 

The systematic position of the Atimiini has long puzzled the 
Coleopterist. Atimia presents such a strong Lamiine facies that 
Haldeman, who erected the genus, associated it with Saperda. 
Lacordaire (1869), observing the absence of the essential LLamiine 
groove on the anterior tibiae, placed Atimia in the Cerambycine 
series near Smodicum. This arrangement appeared unsatisfac- 
tory to LeConte (1873) who shifted the genus to a position 
roughly between the Clytine and Lepturine series. Gahan (1908), 
when searching for a connection between the Lepturine and 
Lamiine groups of longicorns, selected Atimia as a possible link. 
A few years later Webb (1912), solely on the basis of larval 
characters, associated the genus with Asemum. Leng (1920), 
apparently following Aurivillius (1912), placed the Atimuini 
toward the end of the Cerambycine series near the Clytini, sep- 
arating it rather widely from both the Asemini and Lepturini. 
A careful examination of the external characters of the adults 
(including wing venation) and the larvae has convinced the writer 
that Webb’s treatment of the group was by far the most satis- 
factory and that the Atimiini should be regarded as a tribe of 
the subfamily Aseminae. 

Subfamily ASEMINAE Thomson 

Thomson, 1864, System. Ceramb., p. 266, Asemitae 

LeConte, 1873, Smithson. Misc. Coll., XI, 265: 292, Asemini 

Schiddte, 1875, Naturh. Tidskr., (3) 10: 398, Asemini 

Webb, 1912, U. S. Dept. Agr., Tech. Ser., Bull. 20: 151, Asemidae 

Craighead, 1915, U. S. Dept. Agr., Rep. Ser., 107: 8. 

Craighead, 1923, Can. Dept. Agr., Bull. 27: 30. 

Head subvertical; antennae inserted near, but usually not 
embraced by, the eyes, usually shorter than the body in both 
sexes, segments pubescent, second segment longer than broad, one- 
half or nearly one-half as long as third segment; eyes emargi- 
nate, rarely divided, usually coarsely granulated; labrum free; 
mandibles acute, molar tooth and pubescent fringe lacking; lobes 
of maxillae usually feebly developed; palpi with last segment 

1 The writer is indebted to Dr. E. C. Van Dyke, Mr. E. P. Van Duzee, and Mr. Ralph 
Hopping for the loan of material from their own collections or those in their 
care, to Mr. W. S. Fisher for certain distributional information, and to Works 
Progress Administration O. P. 665-08-3-29 for providing the excellent illustrations. 
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truncate at apex; base of labial palpi connate, not retractile; 
ligula corneous; mentum trapezoidal; gula without an intermax- 

illary mentigerous process; pronotum without a lateral margin, 
sides entire; anterior coxae transverse or subglobose, cavities 
open or closed behind; mesonotum with a stridulating plate di- 
vided by a median vitta; intermediate coxal cavities variable; 
metepisterna moderate, usually narrowed posteriorly. Legs mod- 
erately short; anterior tibiae without a mesial sinus ; tarsi pseudo- 
tetramerous, padded beneath, third segment dilated, bilobed, con- 

cealing the minute fourth segment, paronychium absent. Elytra 
parallel-sided or narrowed posteriorly, apices variable; posterior 
wings occasionally with a closed cell in the anal sector, radial 
cell closed, veins 2A, and 2A. present, 1A connected with 

ZAi+2. 

The Asemine longicorns were first given primary rank by 
Schiddte (1875) on the basis of larval characters. A restudy 
of the structure of the adult beetles would seem to confirm 
Schiddte’s views and to warrant recognition of the group as a 
subfamily. The closest relationships of the Aseminae appear to 
be with the Lepturinae, a group from which most systematists 
have separated them rather widely. The outstanding characters 
shared by the two subfamilies, and which are at variance with 
those of the groups with which they have been previously asso- 
ciated, are the primitive type of wing venation (with the maxi- 
mum number of veins for the family and often a closed cell in 
the anal sector) and a divided mesonotal stridulatory plate. 
Striking similarities are also apparent in the larvae which in 
both groups have the tentatorial cross-arm internal and in some 
cases show intergradation in epicranial and mouth part charac- 
ters. In general, however, larval Aseminae may be distinguished 
from larval Lepturinae by the absence of protuberant epipleura 
from the basal abdominal segments and the partial fusing of the 
halves of the epicranium. Adult Aseminae differ from Leptur- 
inae by the absence of a mentigerous gular process, in the short, 
broad head which is not narrowed between the eyes, the elongate 
second segment of the antennae, and the simple mandibles, with- 
out a molar tooth or pubescent fringe. 

The Asemini of LeConte and Horn (roughly Aseminae) in- 
cluded three groups, the Asemi, Opsimi, and Smodici (Asemini, 
Opsimini, and Smodicini of later workers). Craighead (1923), 
on the basis of larval characters, has transferred the Smodicini 

to the Cerambycinae but has retained Opsimus in the Aseminae. 
However, the larva of Opsimus exhibits the essential character 
of the Cerambycinae, a rounded, gouge-like cutting edge on the 
mandibles, and the adult a large, undivided, mesonotal stridula- 
tory plate and typically cerambycine wing venation, It would 
therefore seem preferable to regard Opsimus (and the related 
Dicentrus) as cerambycine, restricting the Aseminae to two tribes 
as follows: 
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Base of antennae embraced by eyes; anterior coxal cavities closed 
behind, intercoxal process dilated at apex; intermediate coxal 
cavities closed; wings with an anal cell ................ Atimiini 

Base of antennae not embraced by eyes; anterior coxal cavities 
open behind, intercoxal process not dilated at apex; inter- 
mediate coxal cavities open to epimeron; wings without an 
UIUC Clee ee eer PN be cil eos acy ahs va) wae Welievere ap0' coer Snel Hoos! Shete del ea Asemini 

Tribe ATIMIINI LeConte 

LeConte, 1873, Smithson. Misc. Coll., 265: 322. 

LeConte and Horn, 1883, Smithson. Misc. Coll., 507: 307. 

Leng, 1885, Brooklyn Ent. Soc., 7: 61. 

Bradley, 1930, Man. Genera Beetles, 228. 

Head transverse, front short, vertical, mouth parts nearly 

horizontal; antennae eleven-segmented, shorter than the body in 
both sexes, eyes large, moderately granulated, deeply emarginate, 
embracing antennal insertion; labrum transverse, ciliated; palpi 
unequal in length, the maxillary longer. Pronotum quadrate, 
transverse ; anterior coxae rounded, cavities usually not angulated, 

completely closed behind ; mesonotum with a large, divided, stridu- 
latory area; scutellum subquadrate; intermediate coxal cavities 
closed; metasternum deeply emarginate posteriorly, metepisterna 
narrow, attenuated behind. Legs short; femora feebly clavate; 
tibiae armed with short spurs. Wings with a closed cell in the 
anal sector. 

In food habits, this tribe is very specialized. The species of 
Atimia are all restricted to cupressaceous trees (including the 
closely related Tavodiwm and Sequoia) and the single species of 
Paratimia is unique among the American Cerambycidae in that 
its life history is completed within the cones of the genus Pinus. 

KEY TO THE GENERA OF ATIMIINI 

Elytra, and usually the pronotum and abdomen, with denuded 
areas; last segment of maxillary palpi cylindrical; anterior 

coxae widely separated by prosternum ................... Atimia 

Elytra, pronotum, and abdomen without denuded areas; last seg- 
ment of maxillary palpi triangular; anterior coxae narrowly 

Sepanatedsbyathes prostermumy ooh i cl. cs cee wate wit ose iste Paratimia 

Genus ATIMIA Haldeman 

Atimia Haldeman, 1847, Trans. Am. Philos. Soc., (2) 10: 56. 

Haldeman, 1847, Proc. Am. Philos. Soc., 4: 373. 

LeConte, 1850, Jour. Acad. Nat. Sci., Phila., (2) 2: 25. 

Thomson, 1864, Systema Ceramb., p. 441. 

Lecordaire, 1869, Genera Coleopt., 9: 144. 

Gahan, 1908, Ann. Mag. Nat. Hist., (8) 1: 144. 

Linsley, 1934, Pan-Pac. Ent., 10: 23-26. 
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Form elongate oval, moderately convex; vestiture coarse, 
appressed, with an intermixture of long, erect, setae on dorsal 
surface, elytra and usually the pronotum and abdominal stern- 
ites, with a pattern of denuded areas. Head short, broad; eyes 
very deeply emarginate, nearly divided, dorsal and ventral lobes 
connected by a double row of facets; antennal scape subconical, 
rarely subcylindrical. Pronotum distinctly wider than long, sides 
obtuse or nearly straight, usually with a distinct subapical angle, 
never evenly rounded from base to apex; anterior coxae wardlelhy 
separated by prosternum, intercoxal process at least one-half as 
broad as coxae, cavities rounded or feebly angulate externally. 
Elytra about twice as long as basal width, broad at base, taper- 
ing apically; disk with a feeble costa one-third of the distance 
peta een suture and lateral margin, the costa most evident at 

apical one-third; apices emarginate or truncate, rarely separately 
rounded, Abdomen of female with fifth tergite wider than long, 

gradually narrowed from base, apex not more than half as wide 
as base, emarginate or truncate, fifth sternite barely longer than 
fourth, rounded or subtruncate at apex. 

Genotype: Atimua tristis Haldeman (by single reference). 

KEY TO THE SPECIES OF ATIMIA 

1. Antennae with third segment distinctly more than twice as long 
as second segment; elytral apices distinctly emarginate or 
Very: obliquely: trunCateras ssc. Aa 2 choos os cose leieee se Cane R Onno 2 

Antennae with third segment at most only twice as long as sec- 
ond segment; elytral apices rounded or transversely truncate . 4 

bo Scutellum longer than broad, narrowly rounded behind; denuded 
areas of elytra poorly defined, irregular or vittiform, more 

or less confluent; elytral apices distinctly emarginate, the 
outer angles frequently dentiform; abdominal sternites dis- 
GIMGEliy2 DUMCCUME CE bse 205 is cccte ele tase eseveyeueuar enone “cose toner) Ate OTR eee 3 

Scutellum wider than long, broadly rounded behind; denuded 
areas of elytra well defined, regular, oval, separate, with a 

coarse puncture and erect seta in the center of each; elytral 

apices obliquely truncate; abdominal sternites very finely, 
indistinctly punctured; large species. 10-14 mm. Southern 
ATIZON A HINGE WialVICX COL sean eee oei eles ROSE huachucae 

ww Pronotum with sides more or less straight, widest before apex, 
disk with a large, post-median, glabrous, polished area, 
vittae sub-parallel; denuded areas of elytra longitudinal, 

vittiform, with a broad band of dense pubescence at sides; 
fifth abdominal tergite of female truncate or very feebly 
emarginate at apex. 6-12 mm. British Columbia to northern 

Lowers Californias gies crectene schcro eee ase Dae dorsalis 

Pronotum with sides obtuse, widest at middle, disk without a 

large, post-median, polished area, vittae arcuate; denuded 

areas of elytra small, mostly suboval or transverse, the 
vestiture mottled; fifth abdominal tergite of female strongly 

emarginate at apex. 7-12 mm. Atlantic Coast and Cali- 
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4. Pronotum irregularly punctured, disk with longitudinal, sub- 
glabrous, nearly impunctate, polished vittae ................ 5 

Pronotum more or less evenly, closely punctured, disk without 

any longitudinal, polished vittae 

5. Antennae with outer segments cylindrical, not flattened or ex- 

panded, scape subconical; depressed pubescence dense, 

coarse, luteus; elytral apices truncate 

Antennae with outer segments flattened, expanded, scape very 
robust, subcylindrical; depressed pubescence sparse, finer, 

grayish and brownish; elytral apices separately rounded; 
color dark brown. 8-12 mm. Central California ...... helenae 

6. Reddish brown; antennal scape slender, about two and one- 
fourth times as long as broad, third segment twice as long 
as second, fifth segment barely longer than fourth; prono- 

tum with sides nearly straight, the vittae subparallel; larger 
species. 11-12 mm. Southern Mexico .............. mexicana 

Dark brown; antennal scape short, robust, only twice as long 

as broad, third segment only one and one-half times as 

long as second, fifth segment distinctly longer than fourth; 
pronotum with sides rounded, the vittae arcuate; smaller 
SPeclesan6=8:o2 mm: NeW IMIGKIIGO: =. 2. rte eed ouete cin wel eave oles vandykei 

=I Black; pubescence ashy gray; third antennal segment distinctly 

less than twice as long as second segment; denuded areas 

of elytra small, irregular, or ladder-like, not vittiform. 6-9 
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Dark brown; pubescence luteus; third antennal segment twice 
as long as second segment; denuded areas of elytra narrow, 

ladder-like, both longitudinal vittiform and transverse. 6.5 
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ATIMIA HUACHUCAE Champlain and Knull 

(Plate 14, fig. 1) 

Atimia huachucae Champlain and Knull, 1922, Ent. News, 33: 148 

Linsley, 1934, Pan-Pac. Ent., 10: 23. 

Female: Form elongate, robust, moderately tapering pos- 
teriorly ; color brown, antennae, legs, and elytra reddish brown; 

vestiture coarse, appressed, luteus, with a few scattered, long, 
erect hairs on head, sides of pronotum and elytra. Head with a 
well defined, vertical, median, glabrous, impunctate line extend- 

ing from occiput nearly to clypeus; frons moderately coarsely, 
closely punctured and very densely clothed with appressed, luteus 
hairs; neck moderately coarsely, contiguously and subcontigu- 
ously punctured on each side of median line; antennae attaining 
apical one-fourth of elytra, scape subconical, two and one-third 

times as long as broad, third segment two and one-half times as 

long as second, fifth segment one and one-third times as long as 
fourth, outer segments cylindrical, not conspicuously flattened 
or expanded. Pronotum approximately one and one-fourth times 
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as broad as long, sides feebly obtuse, widest near middle, sub- 
apical angles distinct but obtuse; surface dullish, moderately 
coarsely, closely punctured and pubescent, with four longitudinal, 
sparsely pubescent, coarsely but less closely, irregularly punctate 
vittae, the median pair arcuate, the lateral pair nearly straight; 
disk without a post-median, polished, glabrous area; scutellum 
wider than long, broadly rounded posteriorly, densely clothed 
with appressed luteus hairs. Elytra gradually narrowed to apical 
one-third, thence more strongly converging to apices; surface 
moderately finely, closely, distinctly punctured and densely 
clothed with coarse, appressed, luteus hairs except for the pol- 
ished denuded areas; denuded areas numerous, oval, well de- 
fined, separate, with a very coarse puncture and erect seta in the 
center of each; apices very obliquely truncate, rarely feebly emar- 
ginate. Legs reddish, finely punctured and pubescent; posterior 
tarsi with first segment distinctly longer than the two following 
together, second segment about one and one-half times as long 
as apical width. Abdomen with sternites very finely, indis- 
tinctly punctured, densely clothed with appressed luteus hairs 
except for very small, scattered, oval denuded areas and longi- 
tudinal, sublateral, polished vittae; fifth tergite emarginate at 
apex ; fifth sternite broadly rounded at apex. Length 12-14 mm. 

Type locality: Cooney, New Mexico. 

Distribution: Mountains of southern Arizona and New 

Mexico, 

Host: Cupressus arizonica Greene. 

Flight period: July to September, 

This species, of which I have seen only females, has a 

larger average size than any of the other known species and 
may be readily recognized by the small, clearly defined, oval 
denuded areas of the elytra, broad scutellum, finely punctured 
abdomen, elongate first segment of the posterior tarsi, and the 
obliquely truncate elytral apices. Twelve specimens have been 
examined from Carr Canyon, Huachuca Mts. (Linsley) and Mt. 
Washington, near Nogales, Arizona (Van Dyke). Specimens 
from the former locality were beaten from branches of the Ari- 
zona Cypress. 

ATIMIA CONFUSA (Say) 

(Plate 14, fig. 7) 

Clytus confusus Say, 1826, Jour. Acad. Nat. Sci. Phila., 5: 276. 

Atimia confusa, Haldeman, 1847, Proc. Am. Philos. Soc., 4: 3873 (syn.). 

LeConte, 1850, Jour. Acad. Nat. Sci. Phila., (2) 2: 25. 

LeConte, 1859, Compl. Writ., Thom. Say, 2: 333. 

Leng, 1890, Entom. Amer., 6: 10. 

Wickham, 1897, Can. Ent., 29: 169. 

Craighead, 1922, Can. Dept. Agr., Bull. 27: 35 (biol.). 

Linsley, 1934, Pan-Pac. Ent., 10: 24. 

Atimia tristis Haldeman, 1847, Trans. Am. Philos. Soc., (2) 10: 56. 
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Male: Form short, robust, gradually tapering posteriorly ; 
color brown, legs, elytra, and often antennae reddish; vestiture 
coarse, appressed, luteus, with a few long, scattered, erect hairs 
on head, sides of pronotum, and elytra. Head rather densely 
clothed with appressed, luteus hairs, except for an irregular, 
glabrous, impunctate area at middle of frons which 1s not at all 
linear; frons moderately coarsely, closely punctured; neck 
coarsely, contiguously punctured; antennae attaining apical one- 
third of elytra, scape moderately slender, subconical, about two 
and one-half times as long as broad, distinctly but not closely 
punctured; antennae attaining apical one-third of elytra, scape 
moderately slender, subconical, about two and one-half times as 
long as broad, distinctly but not closely punctured, second seg- 
ment one and one-third times as long as broad, third segment 
two and one-third times as long as second, fifth segment more 
than one and one-third times as long as fourth, outer segments 
cylindrical, not strongly flattened or expanded. Pronotum about 
one and one-fourth times as broad as long, sides obtusely 
rounded, subapical angle feeble, obtuse; surface shining, mod- 
erately coarsely, closely punctured, densely clothed with ap- 
pressed luteus hairs with four longitudinal, glabrous or sparsely 
pubescent, irregularly, sparsely, coarsely punctured vittae, the 
median pair arcuate, the lateral pair nearly straight, poorly de- 
fined, disk without a post-median, glabrous, impunctate area; 

scutellum longer than broad, narrowly rounded behind, densely 
clothed with appressed, luteus hairs. Elytra gradually narrowed 

to apex; surface shallowly, irregularly, moderately finely punc- 
tured, densely clothed with appressed luteus hairs except for 
the denuded areas; denuded areas irrgular, suboval, not vitti- 
form, often transverse and somewhat confluent, usually with 
one or more coarse punctures and erect hairs in each; apices 
emarginate, the outer angles often dentiform. Legs reddish, 
finely punctured and pubescent; posterior tarsi with first seg- 
ment about as long as two following together, second segment 
one and one-third times as long as apical width. Abdomen 
with sternites shining, moderately finely, closely and distinctly 
punctured, densely clothed with appressed hairs; fifth sternite 
broadly, distinctly emarginate at apex. 

Female: A little more robust than male; antennae barely 
surpassing middle of elytra; fifth abdominal tergite distinctly 
emarginate at apex; fifth sternite broadly rounded at apex. 

Type locality: Pennsylvania. 

Distribution: Eastern United States and Canada, California. 

Host: Juniperus, Cupressus, Taxodium, Thuja, Chamae- 
cyparis. 

Flight period: Two broods, Spring and Fall (Craighead, 
1922 

69 



The typical form of this species is smaller than 4. dorsalis 
and occurs along the Atlantic coast from Florida to New York 
and possibly as far west as Texas and lowa. The forms re- 
corded from the latter states have not, however, been seen by 
the writer and may belong to some other species. Of this typical 
form the writer has examined thirty-eight specimens from New 
York, Pennsylvania, Maryland and Virginia, all reared from 
Juniperus virginiana Linn. Craighead gives as hosts also Thuja 
and Chamaecyparis. Mr. Fisher informs me that the collection 
of the United States National Museum contains specimens from 
South Carolina, North Carolina, West Virginia, Maryland, 
District of Columbia, New Jersey, New York, Pennsylvania, 
Michigan, Iowa, Texas, and New Mexico. 

In Coastal Central California, in the native habitat of the 
Monterey Cypress, Cupressus macrocarpa Hartweg, there is a 
form which I can separate only in color and size from typical 
confusa. This form is larger (male: 8-11 mm. compared to 
6-7 mm., female: 9-12 mm. as compared to 7-9 mm.) and the 
ground color is dark reddish brown. Although this form is 
separated by about two thousand miles from typical confusa, 
it appears to be only subspecifically distinct and may be desig- 
nated as Atimia confusa maritima. Linsley, new subspecies 
(Holotyype male (No: 4851 Cali. Acad, Sc” Ent) irom 
California, March 27, 1921, and Allotype female (No. 4852 
C. A. S., Ent.) from the same locality, May 22, 1922, both col 
lected by Mr. L. S. Slevin on Cupressus macrocarpa). Thirty- 
eight additional specimens have been studied, of which twenty- 
cne examples in the Slevin Collection (deposited in the Cali- 
fornia Academy of Sciences) are designated as paratypes. 

ATIMIA DORSALIS LeConte 

(Plate 14, fig. 4) 

Atimia dorsalis LeConte, 1869, Ann. Mag. Nat. Hist., (4) 4: 385 

Leng, 1890, Entom. Amer., 6: 10. 

Craighead, 1922, Can. Dept. Agr., Bull. 27: 34 (biol.). 

Hardy, 1926, Rep. Prov. Mus. B. C., 1925: 32, pl. 4, f. 6. 

Linsley, 1934, Pan-Pac. Ent., 10: 24. 

Linsley, 1936, Pan-Pac. Ent., 12: 199 (biol.). 

Male: Form elongate, moderately slender, tapering pos- 
teriorly ; color reddish brown; vestiture coarse, appressed, luteus, 
closely condensed into a pattern at sides of pronotum, elytra, 
and abdominal sternites, with a few scattered, long, erect hairs 

on head, sides of pronotum, and elytra. Head densely clothed 
with appressed, luteus hairs, except for an irregular, glabrous, 
impunctate area at middle of frons which is not at all linear; 
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frons moderately coarsely, closely punctured ; neck coarsely punc- 
tured, the punctures scarsely separated; antennae attaining 
apical one-third of elytra, scape moderately slender, subconical, 
a little more than twice as long as broad, second segment one 
and one-half times as long as broad, third segment two and 
one-half times as long as second, fifth segment one and one-third 
times as long as fourth, outer segments cylindrical, not flat- 
tened or expanded. Pronotum one and one-fourth times as 
broad as long, sides nearly straight, widest before apex, sub- 
apical angles distinct, more or less acute; surface coarsely, 
closely punctured and pubescent with two longitudinal, glabrous, 
impunctate vittae and a post-median, polished, impunctate area, 
lateral vittae not evident, pubescence of area between vittae 

sparse, each hair arising from a coarse puncture; scutellum 
longer than broad, narrowly rounded posteriorly, densely clothed 
with appressed, luteus hairs. Elytra nearly parallel to apical 
one-third, thence gradually narrowed to apices; surface  shal- 
lowly but densely punctured and clothed with appressed luteus 
hairs except for denuded areas; denuded areas usually in the 
form of a longitudinal discal vitta and a transverse post-median 
and subapical area, the lateral pubescence very dense; apices 
emarginate, the outer angles often dentiform. Legs reddish 
brown, finely punctured and pubescent; posterior tarsi slender, 
first segment a little shorter than the two following together, 
second segment twice as long as apical width. Abdomen with 
sternites moderately finely but distinctly punctured, densely 
clothed with appressed hairs at sides, subglabrous at middle 
fifth sternite emarginate at apex. Length: 6-11 mm. 

Female: Larger and more robust than male; antennae 
barely surpassing middle of elytra; fifth abdominal tergite trun- 
cate or rarely very feebly emarginate at apex; fifth sternite 
truncate at apex. Length: 8-12 mm. 

Type locality: “Vancouver’s Island.” 

Distribution: Pacific coast of North America from British 

Columbia to the San Pedro Martir Mountains of Lower Cali- 

fornia. 

Hosts: Libocedrus, Thuja, Sequoia, Cupressus, Juniperus. 

Flight period: Late Spring and Summer at higher altitudes 
and northern portion of range, March to May and September to 
November in southern portion of range. 

This species is very closely related to the preceding and 
may eventually prove to be only subspecifically distinct. In gen- 
eral the two may be distinguished by the characters enumer- 
ated in the key, but it is not uncommon to find specimens in 
which one or more of the differences break down. 
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As has been pointed out previously (Linsley, 1936), A. 
dorsalis is double-brooded in the southern portion of its range, 
the largest brood being active in October and November. The 
species frequently attacks living cupressaceous trees, but usually 
only after they have first been weakened by the attack of bark 
beetles (Phloeosinus spp.). In areas where the Monterey Cyp- 
ress (Cupressus macrocarpa Hartweg) has been planted as a 
windbreak or for ornamental purposes and the trees receive 
inadequate water, Atimia damage may be very severe. 

ATIMIA HELENAE Linsley 

(Plate 14, fig. 5) 

Atimia helenae Linsley, 1934, Pan-Pac. Ent., 10: 25. 

Male: Form elongate, moderately robust, scarcely tapering 
posteriorly; color dark brown or piceous; vestiture sparse, only 
moderately coarse, appressed, grayish and brownish, with an 
intermixture of rather numerous, very long, erect hairs on head, 
pronotum and elytra. Head sparsely clothed with appressed 
hairs; frons closely, irregularly, moderately coarsely punctured, 
without a well defined, median, longitudinal smooth line; vertex 

with a large, glabrous, impunctate area at middle, coarsely, 
closely punctured on each side; antennae barely surpassing mid- 
dle of elytra, scape very robust, subcylindrical, barely more 
than twice as long as broad, coarsely, sparsely punctured, sec- 
ond segment one and one-third times as long as broad, third 
segment about one and three-fourth times as long as second; 
fifth segment barely longer than fourth, outer segments broad, 
flattened, expanded. Pronotum about one and one-half times 
as broad as long, sides a little obtuse, widest before apex, sub- 
apical angles obtuse; surface moderately coarsely, shallowly, ir- 
regularly punctured, sparsely punctured vitta on each side of 
disk, post-median, polished, discal area absent; scutellum longer 
than broad, rounded behind, sparsely clothed with appressed, pale 
hairs. Elytra indistinctly, shallowly, punctured, moderately 
densely pubescent except for the numerous irregular, confluent, 
denuded areas, the largest of which are antemedian, post-median, 

and subapical; apices broadly, separately rounded. Legs piceous, 
finely punctured and pubescent; posterior tarsi moderately 
broad, first segment distinctly shorter than the two following 
together, second segment at most one and one-half times apical 

width. Abdomen with sternites moderately densely pubescent 
at sides, subglabrous at middle; fifth sternite broadly, distinctly 
emarginate at apex. Length: 8-10 mm. 

Female: Larger and more robust than male; antennae at- 
taining only basal one-third of elytra, outer segments more 
strongly flattened; fifth abdominal tergite truncate at apex; fifth 
abdominal sternite broadly rounded at apex. Length: 9-12 mm. 
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Type locality : Cypress Ridge, Marin County, California. 

Distribution: Dry foothills of central and northern Cali- 
fornia (Marin, Sonoma, Napa, and Lake counties). 

Host plant: Cupressus sargentu. 

This species may be readily distinguished from all other 
known members of the genus by t the peculiar structure of the 
antennae (stout, cylindrical scape and broad, flattened, outer 

ea and from all except chinensis by the separately 
rounded elytral apices. Twenty-nine examples have been studied, 
all beaten or reared from the Sargent Cypress, which grows in 
only a few limited areas in the dry, serpentine foothills of north- 
ern and central California, 

ATIMIA MEXICANA Linsley 

Atimia mexicana Linsley, 1934, Pan-Pac. Ent., 10: 24 

Female: Form elongate, robust, tapering posteriorly; color 
dark brown, elytra, abdomen and legs reddish; vestiture coarse, 

appressed, luteus, pronotum and elytra almost devoid of erect 
hairs. Head with a narrow, vertical, polished, glabrous and im- 

punctate, median, longitudinal vitta extending from vertex to 

level of antennal bases; frons and vertex densely clothed with 
appressed luteus hairs obscuring surface; antennae barely sur- 
passing middle of elytra; scape robust, subconical, barely more 
than twice as long as broad, second segment one and one-fourth 
times as long as broad, third segment twice as long as second, 
fifth segment barely longer than fourth, outer segments cylin- 
drical, not flattened or expanded. Pronotum one-fourth wider 
than long, sides feebly obtuse, widest near middle, subapical 

angles distinct, nearly right angular; surface shining, densely 

clothed with appressed luteus hairs except for four irregularly, 
sparsely, and very coarsely punctured, sparsely pubescent, 
straight, longitudinal vittae, the dorsal pair subparallel, approxi- 
mate, disk without a post-median, polished, glabrous area; scu- 
tellum a little wider than long, broadly rounded behind. Elytra 
gradually narrowed to apical one-third, thence more strongly 
to apex; surface indistinctly punctured, densely clothed with 
appressed luteus hairs except for polished, denuded areas; de- 
nuded areas numerous, narrow, longitudinal and transverse; 
apices transversely truncate. Legs reddish, finely punctured and 
pubescent; posterior tarsi with first segment nearly as long as 
two following together, second segment one and one-third times 
as long as apical width. Abdomen with sternites densely clothed 
with appressed hairs except for four narrow, longitudinal, 
glabrous, polished, impunctate vittae; fifth tergite broadly 
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rounded at apex, fifth sternite subtruncate at apex. Length 
11-12 mm. 

Type locality: Real de Arriba, Mexico. 

Distribution: District of Temescaltepec, Mexico. 

Host: Thuja occidentalis. 

Flight period: May. 

This species is about the size of A. dorsalis Lec., from 
which it differs in the short third segment of the antennae 
(only twice as long as second segment), elytral pattern of de- 
nuded areas, and truncate elytral apices. 

ATIMIA VANDYKEI Linsley, new species 

(Plate 14, fig. 8) 

Male: Form elongate, moderately robust, gradually taper- 
ing posteriorly, color very dark brown; vestiture coarse, dense, 

appressed, luteus, with scattered, long, Breet hairs on head, sides 
of pronotum, and elytra. Head coarsely, closely punctured ex- 
cept for a large, irregular, glabrous, impunctate area on vertex 
and a narrow, median, longitudinal polished vitta on frons; neck 
moderately coarsely, closely punctured on each side of midline; 
antennae nearly attaining apical one-third of elytra, scape short, 
robust, about twice as long as broad, second segment one and 
one-fourth times as long as broad, third segment “about one and 
one-half times as long as second, fifth segment one and one- 
fourth times as long as fourth, outer segments cylindrical, not 
expanded or flattened. Pronotum one and one-third times as 
broad as long, sides obtusely rounded, widest at middle, sub- 
apical angles rounded; surface shining, coarsely, closely punc- 
tured, densely clothed with appressed hairs except for two arcu- 
ate, longitudinal, subglabrous, sparsely punctured vittae and a 
post-median, discal, polished area; scutellum about as wide as 
long, broadly rounded posteriorly, densely clothed with luteus 
hairs. Elytra subparallel to apical one-fourth, thence narrowed 
to apices; surface moderately finely but not closely punctured, 
densely clothed with coarse, appressed, luteus hairs except for 
the denuded areas, denuded areas mostly small, irregular, sub- 

oval or transverse; apices transversely truncate. Legs dark 
brown, finely punctured and pubescent; posterior tarsi with first 
segment nearly as long as two following together, second seg- 
ment less than one and one-half times as long as apical width. 
Abdomen with sternites moderately finely but distinctly pune- 
tured, densely clothed with appressed luteus hairs at side, sub- 
glabrous at middle; fifth sternite broadly, distinctly, emarginate 
abapex.) | lWeneitia@: Samara 

74 



Female: Form more robust than male; antennae attaining 
only middle of elytra; fifth abdominal tergite rounded at apex, 
fifth sternite truncate at apex. Length 8.5 mm. 

Holotype male (No. 4853 Calif. Acad. Sci., Ent.) from 
Ft. Wingate, New Mexico, June 9, 1935, allotype female (No. 

4854 C. A. S. Ent.), from Gallup, New Mexico, June 6, 
1935, and one paratype female (Van Dyke collection, C. A. S., 
Ent.), from Santa Fe, New Mexico, June 16, ae All three 
specimens were beaten from Juniperus by Dr. E. C. Van Dyke, 
to whom the writer is indebted for the privilege af studying them, 

This species is suggestive of confusa, but may be readily 
distinguished by the short, robust antennal scape which is only 
about twice as long as broad, the short third segment of the an- 
tennae which is only one and one-half times as long as the sec- 
ond segment (as compared to two and one-third times as long 
in confusa), the transversely truncate elytral apices, and the 
shape of the fifth abdominal tergite and sternite of the female 
which are rounded and truncate respectively. 

ATIMIA Hopprincr Linsley, new species 

(Plate 14, fig. 6) 

Male: Form moderately elongate, robust, scarcely tapering 
posteriorly; color black, vestiture coarse, appressed, grayish- 
white, with scattered long, erect, pale hairs on head, pronotum, 
and ely tra. Head densely clothed with appressed hairs; vertex 
and frons coarsely, closely punctured, without a large, glabrous, 
impunctate, polished area; antennae attaining apical ‘one-third of 

elytra, scape moderately robust, subconical, more than two and 
one-half times as long as broad, second segment one and one- 
half times as long as broad, third segment less than twice as long 
as second, fifth segment but little longer than fourth, outer seg- 

ments cylindrical, not flattened or conspicuously expanded. 
Pronotum a little wider than long, sides feebly obtuse, widest 

before apex, subapical angles obtuse; surface coarsely, more or 
less regularly punctured, disk sparsely pubescent, without any 
glabrous, impunctate, longitudinal vittiform areas; scutellum 
longer than broad, narrowly rounded posteriorly, sparsely pubes- 
cent. Elytra rather finely, closely punctured, moderately densely 
clothed with appressed pale hairs except for denuded areas; de- 
nuded areas small, irregular, poorly defined, not forming a dis- 
tinct pattern; apices transversely truncate. Legs black, finely 
punctured and pubescent; posterior tarsi moderately broad, first 
segment distinctly shorter than two following together, second 
segment about one and one-half times as long as broad. Ab- 
domen with sternites finely, closely punctured, densely clothed 
with appressed hairs at sides, sparsely at middle; fifth sternite 
broadly, distinctly emarginate at apex. Length 6 mm. 
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Female: Larger and more robust than male; antennae not 
quite attaining middle of elytra; pronotum with sides very ob- 
tuse; fifth abdominal tergite and sternite feebly emarginate at 
apex. Length 9 mm. 

Type locality: Mt. Rainier, Washington, 

Distribution: Washington and Oregon. 

Flight period: July. 

Host: Chamaecyparis nootkatensis (Lamb). 

Holotype male and allotype female (collection of R. Hop- 
ping), from White R. Camp, Mt. Rainier, Washington, July 27, 
1936 and July 30, 1933, respectively, collected by Mr. J. Wilcox. 
Paratypes, a male and a female, from Santiam National Forest, 
Oregon, July 20, 1914 on “Alaska Cedar,” W. J, Chamberlim 
collector (collection of California Academy of Sciences). 

This species is apparently related to A. helenae Linsley, but 
differs in the slender antennae which are not flattened or ex- 
panded apically, uniformly and more finely punctured pronotum, 
absence of longitudinal vittiform denuded areas on the prono- 
tum and elytra, and transversely truncate elytral apices. The 
writer is under obligation to his friend Mr, Ralph Hopping for — 
the privilege of studying the first two specimens of this species. 

ATIMIA CHINENSIS Linsley, new species 

(Plate 14, fig. 3) 

Female: Form elongate, moderately robust, gradually taper- 
ing posteriorly; color dark brown; vestiture coarse, appressed, 
luteus, with a few scattered, long, erect hairs on head and sides 
of pronotum. Head rather densely clothed with appressed hairs ; 
frons coarsely, contiguously punctured except for a short, ir 
regular, polished, glabrous ‘and impunctate median longitudinal 
vitta between the eyes and antennal bases; neck coarsely and 
very closely punctured; antennae barely surpassing the middle 
of the elytra, scape robust, subconical, a little more than twice 
as long as broad, second segment one and one-fourth times as 

long as broad, third segment twice as long as second, fifth seg- 
ment less than one and one-fourth times as long as fourth, outer 
segments slender, not expanded. Pronotum one and one-fourth 
times as wide as long, sides feebly obtuse, widest at middle, 

subapical angles rounded; surface dull, coarsely, very closely 
punctured, without longitudinal, glabrous, 1impunctate vittae; 
appressed hairs dense at sides, sparse on disk; scutellum about 
as long as wide, rounded bel hind, moderately: pubescent. Elytra 
narrowed from apical one- third to apex; surface moderately 
finely punctured and densely clothed with appressed hairs ex- 
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cept for a narrow, longitudinal, polished, glabrous and impunc- 
tate, subsutural vitta and numerous small, rounder or transverse 
denuded areas; apices broadly, separately rounded. Legs black, 
finely punctured and pubescent; posterior tarsi with first seg- 
ment distinctly shorter than two following together, barely one 
and one-half times as long as second segment. Abdomen with 
sternites finely, distinctly punctured, clothed with long, appressed, 
luteus hairs, sparse on disk; fifth tergite feebly emarginate at 
apex, fifth sternite feebly truncate at apex. Length 6.5 mm. 

Holotype female (Musée Heude, Shanghai), from Chusan 
Isl., Chekiang Province, May 26, 1931, collected by O. Piel, and 
very kindly submitted to the writer for study by Mr. J. Linsley 
Gressitt. 

In the sculpturing of the pronotum this species is most 
similar to A. hoppingi Linsley, but differs in the short second 
antennal segment, luteus rather than ashy gray pubescence, nar- 
row, vittiform and transverse, denuded areas of the elytra, and 
rounded elytral apices. In this latter character it agrees with 
helenae Linsley, from which it may be readily distinguished by 
the slender antennal segments, absence of pronotal vittae, and 
dense, luteus pubescence. 

Genus PARATIMIA Fisher 

Paratimia Fisher, 1915, Proc. Ent. Soc. Wash., 17: 78. 

Form elongate, slender, subcylindrical; vestiture moder- 
ately coarse, appressed, with an intermixture of long, erect setae 
on dorsal surface; pronotum, elytra, and abdominal sternites 
without denuded areas. Head short, broad; eyes emarginate, 
dorsal and ventral lobes connected posteriorly by about four 
rows of facets; antennal scape subconical, outer segments flat- 
tened and expanded slightly in the female, slender in the male; 
maxillary palpi with the last segment triangular. Pronotum as 
long as broad, sides more or less evenly rounded; anterior coxae 
narrowly separated by the prosternum, intercoxal process less 
than one-third as wide as coxae, cavities angulated externally. 
Elytra about two and one-half times as long as broad, slightly 
narrowed apically ; costae not evident; apices separately rounded. 
Abdomen of female with fiith tergite about twice as long as 
basal width, broad at base, sides subparallel, apex truncate, fifth 
sternite about twice as long as fourth, sides subparallel, apex 
truncate. 

Genotype: Paratimia conicola Fisher (by original desig- 
nation ). 

This genus may be distinguished from Atimia by the nar- 
row, cylindrical form, absence of denuded areas from the elytra 
and pronotum, narrowly separated anterior coxae, triangular ulti- 
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mnate segment of the maxillary palpi, less deeply emarginate 
eyes, and the long, parallel-sided fifth tergite and sternite of the 
female. The following is the only known species: 

PARATIMIA CONICOLA Fisher 

(Plate 14, fig. 2) 

Paratimia conicola Fisher, 1915, Proc. Ent. Soc. Wash., 17: 78. 

Craighead, 1928, Can. Dept. Agr., Bull. 27: 35 (larva). 

Male: Form elongate, very slender, subparallel; color red- 
dish brown; appressed hairs whitish on head, base of pronotum, 
scutellum along elytral suture, and on ventral surface reddish, 
erect setae reddish on pronotum, whitish elsewhere. Head mod- 
erately densely clothed with appressed hairs, coarsely, closely, 
but irregularly punctured; antennae attaining apical one-third 
of elytra, scape subconical, second segment one and one-half 
times as long as broad, third segment nearly three times as 
long as second, fifth segment one and one-fourth times as long 
as fourth, outer segments subcylindrical, not expanded, Prono- 
tum as long as broad, sides obtuse, widest before apex; surface 
coarsely, rather regularly punctured, moderately densely clothed 
with appressed hairs which do not entirely obscure the integu- 
ment; scutellum a little longer than wide, broadly rounded pos- 
teriorly. Elytra with sides subparallel to apical one-fourth; sur- 
face less closely punctured than pronotum, the punctures vary- 
ing from nearly one to two diameters apart; reddish hairs mod- 
erately sparse; arising from the coarse punctures, white pubes- 
cence dense, finer; apices broadly, separately rounded. Legs 
moderately finely , not closely punctured, moderately sparsely 
pubescent; posterior tarsi with first segment about as long as 
the two following together, second segment twice as long as 
apical width. Abdomen with sternites moderately finely but dis- 
tinctly punctured, densely clothed with appressed white pubes- 
cence; fifth sternite shorter than fourth, broadly emarginate 
at apex. Length 8-11 mm. 

Female: <A little more robust than male; antennae attain- 
ing middle of elytra, outer segments flattened, expanded; fifth ab- 
dominal sternite longer than fourth, truncate at apex. Length 
9-13 mm. 

Type locality: “Monumental Mines, California.” 

Distribution: Coast Range Mountains of California (Santa 
Lucia Mts., Santa Cruz Mts., Napa to Siskiyou and Shasta 
counties) ; Josephine County, Oregon. 

Hosts: Cones of Pinus attenuata and bolanderi. 

Flight period: March to May. 
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This species may be readily known by the narrow, cylin- 
drical body form, reddish-brown in color, and narrow, white, 

sutural elytral stripe. The larva is similar to that of Atimia 
dorsalis but lacks the pronotal pubescence. 

P. conicola has long been thought to be restricted to the 
cones of the knob-cone pine, Pinus attenuata. This tree occurs 
in only a few scattered localities on barren or rocky slopes, and 
the cones persist on the trunk and branches for several (some- 
times fifteen to twenty) years. Recently, however, the species 
has been taken on P. bolanderi along the Mendocino coast (E. C. 
Van Dyke, A. E. Michelbacher, R. L. Usinger). This suggests 
that it may utilize the cones of several species of pine. The eggs 
are deposited at the base of young cones and the larvae feed 
in the pithy center and in the seeds and scales. Usually more 
than one larva lives in a cone and occasionally six or seven will 
successfully mature. On the average, however, only two or three 

beetles will emerge from a single cone.* Pupation occurs in 
the fall and transformation occurs almost immediately, Emer- 
gence follows in early spring (March and April). The species 
appears to be very sensitive to temperature changes and if in- 
fested cones are brought into a warm room during the winter 
months, adults will emerge within a few hours. Likewise, in 
severe winters many adults are killed in their pupal cells. 
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not apply in the case of open cone pines. 
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PLATE 14 

ATIMIINI 

1. A. huachucae. 2. P.conicola. 

3. A. chinensis. 4. A. dorsalis. 5. A. helenae. 

6. A. hopping. 7. A. confusa. 8. A. vandyket. 
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A NEW SPECIES OF EUPAGODERES HORN FROM 

DEATH VALLEY, CALIFORNIA 

(COLEOPTERA: CURCULIONIDAE) 

By Peter C. Tine, Sr. 
State Department of Agriculture, San Francisco, California 

EUPAGODERES CALIFORNICUS Ting, new species 

Form of female rather robust; elytra less than one-third 
longer than broad, sides only slightly rounded but converging 
abruptly from apical third to apex. Form of male more elon- 
gate; elytra more than one-third longer than broad, inflated pos- 
teriorly and more evenly rounded at base of declivity than fe- 
male. Color of vestiture usually predominantly white, pronotal 
vittae light to dark cinereous, elytral serial punctures surrounded 
with minute, black areas giving the species a speckled appear- 
ance, femora and tibiae without the usual pronounced, dark 
markings of many species; occasionally, as in other species of 
the genus, specimens will have a more or less uniform reddish 
tan color. The closely related desertus Horn lacks the distinct, 
speckled appearance but has faint, yellow vittae (best seen with 
the unaided eye) on the alternate, elytral intervals which are en- 
tirely lacking on californicus. Length of females (anterior mar- 
gin of eye to apex of elytron) 12 mm. to 17 mm., males 10.5 mm. 
to 15.5 mm.; width, females 5.8 mm. to 8.5 mm., males 4.9 
mm, to 7 mm. 

Rostrum transversely constricted at base; shorter than pro- 
notum (2.9: 3.5); trisulcate, median sulcus shallow generally 
extending only three-quarters the distance from base to antennal 
articulation, lateral sulci shorter and closer together at base 
than apex; nasal plate (epistoma) more deeply emarginate than 
desertus and with larger, triangular-shaped, glabrous area at 
base of nasal plate. Prothorax wider than long (5:3.5), sides 
more convex in male than female; pronotum usually with shal- 
low, median sulcus deepest in basal half, surface with rather 
sparsely-placed punctures of an irregular shape and depth. 
Elytra generally with convex intervals in females, only slightly 
so in males; serial punctures broadly shallow not deep and clear 
cut as in desertus; tenth row of serial punctures generally ob- 
scured with scaly vestiture except at basal third, is usually vis- 
ible for full length in desertus. Fifth abdominal sternite in both 
sexes with median area more convex than in desertus; female 
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with a deep, lateral marginal furrow extending along the basal 
half; male with faint, lateral marginal depression along basal 

third; the female of desertus has a deep lateral marginal fur- 
row along the basal third, male with pronounced, lateral mar- 

ginal depression along the basal half. Vestigial metathoracic 
wing, seventh and eighth abdominal tergites of male, and me- 
dian lobe and ring of tegmen of male genitalia as shown in fig- 
ures B, E, and F. Female genitalia with mesal margins of cox- 

ites (heavily sclerotized dorso-apical structures!) nearly parallel 
—not diverging greatly as in desertus; outer apical margins of 
coxites more convex than in desertus, 

Type locality: Stove Pipe Wells, Death Valley, California, 
89 specimens collected on Arrow-weed, Pluchea sericea Cov. 
by Mr. J. J. du Bois and Mr. B. E. White on April 13, 1938. Dr. 
FE. Gorton Linsley and Dr. A. E. Michelbacher collected 35 more 
specimens on the west side of Death Valley, twenty miles south 
of Furnace Creek Ranch on April 8, 1939. 

Holotype male and allotype female (Nos. 4819 and 4820) 
in the entomolegical museum of the California Academy of 
Sciences, San Francisco. One hundred paratypes have been des- 
ignated and will be placed in the collections of the United States 
National Museum (through L. L. Buchanan), Los Angeles Mu- 

seum, California Academy of Sciences (through E. C. Van 
Dyke) ; State Department of Agriculture, San Francisco; B. E. 
White, J. 1). du Bois") CG; Davis =. G) Linsleys Aw hee iitelnele 
bacher, M. A. Cazier, and in that of the author. 

E. californicus is closely related to desertus Horn, but is 
distinct and easily separated from the latter by numerous dif- 
ferences previously given and compared in the description—-the 
most salient characters apparently being found in the fifth ab- 
dominal sternite of both sexes, and in the shape (first few rows) 
and number (tenth row) of the elytral serial punctures. The 
most variable characters other than size and color (in part) ap- 
pear to be in the proportional length and width of the prothorax 
and in the degree of convexity of the elytral intervals. 

On the same collecting trip to the type locality of califor- 
micus, Mr. du Bois and Mr. White were also successful in collect- 
ing six specimens of the previously rare FE. mortivallis Fall. 
The following year on April 3, 1939, at the same locality Messrs. 
RG) Dahl, L. Lb. jensen, W..k. Barr and Ki S) Magenmcole 
lected over one hundred additional specimens of mortivallis on 
Creosote Bush, Larrea tridentata var. glutinosa Jep. 

1 For the present these structures are believed to be parts of the coxites which are 

bilobed with the styli being borne by the nearly membranous, ventrally placed lobes. 
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pereenad 

PLATE 15 

Structural details of Hupagoderes desertus Horn and 

Eupagoderes californicus Ting, new species. 

EXPLANATION OF FIGURES 

Eupagoderes desertus Horn, vestigial metathoracic wing. 

Eupagoderes californicus new species, same. 

Eupagoderes desertus Horn, seventh and eighth tergites of male 
showing distribution and shape of setae with broadest 

scale-like seta present enlarged. 

Eupagoderes desertus Horn, median lobe and ring of tegmen 

(at base) of male genitalia. 

Eupagoderes californicus new species, same particularly show- 

ing dorso-median processes of tegmen. 

Eupagoderes californicus new species, seventh and eighth ter- 

gites of male showing distribution and shape of setae with 
broadest scale-like seta present enlarged. 



THE LIFE HISTORY OF THE SAND WASP, BEMBIX 

OCCIDENTALIS BEUTENMUELLERI FOX 

AND ITS PARASITES 

By Georce E. Bowart and Joun W. MacSwain!? 
University of California, Berkeley 

This is the first of a series of papers intended to present 
results of biological studies by the authors on various aculeate 
Hymenoptera and their parasites. The present study was made 
at Antioch, Contra Costa County, California, during the sum- 

mer and fall of 1938, and the spring of 1939. We have found 
the works of Fabre (1908), Ferton (1923), and Rau (1918) 
particularly useful in providing a source of corroborative data 
en the habits of bembicid wasps and we would refer the reader 
to these papers which are cited in the bibliography. 

TAXONOMY AND DISTRIBUTION OF Host 

Bembix occidentalis Fox? was described from Lower Cali- 
fornia and was based on forms with pronounced yellow macula- 
tions. In 1901, from a black specimen Fox described Bembix 
beutenmuelleri®? from Stockton, California. At Antioch (figs. 

1-4) specimens show a complete gradation from the yellow type 
to an entirely black phase. If black forms are later found in 
Lower California, it will probably be necessary to retain only 
Bembix occidentalis s. str. Other localities for B. occidentalis 
beutenmuelleri include Los Angeles County, California, and Van 
sickle Canyon, Oregon (Parker, 1929). his reference@also 
records specimens of doubtful position from Arizona and New 
Mexico. 

HABITAT 

The habitat in which this study was made is confined to a 
few isolated sand dunes east of Antioch, California. The dunes 

are bounded on the north and east sides by tule marshes and 

1 We would like to acknowledge the assistance of Dr. E. C. Van Dyke under whose 
direction this paper was prepared; Messrs. E. P. Van Duzee and R. L. Usinger 
for permission to use material in the California Academy of Sciences; Dr. E. G. 
Linsley for reading the manuscript and offering suggestions, and Miss Jane M. 
North for help in gathering field material. 

2 Bembix occidentalis Fox, 1893, Proc. Calif. Acad. Sci. (2), 4:10. 

> Bembix beutenmuelleri Fox, 1901, Journ. N. Y. Ent. Soce., 9: 83. 
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the banks of the Sacramento River, along the south and west 

by vineyards. The actual dune slopes are devoid of vegetation 
and furnish preferred nesting sites. The dunes are relatively per- 
manent in position with a soft, shifting surface layer and a harder 
packed sub-stratum. Frequent afternoon winds cause a constant 
movement of this top layer and a consequent covering of bur- 
row entrances. Occasionally a strong wind will remove both 
the surface layer and sub-stratum to a depth of a foot or more 
on the windward side and deposit it on the lee of the dune. 
In some cases wind excavation uncovers and removes living 
cocoons as well as dead ones from previous years. A complete 
mortality has been observed in excavated cocoons which have 
been exposed to the heat of the sun. In addition to this me- 
chanical hazard and to insect parasites, B. occidentalis beuten- 

muelleri in larval state suffers from mold and occasionally as 
an adult from the predatory attacks of the large asilid fly, 
Proctocantha occidentalis Hine. 

In making a study of this species it was found necessary 
to choose a single large nesting site, since the dunes harbor 
several colonies whose periods of activity vary. The larger colo- 
nies were all located on the slopes of the dunes and only a few 
isolated specimens made use of the summits. 

EMERGENCE 

Emergence took place suddenly, a characteristic feature of 
the wasps of this genus as has been noted by Rau (1918:9) in 
his study of Bembix nubilipennis Cresson. On August 17, 1938, 
both sexes appeared together and almost immediately commenced 
what has been called by Rau “the mating dance.’’ This is a 
rapid zigzag flight a few inches above the ground and within 
the confines of the colony. At times a male and a female break 
away from the group in a short rapid flight terminating with 
a brief contact on the ground. Since this species is both polyg- 
amous and polyandrous, the procedure was repeated many 
times. Often the male and female attempting to leave the 
“dance” would be followed by one or more additional males 
causing the attempt to be abandoned or ending on the ground 
in a brief struggle. The mating period lasted for a week, and 
during this time no digging was observed. On sunny days flight 
commenced at about 10 a. m. and reached its peak around noon, 
after which nearby flowers were visited for nectar, and by 4 p. m. 
the majority of the wasps returned to their burrows. In con- 
trast to B. nubilipennis Cresson both males and females of the 
present species returned to the burrows for the night, at least 
at the beginning of the season. This fact was established by 
opening the burrows in the early evening and taking both sexes 
from them, 



Burrow CONSTRUCTION 

On August 28 several females had commenced digging, while 
males were numerous and still attempted to mate with them. 
The females which were digging eluded or fought them off. 
Burrowing activities started at about 10 a. m. and continued 
intermittently until about 3 or 4 p. m. Although several trial 
holes were started by each female, these and the first completed 
burrow were made in one day. Upon completion, this final hole 
was used by the female as a place to spend the night, while 
males probably used the holes from which they had emerged 
originally. 

The burrow shaft is sunk at an angle of 15 to 30 degrees 
from the horizontal, and to a depth of from 16 to 24 inches. 

The entrance is oval for a depth of an inch, with surface di- 
mensions of one-half by three-eighths of an inch. The main 
tunnel is circular and of an average width of three-eighths of 
an inch. It terminates in an elliptical cell with its dimensions 
about an inch and a half long and five-eighths of an inch wide 
at the middle and with its long axis horizontal. The wasp digs 
by seizing the sand particles in the mandibles and tearing them 
free from their loose surroundings. The sand particles are then 
thrown backwards by the spines of the anterior tarsi. Since 
there is no cementing of sand grains, advantage is taken of 
areas on the dune which have been denuded of the loose topsoil 
by the wind. In these bare areas there is a great concentration 
of nests and the entrances may be communal, serving from two 
to a probable maximum of six single burrows. An entrance of 
this type is larger and more irregular than that of a single bur- 
row, but only extends for an inch or two below the surface, 
at which point the individual holes diverge. Communal en- 
trances are left open at all times, but the individual entrances 
within may be closed upon departure of the females. When 
provisioning is started and the egg laid, the wasp habitually 
covers the nest before each departure. When provisioning has 
been completed, the burrow is plugged with sand and packed 
for a depth of two or more inches. While plugging the com- 
pleted nest, the wasp faces away from her entrance and zigzags 
back and forth in arcs of increasing radius, kicking jets of 
sands towards it, which are accurately gauged as to distance and 
direction. At intervals she interrupts this process to back into 
her burrow and tamp the sand firm with the end of her ab- 
domen, When the plug has been completed, sand is kicked 
about indiscriminately to disguise traces of occupation. 

Foop Hapits AND OVIPOSITION 

The observation that Bembix uses flies for nest provision- 
ing was first made by Latreille and later confirmed by Lepele- 
tier (1841). Females of B. occidentalis beutenmuelleri were 
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first observed provisioning their nests on September 4. The 
ortalid fly, Anacampta latiuscula Loew, was used, necessitating 
a trip of at least 150 yards to the nearest habitats harboring 
this species. First egg laying was coincident with this provis- 
ioning. Although we were unable to observe the manner in 
which this species lays her egg, that of a closely related species, 
comata Parker, was discovered attached to the upper wall of 
the cell immediately prior to the wasp’s entrance with the first 
food. At variance with this is the method followed by oculata 
Latreille, a European species studied by Ferton (1923:91), 
which attaches its egg to the underside of the fly’s wing base. 
At the same time Ferton also reported that mediterranea Hand- 
lirsch deposits its egg on the floor of the cell, supporting it 
with small, conical sand pellets. It seems likely from the above 
statements that variations in the oviposition habit may be spe- 
cific characters within the genus. 

Ortalids continued to be the exclusive food for the larvae 
of our wasp until September 18 when females were found with 
the green bottle fly, Lucilia sericata Meigen. This selection, in 
all probability, was the direct result of the establishment of a 
pig pen in direct line with the wasp’s ortalid search. Also, at 
about this time, we noted that other flies were being used, a par- 

tial list of which follows: Eristalis latifrons Loew, Elophilus 
latifrons Loew, Calliphora erythrocephala Meigen, two undeter- 
mined metopids, Musca domestica Linnaeus, Stratiomyia lati- 
ceps Loew, Chrysops species. It is of interest to note that the 
genera Musca, Lucilia, and Eristalis were included in the list 
of prey given for B. oculata by Ferton (1923: 75). 

We observed that whereas the ortalids were invariably im- 
mobilized when brought to the burrows, some of the syrphids 
were apparently merely held in captivity and, when taken, both 
the wasp and its prey would fly about in the net. 

In Europe considerable controversy has arisen concerning 
the method of attack by Bembix. Lepeletier (1841) stated that 
the flies were paralyzed but Fabre (1908, 1: 236) and Wesen- 
burg-Lund described the fly as being dead and crushed or scarred 
by the wasp’s mandibles when brought to the nest. Marchal 
(1893) took a neutral stand by stating that the method was 
not precise but very variable. Ferton (1923:74), in what 
seemed to be conclusive experiments, demonstrated that the 

flies were not mutilated by the wasp but merely paralyzed and, 
when exhumed, could be kept alive for as long as fifteen days. 
At the same time he described the act of paralyzing (1923: 77) 
in which the fly was held by the head, the wasp’s abdomen re- 
curving to sting it a little behind the mouth. This process was 
said to occur either in flight or upon the sand. 

The female wasp will occasionally visit flowers for nectar 
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but apparently does not remain long and soon resumes provis- 
ioning activities. After mating the males pass the remainder 
of their active life at flowers. For this purpose Eriogonum 
parvifolium Sm., Croton Californicus (Muhl), and Heliotropium 
curassavicum Linn, are most commonly visited. 

Host DEVELOPMENT 

The newly hatched larva feeds upon the first fly provided, 
chewing and sucking steadily while pouring salivary fluid into 
ite, ers: sal abdomen is usually devoured completely whereas 
the head and thorax may be chewed but are seldom consumed. 
Provisioning proceeds with the larval development so that flies 
are brought | in at greater frequency as the young wasp increases 

in size, vigor, and ‘appetite. Apparently, as a general rule, plenty 
of food is provided since the adult wasps exhibit a very uni- 
form size. Judging from our first records of completed cocoons 
(September 18) it takes about two weeks for larval develop- 
ment and case formation, 

The process of cocoon spinning has been described by Fabre 
(1908, 1: 255) for B. rostrata which works in the same manner 
as B. beutenmuelleri, (The size, proportions, thickness, and 
something of the texture and details of the completed case are 
shown by the plate figures.) In addition to Fabre’s observations 
on the formation of the cap, we have noted that just prior to 
its construction, the larva carries the loose ends of silk from 
the inner wall over the top to the exterior, thus forming a defi- 

nite line of weakness for later emergence of the adult. Highly 
characteristic for all bembicids are the small resinous appearing 
tubercles which resemble minute volcanos or simple craters and 
are distributed on a single transverse plane throughout the mid- 
dle of the case. They may be easily observed on the inner wall 
of the cocoon by the areas of heaviest silk deposition. Rhine- 
hard (1929: 36) in a simple experiment with Sphecius has dem- 
onstrated that these tubercles can act as ventilators since they 
form the only areas permeable to air. In B. beutenmuelleri 
these pores are tuberculate externally, from four to seven in 

number, and somewhat unevenly spaced. The cocoon cap, which 
is provided for the escape of the adult, is illustrated in figure 6. 
In contrast to Bembix comata, beutenmuelleri has a silken cocoon 
lining so heavy that a broken case is held together by it. 

Overwintering takes place in the last larval stage which is 
dormant and commonly termed the prepupa. Under ‘normal cir- 
cumstances pupation occurs in the late spring and emergence 
in the late summer, but exposure to the sun causes premature 
pupation followed by death which may be delayed enough to 
allow for pigmentation. 
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PARASITISM BY DASYMUTILLA SACKENII (CRESSON )* 

(HyMENOPTERA-MUTILLIDAE ) 

A previous biological investigation of Bembix parasitism 
by mutillid wasps was published by Mickel (1928) for Dasy- 
mutilla bioloculata (Cresson) as a parasite of Bembix prwinosa 
Fox and Microbembex monodonata (Say). This paper also in- 
cludes a comprehensive bibliography of other works dealing 
with mutillid life histories. 

According to Mickel (1928) Dasymutilla sackenu (Cresson) 
ranges throughout the state of California and into bordering 
areas of Oregon and northern Nevada. This species at Antioch 
is of a very uniform size (figs. 11-12) which indicates a narrow 
host selection. However, the general distribution and large num- 
ber of this multillid on the dunes makes it seem probable that 
B. occidentalis beutenmuelleri is not its only host. Apparently 
this same species attains a much greater size in southern Cal- 
ifornia. 

The activity range of the adults is from June to November 
and only worn Fenwiies are present at the end of the season. The 

adult is active above ground only in the early morning and late 
afternoon and usually the only specimens seen during the middle 
of the day are females actively seeking shade. For this purpose 
they make use of old open holes remaining from previous years 
or the shaded areas by banks of sand. The males overlap the 
daily activity period of the females to a slight extent and have 
been taken in the middle of the day on vegetation. 

The flight of the male is slow and irregular, a few inches 

above the ground, and is often interrupted by a collision with 
bushes. Both sexes, when taken in the net or pursued over the 
sand, rub the second and third abdominal tergites together pro- 
ducing an intermittent high-pitched squeak. The female also 
produces this noise while investigating a burrow. She is pro- 
tected from the return of the owner “by her highly sclerotized 
integument and by possession of a powerful and “extremely long 
sting. This sting is very flexible and is capable of inflicting 
a series of painful wounds (which on most humans swell for a 
short time and then subside). The females will enter any hole 
of suitable size for varying periods of time but in nearly all of 
these cases finds nothing upon which to oviposit. 

The mutillid often appears to sense the presence of a cov- 
ered burrow and, after scratching in the sand, will uncover the 

hole and gain access to the pupal cases of the bembicid. Accord- 
ing to Mickel (1928) the wasp cuts a small hole in the pupal 
case with her mandibles and then oviposits on the prepupa 

* Dasymutilla sackenii (Cresson), 1865, Proc. Ent. Soe. Phila., 4: 385 (Mutilla). 
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within. After oviposition she closes the hole in the case and 
covers the burrow. Figure 13 illustrates a Bembix pupal case 
which has been exposed by the strong winds at Antioch. In this 
case the mutillid had attacked the Bembix either shortly before 
or after it was exposed. The host had completed pupation and 
started pigmentation when attacked by the mutillid larva which 
consumed it and forced the head and the hard parts of the 
thorax, legs, and abdominal tergites to the end of the case be- 

fore spinning its case and entering the prepupal stage. Figure 
14 shows another excavated pupal case. Here the mutillid has 
consumed the prepupal stage of the host as usual and then been 
forced to an abnormally early pupation due to exposure to the 
weather. Under ordinary conditions this pupation of the para- 
site would not take place until the spring or early summer of 
the following year. In the normal cycle of the parasite the larva, 
upon hatching from its egg, consumes its host and pushes the 
indigestable portions of the cap end of the Bembix cocoon. 
Using this detritus as a base the larva spins a loose framework 
of silk which completely fills the host’s case and is loosely at- 
tached to the walls. This framework is rapidly built up on the 
inside into a heavy opaque sheath which is only thinly closed 
toward the cap end in order to allow for emergence. 

From a gross examination the parasitic larva can easily be 
distinguished from its host by the following characters: smaller 
in size, a more polished integument, prominent lateral margins 
of segments, apical tergites strongly cleft as opposed to truncate, 
and the head smaller with sharper mandibles which are opposed 
rather than parallel. 

The parasitism of Bembix occidentalis beutenmuellert was 
found to be approximately one percent of the total population 
cn the dune studied. On the other dunes having a different host 
activity range there may be a higher degree of parasitism. The 
fact that the greatest mutillid population occurs in localities har- 
boring few Bembix seems to indicate that this bembicid is host 
for only a minority of the mutillids present. 

PARASITISM BY ANTHRAX ATRATA LOEW’ AND EXoPROSOPO 

EREMITA OSTEN SACKEN® ( DIpTERA-BOMBYLIIDAE) 

Bombyliid flies have long been known as parasites of acul- 
eate Hymenoptera. As early as 1864 the German worker, Frau- 
enfeld, reared Argyramoeba leucogaster (Meigen) from the 
nest of Cemonus and suggested that the larvae of the parasites 
must find their own way into the nests as did those of meloids 
and strepsipterans. The most exhaustive account of parasitism 

5 Anthrax atrata Coquillet, 1887 Trans. Am. Ent. Soe., 14: 171. 
® Exoprosopa eremita Osten Sacken, 1887, Bull. U. S. Geol. Geog. Surv. Terr., 3: 236. 
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by flies of this family was made by Fabre (1908) for Anthrax 
trifasciata Meigen, a parasite of the megachilid bee, Chalicodoma. 

Of the two bombyliid parasites of B. occidentalis beuten- 
muelleri, Exoprosopa eremita has been taken in nearly all of the 
states west of the Rocky Mountains, whereas Anthrax atrata 
is apparently confined to the Pacific Coast states. The wide dis- 
tributions here demonstrated as contrasted with the compara- 
tively narrow one of B. o. beutenmuelleri obviously indicates 
the existence of other hosts. Also, in our locality, the numbers 

and habitats of the flies are not in accord with those of the 
Bembix. 

The two species considered here, although members of dif- 
ferent genera, appear to behave so similarly ‘that a separate dis- 
cussion is unnecessary. Considerable gaps in our knowledge 
and observations have made it as yet impossible for us to dis- 
tinguish between the larvae of the two species. 

The flies do not become active until the dunes are warmed 
by the late morning sun and become inactive again by 3 or 4 p. M. 
Since their delicate pubescence and fragile wings (which are 
held outstretched) would prevent them from spending their dor- 
mant period within burrows, it is probable that it is spent on 
vegetation. During their active hours the females are to be seen 
largely on bare sand areas, hovering over burrow entrances and 
darting from one hole to another. As our close scrutiny on 
these areas revealed few males and no mating, it can be assumed 

that copulation takes place away from the dunes, probably near 
the flowers where the males were observed to spend most of 
their active time. Feeding from flowers is apparently accom- 
plished while settled with the wings held horizontally and nearly 
at right angles to the body. This method is in contrast to that 
used by the long tongued bombyliines which sip nectar while 
jovering in front of the blossoms. 

The oviposition habits may be readily observed since this 
function occurs above ground at the lip of the burrow. The 
female is most often seen hovering from a few inches to less 
than an inch above an open hole, adv ancing slowly until near 
the opening while flipping the tip of the abdomen at intervals 
downward and forward toward the entrance, then flying slowly 
backward. This action apparently throws the eggs ‘close to or 
within the opening as has been reported by other authors. After 
making several motions toward the burrow with-her abdomen, 
the bombyliid moves a few inches to one side of the hole and 
settles on the sand. Upon completion of this act the fly then re- 
turns to the air and resumes her search for other open burrows. 

Fabre (1908, 1: 189-223) was the first to consider the hyper- 
metamorphism of bombyliid larvae in detail. He first acted on 
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the inference that the newly hatched larva must make its own 
way to the wasp’s cell, and so discovered the active first instar 
of A. trifasciata which he carefully described and figured 
(1908, 1: 205). This larva demonstrated a most decided “tropis- 
mic” activity in attempting to burrow downward from whatever 
point it was placed. This activity would not only explain the 
migration of a larva to the shallow cells of Chalicodoma, but 
also the much deeper ones of Bembix. 

When once within the cell of its host, the young larva 
waits until the Bembix has entered the prepupal stage before at- 
tacking it. This waiting period was stated by Fabre to occur 
with A. trifasciata and is inferred by us to be the case for A. 
atrata and E, eremita since we were unable to find evidence of 
attack except on prepupae. (The authors have also noted this 
phenomenon in the case of bombylid attacks on osmiine bees. ) 
The first moult leaves the larva maggot-lke, without bristles, 
and with the head region retracted. In this condition it is un- 
able to progress in any direction but, being beside its source of 
food, can apply its head to the body of the larval wasp and 
apparently suck the body fluids of the latter through the inter- 
vening membrane. The host remains alive throughout this pro- 
cess as is shown by its lack of discoloration. ihe time lapse 
from the first attack, through the gradual shriveling of the 
host until it is reduced to an empty skin fragment, was for 
Fabre’s fly about one fortnight. Fabre’s description of the pro- 
cess of feeding and the appearance of the repleted fly larva for 
his Anthrax could serve equally well for the two species of the 
present study. The creamy mottled appearance caused by col- 
lections of fatty tissue beneath the skin is highly characteristic 
and immediately distinguishes a bombyliid larva. Overwinter- 
ing is undergone by the mature larva and pupation takes place 
inthe: wsumae 

Pupation occurs within the Bembix cocoon and transforms 
the bombyliud (fig. 9) into a heavily sclerotized, reddish pupa 
with numerous abdominal spines and hairs and a bizarre head 
armature. Prior to complete development of the imago within 
the pupal case, the pupa darkens and becomes active. Fabre was 
able to observe A. trifasciata utilizing the spines of its head 
to break its way out of the stony wall of the Chalicodoma co- 
coon. We have observed the pupae of several species of bomby- 
lids using a corkscrew motion in attempting to penetrate the 
cotton plugs of the vials in which they were kept. In the case 
of Bembix the pupal fly must not only break its way through 
the cocoon but also push to the surface of the sand where it 
thrusts its head and thorax above ground. In this position 
the imago emerges by splitting the “pupal case longitudinally 
along the back of the head and thorax. Empty cases may be 
seen in the early autumn following emergence still in the same 
position, 
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While excavating for Bembix cocoons, we found approxi- 
mately one bombylid larva for every hundred cases opened. 
This low percentage of parasitism may possibly be explained by 
the habit of the Bembix in keeping its entrance covered both 
while on hunting expeditions and after complete provisioning. 
Since the fly will oviposit only on open burrows, its effective 
period is reduced to the times when the Bembix is in its burrow. 

PARASITISM BY PHYSOCEPHALA AFFINIS WILLISTON’ 

( DipTERA-CONOPIDAE ) 

Physocephala affinis Williston occurs throughout temperate 
North America and the West Indies. It is the commonest and 
most widespread member of the genus in North America, but 

is most abundant in the western United States. On the pacific 
slope there is but one other recognized species in the genus 
P. burgessi Williston. At Antioch, California, where this study 
of P. affinis was made, P. burgessi is not found, 

To our knowledge this is the first study of and the second 
record of Physocephala parasitism of Bembix. Published rec- 
ords for other insects include those of Metijere (1903: 145-146, 
163-164) citing Bombus, Apis, Megachile, Xylocopa, and Vespa 
as hosts. This work also contains an excellent summary of 
conopid biology as known at that time. In this country Plath 
(1934:60) and Van Duzee (1934: 315) have reported parasi- 
tism on Bombus and on Apis respectively. Townsend (1935: 
147) records Bembix, Philanthus, Eucera, Halictus, and Sphino- 
gonotus as additional genera both from original observation and 
as gleaned from previous publications. His paper includes an 
excellent morphological discussion of the larva and puparium 
of Physocephala sagittaria (Say). 

P. affinis as a parasite of B. occidentalis beutenmuellent 
aas only one brood a year. This was demonstrated by the dis- 
covery of living puparia in the abdomens of Bembix of the 
previous year during the earliest period of host activity. Sev- 
eral hundred puparia were collected during the nesting season 
of the wasp, and only those taken at the beginning of the season 
yielded adult flies during the same season. The capture of nu- 
merous specimens of P. affinis several months prior to the time 
of Bembix emergence would also seem to indicate that the fly 
has other hosts. 

On our dune it was observed that the time of emergence 
of P. affinis lagged behind that of Bembix by two weeks. The 
period of activity lasted until the early days of October. Only 
the females appeared in abundance on the dunes, flying low over 
the sand and occasionally resting on it. The males were found 
on the surrounding flowers, mainly Eriogonum and Heliotrop- 
ium, Where the females sometimes joined them. Mating takes 

* Physocephala affinis (Williston), 1882, Trans. Conn. Acad., 4: 339 (Conops). 
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place about the flowers during the warmest part of the day and 
continues throughout the major portion of the season. Males 
pursue the females and alight upon their backs, accomplishing 
copulation in this position. The pairs remain in contact for 
several minutes, often flying when disturbed, and only sepa- 
rating when captured. 

Soon after mating the female returns to the dunes to ovi- 
posit on the Bembix which are at this time provisioning their 
nests. At this early period it is the male bembicid which bears 
the brunt of the attack since the females spend a large part of 
the time underground or on hunting expeditions. So success- 
ful is this attack that it is a major factor in the disappearance 
of the male wasps. Knowing the population and approximate 
sex ratio on our dune, the above conclusion was easily made 
from the great numbers of parasitized male bodies uncovered 
in later digging. 

The conopid lurks about the nesting site, making repeated 
swoops at the passing wasps. This procedure is continued until 
the fly succeeds in following the flight path of the host. The 
chase, if successful, ends with the fly alighting on the back of 
its victim and after a short tussle on the ground, inserting an 
egg between its abdominal tergites. The organs which make 
this possible are the powerful and highly specialized sternal 
plates of the parasite. Even when able to follow the compli- 
cated flight of the wasp, the fly does not always succeed in 
oviposition since the wasp often turns rapidly and strikes its 
tormenter to the ground. In this case the wasp does not follow 
up its advantage by killing the parasite but flies off, leaving 
the conopid to recover and continue its activity. At other times, 
when seized, the wasp may succeed in dislodging the conopid 
before oviposition has been accomplished. 

The egg hatches soon after being layed and the immature 
larva migrates to the haemocoel where it pierces and sucks the 
non-vital organs in the region of the second abdominal segment 
by means of its two mouth hooks. The body of the larva lies 
in the same planes as the host, with the head region elongate 
and turned down toward the venter. This orientation is main- 
tained throughout the pupal stage, making it necessary for the 
emerging adult to sever the connection between the propodeum 
and abdomen of its host. At any time in mid-season it is pos- 
sible to collect Bembix containing all stages of larvae. To our 
knowledge there have been no cases of multi-parasitism although 
it seems unlikely that all wasps would escape or be immune 
from more than one attack. It is more probable that it is physio- 
logically impossible for more than one larva to develop. From 
all external appearances the Bembix suffers no ill effects from 
the early development of the larva but with the later consump- 
tion of the fat bodies and crowding of the gonads the life span 
is shortened. 
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Pupation of the fly occurs only when the host is in the 
burrow and brings about the immediate death of the wasp. We 
observed one exception in which a Bembix was found writhing 
on the sand incapable of coordinated movement and this speci- 
men contained a full grown larva which completely filled the 
abdominal cavity. Underground death of the host is probably 
of vital importance to the well being of the fly puparium which 
might otherwise suffer from the attack of predators or from 
dessication. However, the puparia are remarkably resistant to 

drying and have been found alive after several weeks of ex- 
posure to the sun and wind. The Physocephala puparium has 
prominent stigmal plates and a tri-lobed construction (fig. 18) 
and is thus easily distinguishable from those of other dipterous 
parasites. 

The percentage of parasitism of any free ranging adult 
insect is exceedingly difficult to determine. P. affinis must para- 
sitize from twenty-five to fifty percent of the Bembir, judging 
from the number of living wasps examined for parasitic larvae 
and the number of dead wasps containing puparia. However, 
the effect of this high percent of parasitism on the host popula- 
tion is relatively slight because the majority of those parasitized 
are males. In addition, even when females are attacked they 

are able to continue their activities for some time. 

CONCLUSIONS 

Bembix occidentalis beutenmuelleri Fox in the vicinity of 
Antioch, California, prefers sand dunes as a nesting site. The 
flight period of a single colony in 1938 was from August 17 to 
the latter part of November. A mating period of a week was 
followed by nest construction. Burrows were sunk to an angle 
of 15 to 30 degrees and to a depth of 16 to 24 inches and each 
terminated in a single horizontally placed cell provisioned with 
several species of flies, the most important of which were Ana- 
campta latiuscula Loew and Lucilia sericata Meigen. The most 
important parasites at this locality appear to be Dasymutilla 
sackeni (Cresson) (1%), Anthrax atrata Loew and Exvopro- 
sopa eremita Osten Sacken (together about 1%), and Physo- 
cephala affinis Williston (25-50% ). 
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EXPLANATION OF PLATE 16 

All figures natural size, 

Fig. 1. Bembix occidentalis beutenmuelleri Fox. Female, fasciate color 
phase. 

Fig. 2. Bembix occidentalis beutenmuelleri Fox. Female, black color 
phase. 

Fig. 3. Bembix occidentalis beutenmuelleri Fox. Male, fasciate color 

phase. 

Fig. 4. Bembix occidentalis beutenmuelleri Fox. Male, black color 
phase. 

Fig. 5. Bembix occidentalis beutenmuelleri Fox. Whole cocoon. 

Fig. 6. Bembix occidentalis beutenmuelleri Fox. Cocoon opened to 
show mature larva. 

Anthrax atrata Coquillet. Female. 

Fig. 8. Hxoprosopa eremita Osten Sacken. Female. 

9. Hxoprosopa eremita Osten Sacken. Pupa. 

Fig.10. Bembix occidentalis beutenmuelleri Fox. Cocoon opened to 

show mature bombiliid larva. 

Fig. 11. Dasymutilla sackenii (Cresson). Male. 

Fig.12. Dasymutilla sackenii (Cresson). Female. 

Fig.138. Bembix occidentalis beutenmuelleri Fox. Cocoon opened to 

show mature larva of Dasymutilla sackenii (Cresson). With 
half spun cocoon. 

Fig. 14. Bembix occidentalis beutenmuelleri Fox. Cocoon opened to 
show adult Dasymutilla sackenii (Cresson). Female in 
situ in its cocoon, 

Fig. 15. Physocephala affinis (Williston). Male. 

Fig. 16. Physocephala affinis (Williston). Female. 

Fig. 17. Bembiz occidentalis beutenmuelleri Fox. Abdomen with basal 

segment removed to show Physocephala affinis (Williston). 
Puparium in situ. 

Fig. 18. Physocephala affinis (Williston). Puparium. 
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PLATE 16 

Bembiz occidentalis beutenmuelleri Fox and its parasites. 
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A GENERIC REVIEW OF THE FAMILY 

PHALONIIDAE WITH DESCRIPTIONS OF TWO 

NEW GENERA AND ONE NEW SPECIES 

By AuGcusT BuscK 
of the Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Dr. John A. Comstock of Los Angeles, California, recently 
sent for determination a series of moths reared by Dr. W. D. 
Pierce from dodder, Cuscuta califormca. It proved to be an 
undetermined species, a color variety of which has been re- 
ceived repeatedly from Nogales, Arizona, where it was inter- 
cepted as injurious to the fruit of bell-peppers, Capsicum frut- 
escens grossum Bailey, imported from Sinaloa, Mexico. The 

species might therefore become an object for possible quaran- 
tine measures, if it had not been ascertained that it already is 
established in California. For this reason as well as for the 
record of a systematically interesting aberrant form of the fam- 
ily Phaloniudae a description of the species is desirable. 

The opportunity 1s taken to give a synoptic key of the Amer- 
ican genera of the family, based on the genitalia. 

Thirty years ago I published a generic review of the family 
based on venational characters. These characters are as useful 
today as then, but our conception of the family limits has been 
modified. As we proposed in the review, the genus Carposina 
and its allies have since been recognized as a distinct family. 
The Carposinidae are not at all closely related to the Phalonudae. 
A study of the genitalia abundantly justifies this separation.” 

Family PHALONIIDAE 

Small moths with more or less roughly scaled head. An- 
tennae simple, shorter than fore wings and without pecten on 
basal joint. Ocelli present but small and easily overlooked. 
Tongue weak or obsolete. Labial palpi moderate, second joint 
roughly scaled, terminal joint porrect. Fore wing elongate with 
rounded apex and with a bend at the end of the cell which gives 
the moth a bell-shaped outline when at rest; 12 veins, all separate 
or with 7 and 8 stalked; vein 2 from outer fourth of cell; vein 

1 Jour. N. York Ent. Soe., vol. 15, pp. 19-386, 1907. 

2 Bull. Brooklyn Ent. Soc., vol. 26, pl. 10, fig. 3, 1931. 
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la entirely absent even on margin. These last two characters 
separate the family from the related family Tortricidae, Vein 
1b strongly forked at base. Hind wing trapezoidal with 8 veins; 
3 and 4 separate, connate or stalked; 6 and 7 separate, connate 
or stalked. Posterior tibiae rough-scaled or haired above. 

The male genitalia of the family are very diversified in 
structure. The uncus may be present or absent; the soci are 
always present but may be soft and pendant or hard and up- 
right or projecting downwards. The harpes are usually broad 
and short, but exhibit great variation in form; the gnathos, 

however, is always absent and its function as check on the anal 
tube is taken over by the strongly developed, normally spined 
transtilla; the anellus is large and the aedeagus disproportion- 
ally large; the penis has strong armature of one or many short 
cornuti. 

The female genitalia are characterized by the wide ostium, 
necessary for the robust male parts; by the very short and wide 
ductus, and by the large bursa with numerous spines or other 
sclerotizations, 

The genitalia of Phalontidae substantiate the generic divi- 
sions, based on venation. Figures of both sexes of available 
genotypes are presented. 

SYNOPTIC KEY TO GENERA ON CHARACTERS OF 

MALE GENITALIA 

Hee MUOMCUSHPRESENT . 02.0 soe. FP AL MARTE gh Nc ATTRAC RTS SUE fret Sapa RaW ores La oer see ee 2 

OHI UUS aT S Gn Giger: eases ees mae ce eeae au oi enim rsicine, een aereheysteeyar tustatiomsteMen i erenedsvereiteys 4 

PR SCOLMUISHA STM STE sStPOMS SPINEL hc 2 ond os esis eels eters teileceleneroletey srciens 3 

Cornuti numerous small spines ............0.56005- Lorita Busck 

See SO Cig OMe a CUMING: Sect. wtecsarsnc cetere crs, <icbes alle ave Hysterosia Stephens 

SOCUMSINOM Ges iacesia sites heuco barren ens elte loin ack lua wareneie (es sete Propira Durrant 

4. Anellus with strong central hook; harpes 
Cbgvall GS Citar sat sorte eye rol tiered tue iat alioveneyeuscsuonensiey amare ete EHuxanthis Hiibner 

Anellus without such hook; harpes not divided ................ 5 

5. Penis with single, very long, strong cornutus .................. 6 

Penis with many cornuti or without cornuti ................... 9 

6. Transtilla without median projection ...... Commophila Hiibner 

Mranstilla with strong median projection: 2ocis..60.600..00266 G 

(PR SO GUA Wie Ye CUIVE Ms 622 acerca casi cone laye 6 ei slere eleieues alere Aethes Billberg 

SHOCCIL,* JOXSTONG IE Waly ee here a ee ore ears siaten y et Sutay Sta eon en te i We ME tal ae ere 8 

SaaS OCHE SIN OT ba DUN Sie se etek eye om sya ee Phtheochroa Stephens 

SOGHMLON SUES CIC es ial nehs acter reiee oto eienae eens Carolella Busck 

ORES OCG CIC RIMES cca on etien eet era ee cit ect a ew ee oth ee em nti: 10 

S OGM GULTING Citseeetnceete SPtsc ato ieien casi ea RaIORee cechom wo ee Nea e eon nica at: 



10. 

1g 

bo 

-l 

10. 

11. 

Sociixsotty bull siyatne ccs eran tote watt notes x eereeeaee Heinrichia Busck 

SOericiStité wslemalers sais scoonersuscavossiersetemene ec eeeereieuerens Clysia Hitibner 

Harpe with sacculus projecting ................ Phalonia Hiibner 

NEW aloha al eanes| Oki ene orn Go cic osc Cece RORORO EG CCOLCIOroIo nie oom Oem Ucinie.0.0.0.0 0 0c 12 

CornutiP present. MUMEeTrOUSs sei. ee selee ea cictnaere Lozopera Stephens 

CORNUEIZADSe Meas toe cements cieecconateeusrcuonsceieeeere Chlidonia Hiibner 

SYNOPTIC KEY TO GENERA ON VENATION 

MOLE! wane) walthieerandad tStallllce Cie areas aici eins aaron iene 2 

Hore wins wath Wand’ sSiSepaTrate. = cists ccccc = Se eee 3 

ind awin'sawalths oiander sstalike dives = sence Clysia Hiibner 

Hing wing with 3 and 4 separate............. Lozopera Stephens 

Horeswine swith itor COSta OL ap Oxiverc-iccts oe cies Conners 4 

Hore wine) wath 7 to) termen os .4o- acca ce een 9 

Find wine with) 3eand 4 separate: ss. ceo na oe ici cee 5 

Hind wing with 3 and 4 connate or stalked ................... 8 

Fore wing with internal vein from between 11 and 12 ........ 6 

Fore wing with internal vein from between 10 and 11 ........ ra 

Hind wing with 6 and 7 approximate ...... Phtheochroa Stephens 

Hind wine wath. 6 andl (stalked: aoe. ss se Aethes Billberg 

HoTremwaneeawithenraisedasGalleSigvacteysaevee ecco nein Lorita Busck 

JNGIRA-Ayabaler Spoaoxoyrlay Jalan Go wanooooUndoeos Soo obo ou Phalonia Hiibner 

Hind wing with 6 and 7 stalked .............. Heinrichia Buseck 

Hind wing with 6 and 7 approximate ............ Propira Durrant 

Hind wing with 6 and 7 separate ............ Hysterosia Stephens 

Ehindgewanleswath 6.ande(-stalikedis. 1.20). 02 2 tole ances 10 

Find=winsswath=3ean dea sepanatencacs ies ccudeicle cee ieaaeee 11 

Hind wing with 3 and 4 connate or stalked .................. 12 

Fore wing with raised scales .............. Commophila Hiibner 

NORE bok OOOO “SG oieddocoanaceouooebeoaseose Chlidonia Htibner 

Hinds winsswath3: and. 4 sconmates sees 4: sis a ceatcrens Carolella Busck 

Hind wing with 3 and 4 stalked .............. Euxanthis Hiibner 

LoriTa, new genus. 

Type: L. abornana, new species. 

latent 7. hes lao: 

Labial palpi short, porrect; second joint with large tri- 
angular tuft; terminal joint shorter. Fore wing with slightly 
raised scales; 12 veins, all separate, 7 to costa. Hind wing nar- 

rower than fore wing; 8 veins; 6 and 7 long-stalked; 3 and 4 
separate ; lower cell vein not hairy. Posterior tibia rough-haired 
above. 
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Male genitalia with well-developed, slightly curved uncus; 
socii upright, closely applied to uncus; enathos absent; trans- 
tilla strong, broad, with long, central, unspined process ; -anellus 

large, supporting the very large aedeagus; penis with numerous 
small spine-like cornuti. Vinculum strong, V-shaped; harpes 
short, broad at base, gently tapering to blunt apex. Female 

genitalia with large ostium; ductus short, wide, supported 
a circle of elongate, narrow sclerotizations; bursa with a wide, 

-longitudinal band of minute spines. 

LorITA ABORNANA, new species, 

Labial palpi whitish yellow, darker yellowish fuscous on 
outer sides. Face and head light yellow. Thorax light yellow 
with anterior edge darker yellowish fuscous. Fore wing light 
yellow overlaid with large scintillating patches of slightly taised, 
silvery scales, and with darker yellowish brown and black mark- 
ings as follows: A large, round, brown spot on the end of the 
cell, margined above and below with a few scattered black scales ; 
just beyond the middle of costa a similarly colored costal spot; 
at apical fourth an irregularly wavy, oblique, transverse, brown 
fascia; tip of wing brown: costal edge with equally spaced, 
minute, black dots from base to apex; on dorsal edge before 
middle an ill-defined, large, triangular patch of black scales, 
cilia light silvery yellow. Hind wing fuscous with cilia a shade 
lighter. Abdomen dark brownish fuscous. Legs yellowish fus- 
cous, marked sparsely with black on outer sides. 

Alar expanse, 10-12 mm. 

Type, U. S. National Museum No. 53250. 

Paratypes in Los Angeles Museum. 

Type locality, El Segundo, Los Angeles, California. 

Food plant, Cuscuta californica Choisy. 

Described, from a series bred by Dr, W. D; Pierce. 

Named in honor of the young, talented musician, Lora 
Aborn, who endeavors with success to put the scintillating colors 
and flight of Lepidoptera into her compositions. 

LoRITA ABORNANA CHATKA, new variety. 

Exactly like Lorita abornana in size and markings and iden- 
tical in genitalia of both sexes, but the ground color of the 
fore wing is distinctly light gray instead of light ochreous as in 
the California specimens. This, in my judgment, is merely a 
color variation, due to the different food plant or climatic con- 
ditions, but the difference is very noticeable, and with the very 
different food plant might cause confusion in future determi- 
nation. 

101 



While it is well known that many species of the family 
Phaloniidae are not confined to a single food plant, but may 
feed on a variety of such, it is nevertheless surprising to find 
a species on two such unrelated plants as Cuscuta and Capsicum. 

For this reason and because this form eventually will be 
treated in the economic literature, it seems desirable to give it 
a varietal name. 

Alar expanse, 10-12 mm. 

Type, U. S. National Museum No. 53261. 

Type locality, Sinaloa, Mexico. 

Food plant, Capsicum frutescens grossum Bailey. 

Reared repeatedly by Mr. P. X. Peltier of the Bureau of 
Entomology and Plant Quarantine, United States Department 
of Agriculture, stationed at Nogales, Arizona. The caterpillars 
were intercepted on green bell-pepper fruits and were observed 
boring into the stalks and capsules, thereby causing some reduc- 
tion in the commercial value of the products. 

Proprra Durrant. 

Biol2Centr--Amer, HHeterocera, vol. 4) ps 297 mIoien 

Type: Tortrix schreibersiana Frolich, 

Plate 18, tes, 1 2: 

Fore wing with all veins separate, 7 to apex. Hind wing 
with 3 and 4 connate, 5 parallel to 4, 6 and 7 closely approxi- 
mate on basal third. 

TlysTerosta Stephens. 

ist. Brit, Amun, Brit Mus. p, 85, 18a2: 

Type: Tortrix inopiana Haworth. 

Plate 1S) tess 3.4) 

Bainbrigge Fletcher has substituted the later name J/dio- 
graphis Lederer (Wien, Ent. Monatsschr., vol. 3, p. 246, 1859), 
with the same genotype, for the earlier name Hysterosia on the 
ground that this genus was not described by Stephens. Accord- 
ing to the International Rules, however, the designation of a 

described species as monotype, is sufficient to validate a generic 
name and | am glad to resurrect the much better known, older 
name. 

Fore wing, 7 and & separate, 7 to termen; with strong costal 
fold. Hind wing, 3 and 4 connate, 6 and 7 closely approximate, 
but separate at base. 
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A large number of species, many yet undescribed, are found 
in North America. 

Crysia Hubner. 

Verz. bekannt, Schmett., p. 409, 1825. 

Type: Clysia ambiguella Hubner. 

Rlate 18s fie. "5 

Fore wing with 7 and 8 stalked to costa. Hind wing with 
3 and 4 stalked, 6 and 7 stalked. The genus has not yet been 
recognized from North America. 

Cuiiponta Hubner. 

Verz. bekannt. Schmett., p. 393, 1825. 

Type: Tortrix bawmanniana Schiffermuller. 

late, 19 fies. 1 2 

Fore wing with all veins separate, 7 to termen. Hind wings 
with 3 and 4 separate, 6 and 7 stalked. 

Lozopera Stephens. 

Ill, Brit. Ent. Haust., vol. 4, p. 187, 1834. 

Type: Tortrix francillana Fabricius, 

Plate 19) figs. 3, 4. 

Fore wing with 7 and 8 stalked to costa; 11 approximate 
to 10, internal vein from between 11 and 12. Hind wing with 
3 and 4 separate, 6 and 7 long stalked. 

HEINRICHIA, new genus. 

Type: ees macrocarpana Walsingham. 

Plate 19, fig. 

In my review of the family (1907) I used the name Com- 
mophila Stephens for our American species there included in 
my concept. Durrant (Biol. Centr.-Amer., Heterocera, vol. 4, 
». 297, 1914) pointed out that the name Commophila had been 
restricted to aeneana Hubner (Plate 4, figs. 1, 2) by Stephens 
and that Fernald had definitely cited that species as the genotype. 

In an attempt to supply another suitable name Durrant 
erected the genus Propira, but made schreibersiana Frolich the 
type, which is a far cry from our American forms placed in 
Commoplila, and this very characteristic group therefore still 
requires a name; this I supply as above in honor of my col- 
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league, Carl Heinrich, who has given a figure of the male geni- 
talia of the: genotype (Proc. U.S? Nat Mus: voly 57a 
ng. 12, 1920), here reproduced. 

Fore wing with 7 and 8 separate, or sometimes connate, 
7 to costa or apex. Fore wing with raised scales. Hind wing 
with 6 and 7 stalked; 3 and 4 connate or stalked. 

ComMMopHILa Hubner. 

Ver bekannt, Schimetiagp S92) S25. 

Type: Commophila aeneana Hubner. 

Plate ZO;chigs, IZ: 

Fore wing, 7 and 8 separate, 7 to termen. Hind wing, 3 
and 4 very closely approximate or connate; 6 and 7 short stalked, 
closely approximate on basal half. 

CAROLELLA, new genus. 

PHarMAcis Hubner (preoccupied). 

Hucrageexor. scumett pvol. 25 pO Ms23% 

Type: Pharmacis sartana Hubner, 

Plate 20, ties. -3, 4. 

The generic name Pharmacis Hubner, utilized in my re- 
view of 1907, was preoccupied twice by Hubner himself, in the 
Geometridae and in the Hepialidae. The genus has incorrectly 
been made a synonym of Euwvranthis Hubner by Bainbrigge 
Fletcher. 

Fore wing with all veins separate, 7 to termen. Hind wing 
with 3 and 4 connate, 6 and 7 stalked. 

Named atter “kittl Carol.’ 

EuxantTHis Hubner. 

Verz. bekannt. Schmett., p. 391, 1825. 

Type: Tortrix hamana Linnaeus. 

iRlate 20m neswo. ©: 

Fore wing with all veins separate, 7 to termen. Hind wing 
with 3 and 4 stalked, 6 and 7 stalked. 

AETHES Billberg. 

Billberg’s Enumeratia, p. 90, 1820. 

Type: Tortrix smeathmanniana Fabricius, 

Plate Ze es ls 2: 
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Fore wing with all veins separate, 7 to costa, 11 approxi- 
mate to 10, internal vein from between 11 and 12. Hind wing 

with 3 and 4 separate, 6 and 7 long stalked, 

The genus was erroneously made a synonym of Phaloma 
by Bainbrigge Fletcher; it is more closely allied to Lozopera, 
which differs mainly in having veins 7 and 8 of fore wing stalked. 

PHTHEOCHROA Stephens. 

Ill. Brit. Ent. Haust., vol. 4, p. 184, 1854. 

Type: Tortrix rugosana Hubner. 

Plate Zin fies. 3. 4: 

Fore wing with 7 and 8 separate, 7 to costa or apex; 11 
approximate to 10, internal vein from between 11 and 12; wings 
with tufted scales. Hind wing with 3 and 4 connate or stalked; 
6 and 7 closely approximate at base. 

Bainbrigge Fletcher has erroneously placed Propira Dur- 
rant as a synonym of this genus. The type of Propira 1s sch- 
reibersiana Frolich, and the genus differs radically in both vena- 
tion and genitalia; it is more closely related to Hysterosia, but 
without the uncus and the costal fold of that genus. 

No North American species of Phtheochroa has yet been 
recognized, 

PuHaAtonta Hubner, 

Verz. bekannt, Schmett., p. 393, 1825. 

Type: Tortrix tessellana Hubner, 

Plate 21 ties, 5,6: 

Fore wing with all veins separate, 7 to costa. Hind wing 
with 3 and 4 separate, 6 and 7 stalked. 

SAPHENISTA Walsingham. 

3101, Centr.-Amer., Heterocera, vol. 4, p. 296, 1914. 

Type: Thyraha lacteipalpis Walsingham, 

Fore wing with all veins separate, 7 to costa. Hind wing 
with 3 and 4 stalked, 6 and 7 stalked. The genotype is unknown 
to me except from a cursory examination in the British Museum, 
and J am not certain that the other West Indian species described 
under that generic name are truly congeneric; hence [ am un- 
willing to include the genus in the key. 

105 



The drawings for the plates accompanying this paper were 
made from the author’s slides by Mrs. Eleanor A. Carlin, 
of the Bureau of Entomology and Plant Quarantine, U. S. De- 
partment of Agriculture. 

Plate 17. Fig. 
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Plate 18. Fig. 1 

Plate 19. Fig. 

Plate 20. Fig. 
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EXPLANATION OF PLATES 

Lorita abornana Busck, Male genitalia, aedeagus re- 

moved. 

Lorita abornana, aedeagus. 

Lorita abornana, female genitalia. 

Lorita abornana, head and palpus. 

Lorita abornana, venation. 

Propira schreibersiana (Frolich), male genitalia. 

Propira schreibersiana (Frolich), female genitalia. 

Hysterosia inopiana (Haworth), male genitalia. 

Hysterosia inopiana (Haworth), female genitalia. 

Clysia ambiguella Hiibner, male genitalia. 

Chlidonia baumanniana (Schiffermiiller), male geni- 
talia. 

Chlidonia baumanniana (Schiffermtiller), female geni- 

talia. 

Lozopera francillana (Fabricius), male genitalia. 

Lozopera francillana (Fabricius), female genitalia. 

Heinrichia macrocarpana (Walsingham), male geni- 

talia (after Heinrich). 

Commophila aeneana Hubner, male genitalia. 

Commophila aeneana Hiibner, female genitalia. 

Carolella sartana (Hubner), male genitalia. 

Carolella sartana (Htibner), female genitalia. 

Huxanthis hamana (Livnaeus), male genitalia. 

Huxanthis hamana (Linnaeus), female genitalia. 

Aethes smeathmanniana (Fabricius), male genitalia. 

Aethes smeathmanniana (Fabricius), female genitalia. 

Phtheochroa rugosana (Hiibner), male genitalia. 

Phtheochroa rugosana (Htibner), female genitalia. 

Phalonia tessellana (Hitibner), male genitalia. 

Phalonia tessellana (Hiibner), female genitalia. 

106 



Lorira 

PLATE 17 

107 



& : Q oF 

Z.?. HySTEROSIA ——— 

5 8 N & x SS ne) v) 

5S Clysia 

PLATE 18 

108 



4° Lozorera 

PLATE 19 

109 



Z ge Ce OMMOPH/LA 

1, 3 Commorwita 

62 Luxavrmis 

E 20 

5S Einanns 

PLAT 

110 



© 22 Aernes 

3 8 AarweochRoa 

AS Pe THEOCHROA 

62 APuatona 9.3 Auaconia 

E21 PLAT 

Halal 



THE FAUNA AND FLORA OF THE EL SEGUNDO 

SAND DUNES (Continued) 

7. IWO NEW PHALONIND M@AaiEsS 

By JouHn A. Comstock 

Late in 1937 we submitted specimens of a Phaloniid moth 
to August Busck for determination, and were advised by him 
that it was a new species. He suggested that we endeavor to 
study the life history and publish notes thereon, together with a 
description of the imago. 

At that time we were unable to find the larva in spite of the 
very helpful suggestion given in a letter from Mr. Busck in 
which he wrote: “The larva will be found to be a stem borer in 
one or more of your native weeds, probably of the family Com- 
positae.” 

As a result of the ecological studies carried on in the sand 
dunes of El Segundo, California, by Dr. W. Dwight Pierce and 
his co-workers, a boring larva feeding in the stems of Encelia 
californica Nutt., was brought into our laboratory, and the result- 
ing moths proved to be of this new species. 

In recognition of Mr. Busck’s helpfulness and generosity in 
this, as in all other matters wherein we have sought his aid, I 
propose for this species the name 

Carolella busckana n. sp. 

Holotype male. Alar expanse, 21) mm) Plate 22™tioeeee 

Labial palpi, white above, with a few blackish brown scales 
at the sides; heavily mottled brown ventrally Head and thorax 
evenly speckled with white and blackish brown spots. 

Forewings above covered with an admixture of white and 
brown scales, giving all areas of the wing a peppered appearance, 
in addition to which a number of blackish scales occur as spots 
over certain areas. 

A quadrate dark brown large spot runs obliquely across the 
center of the wing much as in C, mexicana Busck. This spot is 
heavily checkered with black scales. Laterally and also medially 
to it is an area in which the white scales predominate. 

The outer third of the costal margin bears four large black- 
ish bars, separated by white areas. The outer third of the wing 
is divided into a lateral predominantly whitish area, finely speck- 
led with light brown scales, and an inner deep brown irregularly 
triangulate area, crossed by wavy broken black lines, 
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PLATE 22 

Fig. A Holotype ¢, Carolella busckana Comst. Superior aspect, 
enlarged x 2. 

Fig. B. Allotype 2, C. busckana Comst. Superior aspect, en- 

larged x 2. 

Fig. C. Allotype ¢, C. busckana willettana Comst. Superior 

aspect, enlarged x 2. 

Photo by Cobb. 

Fringes, speckled black and white, the margins nearly black. 

Secondaries, superior surface, uniformly mottled or pebbled 
light brown and white, the brown irrorations suggesting the pat- 
tern of a netting. Fringes predominantly white. 

Inferior surface; primaries. The black bars with white inter- 
Spaces on the outer third of costal margin are the only markings 
which carry through from the upper surface. The remainder of 
the wing is a suffused smoky slate-black. The secondaries are 
similar in appearance to the upper surface, although there is a 
shightly heavier mottling of brown scales. 

Abdomen, transversely barred with black and white scales. 

Under surface of thorax and legs, speckled black and white. 

~ilotype temale. Expanse, 25 mm: Plate 22> fic. B. 

The markings are in every respect similar to those of the The marking 5 t lar to tl Pott 
male. Except for the larger expanse and stouter abdomen it is 
practically impossible to distinguish the sexes without resorting 
to a dissection. 

This species is close to C. mexicana Busck, but differs in 

having costal, apical and dorsal blackish brown dots, in the long D> 
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curved lobes of the female ovipositor (as compared to short 
straight lobes in mexicana), in the relatively larger size and in 
the greater preponderance of slaty gray scales in the maculation. 
The male genitalit are shown on Plate 23. 

PLATE 23 

Genitalia of ¢ Carolella busckana Comst., highly magnified. 
From preparation by August Busck. 

Photo by Cobb. 

There is great disparity in the size of individuals in this 
species. The smallest in our series has an alar expanse of 15 mm., 
and the largest measures 28 mm, 

Described from a series of 35 examples, as follows: 

Holotype male. El Segundo, California, November 16, 1938 
(emerged) Coll, Wi. Piexce: 

Allotype female. El Segundo, California, November 29, 1938 
(emerced) = Coll WD. Pierce: 

Paratype No. 1. Male. Beverly Terrace, California, Decem- 
ber 12 - January 5, 1929; genitalic slide A. B. 

Paratype No. 2. Female. Same data as No. 1. 

Paratypes Nos. 3 and 4. Loma Linda, San Bernardino 
County, California, No dates. 

Paratype No. 5. West Riverside, California, February 10, 
1906. 

Paratype No. 6. San Diego, California, November 13, 1920. 
Coll. K. R. Coolidge 

Paratype No. 7. San Diego, California, February 26, 1922. 
Colln= Biazza, 

All of the above placed with the United States National 
Museum, 

Paratypes Nos. 8-10. San Diego, California, February 26, 
19222 Collis Riazzay 
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Paratypes Nos. 11-12. San Diego, California, December, 1924. 

Paratype No. 13. Beverly Terrace, California, December 
- January 5, 1929. 

Paratype No. 14. Los Angeles, California, July 4, 1929. 

Paratypes Nos. 15 to 33. El Segundo, California (emerged). 
Dates run from November, 1938 to January, 1939. Coll. 
W. Dwight Pierce. 

Paratypes will be placed with the Canadian National Museum 
at Ottawa, through Dr. J. McDunnough; with the Philadelphia 
Academy of Natural Sciences, the California Academy of Sci- 
ences at San Francisco, the San Diego Museum of Natural His- 
tory, and the British Museum. The remaining paratypes will be 
retained in the collection of the Los Angeles Museum. 

A small series of another Carolella was collected by Mr. 
George Willett at Chuckawalla Springs, Riverside County, Cali- 
fornia, which seems to be very distinct in spite of the fact that 
the male genitalia are indistinguishable from busckana. In our 
rather long series of Carolella we find no examples that inter- 
grade between this and the species above described. Mr. Busck 
considers that the Chuckawalla Springs form is hardly deserving 
of a name because of the genitalic similarity, yet in spite of the 
weight of his authority we venture to describe it as a desert 
race or form of busckana on the strength of the very different 
maculation. 

Carolella busckana willettana f. nov. 

Holotype male. Expanse 27 mm. 

Superior surface, primaries; immaculate cream-white, ex- 
cept for two areas. The diagonal quadrate bar crossing the mid- 
dle of the wing is a light yellow-brown, and is not regularly 
quadrate as in busckana, the margins being distinctly sinuate. 
A similar color suffuses the inner half of the outer third of 
wing. A few light brown scales are scattered irregularly through- 
out the white scales. There is however no conspicuous spot- 
ting of black as is the case with busckana. The outer margin 
of the wing is narrowly edged with light brown. 

Fringes, white. Ina few of the paratypes there is a slightly 
checkered appearance to these fringes. 

Secondaries, immaculate pearly white, with white fringes. 

Inferior surface, primaries; gray white, shading to pure 
white at the outer margin. F ringes, Ww hite. Secondanee: immacu- 

late pearly white throughout. A few of the paratypes show a 
shght admixture of light brown scales, but there is no suggestion 

of the reticulated pattern characteristic of busckana., 

Antennae, white above, brown below. Labial palpi, white on 

the dorsal surface, brownish white below. Head, white. Thorax, 
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predominantly white, with a few brown scales. Abdomen and 
legs white. 

Allotype female. Expanse 27 mm. Plate 22, fig. C. 

All color and markings practically indistinguishable from 
male. 

Described from a series of thirteen specimens, as follows: 

Holotype, Chuckawalla Springs, Riverside County, Cali- 
fornia, December 25, 1937. Coll. G. Willett. Deposited 
in the U. S. National Museum collection. 

Allotype, same data. In the collection of the Los Angeles 
Museum. 

Paratypes Nos. 1 to 7. All taken at the same place and date 
by Mr. Willett. 

Paratypes 8 to 11. San Felipe Wash, San Diego County, 
California, in February and March of 1937, coll. J. A. 
Comstock. (Paratype 10 at Mason Valley not far from 
San Felipe Wash. ) 

Paratypes will be placed in the Canadian National Collection 
and in the collection of the San Diego Museum. 

Carolella busckana is a gall former in the stems of Encelia 
californica Nutt. The galls begin to form in young green shoots 
in the spring and reach their maturity in September and October, 
The average gall measures about 35 mm. long by 12 mm, wide. 
At the time of maturity the plant appears to be dead, all of the 
leaves having withered. The stems containing the galls, how- 
ever, are all living, and young buds are beginning to form on 
their surfaces. The presence of the gall does not kill the plant, 
and many vigorous branches may arise from it the following 
spring. 

The young larvae (up to at least 3.5 mm.) are translucent 
vellow-white, with black heart-shaped heads. In the later instars 
(the exact number undetermined) the head is light yellow-brown, 
considerably flattened, the mouth parts being a darker brown, 
and the ocelli black. The head is much smaller than the first 
segment, 

The mature larva measures approximately 12 mm. It is 
grub-like in appearance, widest at about the sixth segment, and 
tapers markedly towards the head and tail. The segments are 
stout and rounded. The ground color of the body is a soiled 
ivory or yellowish white. A suggestion of a gray mid-dorsal 
line is present in the majority of examples. Otherwise there 
are no spots or distinguishing marks. 

Legs, concolorous with body, the terminal segments slightly 
more yellow; prolegs (four pair in addition to anal prolegs) 
relatively very small, concolorous with body; crochets in a circle, 
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light brown, and very minute. Spiracles, very small, circular, 
brownish black rimmed, with yellowish white centers, 

When the larva prepares for pupation it first weaves a fine 
silken diaphragh at the uppermost part of the gall cavity, thus 
closing off the excavated area which extends upward a short 
distance into the stem. Occasionally there are two of these 
diaphragms, close together. A side channel is then cut at some 

point in the wall of the upper fourth of the gall chamber. This 
channel is cut nearly to the outer surface of the bark. The 
larva then weaves a tubular silk channel from this point down- 
wards to about the central portion of the gall chamber, where 
the channel is expanded to form a cocoon. The lower third of 
the gall chamber is filled with excreta. Occasionally the point 
of exit is made in the lower fourth of the chamber wall. In 
that case the silken channel runs upward to communicate with 
the cocoon, and the upper third of the gall chamber is packed 
with excreta. 

The mature larva, in dorsal view, is shown on Plate 24. 

Pupa, average length 8:5 mm. sub-fusiform. 

Ground color, ivory-white with a tinge of yellow-orange 
over the thorax and abdomen, the segmental junctures darker. 
Vertex, dark brown, and protruded forward at the tip to form 
a keel-like sharp process. Eyes nearly black. The tips of the 
wing cases reach about three-fourths the distance toward the 
cauda. 

On each typical abdominal segment there are two transverse 
lines of sharp processes, the first beginning above the spiracle, 
extending along the anterior margin of the segment close to the 
segmental juncture, and from thence down to the spiracle of 

PLATE 24 

Mature larva of Carolella busckana Comst., 

dorsal aspect, enlarged approx. x 5. 

Photo by Cobb. 
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the opposite side. The points of each process incline caudally 
and are black. 

The second line of processes, paralleling the first, runs over 
the segment at the juncture of the anterior two-thirds with the 
posterior third. The points in this line are not as long as those 
of the first. These two lines or rows of spines are undoubtedly 
developed for the purpose of aiding the chrysalis to propel itself 
torward in its silken tube to the point of emergence. The sharp 
keel-like process on the vertex aids in splitting the outer bark 
of the plant at the point of exit. 

a. b. C. 

PLATE 25 

Pupa of Carolella busckana Comst. shown in (a) dorsal, 
(bd) lateral, and (c) ventral aspects. Enlarged x 5. 

Photo by Cobb. 

The cremasteric end is well rounded and bears a few fine 
recurved yellow-brown hooklets. There are also a few short 
stubby pointed processes on the dorsal aspect of the last two 
caudal segments. 

Plate 25 illustrates the pupa. The example pictured has a 
slighthly shorter abdomen than occurs in typical specimens. The 
cremasteric hooklets are too small to be shown in the cut. 

When emergence occurs the pupa works its way out through 
the opening but remains at the entrance, as shown in Plate 26. 

The moths emerge from about October or November through 
to February. At that time the foodplant is woody and appears 
lifeless, and it would be impossible for the young larvae to bur- 
row into this hard structure. It is presumed therefore that the 
eggs do not hatch until succulent young growth has made its 
appearance. 

The range of the species 1s at present unknown, but ex- 
amples in the Los Angeles Museum collection record it over a 
territory extending from San Diego north to El Segundo. 

The writer examined Encelia along the coast highway north 
of Santa Barbara and found no evidence of galls. 
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PLATE 26 

Upper half of gall on stem of Hncelia showing cast skin 

of pupa of Carolella busckana, enlarged approx. 2%. 

Photo by Cobb. 

Se oNO@miS ON THE LARVA OF LORITA ABORNANA 

BUSCGKE (EEEIDOPRA,) 

The mature larva of this species is very elongate and nar- 
row with the body somewhat flattened. Average length, 7 mm. 

Head, light orange. Maxilla, white. Mouth parts, dark 

orange. Ocelli, black. 

The first segment is orange, with longitudinal bands of a 
darker orange. 

Body, dorsal area, light tan, with a narrow mid-dorsal stripe, 
slightly darker. A lateral supra-stigmatal brown longitudinal 

band is present, and below this the body is a light tan. 

Abdomen, yellow-tan. 

The entire surface of the body, except the first segment, is 
covered with minute whitish specks. 

Prolegs concolorous with abdomen; legs slightly darker, 

The body is clothed with moderately long colorless setae. 

Food plant, Dodder, Cuscuta californica Choisy. Collected 
in the sand dune area of El Segundo, California. 
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A NEW SPARGANOTHIS WITH NOTES ON EARLY 

STAGES (Lepidoptera, Tortricidae) 

By Joun A. Comstock 

Sparagnothis larreana sp. nov. 

Male holotype. Alar expanse, 18.5 mm. Plate 27, fig. 1. 

Labial palpi light yellow-brown, as are also the face, head 
and thorax. Primaries, ground color about the equivalent of 
Ridgeway’s “Sayal brown,” the outer margins very slightly 
darker. Diagonally across each wing, beginning at the outer 
portion of the cell and extending outward and downward is a 
darker brown bar about 1 mm. in width, its margins poorly 
delimited. This bar is composed of rich brown scales with a 
sparse sprinkling of black scales intermixed. Fringes concolor- 
ous with ground color. 

Secondaries, uniform light cream, very slightly translucent. 
Fringes light yellow brown at the outer angle, merging to cream 
at the inner (anal) angle; considerably longer than on the pri- 
maries, particularly along the inner margin. 

Obtained from a larva collected at Lovejoy Buttes near 
Llano, Mojave Desert, California; emerged April 13, 1938. 

Female allotype. Alar expanse, 18 mm. 

Practically the same as the holotype in all particulars ex- 
cept for the stouter abdomen. Collected at the same locality 
and emerged April 12, 1938. 

On the under surface both wings are a uniform light cream 
except for a slight shading of yellow-brown over the apices of 
primaries. 

Paratypes, Nos. 1 to 40 reared from larvae, all collected 
at the same locality, the dates of emergence extending from 
deXjoyeill ALE Woy Ze), MOBS 

The larva of this species is a leaf tyer on Creosote bush, 
the species known generally as Larrea tridentata (DC) Cov. 
var. glutinosa Engelm. Munz however designates it Larrea 
divaricata Cav. 

The caterpillar binds together a small bunch of leaves at 
the tip of a branch, weaving a silken tube through the center. 
The mature larva is a light olive green, without distinguishing 
marks or spots. Pupation occurs within the protective silken 
tube. Shortly before emergence the pupa works its way to the 
outer opening of this tube and partly protrudes from it. 
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Pupa, average length 9 mm. Color, dark brownish black. 
Front rounded; thorax not prominent, very short (2 mm. in 
length). The wing cases extend about three-fifths the distance 
toward caudal end; antennae reaching .8§ mm. from margin 
of wings. 

On each typical abdominal segment there are two transverse 
rows of sharp pointed tooth-like processes arching over the 
dorsum, each process pointing posteriorly. The first row on 
each segment is located close to the anterior segmental margin 
and the second row is slightly caudal to the center of the seg- 
ment. These are undoubtedly developed for the purpose of 
assisting the pupa to propel itself forward in the tube prior to 
emergence, 

The cremaster bears a few short recurved light brown 
hooklets. 

Commander Dammers reports that he has reared this species 
from an evening primrose (Oenothera) and has also carried it 
to maturity on Buddleia. 

The holotype and allotype of this species will be deposited 
in the collection of the Los Angeles Museum. Paratypes will be 
distributed to the U. S. National Museum, the Canadian Na- 

tional Museum at Ottawa, the California Academy of Sciences 
in San Francisco, the Natural History Museum, San Diego, the 
Philadelphia Academy of Sciences and the British Museum, 

We are indebted to our ever generous friend, August Busck, 
of the U. S. National Museum for council and advice in the 
study of this species. 

PLATE 27 

Upper figure, holotype ¢, Sparganothis larreana Comst., en- 

larged approx. x 1%. 

Lower figure, 2, S. larreana Comst., enlarged approx. x 1%. 

Photo by Cobb. 
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NOTES ON THE EARLY STAGES OF 
MAMMIFRONTIA RILEYI BENJ. (LEPID.) 

By Joun A. Comstock 

This species was described by Dr. Benjamin in the Bulletin 
of the Southern California Academy of Sciences, vol. 34, part 
3, p. 208, 1935, mainly from material submitted by the writer. 
One of the paratypes was recorded as “E. O. Essig coll., on wild 
rye, Ventura, Calif.” Dr. Benjamin, on page 209 prognosticated 
the stem boring habits in part of a sentence wherein he stated: 
: indicating that the larvae are probably stem borers in 
grasses or similar plants .. .”’ 

A search in the environs of Los Angeles by several work- 
ers finally located them boring in the stems of Giant Rye Grass 
(Elymus condensatus Presl.). 

Mature larva, length 20 mm. Ground color, light olive. 

. 

PLATE 28 
Mature larva (dorsal aspect) of Mammifrontia rileyi Benj., 
shown in the pupal chamber prior to final molt. The rye grass 

has been split and the upper section folded over to the right. 
Enlarged approx. x 4. 

Photo by Cobb. 
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Head, glistening light orange; ocelli minute, black, on a 
dark orange base. Antennae, light straw on the two proximal 
segments, orange at the tip. Mandibles, black. A few colorless 
setae occur over the face. 

The first body segment bears a rough scutellum which is 
concolorous with the body. This is edged posteriorly and later- 
ally with a brownish black narrow border, and anteriorly by a 
wide black border. 

There are two conspicuous longitudinal stripes along the 
body, one on each side of the olive mid-dorsal area. These are a 
light chocolate-brown. A third line of similar character runs stig- 
matally, but is broken into dark spots on the first three segments. 

Colorless setae, each one arising from a large round black 
spot, are sparsely scattered over the body 

Legs concolorous with the body, their tips somewhat darker. 

Prolegs, light olive, the crochets black. 
Pupa, length 15 mm.; cylindrical, light brown. All seg- 

mental junctures are neal edged with darker brown. Spir- 
acles, inconspicuous, only slightly darker than ground color. 
There are apparently no setae on any portion of the body. The 
cremaster bears a single small hook. 

The larva is illustrated on Plate 28, and the pupa on Plate 29. 
The larva feeds within the hollow tubular cavity of the 

Giant Rye Grass. It begins this feeding usually in younger 
green stalks, transfers later to older stalks, in which pupation 
sometimes occurs. Quite frequently however it cuts into old 
hard dead stalks before pupating. 

The pupal chamber is sealed below the larva by a pithy plug. 
Above the larva there is woven a delicate silk diaphragm which 
closes off the channel. Frequently two such partitions are con- 
structed. Above this is the exit window which has been gnawed 
by the larva from the inside. This is cut to paper thinness 
and scored around the margin so that a slight push from within 
will open it. 

There is but one brood a year, the imagos emerging in late 
June and July. 

The laying habits have not been observed. We are inclined 
to believe that eggs are deposited at the base of the plant, and 
overwinter. Examination of the foodplant in mid spring dis- 
closed no evidence of young larvae within the stalks. 

PLATE 29 
Pupa of Mammifrontia rileyi Benj., lateral aspect, resting 

in pupal chamber. Enlarged approx. x 3%. 

Photo by Cobb. 
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TWO APPARENTLY NEW WESTERN MOTHS 

By JoHN L. SpERRY 
Riverside, California 

CHETEOSCELIS CLARKEI, Nl. Sp. 

Palpi white, male short to moderate, female moderate ; first 
and second joints rough scaled, third joint short, prominent, 
lightly scaled; head, front rosy-brown with some white scales, 
vertex white; collar, tegulae and thorax green; abdomen above 
and below green, flecked with white, becoming white above on 

the last few segments, dorso-laterally white, sparingly flecked 
with green. Antennal shaft white, branches very light brown in 
the male; in the female, antennae dentate, white above, very 
light brown beneath. Femora on all legs short hairy greenish, 
tibiae inner side brown, outer white. 

Primaries green, almost myrtle green, the color seems rough, 

the effect being caused by a minute stippling of microscopic 
greenish white scales over all the fore wing. Lines, two, white, 
narrow, distinct; t.a. line starts from the costa about two-fifths 
out from base of the wing, angles sharply out to subcostal vein, 
then making an acute angle inward, curves gently nearly parallel 
to the outer margin and reaches the inner margin one-third out. 
The t.p. line starts on costa, 1% to 2 mm, from apex, curves 

nearly parallel to t.a. line reaching inner margin about three- 
fifths out from base of wing. The t.p. line is the more regular 
of the two, the-t.a. line having a tendency to be rough and 
sometimes slightly dentate on the veins. The costa is narrowly 
white on the outer three-fourths, green near the base. Fringe 

short, white. No discal dots apparent. 

Secondaries, white with a wash of green scales on the lower 
half of the outer third of the wing extending from tornus along 
the outer margin and fading out in most specimens less than 
half way to the costa. In most specimens a very faint fairly 
broad t.p. line is visible, defining the inner edge of the cloud 
of green scales, it runs subparallel to the outer margin from 
inner margin to costa. Discal dots and t.a. line wanting. There 
are tinges of green on inner margin and in some specimens 
scattered very lightly over all the secondaries. Fringe narrowly 
light green at base, darker green centrally, white tipped, traces 
of a narrow broken green line at the base. 

Beneath, forewings lighter green than on the upper sur- 
face, all lines showing through indistinctly, lower half of fore 
wings washed with white. Secondaries fairly heavily washed 
with green with a white space along inner margin, extradiscal 
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line distinct. Fringe on all wings as on upper surface of sec- 
ondaries. 

Expanse, male 20-26 mm.; female 24-28 mm. 

Holotype, male, Split Rock Tank, Mojave Desert, Cali- 
fornia, May 19, 1938. Grace H. and John L. Sperry, collectors, 
No. 53438 in the collection of the U. S. National Museum, 
Washington, D. C. 

Allotype, female, May 31, 1938, same locality and collectors 
and in the collection of the U. S. National Museum. 

Paratypes, 38 males, 6 females, Split Rock Tank, Mojave 
Desert, California, May 19-31, 1938; Granite Wells, Mojave 
Desert, California, May 24 and 25, 1939; Grace H. and John 
I. Sperry, in the collections of the U. S. National Museum, 
Canadian National Mussum; Los Angeles Museum, Los An- 
geles, California, and of Grace H. and John L. Sperry, Riv- 
erside, California. One male, Morongo Valley, California, May 
12, 1937; G. H. and J. L. Sperry, in the U. S. National Museum 
collection; 1 male, Ivanpah Mts., California, May 3, 1939; Dr. 

John A. Comstock, in the Los Angeles Museum. 

When I first submitted this species to my friend, Dr. J. 
McDunnough of Ottawa, he suggested that it was probably close 
to C. orthogramma Dyar and so it has proven to be. Dr. J. F. 
Gates Clarke of the U. S. National Museum has been so kind 
as to compare this species with orthogramma and [| take the 
liberty of quoting from his letter: 

“Your Cheteoscelis is apparently new. I made a slide of 
the type of orthagramma Dyar and yours is not this species 
although it is close. The harpe of your species is much broader 
than that of orthogramma and the two long cornuti of the vesica 
are nearly straight and broadly separated, in orthogramma they 
are strongly curved and closely associated. The two transverse 
white lines of the fore wings are narrower than those of ortho- 
gramma and are parallel, the tegula of orthogramma has a nar- 
row white inner edge, yours has no such edge.” 

I note also that the t.p. line of orthogramma starts at the 
costa almost at the apex, whereas in clarkei it starts from 1% 
to 2 mm. from the apex. The under side of the abdomen in 
orthogramma appears to be light ochreous, in clarkei it is green. 
The front of the head is green in orthogramma, rosy brown in 
clarkei. Clarkei differs from bistriaria Packard in its smaller 
size and darker color, from pectinaria Grossbeck in the lack of 
the t.a. line on the secondaries and the more distinct and broader 
lines on the primaries. 
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It gives me great pleasure to name this beautiful species in 
honor of Dr. J. F. Gates Clarke of the U. S. National Museum, 
whose friendly cooperation has made the National Museum ayail- 
able to many of us who are prevented by distance from consult- 
ing it as often as we should like. 

EUPROSERPINUS WIESTI 0. Sp. 

Head: Front creamy ash, vertex, same in female, brownish 
in male; thorax and tegulae reddish brown with some light ash 
colored hairs in the male light gray brown in the female; an- 
tennae black, Abdomen dark brown with a broad white encir- 
cling band covering the 4th and 5th segments. Breast white, 
sides brown; under side of thorax and abdomen brown except 
for the white encircling band and narrow white fringes marking 
the edges of the segments of the abdomen. Legs brown with 
a few white hairs covering the tibial spurs. 

Primaries, ground color light tan brown with darker brown 
maculation. A dark brown intradiscal line starts one-fifth out 
on costa and curves outwardly convex to the inner margin, 
which it reaches at about one-third out. Preceding the intra- 
discal line is a narrow diffuse band of light gray scales mixed 
sparingly with orange, giving it a tinge “of tan. Lower two- 
thirds of basal area is dark ‘brown, upper one-third gray with 
a subcostal vein marked with brown. There is a median brown 
line from one-fourth out on the costa at right angles to sub- 
costal vein, thence almost straight to inner margin at right 
angles at about two-fifths out. Extradiscal line from about 
two-thirds out on costa curves sharply inward, touching the 
lower end of the inwardly oblique, black discal dash, continues 
parallel to costa to within 1% mm. of the median line, then 
turning outward at right angles to its former course goes to 
vein 1, then straight to inner margin. The lower portion of the 
space enclosed by this line and the median is dark brown with 
the veins outlined in gray, the upper portion is gray. Beyond 
the extradiscal line, near the subterminal line are two indistinct 
irregular light brown lines, roughly subparallel to the outer mar- 
gin, and made up of tiny brown dots on the ground color of 
lighter scales. There is an irregular broken subterminal line 
edged inwardly with tan and outwardly by the broad, terminal, 
brown band. Fringe light gray brown. 

Secondaries white with a fan of dark brown covering the 
basal quarter of the wing and brown terminal band along the 
outer margin of the wing from tornus to costa. This band is 
narrower than that of other species of this genus being about 
144 mm, wide at its inner border paralleling the outer margin. 
Fringe white. 
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Beneath, primaries dirty white, the discal dash and the ter- 
minal band showing dimly through. Secondaries white with a 
patch of black scales covering the lower half of the basal third 
of the wing; terminal band distinct but lighter than on upper 
surface, the third nearest the tornus darker than the rest of 
the band. Fringes as on upper surface. No discal dot appar- 
ent on secondaries. 

Expanse, male 39 mm.; female 42-48 mm. 

Holotype, male, Kelsey, Colorado, May 30, 1938; Ed. B. 
Andrews, collector, in the collection of Grace H. and John L. 
Sperry, Riverside, California, through the courtesy of Dr. Wiest. 

Allotype, female, same data. 

Paratypes, one male; one female, same date and in the col- 
lection of Dr. Roy Wiest of Estes Park, Colorado; three fe- 

males, Roggen, Colorado, May 28-29, 1939, in U. S. National 

Museum, Canadian National Museum, and collection of Dr. Roy 
Wiest. 

John A. Comstock, in Bulletin So. Calif. Acad. Sci., 
SOSH WOSSe page 33, has given us a very scholarly discus- 
sion of the species in this genus and [| will therefore only at- 
tempt to note the differing characteristics of this species. 

Wiest: is larger than phaeton G. & R., being 39 mm. as 
compared to about 31 for the male of phaeton; it is of brownish 
cast whereas phaeton is dark gray to black; the course of the 
extradiscal line and the terminal band differs markedly. Phaeton 
also lacks the broad white band ringing the abdomen in wiestt. 
Phaeton is also darker beneath and lacks the basal black patch 
present on the secondaries of wiesti, Phaeton race mojave Com- 
stock is, if anything, closer but again differs markedly in fore 
wing maculation, lacks the white encircling band on the ab- 

domen and the black basal patch on the under side of the sec- 
ondaries, both present in wiesti; also the under side of the 
thorax, brown in wiesti is gray in mojave. Wiesti differs from 
euterpe Hy. Edwards in that the antennal shaft of the male 
is black and not white as in euterpe, also euterpe lacks the 
white abdominal band of wiestt. 

It may be that this will turn out to be another form of 
phaeton but in the judgment of the author it is sufficiently dif- 
ferent to warrant specific rating, at least until something 1s 
known about the early stages of this insect. 

It gives me great pleasure to name this species in honor of 
my friend, Dr. Roy Wiest, enthusiastic entomologist, of Estes 
Park, Colorado, to whom [I am indebted for many interesting 

specimens of Colorado Lepidoptera. 

127 



BULLETIN of the SOUTHERN CALIFORNIA 
ACADEMY of SCIENCES 

Published by the Academy at Los Angeles, California 

Subscription—$2.00 per year 

Free to Life Members and Unlimited Annual Members 

of the Academy (Annual Membership Fee $5.00) 

Address all communications to Dr. JoHN A. Comstock 

Care of Los Angeles Museum, Exposition Park, 

Los Angeles, Calif., U. S. A. 

PUBLICATIONS OF THE SOUTHERN CALIFORNIA 

ACADEMY OF SCIENCES 

The Academy has published to date the following: 

PROCEEDINGS, 1896 to 1899. Six numbers—Vol. 1, Nos. 1 to 6. 

MISCELLANEOUS BULLETINS issued under the imprint of the Agri- 

cultural Experiment Station, 1897 to 1907. Ten numbers. 

All issues of the above are now out of print. 

@ e 

Bulletin of the 

Southern California Academy of Sciences 

Began issue with Vol. 1, No. 1, January, 1902. Issued ten numbers 

in 1902; nine numbers in 1903, 1904, 1905; three numbers in 1906. Issued 

two numbers annually from 1907 to 1919, both inclusive (except 1908— 

one issue only). Issued four numbers (January, May, July and October) 

in 1920. 

The 1921 issues are: Vol. XX, No. 1, April; Vol. XX, No. 2, August; 

Vol. XX, No. 3, December. 

The 1922 issues are: Vol. XXI, No. 1, March; Vol. XXI, No. 2, 

September. 

The 1923 issues are: Vol. XXII, No. 1, March; No. 2, July. 

The 1924 issues are: Vol. XXIII, No. 1, January-February; No. 2, 

March-April; No. 3, May-June; No. 4, July-August; No. 5, September- 

October; No. 6, November-December. 

From 1925 to 1938, including volumes XXIV to XXXVII, three num- 

bers were published each year. These were issued as No. 1, January- 

April; No. 2, May-August; No. 3, September-December, for each volume. 

128 



PUBLICATIONS OF THE SOUTHERN CALIFORNIA 

ACADEMY OF SCIENCES 

For Sale at the Appended Prices 

BULLETIN: 
To To Non- 

Members Members 

Complete set; Vols. 1 to 33; bound 2.2... 2.0.2.2. $100.00 
@imnicomplete set) Vols: 8 to 33, bound ..:.......... 80.00 
Wall, By. INO Tyee as es ico nin oO OCR Nee ee $ .25 50 

ia A PM coe ye W116) () Fv tics Ne Forrclcovicvrolvesatvov'd) eile el ask ouiavoheie ok 6! dis etaus 225 D0 
cn Oe = Ore (Ce notostatTonily)P san. cre o> inet 2.00 4.00 
cen (SCR TLS) (flats cxrcidan aicdorace ous rota avai at hae races aun eaahe 25 50 
acm PUM ED.) S2 cow tepavercrcha c-cuelel’e ting) So asele veiesas osee eleven 1.00 2.00 
ammn Sommmnmamme pO Qa to Se ee tys eis cooncreueraun caterer sien eens 1.00 2.00 

femme) Pmemectem | MALONE Ue. 5S naes ok) ale: Sertes aos -ayleuav oh ase e cual gree 2.00 4.00 
comes O Mme oes Dal coach. acre ain, ale unsbelies eitaee eden a5 1.50 
celal eeu ATI T MONS aah teh eel gie Le Su eve er, Us eee 1.00 2.00 
"TLD AP) 7 TE TTR sea en oes a a RR Ss pena RE 2.00 4.00 
samme aL UCAS oo sft ve abc Mode ache ove ids Nesrous vorreliol a neueneet aust 1.00 2.00 

OS" TD 5178 ara Va US Sl tea a ee SI a 1.00 2.00 
TUBS) PAI Ie cae cea cer eee ny et oe sD 1.50 
Mall G Mite Oy eypetl! QIN (eas cteaes  accy sae pe aute caves evioveNele Sieve 8 ele OES 1.00 2.00 
SO TL As CEs LTE es a se ge 2.00 4.00 
FT, Pc CATR Ia a a ie ene eet are ee aN eg a 1.50 3.00 

eae lt Sommer tN OL Oi. hota s oaice s oie nckeruisha, wie own tveyoileveteuavoteé 2.00 4.00 
BTID), ALT RET S77 eas ere a aS paar Se 50 1.00 
cael Manner A tac [ 2, (Vo d co. ciel ccten allele mucsevanests evevosteae ein ef =8 50 1.00 
9 PAD), 98a bese TAL a eR Ge par 2.00 4.00 
cme () tar? See OD ali a tes, he nevehate testi ar feyreiadsce ts stacoreeccioce aca s 2.00 4.00 
ee, () MmPnacMeer es sic O21 Aiotcr the cc iseder wlenehaverers Sie Stes eiese eis Guavens 2.00 4.00 
C8 BTN. GF ONG LAG etna al eA ee ED 2.00 4.00 
sade Al PRM etn HL.) 2) Devore omc tes cote om aliic peqewermreione efor ate oheteve ate 1.00 2.00 
ie amma te ODS 18 kere peel o wench adAater or iencde ee eaten 1.50 3.00 
eee mS ODS nc a a Site 1a on Sis heun va yensue isle ror slurer ace evel 2.00 4.00 
eae omen OO non 4 Qs O24 (Geach) cavers ocsse ee ellen 25 50 
eae Aree ose TOD (GAC). ahisracce cn oe: steierarceus a5) 50 
came, Samuel 2, Qiiy e Paye Severs a toc Se ert eielean'e cleat siesta cates 2.00 4.00 
ee mre 2 192.6% COACH i ics. cneyore ava lcbole cle. see ebenge ne AS 50 
ae OMe ea tl Deal (CACTI) linaite sare etouet stoners oere ere © As) 50 
ae em lO os 19.2 Oi NCCACI)! Wavetava live srausite lene! sevesalens 25 50 
eae Seep ee 2 oe OD Oa COACH) boc scicte cs cretelemetels ieuslsvers 225 50 
eee Oars): 1930 e (ACM) dusch ors esha cuentas mieves APA5) 50 
aes Sema GO os hO Silum ACI) i icicre avensteves si sratel olotereere 225 50 
Bil, Oy, ATE eI Ryan (CEN) ciate cin a Cecio Oe oes e 25 50 
eS a wiht OSS (CAGE here vareiesieis, ove iarene gieustens 225 50 
oem es See OS 4 (CAC) hom cnsrernsahaiscce oietencies c25 .50 
eS Aenea vos OSD) = COAG)... cniciaceis vo ieleuel ties laces PAS 50 
OND sO 32 LO SO (GACH) sscsis erste air eca cl eacecue 25 50 
SO Meee D ho lO 34) SCCACH)) seiasidenetsketsps, aieeetere ts 25 50 
Seer Lavon OG COACH) in aysaintuewurs suivomin ie feleeens 25 50 

Bee RS 23 OM Gea Chiron yeaa cicero 25 50 



PUBLICATIONS (continued) 

MEMOIRS: To To Non- 
Members Members 

Wools alel9 3 8—— pap ermrCOveln sesesaesoe cic oeeeee ree $2.00 $4.00 

Sere re : bound in black fabrikoid ........... 3.00 5.00 

tes e printed on one side of paper ....... 3.00 5.00 

7 printed on one side of page (bound) 4.00 6.00 

Woll25 Nore 1939—papenr COVE sacks meee eine 1.25 2.50 

Ser Racial sy : bound in black fabricoid .... Qea5) 3.50 

Seine apna printed on one side of page . neha) 3.50 

ee eres a rete sf printed on one side of page 
(bound) Sea eee 2.75 4.50 

Miscellaneous, Publications of Affiliated or 

Co-operating Organizations 

JLorquinia—Vols. 1, 2 (all published)...bound $1.50, unbound $1.00 

Southern California Geology and Los Angeles 

Hanthiqualkkestwre ees pliers crccsrsraeeeri yt ar pe  r bound 5.00 

Southwest Science Bulletin, May 5, 1920 (all published), 

chiefly Entomological, 1 colored plate .................. 1.00 

Check-list of the Recent Bivalve Molluscs (of N. W. Coast of 

Am. from the Polar Sea to San Diego), W. H. Dall ..... 1.00 

Reprints: 

Check-list of the Lepidoptera of Boreal America. Superfami- 

lies Sphingoidea, Saturnioidea and Bombycoidea (printed 

on one side of page only, to allow of additional notes), 

Wm. Barnes and Foster H. Benjamin, 1927 .............. $ .50 

The Cacti of the Pyramid Peak Region, Dona Ana County, 

News Mexico; 9 3il SBR MOSber ons soc eee eee 25 

Check-list of the Macrolepidoptera of Canada and the United 

States of America by Dr. J. McDunnough, 1938, printed on 

white bristol board, one side of page (without index) 

suitable for labels. To Academy members, $1.50. To non- 

TN CTD SES! cacetausie ede tione ie Siete oases NRO AD oe COL Cee 3.00 

ADDRESS ALL INQUIRIES TO 

SOUTHERN CALIFORNIA ACADEMY OF SCIENCES 
(Care Dr. JoHNn A. CoMSTOCEK) 

Los Angeles Museum, Exposition Park, 

Los Angeles, California, U.S.A. 

130 



The work of the Southern California Academy of Sciences is carried 

on entirely through the generosity of private citizens, who are suf- 

ficiently interested in the advancement of education and cultural 

endeavor to donate funds or make bequests to the Academy. As a 

guide, in the matter of bequests, for those who plan to further this 

program, the following forms are suggested: 

Form of Legacy 

To be used when it is desired to leave the Academy any personal 

property, such as money, stocks, bonds, works of art, or other objects 

of value. 

I give and bequeath unto ‘Southern California Academy of 

Sciences,” of the City of Los Angeles, the sum Of....--..............2...---eeeeeeeeeeee 

Dollars: To have and possess the same unto the said “Southern Cali- 

fornia Academy of Sciences,” its successors and assigns, to the uses, 

dispositions and benefits thereof forever. 

Form of Devise 

To be used when it is desired to leave real estate to the Academy. 

I give and devise to “Southern California Academy of Sciences” 

OfathemCitygofeliosvAn geles).) (Gai. 22a ee a ose ee te 

heredescripe: the property or SrOund Yemt.c.._....ccc--2-2-ccicc--esencccs-ce-cecnecnone ye 

together with the appurtenances, in fee simple, and all policies of 

insurance covering said premises, whether fire, title or otherwise, free 

from all taxes: To have and to hold the same unto the said “Southern 

California Academy of Sciences,” its successors or assigns forever. 





fee ee heh N OR. THE 

Southern California 
Academy a Sciences 

CONTENTS 
CONTRIBUTIONS FROM THE LOS ANGELES MUSEUM- 
CHANNEL ISLANDS BIOLOGICAL SURVEY—Inrropuctrory Note - 1383 

1. Brempiciy WASPS FROM THE CALIFORNIA ISLANDS—T.D.A.Cockerell 135 
2. A New Parasitic Bee rrom SANTA CATALINA ISLAND— 

T. D. A. Cockerell - - - - - SS he 186 
8. Bers OBTAINED BY THE Los ANGELES Musrum- CHANNEL ISLANDS 

BioLocicaAL Survey—T. D. A. Cockerell - - - = = = = = 137 
4, A New Ixopes—G. F. Augustson- - - ---= -- 141 
5. Frve New MeLoLontHiIp BeeTtLes—Jack ee von Bloeker --- 148 
6. ANNOTATED LIST OF THE SCARAB BieatEs OF. THE CHANNEL ISLANDS 

—Jack C. von Bloeker - - - - - - = = = = = 152 
TWO NEW CALIFORNIA PLUME MOTHS—_W. Harry Lange - 157 
A REVIEW OF THE PHILEURINI OF AMERICA NORTH OF 

MEXICO—Mont A. Cazier - - =~ - - - - - =- = 169 
FOUR NEW CALIFORNIA MOTHS “WITH NOTES” ON EARLY 

STAGES—John A. Comstock - - = = = = = = = = = = = = 172 
NOTES ON THE HARLY STAGES OF THREE CALIFORNIA 

MOTHS—John A. Comstock and Charles M. Dammers - - = - = 183 
THE LIFE HISTORY OF POLITES PECKIUS—V. G. Dethier - - 188 
FAUNA AND FLORA OF THE EL SEGUNDO SAND DUNES—Cont. 

9. SOME OF THE Mites (ACARINA) OF THE DuNES—G. F. Augustson 
10. Norges ON THE EARLY STAGES OF BUPAYTA TMPLICATA.- 

John A. Comstock - - - - - - eg “ 

THE LARVA AND CHRYSALIS OF PAPILIO ASTERIAS AMERICUS 
—F. Martin Brown - - - - 

A NEW SPECIES OF MOLLUSK FROM THE "SAN PEDRO 
PLEISTOCENE—G, Willett - - - - - = = « 

A PROPOSED DICHOTOMY OF THE SNAIL 
GENUS MONADIENIA—S, Stillman Berry - 

STOMACH CONTENTS OF A GREAT BLUE SHARK— 
George P. Kanakoff - - - = - 

Page 

Issued February 10, 1940 



Southern California 
Academy of Sciences 

vy 

OFFICERS and DIRECTORS | 

: Carn S. KNOPF 5) 0=es) > =o ne = eae) ee President 

“Howarp R. Hui 2 = 2 ee ese Viree Pb resmaene | 

2. Wiliam A. BRYAN - = - - - - = Second Vice-President 

rR. JOHN A. Comstock - - -- - - Secretary and Treasurer 

Dr. WittiaM A. BRYAN Mr. THEODORE PAYNE 

Dr. Forp A. CARPENTER Mr. Harry K. SARGENT 

Dr. JoHN A. CoMsTOCK Mr. WiLuiaM A. SPALDING 

Mr. SAMUEL Moopy HaskINs Dr. R. H. SwIFT 

Dr. Howarp R. HILt Mr. Frep E. BuRLEW 

Dr. Cart S. KNorr 

VY 

ADVISORY BOARD 
Dr. CHESTER STOCK Mr. HomER WHITE 

Dr. H. J. ANDREWS) Mr. R. S. WoGLuM 

Dr. W. Dwicur Prerce 

| vy 

ASTRONOMICAL SECTION 

Mr. Harry K. SARGENT Mr, WiLiiaM A. SPALDING | 

BOTANICAL SECTION 
Mr. THEODORE Payne, Secretary 

ARCHEOLOGICAL SECTION 
Dr. Cari S. KNopF Dr. R. H. Switt 

FINANCE COMMITTEE 

Mr. WILLIAM A. SPALDING Mr. SAMUEL Moopy HaskINs 

PROGRAM COMMITTEE 
Dr. Howarp R. Hitt, Chairman 

Dr. Joun A. ComMsTock Dr. Cart S. KNOPF 

Vv Vv 

COMMITTEE ON PUBLICATION 

Mr. WituiaM A. SpaLpING, Chairman Dr. JoHN A. Comstock 

\ A A 

OFFICE OF THE ACADEMY 

Los Angeles Museum, Exposition Park, Los Angeles, Calif. 



CONTRIBUTIONS FROM THE LOS ANGELES MUSEUM 
—CHANNEL ISLANDS BIOLOGICAL SURVEY 

INTRODUCTORY NOTE 

Early in the fall of 1938 we were approached by Prof. Don 
Meadows with a proposal to organize a Biological Survey of the 
Channel Islands of the California coastal waters, under the 

direction of the Los Angeles Museum. 
The plan as submitted showed an excellent grasp of the 

epportunities and factors involved, and outlined a type of organi- 
zation and method of procedure that immediately appealed to us. 

Accordingly, after several conferences, held in December, 

1938, a communication was addressed to the Board of Governors 
of the Los Angeles Museum requesting their approval of the 
survey along the lines suggested in the submitted recommen- 
dations. 

This request received favorable action of the Board on 
December 24, 1938. 

Our proposal covered a five year period of study and explo- 
ration of the several islands, including particularly Santa Cata- 
lina, San Clemente, San Nicolas, San Miguel, Santa Rosa, Santa 

Cruz, Santa Barbara and Anacapa, with the possible inclusion 

of the Coronados. The plan laid particular stress on the life 
forms and their ecological relationships, together with geological 
and archeological considerations. 

After considerable correspondence the necessary permits 
were secured from the Navy Department, the National Park Ser- 
vice, and owners of such of the islands as are in private hands. 

Transportation to and from the islands was assured through 
the helpful cooperation of Captain Allan Hancock of the Allen 
Hancock Foundation of the University of Southern California, 

and the California Fish and Game Commission, 
The first reconnaissance trip was made to San Clemente 

Island on February 18, 1939, returning on the 19th. The party 
included Prof, Meadows, Mr. George Willett of the Museum 
staff, and the writer, together with a group of students from the 

Hancock Foundation. 
The second expedition left Terminal Island for San Clemente 

on the morning of April 1, 1939, and returned April 8. The 
personnel included Prof. Meadows, Theodore Reddick, M. B. 
Dunkle and Mr. Russell Sprong, together with the following 
members of the Museum staff: Arthur Woodward, archeologist ; 
Jack C. von Bloeker, mammalogist; Lloyd Martin, entomologist. 

The third trip was to Santa Barbara Island, May 27 to 30, 
1939. The party included all who took part in the second expe- 
dition, and in addition James DeLong, geologist. 
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The fourth, and most ambitious of the 1939 operations was 

in the field from July 21 to August 19, and included a week of 
work on each of four islands, namely San Nicolas, San Miguel, 
Santa Rosa and Santa Cruz. It was unusually successful from 
the standpoint of amount and variety of materials collected. 
Particularly noteworthy was the helpful cooperation of the Vals, 
on Santa Rosa, and of Mr. and Mrs, Stanton on Santa Cruz. Mr. 
and Mrs. Agee, through their representative, Reginald Lamberth, 
on San Nicolas, and Herbert S. Lester, representing Mr. R. L. 

Brooks on San Miguel gave valued assistance. The party, in 
addition to the original contingent (minus only Theo. Reddick, 
herpetologist) included George Kanakoff and Jewel E. Lewis. 
The writer joined the expedition for the final week on Santa 
(Cieiv, 

The fifth and final trip of the year embraced a month’s work 
on San Clemente, from November 9 to December 10. The party 
included Arthur and Barker Woodward, George and Ora Willett, 
George Kanakoff, and Jack von Bloeker. This unit concentrated 
mainly on special studies in archeology, ornithology, mammalogy 
and entomology, although some collecting was done in other 
fields of science. 

During this period a sixth unit visited San Clemente for 
three days of intensive work in botany, entomology and herpe- 
tology. This party made its base camp at the head of a canyon 
leading to Mosquito Cove, while the first unit worked at the 
southern end of the island. This sixth trip extended from No- 
vember 23 to 26, and those who participated were Don Meadows, 
Theo. Reddick, Russell Sprong, M. B. Dunkle, Lloyd Martin and 
FE. C. Williams. 

The dates of these expeditions, and personnel of each are 
noted in detail because of the fact that collections made by the 
several participants have resulted in some important items, that 
will later find their way into scientific literature. 

It is the hope of the survey participants that, at the conclu- 
sion of this five year effort, means will be found for insuring the 
publication of results in a creditable manner. In the interim it 
will be our policy to publish short papers in the “Bulletin” from 
time to time, recording new species and races, and noting perti- 
nent facts with HaEtaon to distribution, occurrence and ecology 
of the island species. The first series of these papers follows. 

Joun A. Comstock, 

Director of Science, 

Los Angeles Museum, 



Me BEMICID WASPS FROM THE CALIFORNIAN 

ISEANDS 

3y T. D. A. CocKERELL 

The wasps recorded below were obtained by the Channel 
Islands Biological Survey of the Los Angeles Museum. 

Bembix sanctae-rosae N. Sp. 

Male: Length about 13 mm.; black, with creamy-white 

markings on head, none on thorax, light sulphur yellow on legs 
end abdomen; hair of head, thorax and first tergite white and 
abundant; clypeus strongly convex, white except a pair of small 
black spots on upper part; a small hat-shaped supraclypeal mark 
which is distinctly yellow; large lateral face-marks, broadest at 
ievel of antennae, and with a pointed extension near upper end; 
scape stout, yellowish-white beneath; flagellum with small denti- 
form projections on segments 8 to 11; tegulae black; wings with 
no dark cloud; base of legs and femora black, the latter with a 

yellow mark at apex; tibiae and tarsi, yellow, the former with a 
large black mark; front tarsi with about ten long bristles; middle 

femora denticulate beneath, first tergite black, with a vellow 

mark at each side; tergites 2 to 6 each with an interrupted yellow 
band, in no case enclosing a black mark; seventh with a pair of 

contiguous spots; venter black with spots at extreme sides on 
sternites 2 to 5; first sternite thickened in middle on apical 
margin; second simple with a faint carina, visible when the hght 
comes from the side; sixth with an obtuse elevation on apical 
part, appearing as a very small thorn-like process on lateral view; 
stipes shaped as in B. viduata, being long and pointed, with an 
evenly curved outer margin, but the outer margin 1s wholly devoid 
of hairs, whereas the inner margin shows long hairs, as in B, 
comata, 

Santa Rosa Island, August 7, 1939. 
Related to B. comata var. nevadensis Rodeck, but distin- 

guished by the abdominal structures. It may be an extreme varia- 
tion of B. comata, but for the present it is best regarded as 
distinct. 

BEMBIX COMATA Parker 

Santa Cruz Island, three males and four females, the latter 
very variable in size. Of the males, two have the abdominal bands 
light sulphur yellow, one has them white. The females have the 
bands white or creamy white. 

3EMBIX HAMATA C,. L. Fox 

San Miguel Island (type locality), five males and twelve 
females, 

Santa Rosa Island, three males and four females. 
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BEMBIX NICOLAI Cockerell 

San Nicolas Island; many specimens of both sexes, 

It is interesting to find that B. hamata, considered endemic 
on San Miguel, is equally common on Santa Rosa; but the species 
on Santa Cruz is the mainland B. comata. All the specimens 
from San Nicolas are B. nicolai, which keeps its characters well. 

2. A NEW PARASITIC BEE FROM SANTA CAd Nour 

ISLAND 

Bye i Da An COcCKERELL 

Coelioxys catalinica n. sp. 

Male: Length 11 mm.; black, including tegulae, but tarsi 
obscurely reddish; eyes with long hair; face densely covered with 
long white hair; lower part of cheeks with a broad beveled 
space; vertex very coarsely punctured, but a smooth shining area 
around ocelli; mesonotum densely and coarsely punctured; a pair 
of conspicuous cuneiform patches of white hair at base of scutel- 
lum; margin of scutellum simple, gently curved; axillar spines 
long and slightly curved; wings dusky at apex; basal nervure 
meeting nervulus; recurrent nervures equally distant from base 
and apex of second cubital cell; long white hair at sides of 
metathorax; a spot of white hair on each side between axillar 
spines and tegulae; abdomen with dense white hair-bands on 
margins of tergites 1 to 3, and weak bands on 4 and 5; transverse 
sulci on tergites 2 to 4; foveae on tergite 2 small, transversely 
oval, almost punctiform; fifth tergite with lateral dentiform 
angles; sixth with large and long teeth at sides of base and at 
apex, but upper apical teeth small, widely separated, divergent ; 
no median tooth; venter with broad white hair-bands; fifth ster- 
nite emarginate, 

I submitted this to Mr. P. H. Timberlake, thinking that it 
might be a species known to him from the mainland. He reports 
that “seems to be nearest to C. rufitarsis but differs in darker 
tarsi, foveae on tergite 2 very small, vertex with rather large 
impunctate space behind each lateral ocellus, margin of clypeus 
not emarginate but with 6 or 7 small sharp teeth, etc.” 

Howland’s, Santa Catalina’ Island, May~3, 1933) @Dou 
Meadows). Submitted to me by Professor Hilton, It will be 
placed in the Los Angeles Museum. 

The foveae on second tergite are quite different from those 
of C. rufitarsis Smith; more like those of C. octodentata Say, 
from which the black tegulae and other characters separate our 
species. C. grindeliae Ckll., has much shorter hair on eyes, shorter 
hair on face; and the dark tarsi separate it from C. coloradensis 
Cresson. 
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Bens OBTAINED BY THE LOS ANGELES MUSEUM- 

GEANINEL ISLANDS BIOLOGICAL SURVEY 

Bye DAS CocKERELL 

ANTHOPHORIDAE 

ANTHOPHORA NICOLAI Cockerell 

San’ Nicolas Island,6 9,1 ¢. Three of the females have the 
pubescence pale, nearly as in A. urbana Cresson. 

ANTHOPHORA EDWARDSII Cresson 

Sapmclemente 1. 2 3, April 2 and 4. 

ANTHOPHORA CATALINAE Cockerell 

Santa Barbara I., May 28,29. Previously taken on Santa Cata- 

lina I., on one occasion only. 

ANTHOPHORA URBANA Cresson 

SanevMiaguele le 1 g¢ July 29. Santa Cruz 1, 1 9 and 3-¢, 
August 12 and 15. It is noteworthy that the group of A. 
urbana has developed distinct species or races on the south- 
ern group of islands, but on the northern group is repre- 
sented by quite typical 4. urbana. 

DIADASIA MIMETICA Cockerell 

Santa Cruz I., August 12 to 15, three of each sex. Santa Rosa 

ieatievst o and 6, 3. 

MELISSODES LUPINA Cresson 

Santawxosa ly August 7, 1 @. 

EAE: 

APIS MELLIFERA LIGUSTICA Spinola 

(Introduced.) Four from Santa Cruz I., August. 

BOMBIDAE 

30MBUS CALIFORNICUS Smith 

Many specimens, both sexes, from San Miguel Island. It is 
singular that the other northern islands are not represented 
by Bombus. 
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NOMADIDAE 

NoMADA SEMISUAVIS Cockerell 

Eight from Santa Rosa I., August 5 to 9,1 9 lacking the supra- 
clypeal mark. Three from Santa Cruz J., Augustsl2 toma: 

NOMADA FORMULA Viereck 

Fifty-six from Santa Rosa I., August, of which 1 ¢ lacks the 
supraclypeal mark. One female without supraclypeal mark, 
and with borders of clypeus very broadly black from San 
Micgueliy July 31. ‘One @ from San) Migueli ies ulyaZo! 

MELECTIDAE 

MELECTA PASADENENSIS Cockerell 

Santa Barbara I., May 28, 1939, 1 ¢g. Doubtless parasitic on 
Anthophora catalinae. The specimen is smaller than usual, 
having the size of M. californica, The face and tarsi have 
black hair, and the characters generally are those of M. 
pasadenensis, except that the apical half of mandibles is dark, 
faintly rufescent. Additional material, of both sexes, might 
perhaps indicate an island race. 

CERATINIDAE 

CERATINA ACANTHA SUBMARITIMA Cockerell 

Santa Cruz I., August 12-16, 10 ¢ and2 g. Of the females, 
seven lack the pale clypeal mark, three have a small mark. 
The males have the upper median extension of the clypeal 
band very small. It is interesting to find that the Santa 
Cruz specimens belong to the more northern subspecies. 

MEGACHILIDAE 

ANTHIDIUM CLEMENTINUM Cockerell 

san Clemente I. April 3 to 4, three of each’ sex.) @iihicu was 
described from the male in a paper awaiting publication. It 
closely resembles A. palliventre Cresson (A. californicum 
Cresson), but is less robust, with hairs of thorax above not 
fulvescent, spots on tergites 2 to 5 not united, anterior and 

middle tibiae with longitudinal yellow stripes, hind tibiae 
striped at base, tarsi with apical joint red, abdomen beneath 
less hairy, subapical ventral spines small and inconspicuous, 
pygidial lobes triangular, pointed, hardly curved. The new 
material has the stripes on front tibiae very small, and on 
middle tibiae absent, in two males, but well developed in the 
third. The female is new. It is, as usual in the genus, smaller 
than the male. In the table by Schwarz (Amer. Mus. Novi- 
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tates, 253, 1927) it runs nearest to A. cognatum. The princi- 

pal features are as follows: pubescence white, with long 
black or dark gray hairs on vertex, and an admixture of the 
same on thorax above; face-marks white including broad 
lateral marks, and lower part of clypeus, broadest laterally 
and more or less interrupted in middle (the light part of 
clypeus may be distinctly yellowish): outer side of man- 
dibles mainly pale; a pyriform or elongated spot at each side 
of vertex; eyes green or brown; tubercles with a small spot 
or none; a spot on tegulae in front; light marks on meso- 
notum confined to small inconspicuous stripes above the 
tegulae; axillae with small spots or none; scutellum with a 
pair of transverse stripes; wings dusky ; abdominal markings 
yellowish-white, on tergites 1 to 4 broken up into four spots, 
on fifth the lateral spots are absent or rudimentary, on sixth 
is a pair of large spots, or merely two dots (in one female 
the spots are dull yellow, apparently altered by cyanide) ; 
ventral scopa white; tibiae variably striped; front and middle 
basitarsi pallid. This female is related to A. catalinense 
Ckll., but the abdominal markings are quite different, 

OSMIA CLARESCENS Cockerell 

Clemente I., April 4 to 6, one of each sex. I add notes on two 
other species, not obtained by the Museum expedition. 

OsMIA NEMOoRIS Sandhouse 

Miewel I,’ May 6, (CW. P: Cockerell). Determined by Yim- 
berlake, who has seen the type. It is a northern species, 
found in Oregon, Washington and Montana. The type 
came from the Muir Woods. 

OsSMIA COBALTINA Cresson 

form found on Santa Catalina I. is unusually small, and 
should perhaps be separated as a distinct race. | had referred 
the specimens to O. regulina Ckll., but Miss Sandhouse has 
now examined both sexes, and considers that they are un- 
doubtedly O. cobaltina. According to Miss Sandhouse O. 
regulina should be united with O. calla Ckll., but Timberlake 
writes that he can distinguish it in both sexes. 

MEGACHILE COQUILLETTI Cockerell 

(det. Timberlake.) One male, Santa Rosa I. 

BWA IUD YANS 

AUGOCHLORA POMONIELLA Cockerell 

SantanCnguz 1341.0. 27 a 
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AGAPOSTEMON CALIFORNICUS Crawford 

Santa Rosa 1.,13 9 and 14 @: 

Santa Cruze 2a Omands lea 

San Nicolasjlpso9 sand oa 

These are green in the female sex, like the common main- 
land form, and are distinctly smaller than A. c. clementinus. 
Looking at the series together, one is convinced that they 
represent different races. The males have the 4. tevranus 
type of genitalia; the head and thorax are much bluer than 
in typical A. teranus; the scape in every case is black; the 
yellow band on first abdominal tergite is entire except in one 
from S. Nicolas and one from Sta. Rosa. 

AGAPOSTEMON CALIFORNICUS CLEMENTINUS Cockerell 

San Clemente I.,19 ¢. 
Santay Baybarawials, ©. and 2s 

With these long series before me, I cannot see that the 
females from Santa Barbara differ from those found on San 
Clemente. The two Santa Barbara males have the 4. teranus 
type of genitalia; the scape is black; but contrary to the 
S. Clemente form, the band on first tergite is entire. The 
tegulae are dark. The markings of legs and abdomen are like 
those of A. c. psammobius, which also has a robust female 
like that of A. c. clementinus. 

AGAPOSTEMON CALIFORNICUS PSAMMOBIUS Cockerell 

San Micweltie 3) Ora ive as 

The distribution of Agapostemon on the islands is puzzling. 
San Nicolas, Santa Catalina, Santa Cruz and SantasRosa 

have the ordinary mainland form. San Clemente and Santa 
Barbara have a larger, bluer race, properly considered a 
subspecies. San Miguel has a race very like that from San 
Clemente, but apparently separable. Detailed morphological 
slides of all these island forms would be of great interest. 

Hatictus pAvonotus Cockerell 

San Migwel ales Ose |aliye 

HALICTUS MIGUELENSIS Cockerell 

San Miguel I., July, 9 g. With this series before me, I conclude 
that H. cooleyi obscurior Ckli., from Santa Catalina I., 

should not be separated. 

140 



HALICTUS MELILOTI CATALINENSIS Cockerell 

Santa iosa I. August 5) 1 9. 
Santa @ruz I. August 12,1 2. 

ee) 

4. A NEW IXODES (ACARINA: IXODIDAE) 

By G. F. AuGusTson 

Of the many interesting ectoparasites collected from mam- 
mals and birds of the Santa Barbara Channel Islands this new 
tick, Ixodes peromysci, presents such a complete history that all 
instars are illustrated and described. This is not unusual where 
many different hosts are under observation, but it is uncommon 
for members of the family /vodidae to complete their life cycle 
on single species of host, as is true in this case. All instars were 
ound and preserved by Mr. J. C. von Bloeker, Mammologist 
(Los Angeles Museum), off the white-footed mouse, Peromyscus 
maniculatus elusus, from Santa Barbara Island, California. 

Upon the strength of these facts the most logical name for 
this parasite is that of the host to which it is apparently specific. 
Undoubtedly other islands of the Channel with a more varied 
fauna will disclose other hosts if the parasite is found, Although 
other islands were under observation the survey is as yet far 
from completed. 

The complete biology of this tick has not as yet been studied, 
but the facts presented above give some information as to its 
life cycle. Besides these it might also be added that copulation 
occurs upon the host, as 1s evident by the fact that five engorged 
females taken from the host, and immediately preserved, were 
later found to be in copula with the male. Whether the male 
feeds is not definite, but from the appearance of the hypostome 
it may be assumed that it does not. 

All ecological data and analysis of plates are included after 
the final larval description. Hlustrations are original, being com- 
pleted with the aid of the Abbe Zeiss Camera Lucida. The scale 
for measurements were obtained with a sub-stage micrometer. 

I am greatly indebted to Dr. W. D. Pierce, Entomologist 
(Los Angeles Museum), for his suggestions and aid, and to J. C. 
von Bloeker whose excellent field work has made this paper 
possible. 
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IXODES PEROMYSCI N, Sp. 

Measurements. Female: (Holotype) 

Body; Es 3mm Wes0!38 "nim 

Scutum: L. 0.85 mm., W. 0.65 mm. 

Capitulum: L. 0.45 mm. 

Basi capitulum: L. 0.1 mm., W. 0.3 mm. 

FEMALE: GENERAL ANALysIs: Body: L. 1.3 mm., W. 0.8 
mm. (an engorged female attains the dimensions of L. 6 mm., 
W.4.2 mm.). A very small tick; oval, slightly narrower in front, 
broadest at level with coxae IV. 

Dorsum : Reddish-brown (in 70 percent alcohol) ; with many 
long setae, particularly along the posterior border; marginal 
groove not continuous posteriorly ; foveae indistinct; no lateral or 
median grooves, 

Scutum: L. 0.85 mm., W. 0.65 mm., uniform dark-brown; 
with few scattered, short setae; broadly oval, widest at ocular 

level, not as wide as long; lateral and posterior angles broad; 
cervical grooves deep at onset, becoming very wide, shallow, and 
divergent posteriorly, not reaching postero-lateral border; scapula 
sharp, slightly divergent; no punctuations. 

VeNTER: Like dorsum; pregenital plate inconspicuous, with 
many short setae; epimeral plates inconspicuous, with many long 
setae; anal plate without setae; adanal-median plates together, 
with many long setae; genital groove continuous around genital 
orifice, slightly diverging posteriorly to postero-lateral margin; 
anal groove horse-shoe shape around orifice; genital orifice situ- 
ated between coxae IV; spiracles with very thin, uniform chitin 
frame, oval, macula inconspicuous, slightly eccentric, globlet cells 
iarge within frame, smaller toward macula. 

CapituLtumM: L. 0.45 mm., length of basi capitulum one- 
third width; porose areas moderate, sub-triangular, interval equal 
to one and one-half normal width of one area; cornu prominent, 
long, sharp; digits of chelicerae not reaching level of corona; 
hypostome dentition 3/3; pedipalps long, slender; article I small, 
not one-fourth length of article II]; article II the largest; article 
III three-fourths the length of article II; palps sparsely covered 
with strong, short setae; no palpal setae; auriculae prominent, 
long, blunt; no ventral ridge. 

Lrecs: Moderate length, hairy; annulations conspicuous 
ventrally ; coxa I sub-triangular, with internal spur of moderate 
length, slightly pointed, not reaching coxa II, external spur 
strong, blunt; coxae II-III rectangular with short, blunt external 
spur only; coxa IV oval-rectangular, with short, blunt external 
spur; all coxae with one to three very long, slender setae; tarsus 
I pseudo-articulation inconspicuous from last annulation, Haller’s 
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organ guarded by a single pillar in front, one prominent hump 
anteriorly, tapering gradually at extremity; pulvillus moderate, 
as long as claws. 

Measurements. Male: (Allotype) 

Body7 le. del smi: Wie 0:65 mum: 

Capitulumie 10:35) nim, 

Basiicapitulumy 2.05 .mm:, VV. .0:21 “mm: 

MALE: GENERAL ANALysIs: Body: L. 1.1 mm., W. 0.65 
mm., oval, slightly narrower in front, broadest at level of 

coxae IV. 

Dorsum: Reddish-brown; marginal groove complete pos- 
teriorly ; pseudoscutum only slightly indicated by a darker brown 
area; cervical grooves weakly indicated, shallow, divergent pos- 
teriorly ; setae as in female; scapula short, blunt, not as divergent 
as in female. 

VENTER: Ventral plates prominent; epimeral plates with 7 
short setae posterior to coxa IV; adanal plates with 8 setae; 
median plates with 21 setae; no setae in anal plate; all plates sep- 
arated by a wide shallow suture; with body fold conspicuous 
along posterior border; general color of venter lighter brown 
than in female; genital aperture situated between coxae III; pre- 
genital plate obsolete, no visible setae; spiracles as in female. 

CapituLuM: L, 0.35 mm., basi capitulum not twice as wide 
as long; cornu shorter than in female, not as prominent; digits 
of chelicerae reach just to level of corona; pedipalps short, thick ; 
article I the smallest, indistinct dorsally, article II the largest, 
article III but slightly shorter; palps with very few setae sparsely 
arranged dorsally ; 3 long palpal setae on article II, 2 long, 2 short 
on article III; ventral ridge visible in the medial field, inconspic- 
uous laterally; auriculae very short, blunt; hypostome dentition 
irregular, denticles 2 and 3 protrude laterally to others. 

Lecs: As in female, the annulations being not as conspicu- 
ous ventrally, the single dorsal hump of tarsus I] being more 
prominent; coxal shape and armature as in female. 

Measurements. Nymph: (Type Nymph) 

30dy: L. 0.75 mm., W. 0.62 mm, 

Scuuum- le O!4emm-: Wie 0:35) mam. 

Capitulum: L. 0.3 mm, 

3asi capitulum: L. 0.14 mm., W. 0.19 mm, 

NymMpH: GENERAL ANALysIS: Body: 0.75 mm., W. 0.62 
mm., broadly oval, widest at level with coxae IV. 

Dorsum: Pale-brown, sparsely covered with long setae along 
the posterior margin; marginal groove but slightly indicated later- 
ally only. 
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Scutum: L. 0.4 mm., W. 0.35 mm., dark-brown; broadly 
oval, lateral angles rather abrupt, posterior angle very broad; at 
the most about 4 setae over entire surface; cervical grooves very 
shallow anteriorly, becoming fused and fan-shape posteriorly, 
obsolete before reaching posterior margin; scapula very short, 
sharply divergent. 

VENTER: Like dorsum; ventral plates inconspicuous ; genital 
grooves weakly indicated, not complete anteriorly, slightly diver- 
gent posteriorly; anal groove weak, complete around orifice, 
slightly divergent posteriorly; coxae as in female; spiracles 
circular, globlet cells distinct just within frame only, macula 
obsolete. 

CapituLumM: L, 0.3 mm., basi capitulum width but slightly 
greater than length; cornu small, sharp, projecting more later- 
ally than posteriorly; digits of chelicerae not reaching corona; 
pedipalps as in female, somewhat stouter, 2 palpal setae on article 
II; ariculae prominent, rounded, projecting slightly laterally; 
hypostome dentition 3/3, with tendency toward irregular as in 
male, ventral ridge absent. 

Lrecs: As in female, annulations being obsolete. 

Measurements. Larva (Type Larva) 

Body. 1c) O)> mm. VW. 0,45: mame 

Capitulum: L. 0.2 mm. 

Basi capitulum: L. 0.1 mm., W. 0.11 mm. 

LarvA: GENERAL ANALysis: Body: L. 0.5,mm., W. 0.45 
mm., unfed specimens nearly circular; a pale-brown to colorless. 

Dorsum: As in nymph, marginal groove being obsolete, 
setae less numerous, 

ScutuMm: As broad as long, lateral angles acute, posterior 
angle gradual, not as broad as in nymph; no visible punctuations 
OTASEtae: 

VENTER: Ventral plates and grooves obsolete; setae not as 
numerous as in nymph. 

CapitutuM: L. 0.2 mm., basi capitulum almost cuboidal; 
digits of chelicerae reaching corona; cornu as in nymph; pedi- 
palps short, thick, clubshape, the proximal articulation of article 
II being much narrower than the distal, article II but slightly 
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ionger than article III, setae sparse, long, 2 palpal setae on article 
Il; hypostome dentition 2/2, with tendency toward irregular as 
in nymph; auriculae prominent, sharper than in nymph. 

Lecs: As in nymph, tarsus | terminating sharper; coxae 
I-III as in female respectively. 

Type Host: White-Footed Mouse (Peromyscus manicu- 
latus elusus ) 

Type Locality: Santa Barbara Island, Los Angeles County, 
California 

@ollector, J. C. von Bloeker, Jr. 

Holotype: Los Angeles Museum, No, 1939-585 

Allotype: Los Angeles Museum, No. 1939-585 

Type Nymph: Los Angeles Museum, No. 1939-585 

Type Larva: Los Angeles Museum, No. 1939-585 

Paratypes: 2 females (engorged, 1 in copula with male), 2 
males in author’s collection. The remaining 27 in the 
Los Angeles Museum. 

Mors: 

No. 1939-582 (of Los Angeles Museum) 5 females (en- 
gorged, 2 in copula with males), 2 nymphs, 1 male (separate). 
Collected May 28, 1939; 1 host observed. 

No. 1939-583, 2 females (engorged, 1 in copula with male), 
1 nymph, 1 male (separate). Collected May 30, 1939; 16 hosts 
observed. 

No. 1939-585, 8 females (1 normal, 7 engorged, 2 in copula 
with male) 4 males (separate), 2 nymphs, 1 larva. Collected 
May 29, 1939; 11 hosts observed. 

No. 1939-586, 1 female (engorged), 1 nymph. Collected 
May 30, 1939; 3 hosts observed. 
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PLATE 30—Izodes peromysci 

Capitulum, female, dorsal. 

Capitulum, female, ventral. 

Venter, female. 

Tarsus I, female. 

Scutum, female. 
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PLATE 31—Ixodes peromysci 

Fig.1. Dorsum, male. Fig. 6. Capitulum, larva, ventral. 

Fig. 2. Venter, male. Fig. 7. Tarsus I, larva. 

Fig. 3. Capitulum, male, ventral. Fig.8. Coxae, larva. 

Fig. 4. Capitulum, male, dorsal. Fig. 9. Ventral view, nymph. 

Fig.5. Tarsus I, male. 



5. FIVE NEW MELOLONTHOID: BER MES 

By Jack C. von BLoEKER, JR. 

Among the entomological material collected on the fourth 
expedition of the Los Angeles Museum-Channel Islands Bio- 
logical Survey there are specimens representing four previously 
unknown species of the scarabaeoid genus Polyphylla, descrip- 
tions of which appear below. In addition, opportunity is taken 
at this time to name a species from the upper Owens Valley 
region of California from a small series of specimens which has 
been acquired in recent years by the Los Angeles Museum. 

Polyphylla ona, sp. nov. 

Holotype male adult and allotype female adult (Los Angeles 
Museum, Ent. Coll.), collected at Prisoners’ Harbor, Santa Cruz 
Island, Santa Barbara County, California, August 12, 1939, by 
J). ©. voneB locker, yr, 

Diagnosis: A large, moderately dark-colored species appar- 
ently intermediate between Polyphylla crinita and P. arguta, 
exhibiting a combination of characters of both species. 

Description of holotype: Compared with crinita, larger and 
somewhat lighter in color, antennae much paler; sides of pro- 
thorax subangulate; hind thoracic margin with very short hairs; 
edges of vittae straighter and more clearly defined; anterior tibiae 
tridentate. Compared with arguta, larger and more robust; color 
lighter, femora ferruginous and not blackish; anterior margin of 
clypeus straight, not concave; lateral vittae of pronotum broken, 
not entire; pronotum with much, though not especially dense, 
short erect yellow pile, and broadly and deeply canaliculate; scu- 
iellum with small egg-shaped squamous spot; elytral vittae strong 
and well-defined, not ragged; tarsi stouter. Length 29.5 mm., 
breadth 13.0 mm. 

Description of allotype: Similar to male, but larger and much 
more robust throughout; antennal club small, slightly longer than 
one-half rest of antenna; anterior tibiae tridentate as in male. 
Length 34.5 mm., breadth 16.0 mm. 

Specimens examined: Three, the holotype, allotype and one 
paratopotype female, taken August 16, 1939, by Dr. J. A. 
Comstock, 
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Polyphylla santarosae, sp. nov. 

Holotype: male adult (Los Angeles Museum, Ent. Coll.), 
collected at Becher’s Bay, Santa Rosa Island, Santa Barbara 

County, California, August 7, 1939, by Lloyd M. Martin. 

Diagnosis: A moderately large, dark brown, hirsute species 
showing certain relationships of structure with Polyphylla sobrina 
and P. hirsuta, and others with P. crimita and P. santacruzae, yet 
differing markedly from all known members of the genus, 

Description of holotype: Clypeus, pronotum, pygidium and 
last abdominal segment dark reddish brown, head and first four 
abdominal segments black, elytra piceous but rufescent on lateral 
margins; head and pronotum densely hirsute with long, erect, 
yellow brown hairs; head entirely without squamae and inter- 
spaces between vittae of pronotum also entirely devoid of 
squamae; mid-lateral discal vittae of elytra broken posteriorly 
and each ending in a distinct white spot; pygidium indistinctly 
squamose on anterior border and in faint median line, otherwise 
densely hirsute with extremely short pile; anterior femora densely 
hirsute with long erect pile; middle and posterior femora with 
less dense and shorter pile ; abdomen with dense covering of short 
hairs except on posterior margins of all, save the ultimate, seg- 
ments which are narrowly banded with white squamae; antennal 
club equals two and one-half times length of rest of antenna; 
anterior tibiae bidentate. Length 30.0 mm., breadth 14.5 mm. 

Specimens examined: One, the holotype. 

Polyphylla santacruzae, sp. nov. 

Holotype male adult and allotype female adult (Los Angeles 
Museum, Ent. Coll.), collected at Prisoners’ Harbor, Santa Cruz 
Island, Santa Barbara County, California, August 11 and 13, 
LISoe respectively, by J. C. von Bloeker, Jr. 

Diagnosis: A small to moderately large, dark-colored species 
nearest the Polyphylla crinita group, but apparently representing 
2 separable group together with the species named below; female 
smaller than the male. 

Description of holotype: Similar to P. crinita, but larger 
and more robust throughout, general coloration darker, vittae 
broader and more sharply defined, squamation between vittae 
somewhat more dense, becoming heavily imbricated in median 
areas of interspaces; frontal and pronotal vestiture longer and 
denser; ventral squamation very dense and ventral vestiture of 
thorax longer and paler. Approaching P. decemlineata pacifica 

149 



in size, but darker, vittae narrower, and with sparse pronotal and 
dense frontal vestiture ; antennae smaller; tibiae and tarsi longer 
and relatively more robust. Anterior tibiae bidentate. Length 
32.0 mm., breadth 14.0 mm. Range of 58 males: Length 28.0- 
34.0 mm., breadth 12.0-15.0 mm. 

Description of allotype: Similar to male, but smaller and 
with relatively more robust appendages; antennal club equals less 
than one-half length of remainder of antenna; anterior tibiae 
tridentate, Length 26.0 mm., breadth 13.0 mm; “Range of 3 
females: Length 25.0-26.0 mm., breadth 11.0-13.0 mm. 

Specimens examined: Sixty-one, including the holotype, 
allotype, 57 paratopotype males and 2 paratopotype females, col- 
lected August 11-18, 1939, by J. A. Comstock, I Mi) Martine 
Db. Meadows, G. BP. Kanakoti, |.) E> Lewis andi @eaven 
Bloeker, Jr. 

Polyphylia martini, sp. nov. 

Holotype: male adult (Los Angeles Museum, Ent. Coll.), 
collected at Becher’s Bay, Santa Rosa Island, Santa Barbara 

County, California, August 8, 1939, by Lloyd M. Martin. 

Diagnosis: A large and moderately light-colored species of 
the Polyphylla santacruzae group, with distinctive Y-shaped 
elytral marking. 

Description of holotype: Similar to P. santacruzae, but dif- 
fering as follows: Antennal club shorter; head and pronotum 
longer in relation to width; pronotal vestiture much more sparse; 
elytral vittae broader and interspaces narrower, the usually short 
discal vittae of elytra extending posteriorly from humeral 
umbones connect with middle discal vittae in anterior third of 
elytra to form a peculiar, Y-shaped marking—a unique feature 
in this genus, Anterior tibiae bidentate as in P. santacruzae. 
Length 33.0 mm., breadth 13.5 mm. 

Specimens examined: One, the holotype. 

Polyphylla comstockiana, sp. nov. 

Holotype: male adult (Los Angeles Museum, Ent. Coll.), 
collected at Milford (near Honey Lake), Lassen County, Cali- 
tormia, July 16, 1937, by Dr. John A. Comstock. 

Allotype: female adult (Los Angeles Museum, Ent. Coll.), 
collected at Lundy Creek (near Mono Lake), Mono County, Cali- 
fornia, August 1, 1933, by M. L. Walton. 

159 



Diagnosis: A medium-sized, pale-colored, densely squamose 
species of the Polyphylla decemlineata group, female slightly 

larger than the male. 

Description of holotype: Medium-sized and moderately 
robust; dorsally, dark reddish brown; ventrally, head, thorax, 
last abdominal segment and legs rufous, rest of abdomen black; 
entire upper surface and ventral surface of abdomen densely 
clothed with appressed (often overlapping) white scales; mid- 
front with two nearly parallel, longitudinal lines of long yellowish 
white pile, head with indistinct median and broadly distinct lat- 
eral (supraorbital) vittae; pronotum with distinct narrow median 
and broad lateral vittae; scutellum densely clothed with white 
squamae, but with a subglabrous v-shaped posterior margin, 
elytra each with one sutural and three discal well-defined vittae 
and a short, distinct vitta extending posteriorly from the humeral 
umbone for one-fourth the elytral length; squamae of the vittae 
heavily imbricated, producing moderately broad and quite distinct 
white stripes; pygidium uniformly densely clothed with white 
squamae and with a narrow, subglabrous median longitudinal 
line; pile of prosternum short and moderately dense, pile of meso- 
and metasternum long and very dense, pale yellowish brown; 
squamae of ventral surface of abdomen very dense and heavily 
imbricated, particularly so toward the posterior margins of all, 
save the ultimate, segments. Entire dorsal surface, and ventral 

surface of abdomen finely, though shallowly, punctate; femora 
and tibiae coarsely, elongately punctate. Anterior margin of 
clypeus straight and very narrowly reflexed, sides of clypeus 
straight and parallel; frontal margin nearly straight, with outer 
angles slightly rounded; antennal club large (smaller than in 
P. decemlineata, however), twice length of basal portion of 
antenna ; anterior margin of pronotum evenly and slightly bisinu- 
ate, basal margin with broad, shallow median lobe, sides obtusely 
subangulate; scutellum subtriangulate; sutural length of elytra 
three and one-half times that of median length of pronotum, outer 
margins of elytra parallel for anterior three-fifths of their length, 
becoming gradually and increasingly rounded posteriorly, An- 
terior tibiae bidentate. Length 25.5 mm., breadth 11.5 mm. 

Description of allotype: Similar to male, but differing in 
the following points: Slightly longer and more robust; dorsal 
ground color somewhat lighter, legs darker; squamae of inter- 
spaces of vittae yellowish rather than white; anterior margin of 
clypeus slightly rounded and more reflexed; front without median 
vitta, frontal pile shorter; elytra more rounded in postero-lateral 
portion; antennal club small, equal to one-third the total length 

of antenna; anterior and posterior tibiae more robust. Anterior 
tibiae tridentate. Length 27.0 mm., breadth 13.5 mm, 

Specimens examined: The holotype and two paratopotype 
males collected at Milford, Lassen County, California, July 16, 
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1937, by Dr. John A. Comstock; and the allotype and three para- 
type males collected at Lundy Creek, Mono County, California, 
August 1-2, 1933, and one additional paratype male from the 
latter locality, July 22, 1935, by M. L. Walton. 

Remarks: This pale, densely scaled species with very dis- 
tinct vittae should be readily identified. In either Casey’s Key 
(1914) or Fall’s Key (1928) of the North American Polyphylla, 
comstockiana will key out with 10-lineata (Say). From 10- 
lineata it differs in paler ground color, greater density of squama- 
tion, the presence of a median frontal vitta and median subglab- 
rous pygidial line, less reflexed clypeus (male) and convex 
(rather than concave) clypeus (female); and smaller antennae. 

6. ANNOTATED EIST OF THE SCARAB BE AMES 

OF THE CHANNEL ISLANDS 

By Jack C. von BLoEKER, JR. 

The most recent paper on the coleopterological fauna of the 
Channel Islands known to me is that of H. C. Fall (Canad. Ent., 
vol. 29, pp. 233-244, October, 1897), in which 225 species and 
varieties are recorded, Only four species of scarabaeoid beetles 
are included in this list (p. 238) and one of these, Coenonycha 
socialis Horn, is known only from a Lower California island, 
Guadalupe. To Fall’s list may be added Phobetus testaceus 
LeConte (Proc. Acad. Nat. Sci. Phila., 1861, p, 9340) sand 
Coenonycha clementina Casey (Canad. Ent., 1909, p. 281; erro- 
neously recorded in the Leng List, 1920, p. 258, as from “L. Cal. 

Is.”) and thus the known number of species on record from the 
Channel Islands proper (thereby eliminating the Guadalupe Island 
endemic) prior to 1939, was five. As a result of investigations 
and collections made on the first six expeditions of the Los 
Angeles Museum-Channel Islands Biological Survey, the scarab 
list can now be increased to thirty-five. 

Unless otherwise stated below, all specimens referred to are 
adults and all dates are in the year 1939, 
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Superfamily SCARABAEOIDEA 

Family SCARABAEIDAE 

Canthon simplex LeConte. 

Pyramid Cove, San Clemente Island, Los Angeles County— 
four specimens taken from under rotting dead fish placed under 
a board for the purpose of attracting carion-feeding insects, 
April 8. 

Family AEGIALIIDAE 

Aegialia crassa LeConte. 

Horse Beach Cove, San Clemente Island—three specimens 
in loose sand beneath roots of Abronia maritima, November 18. 

Family APHODIIDAE 

Aphodius granarius LeConte. 

Vail Ranch, Becher’s Bay, Santa Rosa Island, Santa Barbara 
County—one adult found under dessicated cow dung, August. 

Aphodius vittatus Say. 

Ranch Landing, San Nicolas Island, Ventura County (July), 
and Vail Ranch, Becher’s Bay, Santa Rosa Island (August )— 

adults, pupae and larvae abundant in and under cow dung. 

Aphodius lividus (Olivier). 

Pyramid Cove (April) and Horse Beach Cove (November), 
San Clemente Island; Ranch Landing, Santa Rosa Island (July) ; 
Rancho Rambouillet (July) and Cuyler’s Harbor (August), San 
Miguel Island, Santa Barbara County; Becher’s Bay, Santa Rosa 
Island (August); Prisoners’ Harbor and Ranch Canyon, Santa 
Cruz Island, Santa Barbara County (August )—adults common 

in deposits of sheep dung and abundant in early evening at lights. 

Aphodius rugatus Schmidt. 

Ranch Landing, San Nicolas Island (July) and Becher’s 
Bay, Santa Rosa Island (August )—common in cow dung, 

Aphodius militaris LeConte. 

Ranch Landing, San Nicolas Island—one adult under semi- 
dessicated cow dung, July. 

Family GEOTRUPIDAE 

Bolboceras serratus LeConte. 

Pyramid Cove, San Clemente Island—two adult specimens, 
April. 
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Family TRoGIpAE 

Trox gemmulatus Horn. 

Pyramid Cove, San Clemente Island—six specimens under 

deposit of dessicated fox dung, April. 

Trox atrox LeConte. 

Chinetti Canyon, San Clemente Island—two adults under 
bleaching bones of dead goat, April. 

Family MELOLONTHIDAE 

Serica mixta LeConte. 

Pyramid Cove and Chinetti Canyon, San Clemente Island 
(April) ; Ranch Landing, San Nicolas Island (July); Cuyler’s 
Harbor, San Miguel Island (July-August); Becher’s Bay, Santa 
Rosa Island (August); Prisoners’ Harbor and Ranch Canyon, 
Santa Cruz Island (August )—adults common at light. 

Serica alternata LeConte. 

Pyramid Cove, San Clemente Island (April); Santa Bar- 
bara Island, Los Angeles County (May); Ranch Landing, San 
Nicolas Island (July )—occasional at lights. 

Diplotaxis subangulata LeConte. 

Pyramid Cove, San Clemente Island (three, April) ; Becher’s 
Bay, Santa Rosa Island (two, August) ; Prisoners’ Harbor, Santa 
Cruz Island (one, August )—all taken at lights. 

Diplotaxis fimbriata Fall. 

Pyramid Cove, San Clemente Island (one, April) and Pris- 
oners’ Harbor, Santa Cruz Island (two, August )—at lights. 

Listrochelus mucoreus LeConte. 

Chinetti Canyon, San Clemente Island—one adult at light, 

April. 

Polyphylla ona von Bloeker. 

Prisoners’ Harbor, Santa Cruz Island—three adults taken 

at light in Santa Cruz and Monterey pine association, August. 

Polyphylla santarosae von Bloeker. 

Becher’s Bay, Santa Rosa Island—one adult taken at light 

in willow-cypress association, August. 

Polyphylla santacruzae von Bloeker. 

Prisoners’ Harbor, Santa Cruz Island—common at lights in 

pine and gum-tree associations; one larva taken beneath roots 
of Eucalyptus, August. 
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Polyphylla martini von Bloeker. 

Becher’s Bay, Santa Rosa Island—one adult at light in gum- 
tree association, August. 

Polyphylla sp. 

Cuyler’s Harbor, San Miguel Island—one dead adult female 
found on sand dune under Abronia alba, July; Prisoners’ Harbor, 

Santa Cruz Island—three damaged adult males taken with the 
aid of a shot-gun while they were flying high (out of reach of 
@ net) around the outer branches of pines in early evening. 
Unfortunately this species would not come to lights, hence perfect 
specimens were not obtainable and, in view of this, | refrain from 

placing a name on them at this time. 

Thyce blaisdelli Casey. 

Pyramid Cove, San Clemente Island (two, April); Santa 
Barbara Island (3 dead and badly damaged adults, May) ; Ranch 
Landing, San Nicolas Island (two, July )—occasional at lights. 

Phobetus comatus LeConte. 

Horse Beach Cove, San Clemente Island, three dead adults 

and three living larvae from loose sand beneath rag-weed ( Fran- 
seria bipinnatifida), November; Santa Barbara Island, two dead 
adults beneath ice-plant (Mesembryanthemum crystallinum ), 
May; Avalon, Santa Catalina Island (recorded by Fall, loc. cit., 
1897) ; East end, San Nicolas Island, two dead adults, July. 

Phobetus testaceus LeConte. 

Described from a unique male adult from Santa Cruz Island ; 
recorded from Santa Rosa and Santa Cruz Islands (under 
Phobetus comatus) by Fall (supra cit., 1897). 

Dichelonyx crotchi Horn. 

Prisoners’ Harbor, Santa Cruz Island—eight adults, August. 

Dichelonyx pusilla LeConte. 

Cuyler’s Harbor, San Miguel Island, 2 adults; Becher’s Bay, 

Santa Rosa Island, 2 adults; Prisoners’ Harbor, Santa Cruz 

Island, 3 adults—all taken at lights in August. 

Coenonycha rotundata \eConte, 

Recorded from Santa Catalina Island by Fall (supra cit., 
1897). 

Coenonycha clementina Casey. 

Described from five male and two female adults from “Island 

of San Clemente.’ Dates of capture not recorded. 
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Family DyNASTIDAE 

Ochrosidia villosa (Burmeister). 

Pyramid Cove, San Clemente Island (April) and recorded 
from Santa Catalina Island by Fall (supra cit., 1897)—adults 
at lights. 

Ochrosidia pasadenae Casey. 

Cuyler’s Harbor, San Miguel Island; Becher’s Bay, Santa 

Rosa Island; Prisoners’ Harbor, Santa Cruz Island—adults fairly 

common at lights in August. 

Ochrosidia obesula Casey. 

Pyramid Cove, San Clemente Island (April); Ranch Land- 
ing, San Nicolas Island (July )—occasional at lights, 

Ochrosidia longula (LeConte). 

Becher’s Bay, Santa Rosa Island and Prisoners’ Harbor, 
Santa Cruz Island—fairly common at lights in August. 

Dichromina dimidiata (Burmeister). 

Cuyler’s Harbor, San Miguel Island; West side, Santa Rosa 
island; Prisoners’ Harbor and Ranch Canyon, Santa Cruz Island 

-—fairly common in flowers of Datura metalloides, August. 

Ligyrus californicus Casey. 

Pyramid Cove and Chinetti Canyon (April), and Horse 
Beach Cove (November), San Clemente Island; Ranch Landing, 

San Nicolas Island (July) ; Cuyler’s Harbor, San Miguel Island 
(July-August); Becher’s Bay and Skunk Point, Santa Rosa 

Island (August )—common in loose sand under Abroma mari- 

tima, A. alba, Franseria bipinnatifida, Astragalus nevinui and A. 
miguelensis, and occasional at lights. 

Ligyrus scitulus Casey. 

Pyramid Cove, San Clemente Island (April) ; Ranch Land- 
ing, San Nicolas Island (July); Cuyler’s Harbor, San Miguel 
Island (August )—occasional at lights, much less common than 
the preceding species. 

Family CETONIIDAE 

Cremastocheilus schaumi (eConte. 

Near Avalon, Santa Catalina Island—one adult collected at 

edge of ant-hill by L. E. Myers, July 10, 1938. 
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TWO NEW CALIFORNIA PLUME MOTHS 
(LEPIDOPTERA—PTEROPHORID 2) 

By W. Harry LANGE, JR. 
University of California 

The author would like to express his sincere thanks and ap- 
preciation to Messrs, August Busck, T. Bainbrigge Fletcher, 
H. H. Keifer, and Drs. J. F. Gates Clarke and J. McDunnough 
who have cooperated in many ways to make this contribution 
possible, 

A description of two apparently new pterophorids is pre- 
sented, with notes on their life histories. One species is of par- 

ticular interest in California, because of its economic importance. 

PLATYPTILIA ANTIRRHINA Lange, New Species 

A small, grayish-brown species with an expanse of from 
15-19 mm. The larvae feed on the cultivated snapdragon, An- 
tirrhinum species. 

Holotype, male: Alar expanse 18 mm. Palpi exceeding 
vertex; color dark brown with white markings; slightly ascend- 
ing; first segment basally with continuous row of white scales 
and a white patch above at junction with second segment; second 
segment brown with white scales below and above; third seg- 
ment with white scaling at apex. Head dark brown; frontal tuft 
little produced, truncate in front. Antennae dark brown, basally 
with banded effect due to white scales; slightly ciliate, with ser- 
rate effect caused by projecting scales; apex with few lighter 
scales, Thorax concolorous with head; patagiz with grayish 
cast. Forewings dull, dark gray-brown with reddish and black 
markings; triangle present above base of cleft, black, indefinite ; 
ground color of first lobe reddish-brown, with two triangular 
black dashes, one on costa, the other below the center followed 
by the usual subterminal transverse white line; area beyond 
transverse line to termen reddish-brown with some grayish-white 
scales; apex produced with termen sloping inwardly; costal 
margin slightly darker than the basal two-thirds of wing; cilia 
of termen of first lobe mostly grayish-white, darker at base ; fore- 
wing cleft two-thirds from base; cilia of cleft grayish-white, 
with dark tuft just inside anal angle; second lobe with grayish 
indefinite line immediately below cleft, extending into first lobe; 
subterminal white line reduced to two white patches of scales, 
rest of lobe a dark reddish-brown; cilia grayish-white with dark 
bases, separated in two places by light scales; toward anal angle 
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cilia verge on fuscous with bases still darker; inner margin with 
grayish-white to fuscous cilia with several tufts of isolated fus- 
cous spatulate scales. Hindwings fuscous with fuscous cilia; 
cilia with dark bases on outer margin of first lobe; first lobe 
slightly inflated, second terminating in a blunt point; third lobe 
with a well marked scale tuft near apex, triangular in appearance 
as the outer scales are shorter; inner margin lined with scattered 
spatulate fuscous scales to base of lobe. Abdomen lighter in 
front, rest fuscous; vestiture slightly rough, with few lighter 
scales on each side of dorsum, Forelegs with femora dark brown 
with a light stripe on each side; tibiae with a dark brown stripe 
which extends along the tarsal segments, a lateral darker stripe 
and a tuft of hairs distally ; tarsal segments light brown laterally, 
darker line above. Middlelegs as forelegs except for two tibial 
spurs. Hindlegs long, femora and tibiae dark brown; two pairs 
of tibial spurs, one three-fifths from base, a second, at end of 
tibiae; first pair of spurs longer than second; tarsal segments 
with dark bands, last three segments lighter. 

Allotype, female, as male except slightly lighter and larger. 

Male genitalia figured.t.| Harpes (valves) with a cucullus 
(hook) at apex. Uncus long and slender, but much stouter than 
crenulata B. & McD. Aedeagus well developed, projecting 
through two partition-like structures. Female genitalia figured. 
Genital opening situated in a chitinous tube, projecting a short 
distance beyond the sternite of abdominal segment VII. Signum 
of bursa found as two well developed spines, basally serrate. (See 
figure. ) 

Holotype, male, reared from an egg hatching on November 
11, 1938, from adults reared from snapdragon, Antirrhinum 

species, collected a Kelseyville, Lake County, California, the 
adult emerging April 27, 1939. The duration of the different 
stages of the holotype is as follows: November 11, 1938, egg 

hatched; December 1, second instar; December 11, third instar; 
March 1, 1939, fourth instar; pre-pupal, March 24; pupated 
March 29; adult emerged April 27, 1939. This rearing took 
place at outside Half Moon Bay temperatures. 

Allotype, female, with same data as the holotype, collected 
as larva on June 6, 1939, the adult emerging July 14, 1939. 

Thirty paratypes, seventeen males and thirteen females, all 
from snapdragon at Kelseyville during 1938-39, 

Two paratypes, male and female, collected as pupa and larva 
on snapdragon at San Leandro, California, on July 7, 1939, adults 
emerging July 22 and 28 respectively. 

1 The male and female genitalia figured are drawn to the same scale and can be 
superimposed on each other to obtain relative sizes. 
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Twelve paratypes, five males and seven females, collected at 

light at Petaluma, California, by Mr. William Bauer with data 
as follows: October 23, 1937, one male; October 24, 1937, one 
male, one female; October 25, 1937, two males, one female; 

October 26, 1937, four females; April 3, 1938, one female; 

November 1938, one male. 

P. antirrhina is related to taprobanes Felder (brachymorpha 
Meyr., P. crenulata B.& McD.). It has been known in California 
for a number of years as the Snapdragon Plume Moth under a 
number of names, including taprobanes Felder, marmarodactyla 
Dyar, and acanthodactyla Hbn, It can be distinguished from the 
taprobanes group by its larger size, darker color, male and female 
genitalia and certain differences in the characters of the larvae. 
The male genitalia of antirrhina is considerably larger than 
crenulata B. & McD. from Florida or taprobanes Felder from 
India. (See figures.) The aedeagus in crenulata is more slender 
than in antirrhina. In the female genitalia the genital tube sur- 
rounding the ostium in crenulata is larger than antirrhina and in 
the latter it projects out slightly from the inwardly curved mar- 
gin of abdominal segment VII. The spines of the signum in 
crenulata have a few small teeth apically, in antirrhina the teeth 
are larger and placed basally. 

The synonomy of taprobanes Felder in Fletcher’s “Life 
Histories of Indian Microlepidoptera”’? may not be generally 
available and for convenience is presented here. 

PLATYPTILIA TAPROBANES Felder 

Amblyptiha taprobanes Felder 

Platyptilia brachymorpha Meyr. 

Amblyptiia seeboldi Hofmann 

Platyptilia crenulata B. & McD. 

Platyptilia acanthodactyla var. phoenicodactyla Chrétien® 

Platyptiha terlizzi Turati* 

I am not able because of lack of material to cast judgment 
upon the distinctness of crenulata B. & McD. and taprobanes 
Felder, but the male genital characters of a specimen of the latter 
species from Pusa, India, kindly sent me by Mr. Fletcher does 
not agree with crenulata from Florida. Superficially the two 
agree very closely. The U.S. National Museum has kindly loaned 
me three cotypes of crenulata through Mr, Busck from which 
the present study of crenulata has been made. 

?T. B. Fletcher. Gov. of India Sci. Mon. No. 2, Caleutta, p. 5, 1982. 

3T. B. Fletcher considers this probably distinct. 

Turati considers this distinct, aecording to Fletcher. 
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The immature stages of taprobanes Felder as given by Mr. 
Fletcher in his Indian life histories in the reference already cited 
agrees with antirrhina in many respects, but antirrhina entirely 
lacks the conspicuous secondary setae described by Mr. Fletcher 
as “abdominal segments distinct, covered with very minute scat- 
tered black spinous hairs”. The pupa of taprobanes is more atten- 
uated than antirrhina, judging from Fletcher’s figure. 

It remains for students of this group to carefully record 
details in the life histories and immature stages of this group 
which apparently are feeders on members of the Scrophulariaceae. 

A species which may be confused with antirrhina is P. 
“acanthodactyla’ Hbn., inasmuch as it is found on snapdragon. 
The adults of “acanthodactyla” have the scale tuft of the second- 
aries just beyond the center of the lobe instead of at the end. 
The larvae show a purple and green form as in antirrhina, but 
differ in structure and are larger when mature. The dorsal blade- 
like processes of the pupa of “acanthodactyla” readily separate 
the two. This California species known as “acanthodactyla”’ 
Hbn. selects Mimulus, Scrophularia, Stachys, Pentstemon and 
related plants and does not agree in all details with European 
material, but for the present can be placed under this name. 

The sage worm, P. marmarodactyla Dyar’ has been reared 
by the author from several Salvia species in California and reared 
specimens could be separated on the basis of the host preference. 
The pupa of marmarodactyla Dyar has dorsal blade-like processes 
which places it in the group with acanthodactyla and puncti- 
dactyla. 

The life history of P. antirrhina as far as it is known is 
presented at this time. 

EGG: Ovate to elliptical; glossy. Color yellowish. Usually 
laid on horizontal axis, but can also be laid on end. Length 
9.39-0.44 mm., width 0.24-0.26 mm, Surface of egg distinctly 
reticulated. 

The eggs are laid on the underside of the leaves, on the 
stems or on the flowers or green seedpods. The egg period during 
November 1938 for Half Moon Bay outside temperatures was 
20 days; for laboratory temperatures 12-15 days. 

The eggs of plume moths show specific differences for use 
in their separation, and although a reticulation of the egg is 
found in other plume moths, its presence in this species can be 
used to separate it from the related species. “Acanthodactyla” 
has an egg showing a slight reticulation under high powers of the 
microscope, but in antirrhina the reticulated surface is visible 
even with the naked eye. 

° Synonymous with P. fuscicornis Zeller, according to Meyrick. (See Ent. News, 
WOES, aids culls als pyy 
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PLATE 32 

Ege of Platyptilia antirrhina, new species, enlarged x 45. 

LarvaL INnsTARS: Four larval instars are found. The first 
two and sometimes the third are spent in a leaf mining existence 
in the snapdragon leaves. Larger larvae bore inside the stems, feed 
on the flowers, or bore inside the green seed-pods. 

First Instar.® Length 0.97 mm.; width at thorax 0.18 mm. 
Greatest width at anterior end. Color ‘pale 3 yellowish-green. Head 
reddish-brown. Cervical shield and anal plate light brown. Tuber- 
cles conspicuous, brown. Legs all concolorous with body. 

SEeconD Instar: Length 1.76 mm, (extended); width 0.22 
mm. Color pale green, eee turning darker. Head, cervical shield 
and anal plate dark brown, Setae and tubercles as in first instar. 

Tuirp InNstar: Length 3.08 mm; width at thorax 0.53 mm. 
Color pale green. Cervical shield and anal plate brown. Setae 
lone white, ‘slightly clubbed apically. Dorsal vessel shows through 
s a darker loncitudinalll ine. Setigerous tubercles brown, conical. 
ee and underside of body green. Spiracles dark ringed, raised. 

Fourtu Instar: Length 9-10 mm.; width at first abdom1- 
nal segment 1.58 mm. Color green or purplish-red (two forms). 
3ody tapering anteriorly and posteriorly from abdominal seg- 
ments 2-3, Primary setae whitish, arising from black tubercles, 
slightly swollen apically. Dorsal vessel shows as in third instar 
and paired testes show in males as lighter areas. Two subdorsal 
whitish lines, somewhat interrupted. A  substigmatal whitish 
line. Head green with dark ocelli. Spiracles black-ringed, raised. 
All legs concolorous with body in green form. The setal formula 
is figured. Verrucae present. A trisetose prespiracular setal 
group (Kappa group) on prothorax, (in some specimens only 
bisetose). In some specimens an additional set between la and 

6 Measurements from living specimens and are given as being only approximate. 
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Ila. Setae IV-V and VII form verrucae on certain segments. 
Mandibles with 4 well developed teeth. Crochets of stalk-like 
prolegs in a uniordinal semi-circle, 9-10 in number. 

Pura: Length 8-10 mm. Angulate. Greatest width at an- 
terior end, 1.63 mm, Background color varies considerably, from 
brownish to pinkish-white. A variable amount of fuscous suf- 
fusion occurs in different individuals. Prothorax with two con- 
verging ridges extending noticeably to abdominal segment 3. 
Abdominal segments 1-7 with a pair of small, anteriorly pro- 
jecting spine-like processes placed on each side of the dorsum. 
Usually with two darker blotches on each side of abdominal seg- 
ments 1-3, with variable dark markings on the wing cases, append- 
ages and thorax. A subdorsal dark line on abdomen and a similar 
substigmatal line. Cremasteric and dorsally grooved, with two 
areas of attachment, set with many hooked setae. Front produced 
as a truncate ridge downwardly. Pilifers present as side lobes 
below the labrum. Mesothoracic legs extend to sixth abdominal 
segment. Metathoracic legs, present, but reduced. 

The pupa is naked, suspended by the cremasteric end from 
the underside of the leaves, seed pods, stems or leaf petioles. 

There are apparently two broods in northern California, with 
a possibility of a third in the more southern localities. The broods 
overlap considerably so that on the older plants many or all stages 
can be found. In the laboratory at Half Moon Bay a complete 
life history from egg to adult took 83-94 days during the period 
November 1938 to February 1939, while the period at outside 
temperatures was 166-184 days. 

Adults in resting hold the wings outstretched and slightly 
tilted forwards, and have a peculiar habit of “flitting’’ the wings 
up and down. They are not strong fliers and rest during the day 
on the plants from which they can be “flushed”. 

This species is apparently widely distributed in California 
2s in addition to the type localities it has been reported on snap- 
dragon at Berkeley, Hayward, Lakeport, and Los Angeles. It 
often does serious damage to snapdragon seedlings in nurseries 
where no control measures are practiced, and on the older plants 
destroys the green seeds. 
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PLATE 33 

Dorsal and lateral aspects of mature larva of Platyptilia 

antirrhina, enlarged approximately x 10. 

Pupae of P. antirrhina on snapdragon, enlarged approximately 

Ca), 



TRICHOPTILUS POTENTELLUS Lange, New Species 

A very small dark brown species with white markings; ex- 
panse 7-8.5 mm. The larvae feed externally on Potentilla cali- 
Fornica., 

Holotype, male: Alar expanse 8.5 mm. Palpi long, slender, 
brown and white, slightly exceeding vertex; first segment with 
whitish scaling basally ; second segment brown with white scaling, 
a tuft projecting under third segment; third segment brown with 
a white tip above. Head brown with a few white scales, a tuft 
of brown and white scales projecting over the head to base of 
antennae. Eyes large. Antennae brown and white banded; scape 
white striped below. Thorax concolorous with head; patagiae 
tipped with white scaling. Forewings uniform dark brown with 
white fasciae and markings; cleft before center into two slender 
lobes; first lobe with two white fasciae, one less than half-way 
distant from base, the other, reduced, beyond center; cilia dark 

brown except for two white patches at apex and three white areas 
along posterior margin; base of cleft with a longitudinal white 
line extending a short distance along the posterior margin; second 
lobe with two white fasciae as in first lobe; ciliae dark brown with 
white tuft at apex and white scaling at fasciae; a white scaling 
below cleft on inner margin and another about halfway to base 
of wing; costal margin with scattered white scales to beyond 
cleft; cilia show an occasional dark scale at base; undersurface 
showing fasciae as on uppersurface. Hindwings with the lobes 
very slender; concolorous with forewings; cilia long with white 
tuft on apex of first lobe, rest brown; third lobe with few white 
scales, but no scale tuft along posterior margin, Abdomen dark 
brown with partial transverse bands of white; basally with white 
scaling which runs laterally approaching the center in three areas, 
one near base, again near the center, and a third band near the 
posterior end; ventrally with white scaling at the intersegmental 
areas. Legs chiefly white from above with brown bands; fore- 
legs with femora and tibiae brown, longitudinally white striped ; 
tibiae distally enlarged ending in a tuft overlapping tarsal seg- 
ments; tarsi whitish with brown at the joints; middlelegs with 
longitudinal white striping; tibia with a tuft just beyond center 
composed of brown scales, some tipped with white; a long spine 
from mid-tuft reaching end of tibia; tibia enlarged distally, with 
a tuft of brown scales and two spines which reach the end of 
the first tarsal segment; tarsal segments white above, with brown 
at joints, beneath brown predominating. 

Male genitalia figured. Harpes (valves) small, simple, with 
a basal roughened area corresponding to a sacculus, Aedeagus 
evidently moves upwardly describing an arc, attached at the 
center to a ventral process. Uncus absent. Female genitalia 
figured. Ostium opening through a well developed chitinous 
genital tube, which projects out a considerable distance from the 
abdomen, An examination of T. californicus Wlshm, shows a 
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similar chitinous tube, this feature therefore, should be a valuable 

one in taxonomic work in this group. 

Allotype, female, as male; alar expanse 7 mm. 

Holotype, male, reared from a larva collected March 8, 1939, 
at Half Moon Bay, California, on Potentilla californica (C. & J.) 
Greene, emerging on June 18, 1939, 

Allotype, female, with the same data, emerging May 17, 1939. 

Potentellus is apparently 
the smallest pterophorid of our 
faunas meported to date, It 
agrees with parvulus B. & L. in 
lacking scale tufts on the third 
feather of the secondaries. 
Parvulus, however, judging 
from the description of the 
unique female from Louisiana 
has prominent longitudinal 
Stmipessom the abdomen, is 
larger, and shows differences in 
markings and coloration. Po- 
tentellus has a partial transverse 
banding of the abdomen. 

T. pygmaeus Wlshm., the 
other small species in the genus, 
is larger than potentellus, 
lighter in color, and in most 

specimens has scale tufts on the 
third feather of the second- 
amlesam Dr |: F. Gates Clarke 
has reared pygmaeus in British 
Columbia from Arctostaphylos 
columbiana Paper. 

A description of the known 
early stages of potentellus 1s 
presented at this time. 

Mature Larva: Length 
3.4 mm. Color green. Slightly 
flattened, tapering anteriorly 
and posteriorly from center. 
Head black, noticeably elon- 
gated, subconical, Primary 
setae long, white, swollen apic- 

ally. Secondary setae present 
on abdominal segments as short, 
white, apically enlarged spines. 
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Skin spinules present, seen under magnification, abundant at in- 
tersegmental areas. A trisetose prespiracular group (Kappa 
group) on the prothorax. True legs large, well developed, tarsal 
claws long. Prolegs stalk-like, first paid reduced in size; crochets 
of all except anal pair, 3-5 in number arranged in a uniordinal 
outer band; anal prolegs enlarged, with 6-7 crochets in a semi- 
circle. 

The larvae feed externally on the pubescent and somewhat 
glandular foliage. Several collections of foliage from the origi- 
nal locality have failed to reveal additional material. 

Pura: Length 3.52 mm.; greatest width at mesothorax 0.84 
mm. Color greenish to dark brown. Mesothorax with a medial 
iongitudinal ridge; laterally with two ridges which at the vertex 
are set with two tubercles, then running as ridges to the second 
abdominal segment. Front produced downwardly as a blunt 
projection; laterally above, with a nodular projection on each 
side so that front appears concave from above. Pilifers present 
as triangular lobes below labrum, Maxillae well developed. 
Mesothoracic legs extend to end of wing cases. Abdomen, thorax 
and head clothed with rather long, white, apically swollen setae. 
Subdorsal setal group arising from a raised tubercle consisting 
of an anterior and posterior projecting seta and on certain seg- 
ments a medial, short, blunt spine. Abdominal segments from 3 

posteriorly with an additional pair of subdorsal posteriorly pro- 
jecting spines. Wing cases longitudinally striate ; striations tuber- 
culate. Antennae tuberculate. Spiracles conspicuously raised. 
Cremasteric end with two areas of attachment; set with numerous 
hooked setae. 

Pupation occurs externally on the leaves, attached by the 
cremasteric end, The pupal period of the allotype was twenty- 
four days under laboratory conditions. 

Types to be deposited in the collection of the California 
Academy of Sciences, with paratypes of antirrhina to be widely 
distributed as usual, and in addition to Dr. John A. Comstock 
for the Los Angeles Museum, Capt. W. P. Medlar for the San 
Diego Museum and Mr. William Bauer of Petaluma. Specimens 
ef antirrhina have been sent prior to its description to Dr. J. 
McDunnough and Mr. T. B. Fletcher. 
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antirrhina 
crenulata 

antirrhina 3 

Wa taprobanes 5 

crenulata PLATE 35 WHL 

Fig. 1. Platyptilia antirrhina Lange, female genitalia. 
Fig. 2. Platyptilia crenulata B. & McD., female genitalia. 
Fig. 2a. Above, spine of signum of P. crenulata; below, spine of P. 

antirrhina. 

Fig. 3. Platyptiliq antirrhina Lange, male genitalia. 

Fig. 4. Platyptilia crenulata B. & McD., male genitalia. 
Fig. 5. Platyptilia taprobanes Felder, right harpe. 

ABBREVIATIONS USED 
AK—Aedeagus. HP—Harpe (valve). 
GO—Genital opening (ostium). UN—Uncus. 
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antirrhina 

potentellus 

/  potentellus 

PLATE 36 

Fig. 1. Platyptilia antirrhina Lange, setal formula of larva. 
Fig. 2. P. antirrhina, pupa from lateral aspect. 
Fig. 3. Trichoptilus potentellus Lange, female genitalia from lateral 

aspect. 
Fig. 3a. Same, external genital tube from ventral aspect. 
Fig. 4. T. potentellus, male genitalia from lateral aspect. 
Fig. 4a. Same, harpe from inner aspect. 

ABBREVIATIONS USED 

AE—Aedeagus., Psp—Prespiracular wart (verruca). 
BC—Bursa copulatrix. SAC—Sacculus of harpe. 

Cerv.—Cervical shield. Sp—Spiracle. 
GO—Genital opening (ostium). Subv—Subventral wart (verruca). 
HP—Harpe (valve). TG—Tegumen. 
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A REVIEW OF THE PHILEURINI OF AMERICA 

NORTH OF MEXICO 

(COLEOPTERA—SCARABAEIDAE) 

3y Mont A. CAZIER 
University of California, Berkeley 

This review is not written with the intent of entering into 
the controversy as to the correct names to be applied to our 
older species, but is presented as the result of a study of the 
Casey types. Previous to Casey’s 1915 memoir dealing with the 
Phileurini there were three described species from America 
north of Mexico, two doubtfully recorded from this region and 

one from Lower California. In the genus Philewrus, Casey de- 
scribed as new one species from Mexico and five species and one 
subspecies from the United States. In Archophileurus he de- 
scribed as new two species from Mexico and one from the United 
States. The author after a careful examination of the types and 
ihe genitalia of the male types has concluded that all ten of these 
species described by Casey from both Mexico and the United 
States are synonyms. Phileurus clathratus Casey, described from 
Brazil, has the male genitalia quite similar to that of P. castaneus 
Hald. but sufficiently different as to probably represent another 
species or subspecies, the status of which will have to be deter- 
mined by a worker with adequate material from this region. 

In studying the older species the author was unable to locate 
the LeConte type of P. vitulus but from a study of additional 
Lower California material it has been found that this species is 
undoubtedly synonymous with illatus Lec. The lectotype (No. 
3333 M.C. Z.) of allatus also bears the LeConte label of vitulus. 
Concerning the two species doubtfully recorded from the United 
States, Arrow! does not include P. valgus (Linn.) in the genus 
and considers P. castaneus Hald. [P. valgus Ol. (nec. Linn.) ] 

as occurring in this country. The arrangement and synonomy 
given by Arrow is in some question but a discussion of this 1s 
beyond the scope of this paper. 

The species and synonymy within the tribe should appear in 
our lists as given below. The Mexican species described by Casey 
are included as they are synonymous with our United States 
species, 

The writer would like to express his thanks and appreciation 
to Dr. E. A. Chapin of the United States National Museum for 
the privilege of studying and dissecting the Casey types and for 

1 Arrow. G. J., 1937, Coleop. Catag. 21:89, par. 156. 
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his constructive suggestions, Thanks are also due C. W. Leng 
whose material largely forms the basis of this study and to 
Thomas G. Aitken for going over the manuscript. 

Phileurus truncatus ( Beauv.) 

Scarabaeus truncatus Beauv., 1807, Ins. Afr. et Amer., 
p. 41 

Phileurus recurvatus Csy., 1915, Memoirs on the Coleop., 
6 :266 (New Synonym) 

Phileurus illatus Lec. 

Phileurus illatus Lec., 1854, Proc. Acad. N. S. Phila., 

7 :80 

Phileurus vitulus Lec., 1866, Smiths. Misc. Coll., 6:80 
(New Synonym) 

Phileurus phoenicis Csy., 1915, Memoirs on the Coleop., 
6:267. Type female (New Synonym) 

Phileurus puncticollis Csy., 1915, Memoirs on the 
Coleop., 6:268. Type female (New Synonym) 

Phileurus castaneus Hald., 

Phileurus castaneus Hald., 1843, Proc. Acad. N. 5S. 
Phila., 1 :304 

Phileurus texensis Csy., 1915, Memoirs on the Coleop., 
6:268. Type male (New Synonym) 

Phileurus sulcifer Csy., 1915, Memoirs on the Coleop., 
6:269. Type male (New Synonym) 

Phileurus floridanus Csy., 1915, Memoirs on the Coleop., 
6:270. Type male (New Synonym) 

Phileurus sulcifer carolinae Csy., 1915, Memoirs on the 
Coleop., 6:269. Type female (New Synonym) 

Archophileurus cribrosus (Lec.) 

Phileurus cribrosus Lec., 1854, Proc. Acad. N. S. Phila., 

7:80 

Archophileurus bullatus Csy., 1915, Memoirs on the 
Coleop., 6:274. Type male (New Synonym) 

Archophileurus longulus Csy., 1915, Memoirs on the 
Coleop., 6:273. Type female (New Synonym) 

Archophileurus brevis Csy., 1915, Memoirs on the 
Coleop., 6:272. Type female (New Synonym) 
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KEY TO THE GENERA AND SPECIES OF PHILEURINI IN 

THE UNITED STATES 

1. Head with a transverse ridge at base of clypeus, median portion 

of head not depressed and sides without tubercles. 
5 6 OLGA CREE CIGD CEERI eo needs Archophileurus cribrosus 

Head without transverse ridge, median portion depressed, sides in 
front of eye with small or large tubercles......... Phileurus-2 

2. Front tibiae with impression between first and second dentations 

truncate at base; elytral interspaces two, four and six enlarged 

aa emralSe de cOmOLmeCOStaCeraci.cusciaiede sciectes cles tevelslcre castaneous 

Impression between first and second dentations with apex sharp, 
TNO ee ETAULTN CALC) -scos iat ch atersac het ehenolist ss ekerer ee eonsk eureiteiiscloyone).s te vesievioes yo -eiiorewre aNove ovens 3 

3. Canthus prominent, formea by a continuation of lateral margin 

of head, frontal tubercles not situated on lateral margins of 
HTC CREP ew ees te nt cavern, is iiene ia Site sie oee cuenta eh Ran ee illatus 

Canthus small, formed by a continuation of a vertical ridge from 
the frontal tubercle which is situated on margin, lateral margin 
of head not continuous to canthus, base of frontal tubercle with 
vertical groove formed by insertion of antenna...... truncatus 

EXPLANATION OF PLATE 37 

Fig.1. Male genitalia of Philewrus truncatus (Beauv.) (dorsal). 

Fig. 2. Male genitalia of Phileurus truncatus (Beauy.) (side). 
Fig, 3. Male genitalia of Philewrus castaneus Hald. (dorsal). 

Fig. 4. Male genitalia of Philewrus castaneus Hald. (side). 

Fig. 5. Male genitalia of Phileurus illatus Lec. (dorsal). 
Fig. 6. Male genitalia of Philewrus illatus Lec. (side). 

Fig. 7. Male genitalia of Archophileurus cribrosus (Lec.) (dorsal). 
Fig. 8. Male genitalia of Archophileurus cribrosus (Lec.) (side). 
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FOUR NEW CALIFORNIA MOTHS WITH NOTES 
ON EARLY STAGES 

By Joun A. Comstock 

Early in 1937 Mr. Darwin Tiemann brought to our labora- 
tory a number of larvae which he had taken May 16 of that year 
in the Cuyama Valley, San Luis Obispo County, California, 
feeding on Hymenochloa salsola T. & G. These were raised to 
maturity, and submitted to Dr. McDunnough who generously 
suggested that, in view of our observations on the early stages, 
we should publish the species. Accordingly we describe it as 
follows: 

Somatolophia cuyama sp. nov. 

Holotype g¢. Alar expanse, 30 mm. Plate 38. 

Antennae bipectinate from base to tip. Head, thorax and 
abdomen, dark buff. 

Wings, ground color, light straw, overlaid with a sprinkling 
of light brown scales. From the outer margin to the subterminal 

PLATE 38 

Somatolphia cuyama Comst. Holotype ¢, 

enlarged x 2. 

Photo by Cobb. 
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area both wings are a uniform light straw, sprinkled with light 
brown. Internal to this is a band of dark brown, dentate on its 

outer margin and gradually becoming lighter medially. There is 
a well defined crenulate tp. line of dark brown on the forewing, 

which is obsolescent or only slightly indicated on the secondary, 
and a poorly defined ta. line on primary only. Well defined 
discal spots occur on both wings. 

The secondaries are somewhat more lightly maculated than 
the primaries, as will be noted by reference to the illustration. 

The under surfaces of both wings are very similar to the 
upper, but with considerably less of the dark brown scaling, hence 
caler. 

The species bears considerable resemblance to Somatolophia 
(@Mienis\esimplicius B & McD! (see Cont. Lepid. 1V 2, 155, PL. 
20, figs. 4 and 5, 1918), but lacks the black scaling in that species, 
and has more pronounced ta. and tp. lines. It should be placed 
next to S. ectrapelaria Groosb. in the lists. 

Genitalia of S. simplicius and S. cuyama are shown in Plate 
39. The broader and more rounded harpe of the former in com- 
parison with that of cwyama will be noted as will also the dif- 
ference in the uncus. 

Type series. 

Holotype g¢ and 9 paratypes, all males, emerged June 3 to 
10, 1937. Raised from larvae collected in the Cuyama Valley, 

A B 
PLATE 39 

Genitalia of (A) Somatolophia simplicius and (B) S. cuyama, 

Prep. by MeDunnough. Photo by Cobb. 
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San Luis Obispo County, California. We have in addition five 
females, but as all of these failed to expand their wings, they 
are not included in the type series. 

Paratypes will be placed in the Canadian National Museum, 
Ottawa, and the U. S. National Museum, The remaining para- 
types and holotype in the Los Angeles Museum. 

Mature larva: length about 33 mm.; cylindrical, of the usual 
geometrid type. Body ground color, soiled yellow and white. 

In the mid-dorsal area there is a wide mottled band of soiled 
yellow running longitudinally. Lateral to this occurs a wide 
white area, interrupted at the segmental junctures by an exten- 
sion of the soiled yellow. In the center of the white area, and 
placed suprastigmatally there is a longitudinally placed row of 
black subquadrate spots (one or two to a segment). Spiracles, 
black or dark gray. A number of small black spots are grouped 
irregularly around each spiracle, and posterior thereto is a promi- 
nent orange spot with a minute black point in its center bearing 
a single seta. About 2 mm. above each of these orange spots 1s 
another of the same color. A number of colorless setae, arising 
from black points, are scattered over the body. 

Legs: the proximal segments are soiled yellow, sparingly 
blotched with black. Terminal segments, black. Prolegs, soiled 
yellow, sparingly spotted with black or dull olive. 

On the three dorsal segments of the larva there is a dorso- 
lateral broken band of orange which continues forward onto the 
cheeks, the remainder of the head being soiled yellow, heavily 

PLATE 40 

Pupa of Somatolophia cuyama Comst., enlarged 

approximately x 3144. 

(a), Dorsal aspect. (b), Lateral aspect. (c), Ventral aspeect. 
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sprinkled with large black dots. Mouth parts edged with black. 
The head bears a number of colorless setae. 

Pupa: length about 15 mm. Brown, heavily blotched with 
darker brown spots, disposed as shown on plate 40. The wing 
cases extend about three-fifths the distance towards cauda, and 
the antennae reach to their margin. Terminal segment of abdo- 
men, roughened, and somewhat flattened posteriorly. It is topped 
by a pyramidal roughened button which bears two long recurved 
black hooks, and six short hooklets. 

A few short brown setae are scattered over the front of the 

head. 

Our illustration shows the shape, and such other details of 

maculation as are not specifically mentioned above. 

Lithariopteryx jubarella sp. nov. 

Biolonypey¢, expanse 11.5 mm: Plate 41) fig. A. 

/ 

3 

t 
t : 

PLATE 41 

Lithariopteryx jubarella Comst. 

(A), Holotype ¢, Superior surface. 

(B), Allotype ¢ superior surface. 

Enlarged Xan (ie Photo by Cobb. 
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Antennae annulate silver and brown, Head and thorax, ius- 
irous gold. Abdomen above, annulate silver and brown. 

Forewing: superior surface; ground pattern a series of fine 
brownish black wavy lines on a white ground, running trans- 
versely across the wing. Basally close to the costa there are two 
metallic raised discs, appearing in some lights to be gold, in 
others, silver-gold. Around the bases of these are a few black 
scales interspersed with a sprinkling of rich gold scales. On the 
outer half of wing, close to costa occurs another pair of raised 

metallic discs similar to the first described pair. Between these 
there is a broad band of golden orange running transversely across 
the wing from costa to hind margin. On its outer edge, and close 
to the inner margin of the wing is a fourth metallic disc. A fifth 
and sixth disc of the same character are present medial to the 
fourth. 

The two outermost metallic discs are bounded laterally by 
a golden orange band, which does not quite extend to the inner 
wing margin, and which is joined by a similar band running diag- 
enally inward from the apex. The triangle formed by these two 
orange bands is filled with lustrous white scales. Lateral to the 
outermost orange band is a prominent white marginal band paral- 
leling it. 

Fringes, gray; very long. 

Secondaries: narrow, triangular, the surface covered with 
round gray scales. Fringes very long, gray near outer angle, 
merging to straw near the base. 

The under surfaces of both wings are predominantly gray, 
with a few scattered white scales. 

Allotype @, expanse 12 mm. Plate 41, fig. B. 

Color and maculation exactly as in the holotype, the only 
difference being the slightly greater wing expanse and heavier 
abdomen, 

Type series. 

Holotype and allotype, Mason Valley, San Diego County, 
California, April 23, 1939, collected by Lloyd Martin. Paratypes 

Nos. 1 to 55, same locality, date and collector. Paratypes Nos. 56 
to 60, near Llano, Mojave Desert, California, April 10, 1939, 
collector J. A. Comstock. Paratype No. 61, New York Mts., 
San Bernardino County, California, May 20, 1939, collector J. A. 
Comstock. Holotype, allotype and a series of paratypes in the 
Los Angeles Museum, Paratypes will be placed in the National 
Museum, Washington, D. C.; the Canadian National Museum at 
Ottawa; the Academy of Natural Sciences, Philadelphia; the 

California Academy of Sciences, San Francisco, and the Natural 

History Museum, San Diego, California, Later on, when ship- 
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ping conditions become more normal, paratypes will be sent to 
the British Museum. 

The author took a long series of this species flying over and 
resting on Mirabilis, at the Lovejoy Buttes near Llano, Mojave 

Desert, California, in April, 1939. On the same plants were 

numerous larvae which we supposed were of the same species. 
Numbers of these Were raised to maturity, and much to our sur- 
prise proved to be a Lithariopteryx of quite a different color. No 
intergrades between the two were encountered. We describe 
the second species as follows: 

Lithariopteryx mirabilinella sp. nov. 

Same size, shape and general pattern as L. jubarella, but a 
much darker and grayer insect. The scales over head and thorax 
are a lustrous blue silver, as are also those on the raised discs 
of the forewing. There are no gold scales on this species as in 
jubarella, The orange bars on apical portion of forewing which 
are so characteristic of jubarella are suppressed in mirabilinella 
except for a faint suggestion of yellow in the centers of the outer 
two. The transverse bars of white covering the main ground of 
the wing are, in jubarella, formed of squares running in series, 
whereas in this species they are formed of elongate lunules, which 

causes the lines to appear much more crenulated, and wider. 

The white triangle and marginal white bar in the apical 
portion of primary in jubarella is here replaced by a spotted 
black and white area. 

The secondaries in this species are nearly black, and the 
fringes very dark, particularly at the outer angle. 

PLATE 42 

Lithariopteryx mirabilinella Comst. 

Allotype , superior surface, enlarged approximately x 614. 

Photo by Cobb. 
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On the under side both wings are almost a solid black, with 
two white short dashes in the costa of primary, near the apex, 
and a few scattered small white scales along the costal margin. 
The fringes are contrastingly white at the base and black at the 
outer margins. 

Holotype ¢, allotype ¢@, and 25 paratypes, all raised from 
larvae collected on Mirabilis (laevis?), at Lovejoy Buttes, near 
Llano, Mojave Desert, California, all of which emerged on vari- 

ous dates in May, 1939. The same distribution will be made of 
paratypes as is listed for jwbarella. 

There is, of course, a possibility that L. muirabilinella is a 
dimorphic second brood of jubarella, but the two are so very dif- 
ferent in many particulars as to warrant our considering them 
distinct species until such time as further breeding of both will 
determine their relationship. 

The mature larva of Lithariopteryx mirabilinella measures 
about 7 mm, in length. Body ground color, green, shading to 
darker green toward the caudal end. It is widest through the 
center, tapering towards head and cauda. The legs, four pair of 
prolegs and anal prolegs are green. 

Head, relatively small; yellow. Ocelli prominent; jet black. 

The larva mines a single leaf, starting usually from the base. 
It also spins a protective webbing over the top of the leaf. 

Pupation occurred on the floor of the breeding jar, in a deli- 
cate lightly woven cocoon, through which the pupa was dimly 
visible. 

A minute parasite, the species as yet undetermined, killed a 
considerable percentage of the pupae. 

Pupa, length 5 mm, Color, olive green, with an edging of 
russet brown. 

A B Cc 

PLATE 43 

Pupa of Lithariopteryx mirabinella Comst. enlarged approximately x 7. 

(a), Dorsal aspect. (b), Lateral aspect. (c) Ventral aspect. 

Photo by Cobb. 

178 



Shape, navicular, markedly flattened through the posterior 
half. 

Head well rounded: russet brown. ; 

Two prominent ridges occur longitudinally along the dorsum 
of the abdomen, their outer edges crowned with short spiculifer- 
ous processes, two to each segment on each ridge. Along the 
outer edge of abdomen occurs a similar row of processes. 

The wing cases and maxillae extend posteriorly nearly to the 
cremaster; the latter not prominent, and bearing only a few 
vibrissae without recurved tips. Antennae terminating two-thirds 
the distance towards cauda. The wing cases bear a series of fine 
parallel transverse sculptured striations. The pupa is figured 
on Plate 43. 

I am greatly indebted to that Nestor of microlepidopterists, 
August Busck, for assistance and helpful suggestions in the study 
of the last two described species. 

PLATE 44 

Gall of carolella beevorana Comst., on stem of Franseria dumosa. 
Slightly enlarged. 

Photo by Cobb. 
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Late in January, 1938, Mr. Guy Beevor, of the State Plant 
Quarantine station at Yermo presented us with a number of inter- 
esting moths taken at light near Yermo, two of which were Pha- 
loniids which we suspected were new to science. Our recent 
study of two other species in the genus Carolella, (the results 

of which were published in Bull. So. Calif. Acad. of Sci., Vol. 38, 
Part 2, pp. 112-118, 1939) have confirmed this suspicion. 

Knowing that the species must be a gall former in some desert 
Composite we decided to search for the ‘larvae in the Yermo area 
at the first opportunity. Accordingly, on October 30 and 31, 1939, 
we made a thorough investigation of the native shrubs growing 
along the highway from Yermo to Essex on the Mojave Desert. 
At a point near Ludlow, San Bernardino County, a heavy growth 
of Franseria dumosa Gray borders the highway for several miles, 
and about one out of every fifty bushes that we examined bore 
stem galls. These were somewhat similar in size and shape to the 
galls of Carolella busckana, but the very different character of 
the wood and bark of Franseria gave them a totally different 
surface texture. 

A considerable number of these galls were collected and 
placed under observation in our laboratory. The first moth 
emerged Dec. 4, 1939, and proved to be the species for which 
we had been searching. Twenty-two examples have hatched 
to date. 

We take pleasure in naming the species for Mr. Beevor, in 
recognition of his many courtesies throughout the past several 
years. 

Caroleila beevorana sp. nov. 

Holotype ¢, alar expanse 30 mm. 

Head, thorax and abdomen, uniformly sprinkled gray. 

Upper surface of primaries: costa, nearly white in its outer 
two-thirds, becoming darker near base; crossed by four spots or 
short bars in the subterminal area. 

PLATE 45 

Carolella beevorana Comst. 

Allotype 2 superior surface, enlarged approximately x 2. 

Photo by Cobb. 
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Ground suriace of wing sprinkled with an admixture of 
gray and white scales. Diagonally across the center of wing, a 
dark bar, beginning near the outer end of cell where it is widest 
and lightest, extending medio-posteriorly to terminate in a point 
near the posterior margin, the lower part of the bar being darker, 
narrower, and more distinct. This bar has a displacement or 
‘Jog’ at the beginning of its lower third, in some examples being 
nearly separated from the upper portion at this point, The entire 
bar 1s narrowly margined with white. 

A large subreniform dark spot nearly fills the submarginal 
area of the wing. This also is narrowly margined with white. 

The fringes are predominantly white but are narrowly 
streaked with gray at the ends of the nervules. 

Secondary: superior surface; uniform lustrous light gray; 
fringes, lustrous white. 

Under surface: primary; uniform dark gray except for the 
margins which are liberally sprinkled with white. The four short 
dark bars on the costa carry through from the superior surface. 

Under surface: secondary; same as on the superior surface. 

Allotype 2, expanse 32 mm. Plate 45. 

Practically the same as the male in all of its markings, and 
distinguished only by its larger size and heavier abdomen. 

This species differs from Carolella busckana in several im- 
portant particulars. It is much larger on the average, and con- 
siderably lighter. The diagonal bar across the primaries is dis- 
jointed, and the secondaries have no suggestion of the net-like 
reticulation that is characteristic of busckana. The fringes on the 
primaries of busckana have as many dark scales as they have 
white, whereas in beevorana the white scales far outnumber the 
dark. 

I consider beevorana much more closely related to willettana, 
(in spite of their marked difference in appearance) and am now 
convinced that the last named is a valid species rather than a 
form of busckana. 

Type series. 

Holotype: near Ludlow, Mojave Desert, California, emerged 
Dec. 11, 1939, collected by J. A. Comstock. 

Allotype, same locality and collector, emerged Dec. 16, 1939. 

Twenty paratypes, eighteen of which were collected at the 
above locality, and emerged from Dec. 4 to 31, 1939; two collected 
by Guy Beevor, Yermo, California, Jan. 28, 1938, at light. Para- 
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types will be distributed to the National Museum, the Canadian 
Museum at Ottawa, the California Academy of Sciences, and the 

Natural History Museum at San Diego. The holotype, allotype, 
and a series of paratypes in the Los Angeles Museum, 

The galls of this species are formed on the medium-sized 
stems in old bushes of Franseria dumosa Gray, (Burro Weed). 
Mature galls measure about 1% inches long by slightly more than 
half an inch wide. See plate 44.) Pupation occurs in mid- 
winter, the larva spinning a cocoon and exit channel within the 
gall in about the same manner as was described for Carolella 
busckana, 

Along with the mature galls we found an equal number of 
immatures containing very young larvae, which suggests either 
a period of two years for full deve lopment of the imago, or else 
a much more protracted season of emergence than seems reason- 
able to suppose. 

The larva is similar to that of C. busckana except possibly 
for its darker coloration. The pupa, which is illustrated on 
Plate 46 has a stouter and longer keel-like process on the vertex, 
perhaps as an adaptation to the more woody nature of the plant. 
It is also considerably darker in color, and more cylindrical in 
shape. In other respects it resembles the pupa of C. busckana. 

a b c 

PLATE 46 

Pupa of Carolella beevorana Comst. 

(a), Ventral, (b), lateral and (c), dorsal aspects, enlarged x 314. 

Photo by Cobb. 

182 



NOTES ON THE EARLY STAGES OF THREE 
CALIFORNIA MOTHS 

By Joun A. Comstock and CHarLtes M. DAMMERS 

STRETCHIA PLUSIAEFORMIS Hy. Edw. 

Dyar described the egg and all larval instars of this moth 
in Proceedings U. S. National Museum, Vol. 25, p. 377, 1903. 

His notes do not take into consideration the variation in color 
and pattern of the mature larvae, and his description is of such 
a nature as to make a visualization rather difficult. John L. 
Hoerner, in Journal of Economic Entomology, Vol. 30, p. 900, 
1937, published brief notes on the larval habits, and illustrated 
the egg, larva and pupa. His halftone of the larvae is on too 
small a scale to show markings and pattern. We feel, therefore, 
that the following notes, supplementing the previously published 
records, together with our illustration of the mature larva, will 
be of help to economic entomologists. 

In the final instar there are two extreme types of colora- 
tion, with every gradation between. The more common type is 
predominantly brown of various shades; the second type is mot- 
tled green. 

Brown type: Mid dorsal stripe white, narrow. Lateral to 
this is a wide mottled band which is yellow in the region of the 
segmental junctures, and mauve-brown in the middle portion of 
each segment. A mauve mottling occurs over the entire band. 
Lateral to this band is a discontinuous white stripe which 1s obso- 
lete on the anterior half of each segment. Lateral thereto is 
another wide band of olive, mottled with dark mauve-brown. 
This is margined latero-inferiorly with a narrow white stripe. 
Inferior to this is a third longitudinal band, somewhat narrower 
than the two above described. This is a bright pink, mottled 
with yellow. The stigmata are placed along the upper third of 
this band. The inferior margin of this band is also narrowly 
edged with white. Below this is an area of mauve which gradu- 
ally is replaced with the green of the abdominal area. The mauve 
portion is mottled a darker mauve or mauve-brown, 

Legs, pale green with yellow tips. Prolegs, pale green with 
brown crochets. Spiracles, white, with narrow black rims. 

On the dorsal surface of the first segment is a glistening 
black cervical shield. Setae white, arising from round black dots. 

Head, soiled orange. Ocelli, dark brown. 
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PLATE 47 

Mature larva of Stretchia plusiaeformis 

(A), lateral view of larva. (B), dorsal segments of an intermediate 

color form. (C), dorsal segments of green form. Enlarged x 2%. 

Reproduced from painting by Charles M. Dammervs. 

Green type: Mid-dorsal stripe white, with dark-green mar- 
gins. Lateral to this a wide mottled green and yellow-green band, 
margined laterally with white. Lateral to this a broad olive band 
heavily mottled with dark green, its latero-inferior edge mar- 
gined with white. The stigmatal band is pale green, mottled with 
yellow, and margined inferiorly with white. Abdomen, pale 
green, In other respects the larva is marked and colored much 
as in the brown form. 

The larval foodplant, as previously noted, is Ribes. Hoerner 
has pointed out that it may do serious damage to gooseberries. 
Our description was made from larvae raised from eggs collected 
by T. W. Hower in Holy Jim Canyon, Orange County, California, 
March 5, 1935. The eggs hatched March 7, and the first larva 
went under the soil to pupate April 18, 1935. The imagines 
emerged during the early summer of that same year. 

CERURA CANDIDA Lint. 

This Notodont is a somewhat infrequent capture in Cali- 
fornia, and so far as we know is not abundant in any portion 
of its range. Nothing has been published, to our knowledge, 
concerning its early stages. 

The following brief note will serve as a starting point for a 
later and more complete study of its metamorphosis. 

Mature larva: Length unextended, 32 mm. exclusive of the 
caudal processes. Ground color of body, pale green. On the 
dorsum there is a longitudinal wide saddle running the entire 
length of the body. This is widest at its point of origin on the 
anterior edge of the first segment, becomes increasingly nar- 
rower to the middle of third segment where it is crowned by a 
short horn, magenta colored. The saddle then widens progres- 
sively as far as the seventh segment, and from thence on to the 
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cauda it again narrows to its point of juncture with the caudal 
processes, The color of this saddle is a pale blue-white, margined 
with clear white. 

Immediately below the spiracles is a longitudinal white stripe, 
margined inferiorly with magenta. This band begins at the center 
of the first segment and extends nearly to the caudal processes. 

At the anterior margin of the first segment, close to the edge 
of the saddle-like area, there is a slight shading of magenta, 

At the termination of the caudal segment there arises a pair 
of long tail-like processes, in line with the white margins of the 
“saddle”. These are regularly tapered, and are conspicuously 
black dotted on a white ground, At the base of these long caudal 
processes there are two short spur-like projections rising superi- 
orly, the shafts of which are pale green. 

Abdomen, apple green. Legs, pale green, with black perpen- 
dicular lines down their sides. Prolegs, green, with a black hori- 
zontal line at the lower margin. Crochets, magenta. Spiracles, 
black. 

The segmental joints are slightly tinged with yellow. 

Head, pale mauve with two dark patches on the top. Mouth 
parts, lemon and black. 

When disturbed the larva turns its “tails” over its back, 
and a long fine reddish point or filament is protruded from the 
end of each process. 

On side view the larva is widest at the third segment, taper- 
ing sharply towards the head and grad- 8 
ually towards the cauda. On dorsal view 
it is widest at the second segment, taper- 
ing regularly and gradually towards the 
tail. The shape is accurately given in 
Plate 48. 

This description was prepared from 

studies of four larva collected by the 
junior author at Blythe, Riverside 
County, California, October 18, 1931. on 
willow. These pupated October 25 of 
the same year, in thickly woven shiny 
cocoons, on the foodplant. Only one 
example was brought to maturity. This 

a 

emerged May 26, 1932 PLATE 48 
ene ¥ Mature larva of Cerura 

A similar larva was collected at River- candida, enlarged x 114 

side, California, on August 10, 1932, but (a), dorsal view. 
this ex le lacked) the oe 5h: (b), lateral view. 
his example lacked the magenta mark- 2eproduced from painting 

Ings. by Charles M. Dammers. 
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COSYMBIA SERRULATA Pack 

This common moth has been bred many times in our labora- 
tories. The only reference to its life history which we find in the 
literature is Hulst’s brief quotation from a letter of Dr. Cocker- 
ell’s (Entomological News, Vol. XI, p. 556, 1900) in which the 
latter states: “I think the larva which was of this species was 
entirely orange yellow, the color of the flowers.” Cockerell’s 
material was obtained from the flower heads of Bigelovia. 

We have found larvae feeding in the blossoms of Ageratum 
and Acacia on the mainland, and have recovered it from the 

flowers of Encelia californica on San Clemente Island, Undoubt- 
edly it has a wide choice of foodplants, but is probably partial 
to the blossoms of yellow flowering species. 

The larvae are highly variable in color and pattern, ranging 
from a green form, through yellow, brown and orange, to a deep 
pink or magenta. The pupae also partake of this same color 
variability, ranging from a pale green to heavily mottled brown, 
with every variety of intergradation. 

Mature larva, green type. 

Length extended, 19 mm. The form is of the usual cylindri- 
cal looper type, with a single pair of prolegs and anal prolegs. 

Body, ground color, pale apple green. A broad white mid- 
dorsal stripe runs longitudinally the entire length of the body. 
Between this and the infrastigmatal fold there are four parallel 
narrow white stripes. The green areas between these stripes are 
finely mottled with darker green. 

The infrastigmatal fold is white, sprinkled with yellow at 
the segmental junctures. The fold flanges out at these junctures 
into a somewhat shield-shaped projection, 

Abdomen, pale apple green, striped longitudinally with irreg- 
ular pale white narrow stripes. 

Legs, soiled white, with brown terminal points. Prolegs, 
pale green, with brown crochets. Spiracles, white, with narrow 

yellow rims, Setae, white, arising from black specks. 

Head, yellow, speckled with white, and with two white bars 
across each cheek ; sparingly clothed with short white setae arising 
from black points. 

Pupation occurs on the foodplant, the pupa hanging from a 
delicate silk mat, supported by a silk girdle. 

Pupa, length 10 mm. Widest through the posterior edge of 
the mesothorax, sloping acutely forward to the vertex in a flat- 
tened shield-shaped table. Front and eyes prominent. Antennae 
arising in a deep sulcus. Body gently tapering to a pointed 
cremaster. 
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A buff pupa was colored and marked as follows: 

Body surface smooth, pale buff, finely mottled with slightly 
darker buff. Wing and eye cases buff, heavily mottled with white. 
Laterally there is a pale olive band extending from the edge of 
the wings to the cremaster. Abdomen, pale olive. Spiracles, 
white. 

There are twelve black specks on each abdominal segment, 

and similar black points at the terminus of the venules on the 
wings. 

A lateral view of larva and pupa, together with typical seg- 
ments of larvae of various color phases, in dorsal view, are 
shown on Plate 49. Arrangement of setae on a typical segment 
are also shown in fig. B of this same plate. 

Our descriptions are drawn chiefly from two lots of larvae, 
the first collected in July, 1931, on flowers of Ageratum, and the 
second secured in April, 1938, on flowers of an Acacia, both lots 

obtained at Riverside, California. Imagines from the first lot 
emerged in July and August, 1931, and Fhe second lot emerged 
in May, 1938. Our Island material emerged in December, 1939. 
These dates would suggest at least two Teo a year for the 
species. 

C. serrulata is parasitized by Apanteles nemariae Ashm. 

G 

PLATE 49 

Larva and pupa of Cosymbia serrulata 

(A), dorsal view of mature larva. (B), arrangement of setae on a 
typical segment of larva. (C, D, E, F,) segments of various 

color forms of larvae, dorsal aspect. (G@), pupa, 

lateral aspect. Enlarged x 3. 

Reproduced from painting by Charles M. Dammers. 
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THE LIFE HISTORY OF POLITES PECKIUS KBY. 

By V. G. DETHIER 
Harvard University 

The complete life history of this widespread species has 
never been studied. Scudder (1889) published accurate descrip- 
tions of the egg and first instar. The remaining stages are de- 
scribed below and the appearance of the several broods discussed. 

Seconp Instar: Head width, .75 mm.; head height, .8 mm. 
Head black with conspicuous punctations and many short fus- 
cous hairs. Body 3 to 5.5 mm. long. Soiled white, mottled with 
deep maroon to chocolate. Few scattered tapering light fuscous 
hairs arising from conspicuous black tubercles. Thoracic legs 
fuscous. To the naked eye the larva appears dark chocolate. 

Tuirp Instar: Head width, .9 mm.; head height, 1.0 mm. 
Head nearly black, faintly corrugate and shiny. When the 
moulted head capsule is examined, light areas are seen in the 
region of the epicranial suture. These are the beginnings of the 
light markings characteristic of the last instar head capsule. Body 
length 5.5 to8 mm. The maroon mottling is increased in extent 
so that the white background as seen in the previous instar is 
now reduced to a very faint soiled white mottling. On the whole 
the larva appears much darker than before. The numerous fus- 
cous hairs covering the body are much more conspicuous. 

FourtH Instar: Head width, 1.2 mm.; head height, 1.35 
mm. Head dull black, roughly shagreened. The light pattern 
characteristic of the last instar is now faintly indicated. Many 
delicate fuscous hairs give the head a fuzzy appearance. Body 
length 8 to 10 mm. The larva is now very dark. There is little 
or no white visible. It is now replaced by a light brown mottling. 
The rest of the body is deep maroon. 

FirtH Instar: Head width, 1.5 mm.; head height, 1.6 mm. 

The head now appears as in Plate 50, fig. A. The dark areas of 
the pattern are black to piceous. They are piceous especially at 
their edges. On either side of the coronal suture is a prominent 
white streak. It may, however, be suffused with fuscous. The 

same is true of the two large white areas adjacent to the ocelli. 
At the junction of the coronal and frontal sutures are two light 
areas sienna in color. The remaining light areas of the head are 
pock-marked with fuscous punctations. The mouthparts are 
fuscous. Body length 15 mm. Not much change from previous 
instar. Darker. Hairs longer and darker, Prior to pupation 
the larva spins a very substantial cocoon by drawing wide blades 
of grass together. The ends of the cocoon are closed by bending 
the grass double. 
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Curysatis: Length 12 mm, Dark dull reddish purple (Plate 
50, figs. B and C). The following areas are white: spiracles, inter- 
segmental membranes, wing pads, antennae, legs, and mouthparts, 
The tongue case extends to the base of the cremaster and is free 
from the tips of the wing pads to its extremity. The free portion is 
brownish, The cremaster is acute. Ventrally the abdominal seg- 
ments are lighter purple to gunmetal color. Proximal end of 
antennae on dorsal and lateral side with a white median stripe 
which follows antennae around to ventral side where the whole 
of the antennae are white. Soiled white to gray spot on dorsal 
side of head adjacent to insertion of antenna. Transverse bluish 
dash at outside corner of pronotum, Streak of bluish bloom 
on lateral areas of abdominal segments. No hairs on wing pads. 
Remainder of body covered with many long tawny hairs arising 

PLATE 50 

A. Front aspect of the head of the last instar larva of Polites peckius 

Kby., enlarged approximately x 30. 

Chrysalis of Polites peckius Kby., x 10. 

B. Lateral aspect. C. Dorsal aspect. 

189 



from dark purple to black tubercles, Hairs on the posterior seg- 
ments point caudad, 

It has been supposed that this skipper was single brooded in 
the northern portion of its range and double brooded in the 
southern part. Moreover, the dividing line was supposed to lie 
in the latitude of Albany, New York, although Fletcher mentioned 
the appearance of a late second autumn brood as far north as 
Ottawa. The condition in the middle part of the range as exem- 
plified by the situation in Franklin, New Hampshire, is unique. 

Adults of the first brood appeared on the wing toward the 
end of June. Eggs from a single captured female were laid 
July 4. Eleven days later, July 15, all hatched, The first moult 
occurred July 25; ten days having elapsed. For the second and 
third instars the minimum amount of time required was ten days 
apiece. Twenty days may be required for each. Moulting into 
the fourth instar took place August 14 and 18 and September 5. 
A minimum of seven to eight days apiece was required for the 
fourth and fifth instars. From the entire lot of eggs (with zero 
mortality) a single larva completed its transformation in s1xty- 
nine days. It pupated August 27 and emerged September 20, 
twenty-four days having elapsed. At this time a few other speci- 
mens were taken in the fields. Eggs laid by these females did 
not hatch though it is probabie that larvae of this brood pass the 
winter in the first or second instar. Most of the remaining larvae 
of the first or July brood, which remained a total of forty days 
in the second and third instars combined, required as long as 
twenty-five days to complete the fourth instar. Some passed the 
winter in the third instar while still others hibernated in the 
fourth, fifth, or as chrysalids. Thus part of the progeny of a 
single female may reach maturity in a single season to form a 
second brood while the others do not mature till the following 
spring, having passed the winter as chrysalids or in the third, 
fourth, or fifth instars. The second brood in the areas between 
the northern and southern portions of the range hibernates in 
the early instars. 

The food plant of this skipper, in common with other mem- 
bers of the subfamily, is grass. Larvae can be reared to maturity 
on any common species though preferences do exist. 
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THE FAUNA AND FLORA OF THE EL SEGUNDO 

SAND DUNES 

SeSOME OF THE MITES (ACARINA) OF THE DUNES 

By G. F. AuGusTson 

Of all the biotic relationships existing in the dune area the 
most intriguing are those between insect and mite pests of plants 
and their predators. After many months of careful observations 
the writer has prepared a preliminary report of the activities 
of some of the mites encountered on the dunes. Two substantial 
species of predators are here redescribed as well as diagrammed 
for sake of continuity, in addition to one very well known species. 
One species new to science is herein described and diagrammed. 
All diagrams were completed by the writer with the aid of an 
Abbe Zeiss camera lucida on a compound microscope, measure- 
ments of specimens being ascertained with a substage micrometer. 

Perhaps the most predominant animal life on the dunes are 
the mites of the family Tetranychidae. To even the casual ob- 
server these mites can be distinguished as a crawling mass over 
the plants of the meadow area in particular. Among those plants 
infested appear especially the legumes. However, as is adequately 
brought out in other papers of this ecological series, many others 
are as heavily infested. Through the authority of E. A. Mc- 
Gregor who was kind enough to make final determinations of the 
Tetranychid mites, the following notes are available: Bryobia 
praetiosa Koch, host plant a mallow in February (No. 1939-116) ; 
Tetranychina sp. near T. mcdonoughi McG., host plants Lupinus 
bicolor microphyllus, L. truncatus, L. chamissonis, Lotus salsugi- 
nosus, and Astragalus leucopsis. Although only two species are 
here mentioned there are undoubtedly many more. Of the two 
mentioned Tetranychina is the most predominant during March 
and April. It might be mentioned here also that it is Bryobia 
praetiosa that causes so much annoyance in homes into which 
they migrate by the hundreds after heavy rains from nearby 
clover fields. It is also often claimed that in the homes this 
species becomes obnoxious to man, but whether it actually attacks 
man there is as yet no authentic record. 

Among the controlling factors for these Tetranychid mites 
is, first of all, summer heat which retards succulent plant growth. 

However, they are subject to constant attack by predaceous mites 
of the families Erythraeidae and Bdellidae. These predators not 
only attack the adults but also feed liberally upon their eggs. The 
predators collected and determined by the writer were found to 
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be Erythraeus arenicola (Hall), Erythraeus tuberculatus n. sp. 
(Figs. 2-4) and Atomus maculatus Banks (Figs. 5-7), of the 
family Erythraeidae; Bdella utilis Banks (Fig. 1) of the family 
Bdelliidae. The Erythraeid mites can be observed by concentrat- 
ing one’s attention on bare sandy patches over which they run 
very rapidly from plant to plant. These fellows are generally 
bright red in color and with such unequally long legs (see dia- 
grams) that they appear much like small Phalangids. Members 
of the family Bdellidae are much slower in their activities, and 
are always found during the day under low hanging shrubs, 

Invariably anyone who has worked in open fields, preferably 
grain fields, must have had experience with the final mite reported 
on in this article, i.e. Pediculoides ventricosus Newport (Figs. 

8-11). This is the one mite of medical importance so far recorded 
from the dune area. It attacks humans avidly, bringing about 
a dermatitis known as the straw-itch. It is known to science to 
be either predaceous, parasitic, or a scavenger, depending upon 
the expediencies of its environment. The writer and Dr. W. D. 
Pierce after much experience with this species are prone to 
believe that at no time is it a scavenger, basing our assumption 
on the fact that its presence would be much greater had it such 
a facility. These mites are very minute, being invisible to the 
naked eye (except gravid females) (Fig. 9), and are the only 
mites so far recorded from the dune area exhibiting dimorphism. 
They are normally parasitic on the larvae of barine weevils (as 
yet undetermined) of the dune area, and are most abundant from 

July to January. 

The members of the sand dune ecological group who have 
made notes or collected mites of the species here reported on are 
Dr. W. Dwight Pierce, Mrs. Dorothy Pool, George P. Kanakoff, 
J Gavon Bi Belen Jr, B.S. Cobb, Lioyd M, Martin) Dr Robe 
Rutherford, Miss Frances L. Cramer, Frank B. Cramer, Charles 

A. Fleschner, Mrs. Clara L. Pierce, and the author. 

ERYTHRAEUS TUBERCULATUS n. Sp. (Figs. 2, 3, 4) 

FEMALE (Fig. 2): 

GENERAL ANnaLysis: Body length 1 mm., width 0.7 mm., a 
large mite, bright red in color, entire body and appendages cov- 
ered with plumiose hairs. 

Description: Dorsum: No line of demarcation between 
cephalothorax and abdomen; dorsal groove present, anterior and 
posterior ends enlarged, each with two long slender setae ; general 
shape broadly oval, anterior border blunt; entire dorsum thickly 
beset with many feathery hairs; two pairs of eyes present, small, 
inconspicuous, pale, and on very short peduncles; pedipalps and 
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chelicerze visible from above. Venter: same as dorsum, no visible 
sclerites; coxae arranged radially in pairs; genital aperture 
arranged in an elliptical groove closely guarded by strong sete; 
anal groove separate from genital groove, situated on the ventral 
posterior border. Capitulum: chelicerae needle-like, finely serrate 
at the tip; tracheal tube openings at the base of the basi-capitulum ; 
hypostome unarmed, triangular, conforming to shape of basi- 
capitulum; four pairs of long plumose setae on lateral edges of 
basi-capitulum; pedipalps large, long, basal segment small, not 
one-third length of the second, second the largest, broadly rounded 
dorsally, flat ventrally, third segment uniform width, two-thirds 
as long as second, flattened ventrally, fourth segment shorter 
than third, terminating in a single strong claw, fifth arising near 
the base of fourth, club-shape opposing the fourth thumb-like, 
entire pedipalps thickly beset with many plumose setae, segment 
three with eighteen prominent dorsal tubercles, fourth with 
{twelve (Fig. 3). Legs: very long, thin, thickly beset with many 
plumose setae; first pair twice the length of the body, two middle 
pairs one and one-fourth, fourth pair one and three-fourths 
length, tarsi not swollen, uniform width, bluntly terminated an- 
teriorly, no pulvilli, two strong clavate claws. (Fig. 4.) 

Type locality: Sand Dunes, El Segundo, California. 

Predator on other mites and small insects. 

Discussion: Although there is a remarkable resemblance 
of this species to EF. arenicola in the color and type of plumose 
setae, the very prominent tubercles on the pedipalpi definitely 
exhibit the character of a new species. 

The holotype female and allotype male on a permanent slide 
as well as many paratype slides are deposited in the collection 
of the Los Angeles Museum of History, Science and Art, while 
paratype slides are available for distribution to other museums. 

ATOMUS MACULATUS (Banks 1904), Banks 1915. (Figs. 5, 6, 7) 

REDESCRIPTION OF FEMALE (Fig. 5) 

Synonmy: Rhyncholophus maculatus Banks, 1904, pg. 28-30 
Atomus maculatus Banks, 1915, pg. 40-41 

GENERAL ANALysISs: Body length 0.7 mm., width 0.5 mm., 
a small mite, dull yellow in color, entire body and appendages 
with scattered long setae. 

Description: Dorsum: Broadly oval, no line of demarca- 
tion between cephalothorax and abdomen; dorsal groove present, 
indistinct, anterior and posterior ends enlarged each with two 
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very long slender setae; two pairs of eyes present, small, pale, 
flat and inconspicuous. Venter: same as dorsum, no visible 
sclerites ; coxae arranged radially in pairs; genital aperture im- 
mediately posterior to fourth coxal segments, groove guarded 
by long slender setae; no suckers present; anal aperture ventral 
just within posterior border. Capitulum: chelicerae needle-like, 
smooth at the tip; tracheal tube openings at the base of the basi- 
capitulum; hypostome unarmed, triangular; pedipalps long, 
slender, first segment small, not one-third length of second, third 
segment one and one-half length of second, fourth segment small 
ending in a single strong claw, fifth segment attached to base of 
fourth in opposition to the fourth thumb-like. Legs: moderate 
iength, equal; tarsus of leg one greatly swollen, others normal; 
no pulvilli, tarsi ending in two strong clavate claws. 

Predator on other mites and small insects.. 

Discussion: This species presents a very unusual life cycle 
which was first recorded by Banks (1904). Quiescent stages 
follow stages of active growth. The earliest stage of quiescence 
was recognized by Banks (1904) as the nympho-chrysalis (Fig. 
6), between larva and nymph and the later stage as the teleio- 
chrysalis (Fig. 7), between nymph and adult. In both of these 
stages the mite is devoid of appendages. 

PEDICULOIDES VENTRICOSUS Newport (Figs. 8-11) 

REDESCRIPTION OF FEMALE (Fig. 8) 

GENERAL ANALysis: Body length 0.2 mm., width 0.05 mm., 
very small mites; colorless, setae strong on legs, weak on body. 

Description: Dorsum: capitulum visible from above, large, 
head-like; cephalothorax and abdomen divided by a_pseudo- 
groove of demarcation, the cephalothorax one-third the length of 
the abdomen; cephalothorax with specific chaetotaxy, one mid- 
jateral pair of clavate setae (the so-called pseudostigmatic organs) 
with one pair of strong spinose setae immediately posterior ; abdo- 
men with three strong spinose setae at extreme posterior border, 
one in mid-line, two lateral; a flat velum projecting laterally 
from pseudo-line of demarcation on each side. Venter: devoid 
cf setae; coxae arranged radially in pairs; spiracles opening ven- 
trally at ‘base of capitulum at union with cephalothorax; genital 
and anal apertures indistinct, both sub-terminal posteriorly. 
Capitulum: Distinctly headlike, a distinct pseudo-articulation 
with cephalothorax; two papillae laterally at the base, the rudi- 
mentary pedipalpi not visibly segmented; chelicerae needlelike, 
retractile, minute ; hypostome unarmed, flat, conforming to shape 
of basi-capitulum. Legs: strong, of uniform length, all with 
many strong, slender setae ; tarsi of legs one-three (Fig. 10), each 
with a single, long slender seta, tarsus of leg four with a very 
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long, slender seta in addition, three times the length of the tarsus ; 
all tarsi gradually attenuated and ending in a caruncle, at the 
base of each a small double clavate claw. In the gravid female 
the posterior portion of the body becomes greatly distended. 
(Fig. 9.) 

REDESCRIPTION OF MALE (Fig. 11) 

GENERAL ANALYsiIs: Body length 0.18 mm., width 0.05 mm., 
colorless, pseudostigmatic organs absent, very prominent strong 
setae dorsally. 

Description: Dorsum: capitulum pseudo-articulation with 
cephalo-thorax as in female; pseudostigmatic organs absent; 
pseudo-groove of division between cephalothorax and abdomen 
in posterior one-third of dorsum, greatest width of dorsum at 

this point; one pair of long slender setae lateral to mid-line just 
above coxae of leg one, a much shorter pair midway to pseudo- 
groove of cephalothorax just lateral to mid-line, a very strong, 
long pair of setae in a similar position just above the same groove ; 
abdomen narrowed posteriorly, two very short spinose setae at 
postero-lateral angles, two much longer setae immediately anterior 
just lateral to mid-line; distal portion of coxae of legs three and 
four visible from above. Venter: same as in female. Capitulum: 
as in female. Legs: uniform length as in female; chaetotaxy as 
in female with added pair of strong slender setae on legs two- 
four; tarsus four with extremely long setae; caruncles and claws 
of legs one-three as in female; tarsus four ending in a single 
strong seta, 

Type Host: Larvae of barine weevils. 

(Note: This mite was brought into the Museum laboratory 
on several occasions, and in spite of great care to isolate, it multi- 
plied rapidly and succeeded in attacking every breeding jar in 
the room and many of the mites attacked me. Fumigation with 
cyanide was necessary to destroy the infestation.—W. D. Pierce.) 
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PLATE 51 

Bdella utilis Banks. ¢. Whole mount, dorsal aspect. 

Erythraeus tuberculatus Augustson. Holotype ?. Whole 
mount, dorsal aspect. 

Erythraeus tuberculatus. Pedipalpi of holotype 2°. 

Erythraeus tuberculatus. First tarsus of holotype 2°. 

Atomus maculatus Banks. ?. Whole mount, dorsal aspect. 

Atomus maculatus. Nympho-chrysalis. 

Atomus maculatus. Teleio-chrysalis. 

Pediculoides ventricosus Newport. Non-gravid ¢. Whole 
mount, dorsal aspect. 

Pediculoides ventricosus. Gravid 2. Whole mount, dorsal 
aspect. 

Pediculoides ventricosus. ? Tarsus No. 1, claw caruncle. 

Pediculoides ventricosus. &. Whole mount, dorsal aspect. 
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10. NODES‘ON- THE BARLY SHAGCHS ORE UIRRiNaN 

VIP EGA ACnGINe 

By Joun A. Comstock 

We can find no reference to the early stages of this moth 
in the literature, notwithstanding the fact that it is a common 

species in all of the arid or sandy areas where Abromia occurs. 

In the earlier instars the larva works as a leaf miner in the 
fleshy substance of the leaves of Abroma umbellata Lam, 

PLATE 52 

Larva of Huphyia implacata Gn. feeding on stem of Abronia, the 
color and texture of which it closely resembles. Enlarged x 2%. ) 

Photo by Cobb. \} 
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At that time it is a minute green larva, with a black head. 

As it grows, and becomes too large for its leafy burrow, it 
transfers to the surface of the plant, and feeds indiscriminately 
on leaves and stems. By this time it has assumed the mature 
coloration and markings. 

Mature larva. Length, 20 mm. Uniformly cylindrical, 
the head only slightly smaller than first segment, and the three 
last caudal segments slightly tapering. Ground color, rose-pink, 
heavily sprinkled with dots of straw-yellow, light brown and 
olive. There are no lines or bars, such as occur on the larvae 
of some other members in the genus. 

Legs, straw-yellow, shading to brown at the tips. Prolegs 
concolorous with body. 

Head concolorous with body. Ocelli, black. Spiracles black. 

There is considerable variation in larval coloring, some ex- 
amples showing a predominance of yellow, others being much 
darker, with a preponderance of olive spots. 

The color and markings of this larva are very similar to the 
sand, and also closely approximate that of the mature moth. 
This appearance should serve as an excellent camouflage for the 
caterpillar, as it does unquestionably for the moth, In spite of 

this protective coloration, the larva prefers to remain hidden 
during the day time, either in the sand, or under the partially 
buried portions of the foodplant. This may be due to the rela- 
tively high temperatures of its environment whenever the sun is 
not obscured. 

Plate 52 illustrates a mature larva feeding on the stem of 

a b c 

PLATE 53 

Pupa of Huphyia implicata shown in (a), ventral, (b), lateral, 

and (c), dorsal aspects. Enlarged x 3. 

Photo by Cobb. 
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Abronia, The stems of this plant are usually thickly covered 
with granules of sand, as shown in the cut. It is therefore most 
difficult to distinguish the larva when it is resting on the stems. 

Pupation occurs under ground in an oval cocoon, 

Pura: Length, 14 mm. Color, uniform light yellow-brown. 
Fusiform, tapering gradually and evenly toward head and cauda. 
Wings reaching nearly three-fourths the distance toward cauda. 
Body surface smooth, except for a very faint pitting of the 
abdominal segments. Maxillary cases extending beyond the 
margins of wings for a distance of one and a half segments. 
Antennae terminating at edge of wing. Eyes large, but not promi- 
nently protruding. Cremaster ending in a point. There are 
apparently no setae or other protrusions or processes on any por- 

tion of the surface. 

The pupa is figured on Plate 53. 

In the El Segundo dune area the moth seems most abundant 
during March and April. Our series from the Coachella and 
Imperial Valleys show captures in nearly every month of the 
year. The Los Angeles Museum-Channel Island Survey records 
jist it thus far from San Miguel, San Clemente, Santa Rosa, and 

San Nicolas Islands. It flies sparingly during the day and comes 
to light readily at night. 

The brief life history notes above given were made from 
material gathered in February and March, 1938, in the El Segundo 
sand dunes. 

eee 

THE LARVA AND CHRYSALIS OF PAPILIO 

ASTERIAS AMERICUS KOLLAR 

By F. Martin Brown 

In certain parts of the valley of the Rio Pastaza, Ecuador, 

this butterfly approaches being an economic pest. With the 
introduction of small farms in the less arid portions of the tem- 
perate region of the valley it has adopted ‘“‘zanahoria blanca”, 
the white carrot, as its favored food plant. One day last week 
a native collector, Segundo Velastique, brought me ninety-two 
larvae in the last three instars. Descriptions of these and of the 
chrysalis follow. 

Tuirp Instar: A velvety black, tuberculate larva about 
11 mm. long, with a creamy white “saddle” near the middle of 
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the back. The head capsule is 1.1 mm. wide and black with 
whitish markings. These markings take the form of a frontal 
inverted “VY”, a vertical bar on each side of the head and a hori- 
zontal one across the labrum. The head is densely clothed with 
short fine black hairs. Segments T1-3, Al-9 are essentially alike 
(A3-4 excepted). All segments bear four pairs of spinous, glis- 
tening black tubercles. These are: a dorsal pair that are rather 
small and most prominent on the thorax; a subdorsal pair that are 
much the largest, black except on A3-4 and there white, the 
black ones with orange-brown bases; a lateral pair, black with 
orange bases on the thoracic segments, creamy white with a black 
tip on A3-4 and black with an orange spot dorsad of the base on 
the other abdominal segments; a sublateral pair, broad and low, 
orange-brown with a black tuberculate crown on the thoracic 
segments and with two black points on the abdominal segments. 
The stigmata are shining black. The “saddle” on A3-4 is an 
srregular blotch of creamy white not quite reaching the sub- 
jateral tubercles. The anal appendages are black. There are a 
few small, scattered spots of creamy white on Tl, 2, A2, 6, 7 
and 8, the bases of the forelegs and the prolegs. The legs and 
prolegs are black. The osmataria are dull burnt orange and 
translucent. 

FourtuH Instar: Similar to the preceding stage and is 17.5 
mm, long. The head capsule is 1.9 mm. wide. The principal 
difference between the two instars is the increase in the extent 
of the creamy white markings in the later stage. T3 and 4 have 
an irregular vertical line near the posterior margin of the seg- 
ment. All the abdominal segments bear a few scattered patches 
of the light color. The bases of the legs, the pro-legs and the 
anal props are whitish. The legless segments have touches of 
white in the same position. 

Last Instar: Here there is a marked difference from the 
preceding stages. The larva is banded with green and black and 
Dears orange spots. The length ranges from 25 to 46 mm. The 
head capsule is 3.0 mm, wide. The light markings on the head 
are so enlarged as to dominate the picture. They are now yellow. 
Each segment is marked with three black and two green trans- 
verse bands. The median black band of each is marked with six 
round, bright orange spots. The lateral orange spots are joined 
to the anterior green band with yellow streaks. The orange spots 
on the thoracic segments are reduced tubercles. The anal seg- 
ment bears two irregular greenish white bands. The bases of 
the legs, pro-legs and anal props are greenish white. The legs 
are black. 

CurysaLis: Typical asterias shape. It is girdled with a fine 
silk thread, It is mottled and streaked with grey, brown, white 
and black. Upon emergence from the larval skin the color is 
apple green. The dimensions are: 28.35 mm. long, 18.2 mm. 
deep and 19.1 mm. wide. 
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A NEW SPECIES OF MOLLUSK FROM THE 

SAN PEDRO PLEISTOCENE 

3y G. WILLETT 

On several occasions during the past two or three years 
Mrs. Effie M. Clark of Los Angeles, has brought me specimens 

of an interesting shell obtained by her in the Lower San Pedro 
fauna at Hill-top Quarry, San Pedro, California. Some time 

after she had brought me the first specimens, | obtained two 1m- 
perfect examples of the same species in the Lower San Pedro 
series at Timms Point, also in San Pedro. There are also three 
imperfect specimens at hand taken by E. V. Edmonds at Hill-top 
Quarry. In spite of the fact that this shell is very much larger 
than any known species of west American Alabina, in the absence 
of soft parts, it appears to me best referable to that genus. 
Therefore, it may be known as: 

ALABINA EFFIAE Sp. nov. PI. 54. 

Shell elongate-conic, white. Nuclear whorls 2, globular, 

smooth and shining. Post-nuclear whorls well rounded; sutures 
deep. Early post-nuclear whorls apparently smooth; later ones 
with very obscure, raised, irregularly spaced spiral lines, visible 
only under a lens, and varying in strength in the different speci- 
mens examined. Base of last whorl rounded and somewhat 
wrinkled at the columella. Imperforate. Aperture broadly ovate, 
without trace of canal; outer lip thin, slightly reflected. Colum- 
ella strongly curved; parietal wall apparently not calloused. 

The type (No. 1061, Los Angeles Museum) was collected 
by Mrs. Effie M. Clark, in the Lower San Pedro series, Hill-top 

Quarry, San Pedro, California. It has 2 nuclear and 7 post- 
nuclear whorls, and measures: Length, 12 mm.; diameter, 4.5 

mm. The largest specimen (imperfect), if restored, would have 

9 post-nuclear whorls and would measure 18 by 7.5 mm. Mrs. 

PLATE 54 

Alabina effiae Willett 
Type, x 3 
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Clark and Mr. E. V. Edmonds each have three additional speci- 
mens from the type locality, and the Los Angeles Museum has 
two from the Timms Point formation, 

The species is named for Mrs. Effie M. Clark, who brought 
in the first specimens, and whose diligent and careful work in 
ihe fossil deposits of the San Pedro area has resulted in many 
interesting additions to our knowledge of the shells of that region. 

Sane 
A PROPOSED DICHOTOMY OF THE SNAIL-GENUS 

MONADENIA 

By S. STILtLMAN BERRY 
Redlands, California 

In the course of my studies on the anatomy of certain of 
cur western land-snails it early became evident that the species 
of the splendid genus Monadenia (Pilsbry) so far as investigated 
align themselves in two very distinct and apparently natural 
groups. These groups find their strongest characterization in the 
genitalia, but it has likewise been possible to discover support 
for them in certain features of the shell. For several years | 
have been putting off publication of my conclusions in the hope 
of fortifying them by an investigation of the animals of all or 
nearly all of the known species. This has as yet been only pos- 
sible of attainment in part, but since no conflicting evidence has 
come to light in any of the species studied, and as I wish the 
privilege of reference to the situation in a taxonomic and distribu- 
tional paper shortly to appear, it seems desirable to publish this 
preliminary synopsis. 

Genus Monapenta (Pilsbry, 1895 :199) 

(Type: Helix fidelis Gray, 1834:67) 

¢ apparatus with large sacculate dart-sac opening into an 
enormous complex atrium, the single large elongate mucus-gland 
entering asymmetrically in the angle proximad to the dart-sac; 
penis very short and stout, containing a verge; epiphallus stout, 
terminating posteriorly in a very conspicuous “‘flagellum’” ; penial 
retractor entering on the epiphallus. 

Adult shell rounded-helicoid to carinate, with varying spiral 
sculpture and rounded or hyphen-shaped granulation, Embry- 
onic shell always carinate, its surface very closely and finely 
granulate. 

1The use of the term ‘flagellum’? for the free appendix of the epiphallus is sup- 
ported by weighty authority; yet it is open to the serious objection that there 
exists in biology a very different, much more strongly established, and very much 
more appropriate morphological meaning to the word. For this reason and 
because the organ in many of its manifestations is far from flagelliform, some 
such term as, e.g., epiphallic caecum, would be altogether preferable. 
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1. Subgenus MoNADENIA S.s. 

(Type. same as for genus) 

S apparatus with short pouch-shaped dart-sac, and very 
large narrowly elongate mucus-gland many times longer than the 
sac, its terminal portion somewhat more slender and set off by 
a less thickened and usually more or less constricted intermediate 
region; epiphallus short and relatively sturdy, with a very thick 
and stout “flagellum”? often terminating in a short, slender, ab- 
ruptly constricted appendicular process. 

Embryonic granulation of shell closely crowded, more or 
less confluent, and geometrically aligned to give a file-like or 
cloth-like surface. 

2. Subgenus CorRYNADENIA nov. 

(Type: Helix Hillebrandi Newcomb, 1864:115) 

¢ apparatus with very large elongate dart-sac, and a rela- 
tively short club-shaped mucus-gland, showing no evident exter- 
nal division into regions, its stalk rather narrow; epiphallus slen- 
der, with a very long and slender, pointed “flagellum” 

Embryonic sculpture copious, but composed of separate 
rounded’ granules. 

“The new subgeneric name proposed is derived from the 
Gr. Kopbvn, club, + cGdny, gland, and has reference to the shape 
of the mucus-gland as above described.” 

Further interesting and perhaps significant differences exist, 
but those cited are the more conspicuous and suffice for my 
present purpose. 

These snails, in our current knowledge of them at least, are 
the answer to a zoo-geographer’s prayer in that they exhibit in 
their distribution a dichotomy precisely corresponding to their 
major taxonomy as outlined above. The typical subgenus is 
recorded in a nearly continuous sweep in the western coastal 
region, extending from extreme southern Alaska to Alameda 
County, California, and as far inland as The Dalles, Oregon, and 
Trinity and western Siskiyou Counties, California. aie Cory- 
nadema group, omitting the doubtful churchi from consideration, 
occurs as a scattering of more or less isolated colonies from 
Shasta County, California, south on the western slopes of the 
Sierra Nevada at least as far as Fresno County. Both groups 
thus occur in the Shastan area, but sharply divaricate there. 

LITERATURE 

Gray, J. E. 1834. ....land and fresh-water shells...regarded as hith- 
erto undescribed. Proceedings Zoological Society, London, 2: 63-68, 

1834. 

2 An exception is the somewhat anomalous M. churchi Hanna & Smith (1983 :79) 
where the granules are relatively few, large, and hyphen-shaped. It is also quite 
possible that the anatomy of this form may show significant peculiarities, but I 
have not yet had an opportunity to examine it, and the original account and 
figure are deficient in important particulars. 
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STOMACH CONTENTS OF A GREAT BLUE SHARK 

By GeEorGE P. KANAKOFF 

Recently, in the past summer (1939), I had the opportunity 
to examine the stomach contents of a Great Blue Shark, Prionace 
glauca (Linnzus), which was collected June 27, 1939, in Santa 
Monica Bay, off Point Dume, Los Angeles County, California, 
byeniack © von Bloeker, jir.--This specimen, an adult male, 
measured four feet four inches (1326 mm.) in total length, and 
its skeleton is now preserved in the osteological research collec- 
tion of the Los Angeles Museum. 

The following information is offered as a contribution to a 
knowledge of the food habits of this species, in that it provides 
a partial index to the type and variety of forms preyed upon at 
this particular time of year. Fourteen fish of four species, one 
unidentified parasitic (nematode) worm, and three large pieces 
of kelp of two species were taken from this individual’s entrails. 
Identification of the material is as follows: 

Northern Anchovy, Engraulis mordax mordax Girard, 1 
Length, 270 mm. 

Queenfish, Seriphus politus Ayres, 7 
Length, ranging from 130 to 210 mm. 

Pacific White Perch, Phanerodon furcatus Girard, 1 

Bitten in two; length 316 mm. 

Rubberlip Perch,Rhacochilus toxotes Agassiz, 5 
Immature; average length, 60 mm. 

Nematode worm (Gen. et sp. unknown), 1 
Undoubtedly parasitic, 

3rown Kelp, Halidrys dioica Gardner, 1 
Length, 306 mm. 

Green Kelp, Eisinia arborea Aresch., 2 
length, I piece 225) mm. i piece 330) mm. 

To Professor G. R. Johnstone, Department of Botany, Uni- 
versity of Southern California, | am indebted for a confirmation 
of my identification of the two species of kelp listed above. 
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—CHANNEL ISLANDS BIOLOGICAL SURVEY 

J A REVISION OF THE CHANNEL ISLANDS FORMS 

OF CERCOEGAREUS 

By M. B. DUNKLE 
ty 

Species of Cercocarpus have been reported on the three 
Channel Islands that now support a form of chaparral, Santa 
Catalina, Santa Rosa, and Santa Cruz. Cercocarpus betuloides 

Nutt. has been reported from all three islands; Cercocarpus betu- 

loides multiforus Jepson, Cercocarpus alnifolius Rydb., and 
Cercocarpus Traskiae Eastwood have been reported from Santa 
Catalina and Santa Cruz. 

Series of Cercocarpus taken on these islands indicate that 
there is an increase in the amount of pubescence and the thick- 
ness of the leaf as the conditions pass from mesophytic to xero- 
phytic. The length of the petiole and blade of the leaf do not 
appear to vary according to the aridity of the habitat, but seem 
{c represent a genetic variation. 

It would seem that C. betuloides, during its long period of 
insular isolation, has given rise to several variations, which are 
rot, as yet, sufficiently differentiated, especially as they still inter- 
grade to a considerable extent, to be considered as true species. 
The study of these forms in the field has led to the following 
conclusions : 

1. The different forms tend to intergrade. 

2. The differences between the forms are not of sufficient 

importance to rank as specific differences. 

3. It seems desirable to place all of the island forms of | 
Cercocarpus in the same species, and rank them as varieties of 
Cercocarpus betuloides Nutt. T. & G. Fl. N. A. 1:427. 1840. The 
following key indicates the nature of these new combinations. 

Petioles 2-4 mm. long; leaf blades 3 cm. or less long. 

Flowers 2 to 3 in a cluster: leaves rather thick. 

C. betuloides Nutt. 

Flowers 5 to 15 in a cluster; leaves rather thin. 

C. betuloides multiflorus Jepson. 
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Petioles 4-10 mm. long; leaf blades usually over 3 cm. 

Hypanthium and underside of leaves strigose or sub-glab- 
rous; leaves plane. 

C. betuloides almifolius (Rydb.) new comb. 

Hypanthium and underside of leaves densely tomentose: 
leaves more or less revolute. 

v. betuloides Traskiae (Eastw.) new comb. 

oo FERNS OF (rb CHAN NEE AISICANIDS 

By M. B. DuNKLE 

Studies of the Polypodiaceae of the Channel Islands have 
been made by Lorenzo G. Yates, T. S. Brandegee, Ralph Hoft- 
man and others who have published plant lists from these Islands. 
As several new records have recently been made it seems fitting 
at this time to bring together a complete list of all the ferns that 
have been reported to date. 

Ferns have, as yet, been found only on the four larger islands, 
San Clemente, Santa Catalina, Santa Rosa, and Santam@nuz 
Due to the destructive grazing and the resultant erosion on the 
other islands it is doubtful if any ferns will be found there, unless 
spores may later be carried there by the wind. However, Pteri- 
dium aquilinum pubescens was overlooked on Santa Catalina until 
1931, although it had been reported in 1902 by Mrs. Trask, but 
not seen later in the location mentioned by her; and Notholaena 
Newberryi was overlooked on San Clemente until 1939, In view 
of these facts this list cannot yet be considered as final. 

It is interesting to note that no endemic ferns have yet been 
found on the islands and that the majority of the ferns there are 
cosmopolitan or very general in their mainland distribution, Over 
one-third of the ferns are distinctly northern in their mainland 
distribution, while about one-third are characteristic of southern 
California. Hydrophytic ferns are all very rare on the islands 
though six species are reported. About six ferns might be classed 
as xerophytic, with the remainder classed as mesophytic. 

While many of the ferns may have been established on the 
island areas at the time there was land connection with the main- 
land it is quite probable that many have been carried there after 
the insular separation by means of their air-borne spores. As 
the prevailing winds are from the north and northwest, with 
occasional storms from the northeast, with few winds from the 

southeast, especially during the time of the year when the spores 
are matured, it is not surprising that there is such a large per- 
centage of northern species. 
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The following ferns are also found on Guadalupe Island, to 
the southward. As no other ferns are found there this condition 
seems to point to the fact that Guadalupe has a closer affinity 
with the Channel Islands than with the peninsula of Lower Cali- 
fornia or the islands along its coast. 

Notholaena Newberryi, Polypodium californicum, Polypo- 
dium Scouleri, Pityrogramma triangularis, Pellaea mucronata, 
and Polystichum munitum. 

List oF FERNS WITH JHEIR DISTRIBUTION 

Cystopteris fragilis (L) Bernh. Brittle Fern. 

This cosmopolitan fern, so widely distributed in our moun- 
tains, has been reported only by Hoffman, and only from Orizaba 
Canyon, Santa Cruz Island. 

Dryopteris arguta (Kaulf.) Watt. Wood Fern. 

This fern, common throughout California but particularly 
so in the fog belt and northward to Alaska, is common on the 
three wooded islands, Santa Catalina, Santa Rosa, and Santa Cruz. 
It is found principally beneath Quercus dumosa and agrifolia. 

Polystichum munitum (Kaulf.) Pres. Sword Fern. 

Widely distributed in all the mountains of the Pacific slope 
especially northward to Alaska, this fern has been reported from 
Santa Cruz by both Brandegee and Hoffman. Only one plant 
was found by Hoffman in Canada de la Casa. 

Athyrium Filix-femina (L.) Bernh. var. sitchense Rupr. Lady 
Fern. 

This is another of the northern ferns reported south of 
Monterey only from Santa Cruz Island. It is found in several 
of the north-side canyons. 

Woodwardia Chamissoi Brack. Chain Fern. 

This striking cosmopolitan fern occurs on both Santa Rosa 
and Santa Cruz. It is found only where there is permanent 
seepage. 

Pityrogramma triangularis (Kaulf.) Maxon. Goldenback Fern. 

This is probably the most common of all the insular ferns 
and is one of the four ferns to have been reported from all the 
four larger islands, Dunkle No. 7244, 1939, is apparently the first 

report from San Clemente, though it is common there. However 
the statement by Munz that it is “also on our islands’, may 

include an earlier report. 
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Pityrogramma triangularis (Kaulf.) Maxon vr. viscosa (D. C. 
Eaton) Weatherby. Sticky Fern. 

Abundant on Santa Catalina and occasional on Santa Rosa 
and Santa Cruz, this fern from the San Diego region may yet 
be found on San Clemente, It seems to favor more open ex- 
posures than does the species. 

Pellaea andromidaefola (Kaulf.) Fee. Coffee Fern. 

This might be called the foothill fern as it occurs in the 
foothills and low coastal ranges from Lower California to 
Oregon. It has been reported by Brandegee from Santa Catalina, 
Santa Rosa, and Santa Cruz, and by the writer from San 

Clemente. 

Pellaea mucronata D. C. Eaton. Birds Foot Fern. Tea Fern. 

This fern follows the same distribution as P. andromi- 
daefolia, but does not reach so far north. It is common on Santa 
Catalina, and has been reported from Santa Cruz by both Yates 

and Brandegee, and from Santa Rosa by Hoffman, It may also 
be expected on San Clemente. 

Notholaena Newberryi D. C. Eaton. Cotton Fern. 

This common fern of the San Diego region has only been 
reported from San Clemente Island. 

Notholaena candida Hook. 

This rare fern of the San Diego region has only been re- 
ported by Yates from Santa Cruz Island. 

Cheilanthes californica (Nutt.) Mett. Lace Fern. 

This dainty California endemic occurs infrequently on Santa 
Catalina. “Santa “Rosa. and ‘Santa (Gruzs 

Cheilanthes Clevelandu D. C. Eaton. 

Found occasionally in southern California, particularly in 
the San Diego region, this fern occurs on both Santa Rosa and 
Santa Cruz, but is not common on either island. 

Adiantum Capillus-V eneris L. Venus-hair Fern, 

Munz reports this cosmopolitan fern from all four of the 
larger islands, but as it is found only about water falls or similar 
locations near permanent water, it is not common on the islands. 
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Adiantum Jordani C. Mull. California Maidenhair. 

The common California Maidenhair is equally common on 
all four of the larger islands, and may be expected from some 
of the smaller islands. 

Adiantum pedatum L. aleuticum Ruprecht. Five-finger Fern, 

Elsewhere in southern California this northern fern is found 
enly very rarely in the higher mountains, but both Yates and 
Brandegee report it from Santa Cruz Island. 

Pteridium aquilinum (L.) Kuhn, var. pubescens Underw. Brake. 

A common weed of the Pacific coast, and occasional on Santa 
Rosa and Santa Cruz, this fern has only been collected on Santa 
Catalina by Fosberg, No. $4834, 1931, in a branch of Cottonwood 
Canyon. 

Polypodim Scoulert Hook, & Grev, Leather-leaf Fern. 

While usually found only from Central California northward 
it has been reported on Santa Cruz by Hoffman, Yates, and 

Brandegee. 

Polypodium californicum Kaulf. Licorice Fern. 

This common California fern occurs abundantly on all four 
of the larger islands. It intergrades with the following variety. 

Polypodium californicum WKaulf. var. Kaulfussii D. C. Eaton. 

Not very clearly differentiated from the species, but has been 
reported by Hoffman from both Santa Rosa and Santa Cruz, and 
by the writer from Santa Catalina. 

oe) 



THE FAUNA AND FLORA OF THE EL SEGUNDO 
SAND DUNES. 

if the DUNE, CASE-BEARER BEB DEES @nheaents 

GENUSVEXEMA, WATT REVIEW OF WE Grins 

By W. Dwicut PIERCE 

One of the most interesting groups of beetles to be found 
in the dune area is the case - bearers of the Chrysomeloidea, 
Chlamydidae, genus Evema Lacordaire (1848). They look more 
like little pellets of worm droppings than a beetle, and when dis- 
turbed can so fold in all appendages that only a sharp eye would 
detect them as living creatures. 

More perfect fitting and grooving can hardly be found any- 
where. The anvil- shaped scutellum locking the elytra; the dove- 
tailing teeth of the elytra; the cupped basisternite of the pro- 
sternum acting as a receptacle for the mouth parts; the deeply 
incised eyes; the perfect grooving of the head, and sides of the 
basisternite for the antennae; the double groove for the two front 
pairs of legs, and similar groove for the hind legs; the wavy 
margin of elytra; the rough tubercles and yellow spots; make 
the whole insect, when sulling, look like an oval pellet of a drop- 
ping of a worm. 

The species are so roughly carved that they are difficult to 
describe and differentiate, although the characters are good. 

We have a double reason for this article. Not only has 
Exema been taken feeding on three species of dune plants; but 
Mr. George Elwood Jenks has bred a new species and obtained 
all stages on a Los Angeles County plant, which is sparingly 
found on the dune, although his work was done elsewhere in the 
county. He has taken some remarkable photographs, which will 
shortly appear in Nature Magazine, but has asked the writer to 
make the technical descriptions. 

The only life history in this group, which is at all well 
described is that of Chlamys plicata given in a footnote to his 
admirable description of the Dominican case-bearer, Coscinoptera 
dominicana (Fabr.) by Riley in his 6th Missouri Report (pp. 
27-1310): 

Fight specific names have been given to North American 
members of this genus, and some of the descriptions are so brief 
as to be almost valueless. The writer was confronted with such 
contradictions and such meager details, that it became necessary 

to draw up descriptions of all the material at hand; and where 
there was any doubt as to specific identity, to give names which 
would absolutely qualify the material studied, with the expecta- 
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tion that studies of the types of the species of Olivier, Motsch- 
ulsky, Mannerheim, and Lacordaire may necessitate future sink- 

ing of one or two of the names. 

The descriptions are in accord with Snodgrass’ morphological 
terminology; for only by arriving at some coordination of terms 
in descriptive work can we make proper judgment on phylo- 
genetic relationships. 

It is quite evident that biological and comparative morpho- 
logy studies will reveal Exema to be a considerable genus. 

Rather than draw up absolutely complete descriptions of 
each species, two species have been more completely described, 
and the others only for the characters which vary. Thus the 
description of Exema chiricahuana is most complete as to the 
general formation of the body, and that of FE. jenksi goes into 
such details as were only possible after dissection, to describe. 

KEY TO THE NORTH AMERICAN SPECIES OF HEXEMA 

DISCUSSED IN THIS ARTICLE 

1. Prothorax carinate, tuberculate, and strigosely sculptured...... 2 

Prothorax carinate, tuberculate and punctate .................. 3 

2. Face of male and frontal slope of prothorax dull clay yellow; 
face of female with yellow spots; front and middle legs 
in great part yellow. Florida ........... 1. neglecta Blatchley 

Face of male with two longitudinal yellow bars next to eyes, 

sometimes transversely connected with a yellow central 
spot, which merges with a triangular frontal spot; face of 

female has the bars reduced to two spots, the central spot 

reduced, and front with only two little spots in anterior 

corners; all tibiae with subapical and subbasal yellow 

rings; ocular emargination depressed below level of eyes. 

Canada: i(pl; El, fig: 2) .5..2..... 2. dispar canadensis n. ssp. 

Prothorax with six longitudinal costae from base to apex ...... 4 (Je) 

Prothorax with two to four longitudinal carinae, or the outer 
pair with short branches in some cases ................... 5 

4. Intervals between thoracic costae smooth. Mexico, Colombia, 
TBSP ATI) > Go eestor Bae Dest eee AeA tee ee 3. punctatipes Lacordaire 

Intervals between thoracic costae irregularly rugose and punc- 

tate. British Honduras, Guatemala ..... 4. complicata Jacoby 

5. Color dark cupreo-aeneous; antennae, labrum and tarsi beneath 
pale; thorax and elytra densely punctate, and acutely tuber- 

culate; prosternum concave. Carolina, Florida, Louisiana 
Weider as 0. OLO0Er Mabricius (odulosa. Blatchley,) 

Color black, without metallic lustre, more or less spotted with 

yellow; thorax and elytra with obtuse tubercles ........... 6 

6. Prothorax medianly bicarinate, with two rows of punctures 
[SUN EOI Gbe baler aoe Ge cigidtcs Sue Se SGM Cat ae CT A Ia te f 

Prothorax medianly bicarinate, with the carinae not subparal- 
lel, and with more than two rows of punctures, at least in 

Lon; Lace of male-completely yellow 2 ..3-.2:...sc+.0c.. 9 
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Anterior margin of elytra with parallel strigose lines ascend- 

ing the tubercles in scutellar angles, and at middle of 
base: yellow spots confined to face and frontal elevation 
Of PHOT AR ee ie eae a oes oa ou chee ete eed ene ee 8 

a1 

Anterior margin of elytra without strigose lines on tubercles; 
punctuation of face irregular; thorax and elytra with 

many yellow spots; eyes slightly raised above surround- 

ing, areas. Californias (pis: EM fies 5) = ees 6. jenksi n. Sp. 

8. Punctuation of face irregular, with smooth spots; ocular emar- 
gination depressed below level of eyes. Pennsylvania 
BIO eR aes GAG PER OS CB Eten eee ase 7. pennsylvanica n. sp. 

Punctuation of face more regular, without smooth spots. Eyes 
convex, forming with vertex a marginal depression, emar- 

gination depressed. California ........... 8. imyoensis Ni. Sp. 

9. Male with thorax and elytra predominantly spotted with yellow. .10 

Male with posterior portion of prothorax and elytra black ..... alll 

10. Male pygidium with yellow spot on each side. California.... 

BEAL peas tone ere DIETS EOE EST eno oe Ineo Bn oro’ c 9. deserti n. sp. 

Male pygidium predominantly yellow. Arizona (pl. II, fig. 1) 
ERS Eee Diet PAI Oe TIA oR ee ta GAEID ereota aa ae 10. globensis n. sp. 

11. Male suprascrobal area dark; prothorax with two median rows 
of punctures from base to beginning of carinae; antecostal 

suture distinctly marked by deep round punctures; eyes 

slightly depressed below surrounding areas. Arizona (pl. 

Ne Seih 03) erento neh renee coun ciuate toc iayines Seas 11. chiricahuana n. sv. 

Male suprascrobal area yellow; prothorax with indiscriminate 

punctuation from base to beginning of carinae; antecostal 
suture more impressed and with transverse punctures; 

eyes markedly depressed. California ..... 12. parvisari n. sp. 

SPECIDS- NOt DERINEEE EY © Craie» 

EXEMA CONSPERSA (MMANNERHEIM), 1843 

Chlamys conspersa Mannerheim, 1843. Bull. Mosc. 16 (1) :311. 

The original description follows: 

“294. CHLAMYS CONSPERSA: Nigro-fusca, foveolatopunctata, 
thoracis medio pulvinato, elytris tuberculis elevatis scabris, sutura, 

crenata, fronte, thoracisque apice maculis majoribus notatis, tho- 
racis disco, elytris et pedibus guttis minutis luteis conspersis. 
Longit. 1 lin. Latit. 2/3 lin. Habitat in California. D. Tscher- 
nikh.” 

This description is too brief to assign it definitely to one of 
the California species, for it could be applied to E. jenksi, and 
E. deserti of California, and E. globensis of Arizona. 

I consider it absolutely erroneous to try to fit it to any 
eastern species as has been done, 
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EXEMA RUGULOSA (MotTscHULSky), 1845 

Chlamys rugulosa Motschulsky, 1845, Bull. Mem, Act. St. Pet., 
18(1) :109. 

The original description follows: 

“320. Chlamys rugulosa m. Elle est de la taille du Pachy- 
brachis histrio, mais plus convexe et fortement raboteuse sur 
les élytres. Elle est noire avec quelques petites taches jaunes sur 
la téte et les pattes. De Californie.” 

With such a brief description it is impossible to assign this 
name to one of the California species, although, as far as color 
goes, it can apply to E. inyoensis, or E. parvisaxi, both of Cali- 
fornia, or to FE. chiricahuana of Arizona, 

I see no reason why we should assume that it is a synonym 
of conspersa, and as I have found no eastern species agreeing 
with any western species, I think we should try only to place 
this species as Californian, leaving it until its type can be exam- 
ined, as a species inquirendum, 

DESCRIPTIONS, OF SPECIES ‘CONSIDERED 

1. ExEMA NEGLECTA BLaTCHLEy, 1920 

Exema neglecta Blatchley, 1920, Can. Ent. 52(3) :69. 

It is unnecessary to repeat this description. It may be a 
form of EF. dispar. 

The species is recorded from Florida on huckleberry and 
other low shrubs. 

2. ExEMA pDISPAR (DEJEAN Ms.) LAcorparrE, 1848 

Chlamys dispar Dejean, 1836, Cat. ed. 3:440. Manuscript name. 

Chlamys parvula Dejean, 1836. Cat. ed. 3:440. Manuscript name. 

Exema dispar Lacordaire, 1848. Monographie des Coléopteres 
.. Phytophages. Mem. Soc. Roy. des Sciences de Liege, 

5 :850-852. 

Inasmuch as our American literature has badly mixed up 
the eastern species, it is best not to try to assign the brief notes 
to specific species, 

This is the species with strigose or rugulose lines on thorax 
and elytra. 

Lacordaire’s original description follows: 

“6. E. dispar. Quadrato-oblonga, atra, labro, palpis, antennis, 
tarsisque fulvis; prothorace rugoso-punctulato, utrinque calloso, 
gibboso, gibbere obtuse conico, dorso obsolete canaliculato, gran- 
ulis lineolisque elevatis obsito; elytris sat dense punctatis, scab- 
riusculis, lineis elevatis obsoletis, singuloque, pup calls circiter 
novem, instructo.—Long. 3/4, 1 1/4. Lat. 2/5, 3/4 lin. 
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“Mas.: capite, prothoracis parte antica pedibusque fulvis, 
his nigrovaris, 

“Var. A. Capite, prothorace pedibusque fulvo - nigroque 
variegatis., 

“Var. B. Tota cinnamomeo-nigroque varia, 

“Chlamys parvula, Dej. Cat. ed. 3, p. 440. 

“Foem.: Pedibus fulvis nigro-maculatis, capite nigro inter- 
dum fulvovario; abdomine apice vage foveolato.” 

This description is followed by a fuller French description 
and statement that a type has been selected. The origin of the 
material is the United States, with distribution extended to 
Yucatan, 

Inasmuch as Lacordaire included under the species a num- 
ber of variants, the writer has decided to describe one lot of 
material at hand from Montreal as a subspecies, in order to 
clearly define this material, until a comparison can be made with 
Lacordaire’s types. 

2a. EXEMA DISPAR CANADENSIS new subspecies, 

Described from 4 ¢, 39 from Montreal, in the collection of 

the Southern California Academy of Sciences, in the Los An- 

geles County Museum. 

Mate: Length 2.1-2.3 mm.; breadth 1.6 mm., or 31 to 43% 

longer than broad. 

Black, with exception of yellow markings on face and legs; 
face with two longitudinal yellow bars next to eyes, sometimes 
transversely connected with a central yellow spot, which more 
or less merges with a triangular frontal spot; labrum light 
brown with yellow margin, of different texture from the rest of 

the face; antennal scape yellow; funicle and club brown; all 
tibiae with subapical and subbasal yellow rings. 

Face minutely granulate, irregularly punctate, much more 
sparsely so on yellow than on black areas. Black portion of ver- 
tex between eyes depressed, and with punctures in depressed 
striae; yellow bars on vertex very sparsely punctate. These bars 
are terminated at a line connecting the posterior margins of the 
ocular emarginations, and immediately in front of them are the 
shightly tumid, finely rugulose, impunctate suprascrobal areas 
over the antennal condyles. The yellow bars and these antennal 
attachments completely close the ocular emarginations from the 
balance of the face; this emargination is about as broad as deep, 
visibly depressed below margin of eyes, and deeply, closely punc- 
tate. The central spot marks the usual location of a coronal 
fossa, and contains one puncture. The frons is triangular with 
a few irregularly disposed punctures, and is sharply marked off 
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by a row of deep parietal punctures, which correspond to the 
frontal sutures (which are clearly defined in the larva of E. 
jenksi). The clypeus is a closely punctate black band separating 
frons from labrum. Genae black, coarsely punctate. Labrum 
free, shiny, smooth, apically setose, quadrate, 2/3 as long as 
broad. Eyes granulate. Antennae with scape stout, yellow, with 
fine setigerous punctures; first funicular segment moniliform, not 
half as broad as scape; second to fourth funicular slender, longer 
than broad; the following joints, being laterally produced, form 
the club. 

This differentiation of the antenna into three parts, scape, 
funicle and club, is almost as distinct as in the Rhynchophora. 

The thorax has a deep, clear-cut antecostal suture, separat- 
ing a narrow collar-like acrotergite, with a single row of punc- 
tures, from a bluntly elevated posttergite, with the whole sur- 
face coarsely rugulosely punctate, the striations arranged in 
longitudinal lines medianly, diagonal or curved lines laterally, and 
transverse lines basally. ‘The two middle costae on the frontal 
elevation form a diamond which narrows to parallel costae sepa- 
rated by several rows of punctate striae. From the crest there 
also arises two irregular ridges with three tumidities, directed 
toward the anterior angles. Scutellum transversely impressed 
at base. 

The elytra are very tumid, with about fifteen elevations all 
coarsely rugulosely punctate; these and interspace punctures mi- 
nutely setigerous and more or less broadly separated; the sutural 
margins are closely saw-edge dove-tailed. 

The plate of the prosternal basisternite (plate II, fig. 2) is 
shield-shaped, with long posterior stem, with slightly concave 
basal margin, all edges raised, so that the entire surface is con- 

cave, deeply and coarsely sculptured with setigerous punctures. 
The entire sternum of thorax is deeply and coarsely, transversely 
rugulose punctate, punctures minutely setigerous. The abdom- 
inal punctures are also transverse, minutely setigerous. The last 
segment is medianly apically transversely impressed in the form 
of a crescent lunule. 

Pygidium basally rugulosely punctate with elongate setigerous 
punctures, apically with separate round setigerous punctures; sur- 
face minutely granulate; median carina faint, lateral margins 
raised; also two arcuate low ridges which approach the median 
carina at their basal third and then diverge from it, terminating 

beyond middle of disc, thus forming an irregular depressed area, 
which is deepest laterally near base. 

FEMALE: Length 2.6-2.8 mm.; breadth 1.8 mm., or 44 to 55% 
longer than broad. Agrees ila male, except in following details: 

Facial spots with interocular bars reduced to two faint 
spots; median spot also reduced; some specimens with two small 
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spots at anterior angles of frons; otherwise face black; antennal 
scape reddish brown. Punctures of vertex sparse, but rather 

evenly dispersed; but in ocular emargination, frons, clypeus and 
genae coarse, and transversely rugulose; all minutely setigerous. 

Last abdominal segment with large round shallow depres- 
sion, with punctures transverse in this area, and round beyond it. 

Pygidium with carinae more distinct, but punctures more 
shallow and sparser. 

3. EXEMA PUNCTATIPES LACORDAIRE, 1848 

Exema punctatipes Lacordaire, 1848. Mon. des Coleopteres. Mem. 
Soc. Roy. des Sciences de Liege, 5 :853-854. 

This species is recorded by Jacoby in Biol. Centr. Amer. 
Coleoptera 6(1) :88 from Mexico, Colombia, and Brazil. 

4. ExXEMA COMPLICATA JAcoBy, 1881 

6(1) :89-90. 
Exema complicata Jacoby, 1881. Biol. Centr. Amer. Coleoptera, 

This species is recorded by Jacoby from British Honduras 
and Guatemala. 

5. EXEMA GIBBER (Fasricius, 1798) 

Clythra gibber Fabricius, 1798. Ent. Syst. Suppl., p. 112. 

Chlamys gibbera Olivier, 1808. Entomologie. Coléopteres, 6 :876, 
pl. 1, fig. 4. 

Exema nodulosa Blatchley, 1913. Can, Ent., 45:22. 

A full description is given by Blatchley, who in 1920 sunk 
his species under gibber. He records it from Florida on scrub 
oak. Linell (1898, Proc. U. S. N. M., 20:480) also recorded it 

from Louisiana. It will be seen from the original description 
that the type locality is in one of the Carolinas. Although the 
Leng (1920) Catalogue attributes this species to Olivier, 1791, 
Encyc. Meth., 6:876, it is in error, and the correct Olivier cita- 
tion is as above, where Olivier gives the Fabricius citation. 

The original Fabrician description is as follows: 

“C. gibber. C. nigra thorace gibbo, elytris tuberculatis. Habi- 
tat in Carolina. Dom. Bosc. 

“Minuta. Antennae testaceae. Thorax elevatus, gibbosus, 
immaculatus. Elytra nigra tuberculis plurimis parvis elevatis. 
Pedes nigri.” 

No specimens in this species are at hand for the present study. 
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6. ExEMA JENKSI new species (plates I; II, fig. 5) 

Described from holotype ¢ (No. 1), allotype 9 (No. 3),42, 
and 9 9 paratypes, bred January 9 and February 12, 1940 in Los 
Angeles, California, on Artemisia californica, by George Elwood 
Jenks; of which 1 g and 4 9s were dissected and slides made, 
with chitinous parts mounted separately to show the peculiar 
sclerite structures. All in Los Angeles Museum. Also one pair 
taken February 15, 1939, on Encelia califormca, one 2 January 
26, 1939, on Gnaphalium decurrens, one 9 August 17, 1938, on 
Franseria bipinnatifida, all on the El Segundo “sand dunes, col- 
lected by W. D. Pierce (paratypes 16-19). In addition the fol- 
lowing paratypes: 1 9 labelled “Cal. Jan. —’ (No. 21); 1 9 
Hynes, Los Angeles County, California, April 29, 1921, L. L. 
Muchmore 5759 (No. 22); 1 @ Cold Creek Ranch, San Bernar- 

dino Mountains, California, July 2, 1922, beating live oak, L. L. 
Mirchmore 2365 (No, 23); 1 9 same loe., July 29, 1922; L. L. 
Muchmore 2500 (No. 24), all in collection Los Angeles Museum; 
1 2, Los Olivos, Santa Barbara County, California, August 18, 
1939, George P. Mackenzie (No. 20) in his collection. 

In Mr. Jenks’ article in Nature Magazine, to appear in June 
the name will unfortunately appear as Evema dispar jenksi Pierce, 
but I had not seen the original description of dispar, when the 
name was released to Mr. Jenks. 

Mate: Length 2.32 mm.; breadth 1.46 mm., or 59% longer 
than broad. Black with considerable yellow spotting. 

Face with yellow on vertex (except punctures and median 
basal zone), in median stripe between antennal bases, broaden- 
ing over frontal area; with genal and clypeal zone black. Labrum 
clear, shining reddish brown. Punctures of face sparse, especially 
en yellow areas, and absent on suprascrobal above antennal con- 
dyles, which area is outlined by a semicircle of dots. 

Prothorax with antecostal suture of separate punctures; 
frontal slope speckled with yellow. Median carinae irregularly 
parallel, and separated by several irregular rows of shallow seti- 
gerous punctures, the tiny setae appearing like shining gold. 
From the crests of these carinae branch a pair of diagonal carinae, 
and between these median and lateral carinae is a pair of short 
carinae. 

The elytra are much speckled with yellow; tubercles round 
and sparsely punctured, not strigose, even at anterior margin, The 
intermediate punctures are shallow, setigerous (gold), without 
sharp margins, interspaces irregular and rounded. 

Punctuation of undersides shallow, irregular and not as con- 
spicuous as in FE. pennsylvanica. Basisternite (plate II, fig. 5) 
transversely impressed, coarsely punctate. Last sternal segment 
coarsely punctate, medianly flattened, faintly depressed. Preced- 
ing segments medianly depressed. 
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Pygidium deeply, sparsely punctate with a faint median ridge ; 
the surface minutely granulate. Paratype No. 13 has yellow spots 
on each side of pygidium. 

FemMace: Length 2.29 mm.; breadth 1.5 mm., or 52% longer 
than broad, 

Face with yellow more restricted, consisting of two stripes 
on vertex against eyes, separated by black, a small median spot 
connecting their lower angles, a spot in each eye emargination ; 
the scape of the antennae, and the labrum, 

Last sternal sclerite with round smooth median depression. 

Pygidium more sparsely punctate, with median carina and 
two indistinctly raised discal carinae, apically diverging. Para- 
types 4, 17, 18, 19 with yellow spots on each side. 

INTERNAL ANATOMY: For the first time in this genus it is 
possible to describe the following characters, as a result of 
dissections. 

ANTENNAE: The antennal scape is yellowish, much thicker 

than the funicular joints following, and as long as the four fol- 
lowing joints, which may be considered as composing the funicle ; 
these are reddish in color, and of these the first is about one-half 
as thick as the scape, but much thicker than the three following 
moniliform joints; the following six joints are laterally enlarged 
the first triangular in outline, 2-5 transverse, subquadrate in out- 
line, 6th ogival pyramidal, and twice as long as 5th. These joints 
correspond to a club, and all but the first are black or very dark 
brown in color. 

Moutuparts: The mandibles are small, black, concave 
within, with an outer and inner tooth, and two rounded condyles; 

with a slender dorsal abductor muscle, and a large flat, fan- 

shaped dorsal adductor muscle. 

The maxillae are attached to the subgenal margin of the 
head at each side of the mentum and consist of a transverse 
cardo, subquadrate stipes, lanceolate fringed lacinia, 2-jointed 
galea with last joint pubescent, and 4-jointed black palpus, mod- 
erately pubescent. 

The labium consists of a mentum, prementum, with ligula, 
and 3 jointed palpus. The mentum is a free, black, quadrate plate, 
very deeply rounded emarginate to beyond its middle, thus ap- 
pearing two-pronged; it has 3 punctures on each side in a longi- 
tudinal arrangement. The prementum is attached in the emar- 
gination of mentum, and is free; it is elongate, with the palpi 
attached at each side of the apex; palpi with the basal joint 
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small, but indicated by its dark marking, the second joint longer, 
with the third attached diagonally on the anterior margin, giv- 
ing the palpus an elbowed form; last joint cylindrical, slightly 
tapering, truncate at tip. The ligula is pubescent, slightly separ- 
ating the bases of the palpi. 

A tongue-like hypopharyngial plate (plate I, fig. 7) with 
two long posterior apodemes from the posterior corners, lies 
below the pharynx with a slight concavity on its inner surface. 
The apex is emarginate, heart- shaped, the base truncate, shape 
in general quadrate; with a few discal and marginal setigerous 
pores. 

Wines: The wing (plate I, fig. 8) consists, in the language 
of Snodgrass, of an axillary region, a remigium, vannus and 
jugum. The axillary region, consisting of three axillary sclerites ; 
with costa, subcosta, radius and medius arising from the first 
two, cubitus and the anal veins from the third. The remigium 
contains all of the major veins, including cubitus. The indenta- 
tion at which M4+ Cu reaches the margin is the boundary of 
vannus, which contains 3 anal veins. The second indentation 
bounds the jugum, which contains a rudimentary vein, The costal 
vein extends about one-third the length of the wing, terminat- 

ing opposite the base of the darkened stigmal area. In its basal 
half, before and reaching a point opposite the arculus is a dark 
patch of extremely fine hairs. Subcosta is close to radius at base, 
but later joins costa, surpassing it and becoming the marginal 
vein to the end of the stigmal area. Radius is a strong vein 
thickened into a stigma, beyond which R, follows subcosta to the 
apex of the stigmal area; Radial sector bends downward toward 
Medius sending a cross vein to join Medius, and R»-; is broken 
almost at its beginning, but is represented in the folded area by 
fragmentary darkenings. Medius arises at the side of Radius 
but crosses to Cubitus by the Arculus, and then faintly diagonally 
moves over and lies beside Radius in its dark stigmal area, very 
faintly crooks within the crook of radial sector and cross vein 
to join the cross vein which extends from radial sector to Cubitus; 
faint branches are visible in the folded area, indistinctly outlin- 

ing a cell. Cubitus is a strong vein from base to the junction of 
Medius, at which point the united veins turn and go to the mar- 

ginal notch marking the bounds of vannus. The first anal or 

vannal vein is but a rudiment, the second and third are complete. 

MALE GENITALIA: The 9th segment under which the anus 
issues is a very fragile ring segment with only its outer margin 

chitinized, and is medianly dorsally shallowly emarginate, sepa- 
rating the chitinous margin. The 10th or ring segment is a very 
slender rod-like ring. The 11th or oedeagus is elongate oblong, 
apically squarely truncate with only soft anterior extensions, The 
flagellum of the ductus ejaculatorius is a very long chitinous 
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tube, appearing flexible, arising from a single tubular seminal 
vesicle, and passing through the chitinous endophallus into the 
oedeagus. 

FEMALE GENITALIA: The 8th segment is dorsally two very 
narrowly chitinized plates (plate I, fig. 11). The 9th segment 
consists of 2 dorsal, 2 pleural and 2 ventral plates as illustrated. 
The 10th segment has a narrow chitinous band of 2 narrow dorsal 
plates. There is beyond this a faintly chitinized, lightly pubes- 
cent, tri-emarginate terminal or 11th segment. Internally were 
found two types of unpaired chitinous spermathecae attached to 
the ovipositor, one stout and bent, the other slender and coiled 
or serpentine. They differed as illustrated in two specimens 
(plate I, figs. 9-10). 

Tue Lire History or EXEMA JENKSI 

The following notes on the life history were prepared from 
data furnished by Mr. George Elwood Jenks, who has prepared 
a beautiful series of photographs of the life history for Nature 
Magazine. 

The adult beetles are active almost all year round in Los 
Angeles County, on Artemisia californica. Some specimens taken 
in April or May, 1939, were still alive January 9, 1940. 

The egg is deposited, then fastened to a slender stem of 
frass. She covers the egg completely with abdominal excreta 
until it forms a stemmed cup flaring wider at mouth, and then 
covers this with a cap. The act of oviposition and covering is 
completed in 15 to 20 minutes. The egg stage lasts about 12 
days at approximately 65° F. mean temperature. 

The larva upon hatching cuts open the cap, and after some 
effort succeeds in catching hold of the branch. It pulls its case 
loose from the stem and immediately turns it upside down to 
cover itself (plate I, fig. 1). Under this case it feeds, walking 
about with its six legs all brought forward, as we shall see, by 
the freeing of the coxae. As it grows, it adds to the case from 
its excreta, forming a nippled cap-like case (plate I, fig. 2), the 
nipple being the original case. Within the case, the larva’s posi- 
tion is unusual, as the abdomen is thrust up into the case, but 
bent downward at the middle, so that the anus is close to the 

legs (plate I, fig. 3). This enables it to manipulate the excreta 
in making its case. 

The larval feeding period, in Mr. Jenks’ experiments, took 
about seven weeks. When mature the larva seals the stem end of 
its case, and pupates. The prepupal, pupal and teneral adult 
periods occupy 28 to 30 days. 
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When mature, the adult cuts off a cap from the outer end 
of the case and emerges, looking almost exactly like the case 
from which it emerges. The adult resembles a dropping of a 
Lepidopterous larva, and is so constructed that it can fold all 
legs, and head appendages into grooves, and drop to the ground 
in a sull. On the ground it would be impossible to find it. 

DESCRIPTIONS OF IMMATURE STAGES OF EXEMA JENKSI 

Ecc: Pure white, oval, in the proportion of 13 to 20, Length 
about 1.2 mm, 

Larva: The larva, even in the youngest stage, carries its 
body above it in a bent position; probably so that it can use its 
excreta in adding to the tube. The abdomen is bent forward 
beneath the body at the fifth segment, the anus reaching the base 
of the legs. 

The first larva has the appearance of a little hermit crab, 
with its legs all extending beyond the head, and the head almost 
as long as the balance of the folded body. The head capsule 
measures 0.25 mm. from base to tip of mandibles, or 0.20 to genal 
margin; and 0.25 mm. in breadth. The two lobes of the occiput 
are clearly separated by the coronal suture, and separately 
rounded to this suture at base. The frontal sutures are distinct, 
clearly defining the front. (This corroborates the assumption 
that the yellow triangle on the face of the adult is the front.) 
The antennae are short, two-jointed, and separate two patches 
of ocelli, four in the upper patch and two in the lower. (In the 
adult these patches are united to form the compound eyes, with 
an emargination, in front of which are set the antennae). Each 
occipital has a semicircle of six punctures beginning with the 
oceli, and curving inward, outlining very much the area occu- 
pied by the eyes in the adult. On the front there are four pairs 
of punctures making a sort of semicircle on each half. The 
labrum is broad and subquadrate. The labrum, mandibles, max- 
illae and labium viewed centrally appear as a rosette of petals. 
the legs are very interesting, being clustered closely to the head 
and all reaching forward, for the insect literally walks with its 
bodyaerect inthe air, Kach leg (plate 1, fig: 5) has a strong 
trochantin at the sides, to which is attached a long, movable coxa, 

which is longer than the femur, and has at its free end an elbow 

joint or first trochanter, to which is attached the second troch- 

anter, a segment of triangular side view; the second trochanter 
and femur together almost equal the coxa; the tibia is a little 

shorter; the tarsus is reduced to a pretarsus in the form of a 
sickle shaped, or appendiculate single claw. The spiracles are 

very minute. 
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The head capsule of an intermediate stage measures from 
base to tip 0.29 mm., from base to margin of gena 0.25 mm., and 
in breadth 0.25 mm. 

The head capsule of a fully matured larva (plate I, fig. 4) 
measures from base to tip 0.64 mm., from base to margin of 
gena 0.58 mm., and in breadth 0.54 mm. 

Pura (plate I,-fig. 6): Length 2.29 mm.; breadth 1.37 mm. 
White, normal in form and not forecasting the peculiarities of 
the adult except that the head is ventral to the prothorax. The 
elytra are latero-ventral, leaving the entire dorsum exposed. The 
spiracles are dorsal. Prothorax dorsally is biemarginate. The 
seventh dorsal segment has a pair of lateral apical tubercles, 

7. EXEMA PENNSYLVANICA, new species. 

Described from 2 g, 6 @ labelled Allegheny County, Penn- 
sylvania, two bearing the collector’s label, Klages. This species 
has probably gone under the name EF. conspersa in collections, 
but, as we have seen, the latter 1s a California species. 

Mate: Length 2.4-2.5 mm.; breadth 1.5 mm., or 60-66% 

longer than broad, Black, except for orange to reddish markings 
as follows: The markings of the face are squared and resemble 
a formalized capital Greek psi; the yellow areas are more or 
less free of punctures, but outlined by them; on each side of 
vertex next to eyes is an oblong spot separated from a median 
zone by a row of punctures; the median zone at back is black, 
and coarsely punctate; then there is a short punctate yellow 
area, and in front of this an oblong spot which merges into two 
branches outlining the frontal sutures; a tiny yellow spot within 
a rim of black punctures in the ocular emarginations; and the 
scape of the antennae. The suprascrobal area, front of frons 

and clypeus, genae, and a corner of occiput behind eyes are 
black. The labrum is shining brown. The thorax is marked with 
red to orange color on the front margin of the posttergite, and 
in a narrow vertical column, as wide as between the eyes, and 
sometimes in a spot on the lower anterior angles; the palpi, spots 
on the femora, subbasal and subapical rings on the tibia and the 
tarsi are also of the same color. 

The vertex is irregularly punctate, with a cluster of punc- 
tures in the median zone, few at sides. Ocular emargination 
acute angulate with a triangle of marginal punctures. The 
central spot connecting vertex with front is smooth; front is 
evenly, sparsely punctate. The black suprascrobal area is smooth, 
not elevated as in FE. dispar canadensis, The labrum is trans- 
verse, shining, apically setose, and of entirely different texture 
from the face. 
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Prothorax with collar-like acrotergite separated from post- 
tergite by the antecostal suture which is represented by a line of 
deep punctures. Posttergite greatly bluntly elevated, with two 
median subparallel carinae separated by two rows of coarse punc- 
tures. From the crest of these carinae diverge anteriorly a pair 
of diagonal twice-broken carinae. Surface densely, and coarsely 
punctate. Scutellum with longitudinal median carina to middle, 
posterior portion sloping, surface minutely granulate. 

Elytra with anterior tubercles ascended by strigose lines. 
Tubercles acute; interspaces consist of coarse, deep, crater-like, 
setigerous punctures, separated only by their edges. Entire sur- 
face also minutely granulate. 

Prosternal basisternite (plate II, fig. 4) squarely truncate, 
with sides almost parallel, posteriorly narrowed to a slender stem, 
margins raised, disc deeply pitted with large contiguous punctures, 

Sternum of thorax and abdomen, and exposed portions of 
legs deeply pitted with almost contiguous setigerous punctures, 
the whole surface minutely granulate. 

Pygidium very deeply and coarsely punctate, and tricarinate ; 
the median carina separated from the shorter outward curving 
discal carinae by a row of deep punctures with a slightly raised 
cross bar in the middle. 

FEMALE: Length 2.3 mm., breadth 1.6 mm., or 43% longer 

than broad. Differs from male in the following particulars: The 
orange of the thorax is reduced and sometimes does not extend 
laterally on the margins of the antecostal suture; the median 
area of vertex, emargination of eyes, and clypeus is black; punc- 
tuation of face is much more regular. Pygidium with punctures 
smaller, sparser, and carinae less acute. “Last ventral segment 
with a round depression containing smaller punctures than sur- 
rounding surface, 

One paratype has scattered orange dots on elytra. 

8. EXxEMA INYOENSIS, new species. 

Described from one g¢ from Pine Creek, Round Valley, 
Inyo County, California, July 26, 1921, L. L. Muchmore 2197, on 
“sage,” probably Artemisia tridentata. 

This species is related to pennsylvanica and jenksi in face 
markings and prothoracic sculpture. 

Mare: Length 2.70 mm., breadth 1.66 mm., or 62% longer 
than broad. Shining black, with orange brown spots on frontal 
slope of prothorax and head; antennae, funicle and club, and 

tarsi reddish brown. 

Face minutely granulate; densely, coarsely punctate with 
setigerous punctures. The color marks are very irregular due to 
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black punctures; irregular bars next to eyes, narrowly connected 
to bands entering ocular emarginations, and centrally to an im- 
punctate spot, which is continued on a narrow punctate frontal 
triangle; scape of same color as spots. The black suprascrobal 
area is coarsely punctate. Labrum transverse, shining yellow 
brown, setigerous, 

Prothorax with antecostal suture depressed, containing 
transverse punctures; acrotergite narrow, minutely granulate; 
with a row of coarse, shallow punctures. The entire surface 
of the posttergite is densely, coarsely and deeply punctate with 
setigerous punctures, and with the surface of pits, walls, and 
tubercles minutely rugose at right angles to directions of walls. 
There are four orange spots on the anterior margin and two 
at the beginnings of the median carinae. Between these carinae 
are two rows of deep punctures. From the crests of these carinae 
branch a pair of diagonal carinae, and there are minor rugo- 
sities and carinations. 

The scutellum is bluntly carinate to middle, thence to each 
apical angle, with its surface minutely transversely rugose. 

The elytra are exceedingly roughly sculptured with deep 
basal striations, and the wa ls of the punctures very irregular 
and jagged, but all punctures are setigerous. 

Prothoracic basisternite broadest at base, which is almost 
straight, very slightly narrowed and sides parallel a short distance 
thence narrowing to the stem, transversely impressed behind 
apex, lateral edges not elevated, surface closely covered with 
coarse, shallow punctures, whose walls are minutely transversely 
rugulose. 

Entire under surface closely, deeply punctate with setigerous 
punctures, with the surface of pits and walls finely rugulose. 
Legs punctate and minutely granulate; femora and tibiae en- 
tirely black. Last abdominal segment medianly broadly depressed, 
faintly punctate. Pygidium with median carina and two irreg- 
ular discal carinae; punctures setigerous, broad and_ shallow, 
with surface minutely rugulose. 

9. EXxEMA DESERTI, new species. 

Described from a single male specimen from Victorville, 
San See County, California, on the Mojave Desert, col- 
lected by George Pierce Mackenzie, May 20, 1939. 

Mare: Length 2.66 mm.; breadth 1.62 mm., or 64% longer 
than broad. Yellow and black, with the yellow predominating 
dorsally, and the black ventrally. Face yellow, except eyes, 
condyle of scape, a very narrow clypeal band, and a few black 
punctures on vertex. Prothorax yellow, with a few black spots, 
and black punctures. Elytra mainly yellow, especially on the 
tubercles, with suture, and most punctures, and scattered black 
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spots. Front femora yellow; middle and posterior femore with 
yellow apex; tibiae yellow with black median band. Ventral 
surfaces black, except a long spot on metepimeron, and spots 
on the first and fifth visible ventral segments. Pygidium with 
yellow spot opposite the one on fifth ventral on each side. 

Entire surface minutely granulose. 

Face sparsely punctate, each puncture minutely setigerous. 
The frontal elevation of prothorax is shining yellow, sparsely 
punctate. The thorax is much smoother than in most of the 
forms studied, with the median carinae indistinct, and extend- 
ing only a short distance, with a confused double series of punc- 
tures between. Elytral tubercles low, smooth, more finely punc- 
tate than the intervals between. Pygidium with median carina 
complete, secondary carinae barely manifest, except that the 
outer side is emphasized by the deep lateral depressions ; punc- 
tures deep, moderately close; with surface very minutely granu- 
lose striate. 

9b. EXEMA DESERTI BOREGENSIS, new subspecies. 

Described from one female, collected at Borrego, Imperial 
County, California, December 1, 1939, by George Pierce Mac- 
kenzie, 

FEMALE: Length 2.45 mm.; breadth 1.58 mm., or 55% longer 
than broad. This specimen differs but little from the Victor- 
ville specimen, other than this difference in body proportions, 
which seems to be the normal sexual difference, but I would 
prefer that the allotype of deserti when described should be 
from the type locality. 

The pygidium has the three carinae well defined, and the 
anterior margin wavy carinate, punctures very deep at base, mod- 
erately close and deep throughout; orange spot on each side, 

10. ExEMA GLOBENSIS, new species. 

Described from 1 ¢,1 @ specimens from wheatfields near 
Globe, Arizona, collected August 2, 1925, by D. K. Duncan. 

Face entirely orange yellow, including suprascrobal area, and 
clypeus, except on its front edge; punctures irregular. Thorax 
yellow in front half, posteriorly black, with scattered reddish 
spots. Elytra more or less evenly blotched black and reddish 
orange. Front femora orange yellow, other femora and tibiae 
with black junctions and central band. Basisternite (plate II, 
fig. 1) with central depressed area reddish. Ventral sclerites 
spotted with orange red on sides; pygidium predominantly black, 
with orange red spots on apical half, 

Thoracic median carina in front separated by several rows 
of black punctures, and behind by two parallel rows of punc- 
tures. All punctures minutely setigerous. Otherwise the thorax 
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is but moderately tuberculose, not evidently carinate. The elytra 
are but moderately roughened with rounded tubercles, the most 

prominent of which are anteriorly concave. The pygidium is 
medianly faintly carinate, and rather densely punctate. 

FemMaLte: Length 2:41 mm.; breadth 1.58 mm., or 52% 
longer than broad. 

Differs from male only in having more yellow on thorax; 
and the pygidium is tricarinate, quadrisulcate, and yellow ex- 
cept at base, and in apical median area. 

11. ExEMA CHIRICAHUANA, new species. 

Described from 5 ¢, 3 @ collected July 3-5-10, 1908, in 
the Chiricahua Mountains, Arizona, by V. Owen; all in the Los 

Angeles County Museum. 

Mate: Length 2.6 mm.; breadth 1.6 mm., or 62% longer 
than broad. Black, roughly tuberculate; with yellow to orange 
colored blotchings on head and prothorax, and a few spots on 
elytra; antennae and blotchings on legs, orange to reddish; a 
few blotches on abdomen. A lateral spot on each side of pygi- 
dium may be present or absent. 

All of head concealed in thorax, except face. Vertex, in- 
cluding the projections into emarginations of eyes, and frons, 
scape and labrum orange yellow, but punctures darker to black; 
eyes, a ring around antennal fossa, a narrow clypeal strip, and 
parietals black. Eyes finely granulate; deeply emarginate, with 
antennal fossa opposite lower lobe and slightly intruding into 
emargination; emargination about as wide as deep. When at 
rest the mandibles, maxillae and palpi fit into a socket in the 
raised prothoracic basisternite. The scape of antennae fits into 
a diagonal groove immediately in front of and truncating the 
eyes; the funicle and club lie in a groove between head and 
prothorax, which extends across prosternum between the basi- 

sternite and the pleura. This concealed portion of the antenna 
is darker, more reddish than the scape. 

Prothorax is widest at base, almost as wide as humeri, 

with sides strongly diagonal, apex rounded and not more than 
half the width of base; posterior margin bisinuate, medianly 
with posterior lobe. Surface deeply punctate, roughly gibbous, 
irregularly blotched with dark reddish or orange. 

The microstructure of the surface of the prothorax in front 
shows ultra-minute radiating striae in each puncture and over 
the intervening walls. In this character c/iricahwana is allied to 
deserti, boregensis, parvisaxi and globensis, all from desert reg- 
ions of California and Arizona. For this reason they might all 
be treated as races of a single species, but such a decision should 
await larger series and dissections. 
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The anterior margin or acrotergite is a collar limited by 
the antecostal suture, which is represented by a line of deep 
punctures. Anteriorly the thorax is almost perpendicular, then 
tumidly convex, and posteriorly sloping; the tumid disc is 
medianly channeled with two rows of punctures, between two 
carinae which extend to the middle. Behind this two diagonal 
ridges converge on the middle. The tumid disc is limited by a 
more or less circular depression. The scutellum is anvil-shaped, 
fitting the median lobe of prothorax, and with base and apex 
concave. 

The elytra interlock with the scutellum, and are _ basally 
sinuate ; medianly saw-edged, dovetailing ; apically squarely trun- 
cate, but emarginate at junction of elytra; laterally broadly S- 
sinuate. Humeri umbonate; each elytron with about 12 tubercles, 
including humeri arranged diagonally in four rows; one at base 
in middle of anterior curve; three near humeri; two in row with 
basal one; one at outer apical angle; one at middle of side; the 
other on the lateral slope. Elytral punctuation deep, irregular, 
with striae twisted; each puncture bearing a fine white scale-like 
seta; even the tubercles are punctate. 

The undersides are greatly modified for the concealment of 
legs and head appendages, due to the sulling habits of the beetle. 

The prothorax has a pleural ridge from humeral angle to 
the antennal fossa in front of the eyes. From this ridge, except 
near the antennae, where the coxae are attached, the surface is 

steeply declivous to form the fossa for the anterior legs. Between 
the coxa and the basisternite is a deep fossa for the antennal 
funicle and club (see plate II, fig. 3). The basisternite is raised, 
anteriorly broadest and cupped for the mouth parts, transversely 
impressed behind apex, coarsely punctate. 

The mesothorax is very short, with coxae in contact, and 

lateral part punctate depressed in the fossa occupied by the two 
front pairs of legs. This fossa also is composed of an anterior 
smooth portion of metathorax, the median portion of which is 
deeply punctate with broad episternum, and the posterior portion 
deeply fossate for posterior legs. All sternal punctures are mi- 
nutely setigerous. 

__ The legs are blotched black and brownish, and fit perfectly 
into the grooves. The tarsi with first three joints broadly bilobed, 
with long white fringe. Claws appendiculate. 

The abdomen is greatly distorted; the first segment anter- 
iorly forming part of coxal cavity, laterally broad, surrounding 
the following segments, and almost cutting them from elytral 
contact; second and fourth very narrow bands, fifth broader, 
encircling the vertical pygidium, which is coarsely punctate 
throughout, with four longitudinal impressions, a median ridge 
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the entire length, and two lateral ridges, reaching beyond the 
middle, and a bar ridge connecting the three near base, beyond 
which they are more widely separated. All abdominal punctures 
minutely setigerous. 

FEMALE: Length 2.8 mm.; breadth 1.8 mm., or 55% longer 

than broad. Very similar to male, but with the light colored area 
of face smaller, subtriangular, with a more or less disconnected 
branch into ocular emargination, which is triangular and about 
as deep as broad. Anterior portion of face, except labrum, black. 

Pygidium apically broader, with few punctures in apical half, 
the three carinae distinct. Fifth abdominal segment medianly 
with large circular depression, 

12. ExEMA PARVISAXI, new species. 

The name is the Latin designation for the type locality. 
Described from 4 ¢ collected at Little Rock, Los Angeles County, 
California, by George Pierce Mackenzie, September 10, 1939. 

FEMALE: Length 2.83-3.08 mm.; breadth 1.8-2.0 mm., or 51 
to 54% longer than broad. Black, with face all dull yellowish, 
except eyes, and narrow clypeal band; prothorax with anterior 
vertical slope vellow clear around, beginning opposite antennal 
scape, but with collar-like acrotergite dark leathery brown; and 
two spots of black punctures in middle of yellow band opposite 
eyes; anterior and median femora dorsally yellowish; anterior 
tibiae basally and apically externally and entirely internally yel- 
low; posterior legs black, or but slightly tinted externally. 

Paratype 4 has the stature and sculpture of the other three 
but has the markings of typical deserti, indicating that this may 
only be a race. 

Facial punctuation sparse, with a round bare spot on vertex. 
The punctures in the yellow anterior portion of prothorax are 
sparse and irregular, and appear to have a golden center; punc- 
tuation on the black areas is deep, and dense. The two median 
carinae are separated by about four rows of punctures, just above 
the smooth yellow area, and then narrow to two rows of punc- 
WUneSs: 
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ILLUSTRATIONS 

PLATE I— Hrema jenksi 

. 1—First stage larva in inverted egg case. 

. 2—Mature larva in case, showing egg case as nipple. 

. 3—Mature larva removed from its case. 

. 4—Face of mature larva. 

. 5—Ventral side of right posterior leg. Lettering of Fig. 5—T, 
trochantin. C, coxa. TrI, TrIl trochanter. F, femur. Ti, 
tibia. PT, pretarsus. 

. 6—Venter of pupa. 

. 7—Hypopharyngial plate of adult 2 (paratype 9). 

. §—Wing of ¢ (paratype 5). Lettering of Fig. 8—C, costa. SC, 
subcosta. R, radius. M,medius. Cu, cubitus. A, anal veins. 

ig. 9 —Spermathecae of ¢ (paratype 10). 

.10—Spermathecae of another 2 (paratype 11). 

g. 11—Tergites 8, 9, 10, 11, and pleurites and sternites 9 of ° (para- 
type 6). 

PLATE II—Basisternites of five Species. 

.1—Exema globensis. 

.2—Exema dispar canadensis. 

ig. 3—EHxzema chiricahuana. C, clypeus. F, frons. G, gena. L, labrum. 
Md, mandible. Mx, maxilla. AF, antennal fossa. PN, prono- 

tum. Cx, coxa. IBS, invaginated portion of basisternite. 

.4—Exvema pennsylvanica. 

g.5—Exema jenksi. 
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A GENERIC REVISION OF THE TRIBE METHIINI 
(COLEOPTERA, CERAMBYCIDAE) 

By E. Gorton LINSLEY 

University of California 

The longicorn tribe Methiini has long been in need of a 
thorough revisional study. A number of factors have combined 
to make this impractical. The most important of these has been 
the impossibility of obtaining an adequate amount of material 
for examination. Most of the species are rare and many are 
known only by the type specimens. Some of these it has not as 
yet been possible to examine. Those few species which are 
known in series exhibit a perplexing amount of individual varia- 
tion, and single specimens, particularly in Methia, are often dif- 
ficult to place. Biological facts are all but unknown for the 
majority of species since the representatives in most collections 
have been simply captured at light. However, although the time 
is still far from ripe for a comprehensive study of the group, it 
has seemed desirable to present a reclassification of the genera 
with the hope that it may lead to a more complete revision at 
some period in the not too distant future. 

The tribe Methiini has had a confused history. Thomson 
(1860), who first proposed a higher category for the group, 
placed it in the subfamily Lamiinae (Lamiitae). This arrange- 
ment was accepted by Lacordaire (1872), LeConte (1873), and 
LeConte and Horn (1883), although at the same time the latter 
authors pointed to affinities with Oeme in the Cerambycinae. 
Lameere (1901) removed the group from the Lamiunae but 
made no suggestion as to its true position. Gahan (1904) agreed 
that the tribe was not Lamiine and referred it to the Cemamby- 
cinae near the Oemini. A few years later (1908) he reiterated 
this opinion, stating that the “Methiini . . . agree completely 
with the Cerambycid group Oemini, and ought to be incorpo- 
rated in that group.” Craighead (1923), on the basis of larval 
characters, confirmed the close relationship of the Oeme and 
Methia groups but took no stand as to the distinctiveness of 
the tribes. Recent workers have maintained the two tribes largely 

because they exhibit dissimilar habits, a few structural differ- 
ences, and a different facies. Until the groups can be given a 
thorough comparative study, it would seem advisable to follow 
this current usage. 
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Tribe Mretruirnri Thomson 

Thomson, 1860, Class. Ceramb., pp. 128, 364, Methiutae. 

Thomson, 1864, Systema Ceramb., pp. 92, 341, Methitac. 

Lacordaire, 1872, Genera one 9: 465, Methudes. 

WeConte. 1873, Smithson. Misc. Coll., XI, 265: 347. 

LeConte and Horn, 1883, Smithson. Misc. Coll., XX VI, 507: 333. 

eng and Hamilton, 1896, Trans. Am. Ent. Soc., 23: 162. 

Lameere, 1901, Ann, Soc. Ent. Belg., 45: 315 

Gahan, 1904, in: Distant, Insecta Transvaalensis, part 5, p. 108. 

Gahan, 1908, Ann. Mag. Nat. ae CS)a l= 162. 

lemsleye 1932, Pan-Pac. Ent., 8: 120. 

Head short, front vertical; antennae slender, usually longer 
then the body in both sexes, scape more or less conical, second 
segment small, transverse, sometimes obsolete ; eves large, usually 
coarsely granulated, deeply emarginate or divided; “mandibles 
short, broad at base; ligula corneous; palpi short, unequal, maxil- 

lary palpi usually truncate at apex. Pronotum cylindrical, rounded, 
or slightly angulate at sides; scutellum concave; anterior coxae 
prominent, subconical, cavities very narrow, not attaining poster- 
ior margin of coxae; intermediate coxae contiguous, cavities con- 
fluent and open to epimera. Elytra usually abbreviated, not en- 
tirely covering abdomen, apices rounded, rarely dehiscent; wings 
scarcely folded at apex. Legs slender; femora sometimes clavate ; 
anterior tibiae arcuate w ith an obli ique groove along inner side; 
tarsi short. Abdomen usually elongate and cylindrical, rarely 
greatly abbreviated, usually with six visible sternites in the male, 
five in the female. 

The tribe Methiini is strict] 
genera may be separated as fol 

yan Dae group. The known 
loy 

TABLE OF GENERA OF METHIINI 

1. Eyes with dorsal and ventral lobes connected posteriorly by a 

line or by one or more rows of facets; second segment of 
antennae distinct but sometimes small; abdomen with 
sternites not imbricated at sides in female ................. 2 

Eyes with dorsal and ventral lobes completely separated, not 

connected by a line or row of facets: second segment of 

antennae obsolete; abdomen with sternites imbricated at 

SIGSSH MMe MN Aer Ata, es hiaiansuatiegs tsi aetned ota mcone ait. AA Tessaropa 

2. Eyltra gradually narrowing apically, suture entire: abdomen 

much longer than metathorax; posterior tarsi cylindrical, 
first segment at least twice as long as broad ............... 3 

Elytra dehiscing suddenly from base, suture deeply arcuate; ab- 

domen abbreviated, shorter than metathorax; posterior tarsi 

broad, flat, first segment barely longer than broad . Coleomethia 
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3. Antennae with basal segments not distinctly thickened, more 
slender than scape, third segment longer than scape; prono- 

tum cylindrical or rounded at sides; posterior tarsi less 

elena JONAE YS Tonover, BIS): WOW 6 dco cooobccbouduaccsuouobocoes 4 

Antennae with basal segments thickened, as wide as scape, third 
segment shorter than scape; pronotum armed with an obtuse 

lateral tubercle; posterior tarsi more than half as long 

GIS) MELD TAO SR sees Se Sa SRT SCC Se ae hee Pseudomethia 

4. Pronotum longer than broad, subcylindrical, sides parallel or 
very feebly convex; femore clavate ................ Stylozus 

Pronotum as wide as or wider than long, sides rounded; femora 

slender: not clavate vaceasis sls einen aicen ao eo OR eee Methia 

Genus TressAaropa Haldeman 

Tessaropa Haldeman, 1847, Proc. Am, Philos. Soc., 4: 375; Lins- 
leva 1932s ban Racy Ent SrnlZ0: 

Dysphaga LeConte, 1852, Jour. Acad. Nat. Sci. Phila., (2) 2: 143; 
Thomson, 1860, Class, Ceramb., p. 128; Thomson, 1864, 
Syst. Ceramb., p. 387; Lacordaire, 1872, Genera Coleopt. 

9: 467; LeConte, 1873, Smithson. Misc. Coll., XI, 265: 
348; LeConte and Horn, 1883, Smithson. Misc. XX VI, 

507: 334; Leng and Hamilton, 1896, Trans. Am, Ent. 
Soe. 23) 162: 

Tessaroptes Gemminger and Harold, 1873, Catal. Coleopt., 10: 
3063. 

Form slender, somewhat flattened. Head with vertex mod- 
erately impressed between antennal bases; antennae slender 
throughout; antennae longer than the body in both sexes, about 
twice as long as body in male, segments densely pilose, scape 
only moderately robust, subconical, second segment obsolete, 
third segment much longer than scape, subequal in length to 
fourth segment; eyes moderately finely granulated, widely sep- 
arated above and below, completely divided, dorsal and ventral 

lobes not connected by a line or by a row of facets; palpi atro- 
phied. Pronotum nearly as long as broad, sides rounded; scu- 
tellum longer than wide, norrowly rounded, posteriorly. Elytra 
distinctly longer than basal width, gradually narrowing apically, 
suture entire, apices separately rounded. Legs moderately short; 
femora very feebly clavate; anterior tibiae strongly bent, oblique 
sinus distinct, posterior tibiae sinuate, longer than femora; tarsi 

slender, subcylindrical, posterior pair short, distinctly less than 
half as long as tibiae, moderately broad, first segment short, not 
as long as following two segments together. Abdomen flattened, 
sternites imbricated at sides; fifth sternite hairy, deeply, angularly 
notched in female, broadly emarginate in male. 

Genotype: Tessaropa tenuipes Haldeman (Thomson desig- 
nation, 1864). 
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Tessaropa may be separated from all other genera in the 
tribe by the completely divided eyes, obsolete second antennal 
segment, and imbricated abdomen. The posterior tarsi are quite 
short with the first segment not as long as the following two 
united. Five species have been referred to the genus by recent 
writers. One of these, debilis Horn, should be transferred to 
Methia. The same is probably true of bicolor Horn, although 
the latter species is known to the writer only by description, 

TESSAROPA TENUIPES Haldeman 

Tessaropa tenuipes Haldeman, 1845, Proc. Acad. Nat. Sci. Phila., 
1845: 126. 

Tessaropa tenwipes, Haldeman, 1848, Proc. Am. Philos. Soc., 

AS O74: 

Dysphaga tenuipes, LeConte, 1852, Jour. Acad. Nat. Sci. Phila., 
Qye2= 143. WeConte, 1873. Smithson; Misc. Coll. XI, 

PO 646- Horm 1895= Proc. Galit: Acad: Sci. (2) 5: 
247; Leng and Hamilton, 1896, Trans. Am. Ent. Soc., 

23: 163; Girault, 1904, Ent. News, 15: 299 (habits) ; 
Craishead, 1923 Can, Dept. Agr Bull! (ns.). 27; 40 
(larva) ; Knull, 1932, Ent. News, 43: 62 (habits). 

Tessaropa ventralis Haldeman, 1848, Proc. Am, Philos. Soc., 

ASO): 

Male: Color black, elytra yellowish brown at base, darker 
brown apically, abdominal sternites dark brown; pubescence 
thin, cinereous. Heap narrower than base of elytra, dullish, mod- 

erately coarsely, closely punctured, clothed with fine, short, erect 

pubescence ; eyes much more widely separated below than above, 
dorsal margin of lower lobe straight; antennae at least twice as 
long as body, scape moderately coarsely, closely punctured, re- 
maining segments finely punctured. Pronotum widest behind 
the middle, surface finely, closely punctured with coarse punc- 
tures superimposed, pubescence long, erect, fine, moderately 
dense ; stridulatory plate of mesonotum more or less evenly con- 
vex, without a median ridge. Eryrra at least twice as long as 
pronotum, about half as long as abdomen; surface scabrous, with- 
out evident costae. Lrcs slender; femora finely, closely punc- 
tured, sparsely clothed with fine, erect hairs; tibiae finely, closely 
punctured, moderately densely clothed with longer, erect hairs. 
ABDOMEN brown, sternites shining, finely punctured, sparsely 
clothed with fine, pale hairs. Length: 4.5-5 mm, 

Female: Color black, abdomen wholly or partly yellowish; 
antennae but little longer than body. Length: 4.5-5.5 mm. 

Type locality: Pennsylvania, 

Distribution: Eastern North America: New York, New Jer- 
sey, Pennsylvania, Indiana, 



Genus CoLEOMETHIA Linsley, new genus. 

Form short, robust ; integument coarsely punctate, Head with 
vertex moderately impressed between antennal bases; antennae 
slender throughout, longer than the body in both sexes, more 
than twice as long as body in male, segments densely pilose ex- 
ternally, scape subconical, without an apical cicatrix, second seg- 
ment distinct, transverse, third segment much longer than scape, 
a little longer than fourth segment; eyes small, finely granulate, 
widely separated above and below, very deeply emarginate, nearly 
divided ; maxillary palpi slender, acute at apex. Pronotum a little 
wider than long, rounded at sides; scutellum transverse, obtusely 
triangular. Elytra taken together not quite twice as long as basal 
width, dehiscing suddenly from base, suture arcuate, apices sep- 
arated by nearly twice their width, inner angle obtuse, outer 
angle rounded; wings milky white. Legs elongate; femora very 
slender, not clavate; tibiae longer than femora, slightly swollen 
apically and clothed with dense, scopa-like pubescence; tarsi 
very short, broad, flat, posterior pair about one-eighth as long 
as tibiae, first segment barely longer than broad, shorter than 
following two segments together, segments two and three broader 
than long. Abdomen greatly abbreviated, much shorter than 
metathorax. 

Genotype: Methia evaniformis Knull. 

This genus may be readily distinguished from all other 
members of the tribe by the dehiscent elytra, greatly abbreviated 
abdomen (shorter than the metathorax), and the very short, 
broad, flat tarsi with the first segment barely longer than broad. 
From Metha it further differs in the widely separated eyes, 
coarse punctation, and acute maxillary palpi. The form of the 
elytra is much more suggestive of the tribe Rhinotragini than 
of any other known Methiini. 

COLEOMETHIA EVANIFORMIS (Knull) 

Methia evaniformis Knull, 1937, Ohio Jour. Sci., 37: 306, pl. 
ity Sh 

Male: Form short, stout; color black, antennae and their 
tubercles reddish-brown, elytra testaceous, legs piceous. Heap 
narrower than base of elytra, coarsely, contiguously punctured, 
clothed with fine, short, erect pubescence; eyes separated more 
widely below than above; antennae about two and one - third 
times as long as body, scape moderately coarsely, closely punc- 
tured, moderately densely clothed with short, fine, erect pubes- 
cence, remaining segments finely punctured, densely pubescent, 
especially along outer margin. Pronotum widest at middle, sur- 
face coarsely, contiguously punctured with a transverse calloused 
area at base, pubescence moderately long, dense, fine; stridula- 
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tory plate of mesonotum more or less evenly convex, without 
a longitudinal ridge; prosternum transversely carinulate; meta- 
sternum coarsely, contiguously punctured at sides, more finely, 
sparsely on disk; metepisterna coarsely, contiguously punctured. 
Exrytra longer and wider than pronotum; punctation fine, sparse 
at sides and in humeral area, moderately coarse, contiguous near 
suture. Lrecs slender; femora finely punctured, clothed with mod- 
erately long, erect, pale hairs; tibiae finely, closely punctured, 
densely clothed with piceous hairs. Length: 5 mm. 

Type locality: Davis Mountains, Texas. 

Distribution: Texas: Davis and Chizos Mountains, 

Through the kindness of Mr. Knull I have been able to 
examine a specimen of this extremely interesting species. In 
appearance and structure it is unique in the Methiini. Accord- 
ing to Mr. Knull the species is quite active when disturbed and 
in appearance is suggestive of an evaniid wasp. 

Genus PsEUDOMETHIA Linsley 

Pseudometiua Linsley, 1937, Ent. News, 48: 65. 

Form slender, small; integument finely punctate. Head with 
vertex moderately impressed between the antennal bases; anten- 
nae a little longer than body in male, scape subconical, basal 
segments thickened and bearing a vague, dorsal, longitudinal, 
elevated line, second segment nearly as long as broad, segments 
three and four as wide as scape, third segment a little shorter 
than scape, distinctly shorter than fourth segment, segments five 
to eleven filiform; eyes coarsely facetted, distinctly separated 
above and below, deeply emarginate but not divided; maxillary 
palpi slender, truncate at apex. Pronotum a little wider than 
long, sides armed with an obtuse, post-median, lateral tubercle; 
scutellum transverse, feebly concave. Elytra longer than basal 
width, gradually narrowed apically, suture entire, apices nar- 
rowly, separately rounded. Legs moderately short; posterior 
femora slender, not clavate; anterior tibiae straight, without a 
distinct oblique sinus, posterior tibiae not sinuate, but little longer 
than femora; posterior tarsi slender, subcylindrical, more than 

half as long as tibiae, first segment distinctly longer than fol- 
lowing two together. Abdomen elongate, with six visible tergites 
and sternites. 

Genotype: Pseudomethia arida Linsley (by original desig- 
nation ), 

This genus differs from all other known members of the 
tribe in the basally thickened antennae with the third and fourth 
segments as wide as the scape, the short third segment of the 
antennae, the laterally tuberculate pronotum, and the elongate 
tarsi. The following is the only known species. 
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PsEUDOMETHIA ARIDA Linsley 

Pseudomethia arida Linsley, 1937, Ent. News, 48: 66, fig. 

Male: Color uniformly brownish testaceous, eyes black; 
integument feebly shining. Hrap as wide as base of elytra; 
eyes narrowly rounded beneath, less widely separated below than 
above, separated above by about the diameter of antennal scape, 
dorsal and ventral lobes connected posteriorly by three or four 
rows of facets; vertex finely, closely punctured with coarser 
punctures superimposed; antennae about one and one - fourth 
times as long as body, sparsely clothed with very short, fine, 
micropubescence with a few, scattered, long, erect, cilia inter- 
mixed. Pronotum dull, very finely, closely punctured with 
coarser punctures superimposed, surface clothed with short, fine, 
suberect, pale hairs intermixed with longer erect setae; stridula- 
tory plate of mesonotum evenly convex, without a median longi- 
tudinal ridge. Etytra feebly shining, about twice as long as 
broad, not attaining apex of first abdominal tergite, surface very 
finely cribate with coarser punctures superimposed, costae not 
evident, surface sparsely clothed with very fine, pale, subde- 
pressed pubescence. Lrcs dullish, very finely, densely punctured 
with coarser punctures superimposed, sparsely clothed with short, 
fine, pale, suberect hairs and with an intermixture of long erect 
setae. ABDOMEN shining; sternites finely, sparsely punctures and 
pubescent. Length: 7 mm. 

Type locality: Ten miles west of Indio, California, 

Genus Stytoxus LeConte 

Styloxus LeConte, 1873, Smithson. Misc. Coll., XI, 264: 239, 
265: 348: LeConte and Horn, 1883, Smithson. Misc. 
Coll, XX VI) 5073 334; Leng and Hlamiltompelsoer 
Trans: An Ent. Soc, 23: 162; Tinsley, 1932) Ranckac 
Bnt.2S sel 2022: 

Idoemea Worn, 1880, Trans. Am. Ent. Soc., 82 137-veGonte 
and Horn, 1883, Smithson, Mise. Coll. sOavyi SO 
334; Leng and Hamilton, 1896, Trans. Am, Ent. Soc., 
2317 N62: 

Malthopia Casey, 1912, Mem. Coleopt., 3: 308. 

Form elongate, slender, subcylindrical. Head with vertex 
deeply impressed between antennal tubercles; antennae slender 
throughout, nearly twice as long as body in male, about as long 
as body in female, second segment small, transverse, third seg- 
ment longer than scape or fourth segment; eyes large, coarsely 
granulated, contiguous or narrowly separated in the male, dis- 
tinctly separated in female, deeply emarginate but not divided; 
maxillary palpi truncate at apex. Pronotum distinctly longer 
than broad, sides parallel or a little obtuse; scutellum nearly 
as long as broad, subtriangular, narrowly rounded posteriorly. 
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Elytra much longer than basal width, sometimes covering most 
of abdomen, gradually narrowing to apices, suture entire, apices 
narrowly separated, rounded. Legs slender, posterior femora 
clavate; tibiae longer than femora; tarsi nearly one-half as long 
as tibiae, slender, subcylindrical, first segment more than twice 
as long as broad, about as long as following two together. Ab- 
domen elongate, cylindrical, that of female with five visible 
sternites, the fifth hairy deeply, angularly excavated, fifth sternite 
of male broadly emarginate, revealing sixth sternite, 

Genotype: Styloxus lucanus LeConte (by single reference). 

Styloxus is very closely related to Methia, differing in the 
longer pronotum with the sides subparallel or feebly convex and 
in the clavate famora. Five species have been described, two 
from Texas (possibly not distinct), one from Arizona and south- 
ern California, one from California, and one from Lower Cal- 

ifornia. 

STYLOoxUS LUCANUS LeConte 

Styloxus lucanus LeConte, 1873, Smithson, Misc. Coll., XI, 264: 
240; Hamilton, 1885, Trans. Am. Ent. Soc., Dee 162. 

Male: Form moderately slender; color dark brown to red- 
dish brown; pubescence pale, erect and suberect. Hrap nearly 
as wide as base of elytra; eyes rather broadly rounded beneath, 
widely separated beneath by at least greatest width of antennal 
scape, contiguous on vertex, dorsal and ventral lobes connected 
posteriorly by three rows of facets; vertex contiguously punc- 
tured, clothed with fine, pale, Buberece hairs; antennae about 

twice as long as body, scape armed with a stout, apical tooth, 
clothed with fine pale hairs, those along inner side about as long 
as width of scape, second segment transverse, segments three 
to ten subequal in length, eleventh segment shorter. ProNnorum 
longer than broad, surface scabrous, pubescence long, erect, mod- 
erately dense; stridulatory plate of mesonotum more or less 
evenly convex, without a median ridge but with a fine, median, 
longitudinal, impressed line. Etyrra not quite three times as 
long as basal width, about three-fourths as long as abdomen; 
sides narrowed a little beyond middle; surface moderately 
coarsely, closely, shallowly punctured, humeri more finely punc- 
tured ; ‘pubescence fine, moderately short, suberect; apices sepa- 
rately rounded. LEGs moderately densely clot hed with long, 
erect, pale, flying hairs, Appomen with sternites very finely scab- 
rous, clothed with short, fine, pale hairs. Length: 7-12 mm, 

Female: Antennae shorter than the body, outer segments 
greatly abbreviated; eyes separated on vertex; elytra more elon- 
gate but not attaining apex of abdomen. Length: 8-11 mm. 

Type locality: Cape San Lucas, Lower California. 

Distribution: Cape Region of Lower California, 



Genus Metrura Newman 

Metha Newman, 1842, Entom., 1: 418; LeConte, 1852, Jour. 

Acad, Nat. Sci. Phila. (2) 2: 144; Thomson, 1860, 

Class. Ceramb., p. 128; Thomson, 1864, Systema 

Ceramb:, ‘p: 387; Wacordaire, 11872, Genera Coleopmmoe 

466 LeConte, 1873, Smithson, Mise: Coll xare265;- 

348: LeConte and Horn, 1883, Smithson. Misc. Coll., 

XXXVI, 507: 334: Wenge and Hamilton iSoonmiranc: 

Am, But. Soc 23: 162- Melzer 1923) Reva sMiusasieamie 

ista, 3-529) leinsley, 19328 Pan-rac Mntemore2 Os 

Thia Newman, 1840, Entom., 1: 18. 

Form slender, subcylindrical. Head with vertex moderately 

impressed between antennal bases; antennae slender throughout, 

longer than the body in both sexes, nearly twice as long as body 

in male, segments ciliate, scape subconical, second segment small 

but distinct, third segment longer than scape. subequal to or 

longer than fourth segment; eyes large, coarsely faceted, con- 

tiguous or nearly contiguous above and below in male, a little 

more widely separated in female, deeply emarginate but not 

divided, dorsal and ventral lobes connected posteriorly by a line 

or by one or more rows of facets; maxillary palpi truncate at 

apex. Pronotum as wide as or wider than long, sides rounded 

posteriorly. Elytra longer than basal width, gradually narrow- 

ing apically, suture entire, apices narrowly separated, rounded. 

Legs elongate; femora moderately slender, not clavate; anterior 

tibiae strongly bent, oblique sinus distinct, posterior, tibiae longer 

than femora, sometimes moderately pilose; tarsi slender, sub- 

cvlindrical, posterior pair nearly one-half as long as tibiae, first 

segment more than twice as long as broad, approximately as 

long as following two segments together. Abdomen elongate, 

that of female with five visible sternites and the fifth hairy, 

deeply, angularly excavated, that of male broadly emarginate, 

exposing sixth sternite. 

Genotype: Thia pusilla Newman (by single reference). 

Methia is widely distributed in America, with a single species 

each in Argentina and Brazil, two in the West Indies, one in 

southeastern United States, and the remainder (thirteen species) 

in southwestern United States and northern Mexico. 
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MeETHIA PUSILLA (Newman) 

Thia pusilla Newman, 1840, Entomologist, 1: 18. 

Methia pusilla Newman, 1842, Entomologist, 1: 418; LeConte, 
NSSZe jours wead. Nati Sc. Philas(2)n2 2 144: Lens: 
and) Hamilton, 1896. Trans, Am. Tint, Soc. 23: 162 

Obrium? dejeani Haldeman, 1847, Trans. Am. Philos. Soc., (2) 

10: 42. 

Female: Form elongate, slender; color pale testaceous, head 
and thorax slightly rufotestaceous, eyes black; pubescence short, 
pale, recumbent. Heap distinctly narrower a base of elytra; 
eyes very broadly rounded beneath, scarcely extending below 
mouth parts, far more widely separated below than above, sepa- 
rated on vertex by approximately the width of the third antennal 
segment, on underside of head by more than twice the greatest 
diameter of the antennal scape, dorsal and ventral lobes con- 
nected posteriorly by a single row of facets; vertex coarsely 
but shallowly and indistinctly punctured behind eyes; antennae 
one and one-fourth times as long as body, sparsely hairy, scape 
slender, apical tooth not evident, second segment very short, 
much broader than long, usually at least in part concealed within 
the scape, third segment scarcely more robust than, and about 
one and one-sixth times as long as, fourth segment. PRonotuM 
a little wider than long, sides strongly dilated at middle, basal 
constriction broad, deep, apical constriction narrow but distinct; 

disk with numerous callosities, surface concolorous; pubescence 

short, pale, recumbent, without an intermixture of longer, erect 

hairs; stridulatory plate of mesonotum feebly, more or less evenly 
convex without a median, longitudinal ridge. ELyrra about four 
and one-half times as long as pronotum, about two and one-half 
times as long as broad; sides straight; costae feeble but evident; 
surface clothed with short, pale, recumbent pubescence, without 
an intermixture of longer, erect hairs; apices narrowly, separately 
rounded. Lees clothed with pale, suberect hairs; posterior tibiae 

straight; posterior tarsi with first segment a little shorter than 
the two following together. Aspomen dark brownish, fifth ster- 
nite pale testaceous and densely clothed with short, pale hairs. 
Length: 5-9 mm, 

Male: Body brownish, elytra wholly or partly testaceous; 
eyes separated on vertex by ‘about the w idth of the third antennal 
segment, on underside of head by a little less than twice the 
diameter of antennal scape; antennae not quite twice as long 
as body ; elytra about two and one-half times as long as pronotum, 
about twice as long as broad; abdominal sternites piceous. |.ength: 
5-8 mm. 

Type locality: “East Florida.” 

Distribution: Southeastern United States. 
9° 
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A STUDY OF THE NORTH AMERICAN MOTHS 
FORMERLY REFERRED TO DELTA SAALMULLER, 

WITH TWO NEW SPECIES (LEPIDOPTERA: 
PHALAENIDAE) 

By J. F. Gates CLARKE 

Bureau of Entomology and Plant Quarantine, 

United States Department of Agriculture 

Since Hampson’s work appeared in 1909! the name Delta, 
proposed by Saalmuller? for a phalaenid from Madagascar, has 
been applied to certain moths from north and Central America. 
Because there are marked differences between the American 
moths and Saalmuller’s generic description, and since there ap- 

pears to be no available name for the group, I propose the fol- 
lowing new generic name for our American species. 

NEpDRA, new genus. 

Genotype: Cloantha ramosula Guenée (Hist. Nat. Ins., vol. 6, p. 
a pl 9, fe. I 1852). 

Delta Hampson, in part (mec Saalmuller), Catalogue of the Noc- 
tuidae in the collection of the British Museum, vol, &, 

p. 190, 1909.—Barnes and McDunnough, Check List of 

the Lepidoptera of Boreal America, p. 66, 1917,—Gaede, 

im Seitz, Die Gross-Schmetterlinge der Erde, vol. 7, p. 
247, 1926—McDunnough, Check List of the Lepidop- 
tera of Canada and the United States (Part 1, Macro- 

lepidoptera), p. 98, 1938. 

Cloantha Guenée, in part, Hist. Nat. Ins., vol. 6, p. 114, 1852.— 
Grotesin part, Bull.Butt, Soc, Nat, Hist., vol. 1,-p: 83; 
1873. 

Actimotia Grote (nec Hubner), Can. Ent., vol. 7, p. 28, 1875; id., 
Revised Check List of the North American Noctuidae 
(Part 1), p. 18, 1890.—Smith, List of the Lepidoptera 
Ole Boreal America. 49. 1691-sid*) U.S. Nat Mus. 

Bull. 44, p. 167, 1893.—Grote, Abhandl. naturw. Ver. 
3remen, vol. 14 (1), p. 42, 1895.—Dyar, U.S. Nat. Mus. 

Bull. 52, p. 122, 1903.—Smith, Check List of the Lepi- 
doptera of Boreal America, p. 27, 1903.—Holland, The 

Moth Book, p. 172, 1903. 

1 Hampson, G. F., Catalogue of the Noctuidae in the collection of the British Mu- 
seum, vol. 8, p. 190-199, 1909. 

? Saalmiiller, M., Lepidopteren von Madagasear, p. 263, 1891. (Genotype: D. stolifera 
Saalmiiller [monobasic] ). 

Be 
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Antenna ciliate. Labial palpus ascending, reaching to about 
middle of frons; first and second segments roughened with long 
scales in front; third segment small, conical, porrect. Frons con- 

vex, smooth, with a horizontal ridge of scales above ; vertex with 
raised, horizontal ridge of scales. Eyes moderately large, round. 
Thorax with posterior divided crest; tegula long, smooth, extend- 
ing to posterior edge of thorax. 

Fore wing rather narrow, costa straight; termen slightly ob- 
lique, gently rounded from vein 3 to inner margin, weakly crenu- 
late; cell about three-fifths length of wing, vein 2 from outer 
fifth of cell; veins 3, 4, and 5 from near angle of cell, approxi- 
mate; 6 from apical corner of cell, connate with the stalk of 7, 8, 
and 9; 8 to apex, 9 to costa; 10 from near angle of cell form- 
ing small areole with stalk of 7, 8, and 9; 11 from outer third 

of cell. Hind wing rather broad, costa gently convex, apex 
rounded, termen crenulate; cell about one-half length of wing; 

2 from slightly beyond outer third; 3 and 4 connate; 6 and 7 
connate from apical angle of cell. Legs with strongly tufted 
tibiae. Hind tibia with spurs at posterior two-third and apex. 
Abdomen with dorsal series of crests on segments | to 3 inclusive, 

MALE GENITALIA—Symmetrical, Harpe broadest at middle; 
corona absent; clasper and ampulla present; clavus clothed with 
fine, short setae. Anellus with U-shaped ventral plate. Uncus 
simple. Vinculum moderately pointed. Vesica armed. 

FEMALE GENITALIA—Genital plate flat, broad, strongly scler- 
otized ; ostium narrow, longitudinal. Ductus bursae always partly 
sclerotized, Ductus seminalis entering ductus bursae dorsally. 
Bursa copulatrix asymmetrical, with ductus bursae entering on 
right side, posteriorly ; signa always present, multiple. Osipositor 
lobe small, weak, with elongate, sclerotized area dorsally. Collar 
of 8th segment broad, with median, sclerotized ventro-anterior 

area. 

ReEMARKS—This genus differs from Delta by the narrower 
fore wing and its longer cell, the origin of veins 2 and 11 farther 
out on cell, and the presence of dorsal crests on the thorax and 
abdomen. 

The similarity of pattern between the American species and 
that of stolifera is strong but the details of the reniform im- 
mediately distinguish the former from the latter. Hampson’s as- 
sociation of the American and Old World forms appears to be 
based entirely on similarity of pattern since, in the description 
of Delta, Saalmuller distinctly states that the abdomen is smooth, 
whereas the American species assigned to the genus by Hampson 
have the “Abdomen with dorsal series of crests,’ the character 
by which Hampson distinguished Delta in his key. 

If the specimen of Delta goniosema Hampson in the U. S. 
National Museum is correctly identified, it is referable to Nedra. 
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KEY TO THE SPECIES OF NEDRA BASED ON COLORATION 

AND PATTERN 

1. Orbicular round, black-edged, distantly removed from reniform 

5 Bio 0:0 Ee cy SR OES Shit AN a cae a stewarti (Grote), p. 

Orbicular elongate or oval, remote from, adjacent to, or fused 
THIEN, TMD ROMA at May ele ClO CIO Utne e Oooo OO Een ceo ae ae 

2. Orbicular remote from reniform, black-edged..dora, new species, p. 

@Orbicular adjacent to or fused with reniform ..:................ 5 

Reniform usually open, always fused with apical white or gray- 

ish shading; hind wing light fuscous, paler basally ........ 

PUT eee esis ie scare circh ate sanraarrel opaitovay mylcusyidvehous sal ramosula (Guenée), p 

co 

Reniform closed, strongly contrasted with dark ground color, no 
conspicuous light shading at apex of wing; hind wing dark 

HAULS COM Staepene cusiarctetene ckcnecekc toys thstche.clredat oe hoeffleri, new species, p. 

KEY TO THE SPECIES OF NEDRA BASED ON GENITALIA 

MALES 

1. Anal spine of cucullus strong; ventral margin of harpe deeply 

excavated before cucullus (Fig. 3) ... ramosula (Guenée), p. 

Anal spine of cucullus absent; ventral margin of harpe not 

deeply excavated before cucullus- .....0...........0c22.0.0-- 

2. Vesica armed with two stout thornlike cornuti (Fig. la)...... 
Meer et toys dities svn eBekGr oy Mince as eevee les hoeffleri, new species, p. 

Vesica armed with three stout, thornlike cornuti (Figs. 2a, 7a)... 

Aedeagus with sharp terminal tooth and conspicuous dorsal 

RAlSedeanea; (Hi Zas) ea xacoiusie. « eusvsse)s loko i dora, new species, p. 

co 

Aedeagus without sharp terminal tooth or dorsal raised area 

(CHESTER PET) in Seen nt RE stewarti (Grote), p. 

FEMALES 

1. Ostium narrow and deeply V-shaped, edges sharply folded; bursa 

copulatrix with three long, strong signa (Fig. 8) .......... 

tas tema ag Sak aNeleueteeete ates a. 5 Wiss stuevers ramosula (Guenée), p. 

2. Ostium narrow, edges weakly crenulate; bursa copulatrix with 

three elongate, weak signa (Fig. 10). hoeffleri, new species, p. 

Ostium narrow, edges smooth or crenulate; bursa copulatrix with 
HOMIES ISM ais CHISS AONE ON Me ee dine Mie tant ctiee Rew tM Age A aac an hh x tee 

3. Ostium narrow, edges parallel, smooth; bursa copulatrix with 
two short and two long, moderately strong signa (Fig. 6) 

PP ews What ne RESTA: LOT Weneh ero eiR PO ae hies oh oltecaieten ete stewarti (Grote), p. 

Ostium narrowly V-shaped, edges slightly crenulate; bursa copu- 

latrix with three large and one small signa (Fig. 9) ...... 
6. G\G Oke EEO RED ONG TI CROE DIG EROIA DIOR ET ota chbniae dora, new species, p. 
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NEDRA RAMOSULA (Guenee ) 

Plate 3, figures 3-3a; Plate 4, figures 4, 5; Plate 5, figure 8. 

Cloantha ramosula Guenée, Hist. Nat. Ins., vol. 6, p. 114, pl. 9, 
fig. 1, 1852.—Grote, Bull. Buff. Soc. Nat. Hist., vol. 1, 

ide core, IkeyAS, 

Auchmis ramosula (Guenée) Walker, List of the specimens of 
Lepidopterous insects in the collection of the British 
Museum, vol. 11, p. 616, 1857. 

Actinotia ramosula (Guenée) Grote, Can. Ent., vol. 7, p. 28, 1875; 
id., Revised Check List of the North American Noc- 
tuidae (Part 1), p. 18, 1890.—Smith, List of the Lepi- 

doptera of Boreal America, No. 2184, 1891; id., U. S. 
Nat. Mus. Bull. 44, p. 167, 1893.—Grote, Abhandl. 
Naturw. Ver. Bremen, vol. 14 (1), p. 42, 1895.—Dyar, 
U.S. Nat. Mus. Bull. 52, No. 1291, 1903.—Smith, Check 
List of the Lepidoptera of Boreal America, No. 1438, 
1903.—Holland, The Moth Book, p. 173, pl. 20, Fig. 
29, 1903. 

Delta ramosula (Guenée) Hampson, Catalogue of the Noctuidae 
in the collection of the British Museum, vol. 8, p. 193, pl. 
127, fig. 23, 1909-—Barnes and McDunnough, Check 
List of the Lepidoptera of Boreal America, No. 2515, 
1917.—Gaede, in Seitz, Die Gross-Schmetterlinge der 
Erde, vol. 7, p. 247, 1926——Johnson, im Procter, The 
Biological Survey of the Mount Desert Region (Part 1, 
The Insect Fauna), p. 75, 1927.—Forbes, in Leonard, 

Cornell University Agr. Exp. Sta., Memoir 101, p. 641, 
1928.—Brimley, Insects of North Carolina, p. 275, 1938. 
—Procter, Biological Survey of the Mount Desert Region 
(Part VI, The Insect Fauna), p. 212, 1938—McDun- 

nough, Check List of the Lepidoptera of Canada and 
the United States (Part 1, Macrolepidoptera), No. 2589, 
1938. 

MALE GENITALIA—Ventral margin of harpe deeply excavated 
before cucullus ; cucullus moderately narrow, rounded; anal spine 
strong; clavus narrow, flattened, angulate distally; ampulla stout, 
flattened, extending slightly beyond costa; clasper stout, flattened 
distally. Anellus pointed anteriorly; lateral arm of ventral plate 
smooth except for a few minute spines at posterior tip; dorsal 
arm strongly sclerotized, narrow, furcate at base. Aedeagus long, 
stout, dilated distally, with a strongly sclerotized plate and a 
strong toothed projection disto-ventrally; opposite this, and 
slightly posterior to it, there is a small scobinate patch. Vesica 
with two broad, thornlike cornuti and an elongate, strongly 
sclerotized plate. Uncus moderately long, weak, bluntly pointed. 
Tegumen triangular. 
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FEMALE GENITALIA—Ostium deeply V-shaped, edges sharply 
folded. Bursa copulatrix with three long, strong signa. 

Alar expanse, 28-38 mm. 

Type—lIn the United States National Museum, 

TYPE LocALiry— North America.” 

Foop PLANT—H ypericum. 

DistTRIBUTION—E astern United States and Canada. 

ARKANSAS: Hope, 7 ¢ g (June to August dates; no collector). 

Gonnecricur: East River, ¢ (September 1”), 9 (August 
19”), 2 9 2 (25-31-VIII-1908, Charles R. Ely). 

District oF CoLtuMBIA: Washington, 9 (27-V-1882, Koebele). 

FLoripA: Gainesville, 9 (15-III-1925, D. M. Bates). 

Inzinois: Decatur, ¢ (16-23-VIII, no collector); Oconee, ¢ 
(June 24-30, no collector), 

Kentucky: Louisville, 9 (“VI-26’, B. Nettelroth). 

Louisiana: Lake Charles, 2 g¢ @f (16-XII-1922; 21-I-1933, 
Karl R. Coolidge). 

Maine: Sebec Lake,5 g¢ ¢,392 ¢ (June 16-30, no collector). 

MaryLanp: Plummer Island,2 ¢ ¢g (3-V-1904, R. P. Currie; 
23-IX-1921, no collector). 

MassaAcHuseEtts: Attleboro, @ (11-VII-1936, R. H. Andrews 
and Lloyd M. Martin) ; Forest Hills, g, 9 (10-V-1912, 
William Reiff); Newton Highlands, 6 ¢ ¢ (no date 
or collector). 

Mississippr: Agricultural College, 9 (October 1895, H. E. 
Weed); Greenville, ¢ (no date, George Dorner). 

Missourrt: St. Louis, ¢ (11-1 X-1904, H. McElhose). 

NEW IERSEY: Lakehurst, ¢, 9 (“LV-26"; Sept. 21, 1930, Fred- 
2) . 

erick Wemmer)); Patterson, 9) (71V-167 no collector). 

New York: Bear Mountain, @ (no date, H. J. Erb) ; Franklin 

County, @ (no date, C. S. McKnight) ; Greene County, 
ZOO tte oui(Cjune ae.1©, Howard); Wewis «County, 9 
@Septemberva) 16/8. We We Tull); 24g © 5-8-0le 
and “8-23-05”, without exact locality or collector) ; Long 

Island,2 ¢ g (one, Richmond Hill, “VII-26’, no col- 

nector; the other without date or collector). 
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NortH CAROLINA: Goldston, @ (April, no collector) ; Southern 
Pines,2 @ 9 (April 8-15; October 16-23, no collector). 

PENNSYLVANIA: New Brighton, 11 ¢ ¢,4 @ 9 (May to Sep- 
tember dates, 1902 to 1910, H. D. Merrick) ; Oak Sta- 
tion, Allegheny County, @ (September 18, 1908, Fred 
Marloff));~ Pittsburch, 97 (May 7, no! collectonm)r: 
Wayne County, ¢, 92 (no date or collector) ; White 
Mills; @ (july 2, 1906, no collector). 

RuHopE IsLanp: Elmwood, g¢ (May 3, 1913, no collector). 

TENNESSEE: Clarksville, g (9-23-30, S. E. Crumb) ; Knoxville, 
& (18-V-1928, no collector). 

New Brunswick: Chamcook, ¢? (30-VII-1938, T. N. Freeman). 

Nova Scotia: White Point Beach, Queens County, g¢ (18-VIII- 
1934, J. McDunnough). 

Ontario: Algonquin Peak, @ (19-VI-1922, J. McDunnough) ; 
Eastman Springs, Ottawa, g (19-VI-1907, C. H. 
Young); Point Colborne, g (20-VNE1932 3 ealpede 
Gryse)|; Queenston, 2 ¢ oS, 2 (G0-WiIle933 2 Deere 
Patterson). 

RemMArKS—This is the commonest species of the genus but 
is restricted to eastern United States and Canada. In addition 
to the specimens listed under distribution, | have a single male 
from the White Mountains, Arizona, which presumably is this 

species. 

I am indebted to Dr. J. McDunnough for the food plant 
record. In the material he kindly lent me there were two reared 
specimens, the female and male from New Brunswick and Nova 

Scotia, respectively. 

NEDRA STEWARTI (Grote) 

Plate 4, figures 6, 7-7a. 

Actinotia stewarti Grote, Can. Ent., vol. 7, p. 128, 1875; id., 
Revised Check List of the North American Noctuidae 
(Part 1), p. 18, 1890.—Smith, List of the Lepidoptera 
of Boreal America, No. 2185, 1891; id., U. S. Nat. Mus. 
Bull. 44, p. 167, 1893.—Grote, Abhandl. naturw. Ver. 
Bremen, vol. 14 (1), p. 42, 1895.—Dyar, U. S. Nat. 

Mus. Bull. 52, No. 1292, 1903.—Smith, Check List of 
the Lepidoptera of Boreal America, No. 1439, 1903. 

Delta stewarti (sic!) Hampson, Catalogue of the Noctuidae in 
the collection of the British Museum, vol. 8, p. 193, pl. 
127, fig. 24, 1909. 
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Delta stewarti (Grote) Barnes and McDunnough, Check List of 
the Lepidoptera of Boreal America, No. 2516, 1917.— 
Seitz, Die Gross-Schmetterlinge der Erde, vol. 7, p. 
247, pl. 36a, 1926—McDunnough, Check List of the 

Lepidoptera of Canada and the United States (Part 1, 
Macrolepidoptera), No, 2590, 1938. 

MALE GENITALIA—Harpe tapering to the narrowly rounded 
cucullus ; ventral margin not excavated before cucullus ; anal spine 
absent; clavus narrow, slightly convex, fusing gradually with 
surface of harpe; ampulla very stout, straight, bluntly pointed; 
clasper very short, stout, compressed distally. Anellus broadly 
pointed anteriorly, lateral arm finely scobinate; dorsal arm mod- 
erately broad, convex. Aedeagus moderately long, with a small, 

disto-ventral, scobinate process; slightly posterior and dorsal to 
this is an elongate scobinate patch. Vesica with three stout, 
thornlike cornuti, Uncus short, weak. Tegumen convex laterally, 

FEMALE GENITALIA—Ostium narrow, edges parallel. Bursa 
copulatrix with two short and two long, moderately strong signa. 

Alar expanse, 28-33 mm, 

TypE—In the British Museum, 

TYPE LOCALITY—California. 

Foop pPLANTtT—Hypericum perforatum L. (This record sup- 
plied by Mr. S. E. Crumb.) 

DistrIBUTION—Western United States. 

CaLirorniA: Eldridge, @ (“V-24,” Jacob Doll); Inyo County, 
6 (August 15-30; ©: C. Polling); g (labeled “Cal- 
fornia’ but no other data), 

OrEGon: Cottage Grove, ¢ (27-VII-1937, E. P. Chase) ; Cor- 
valis,2 ¢ g, 2 (May 1, 1900, no collector; April 15- 
21, 1926, Ella Thompson; April 23, 1921, no collector) ; 

Salem, ¢,2 9 @ (August 1, 1906, no collector). 

WasuHiInctTon: Parkland, g (May 20, 1934, S. E. Crumb No. 
ZO) a Spanwaye 2 7h go, 319.9) (june 26 to July, 9; 
19545. 2. 3Crumb, Nos: 215-18) 221). 9 «(labeled 

“Washington Terr.,”’ E. L. Graef). 

REMARKS — The female from Cotton Grove, Oregon has an 
unusually large, white reniform with only a small amount of 

dark scaling centrally. Otherwise it agrees with reared females 
from Washington State. 

This species will probably be found in southern British Co- 
lumbia also, 
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NEDRA DORA, new species. 

Plate 3, figures 2-2a; Plate 5, figure 9. 

In general appearance this species is much like stewarti but 
the brown of stewarti is entirely replaced by purplish fuscous 
and the lighter areas have a decided lavender-gray tint. 

Antenna purplish fuscous annulated with gray basally. 
Labial palpus grayish fuscous, the scales tipped with gray, and 
irrorated with black. Head and thorax purplish fuscous irro- 
rated with gray. Fore wing purplish fuscous; t.a. and t.p. lines 
indicated on inner margins by zigzag fuscous scaling; basal dash 
black, edged costad with creamy white, the latter color blending 
with pale gray which in turn becomes attenuated and is lost in 
the dark steel-gray of the costa; toward the inner margin the 
basal dash is bordered by purplish brown; from inner edge of 
cell to inner margin the wing is overlaid with pale gray, more 
strongly so toward tornus; orbicular rather large, elongate, edged 
with black; center of steel-gray scales tipped with paler gray; 
reniform large, closed, white, edged with black and with pale 
brown scaling in the center; reniform followed by a longitudinal 
pale brown shade, the latter bordered toward apex by pale gray; 
between the longitudinal, pale-brown shade and tornus the reni- 
form is bordered by a broad purplish-fuscous shade, except for 
a pale-gray shade before termen between veins 2 and 5; before 
termen five sagittate, blackish-fuscous dashes between the veins 
(Zrtor/ athe longest dash between veins 5 and 6; cilia fuscous; 
with a purplish tint, except at the ends of the veins, where they 
are buff. Hind wing dark fuscous; cilia buff with a narrow 
fuscous subbasal band. Underside of wings dusted with reddish 
purple and with a conspicuous fuscous band at outer third. Legs 
purplish fuscous irrorated with gray and shaded with buff. Ab- 
domen fuscous above, irrorated with purplish fuscous; beneath 
pale reddish buff. 

MALE GENITALIA—Harpe broadest about middle, abruptly 
narrowed to the small, rounded cucullus; anal spine absent; 
clavus moderately broad, convex, rounded distally ; ampulla broad 
(two-thirds the length), compressed, obliquely truncate, and ex- 
tending slightly beyond costa ; clasper short, stout, truncate. Anel- 
lus broad, pointed anteriorly ; lateral arm broad, strongly toothed; 
dorsal arm broda, convex, strongly sclerotized. Aedeagus mod- 
erately long, stout, slightly curvey; distally, inside tip, a strong 
tooth with a group of minute ones basally; a prominent, 
flattened, raised area studded with small teeth distodorsally ; 
vesica with three strong, thornlike cornuti. Uncus moderately 
long, pointed. Tegumen convex laterally. 

FEMALE GENITALIA — Genital plate long; ostium narrowly 
V-shaped, edges weakly crenulate. Bursa copulatrix with three 
large and one small signa. 

Alar expanse, 31-34 mm. 



Tyvpe—In the Los Angeles County Museum, Los Angeles, 
California. 

Type LocaLity—Grizzly Flats, Eldorado County, California. 
(August 10, 1938, E. P. Chase.) 

Foop PLANT—Unknown. 

RemMarKs—Described from the type female and three male 
and one female paratypes, all with the same data. Two male 
paratypes in the Los Angeles Museum, one paratype of each sex 
in the U. S. National Museum (No. 53951). 

This species is closely related to stewarti, which it closely 
resembles, but differs from stewarti by the absence of the domi- 
nant brown color and by the buff cilia of the hind wing. In the 
male genitalia the chief differences lie in the aedeagus; the sharp 
terminal tooth and dorsal raised area are absent in stewarti. 
In the female the edges of the ostium converge to form a nar- 
row “V” in dora, but in stewarti they are parallel. The genital 
plate of dora 1s much longer than that of stewarti. 

I am indebted to Dr. J. A. Comstock for the entire series 
of this species. 

NEDRA HOEFFLERI, new species. 

Plate 3, figures 1-la; Plate 5, figure 10. 

Labial palpus fuscous, irrorated with black and pale och- 
reous. Antenna dark fuscous; scape and a few basal segments 
ochreous white above. Head fuscous, with a few pale ochreous 

scales mixed; area between the bases of the antennae gray; ver- 
tex blackish fuscous. Thorax fuscous; collar pale gray anteriorly 
and posteriorly, with white-tipped, dark-fuscous scales between 
the two gray bands. Fore wing fuscous; basal dash black, broadly 
edged costad with whitish ochreous which fades to white, be- 
comes attenuated, and disappears in the dark ground color before 
reaching costa; toward the inner margin the basal dash is broadly 
edged with red-brown scales which continued as an inconspicuous 
longitudinal band to tornus; orbicular oval, white, edged with 
blackish fuscous and with reddish-brown scales in the center, 
adjacent to the reniform; reniform closed, sharply contrasted 
against the ground color, whitish, edged with blackish fuscous 

and with a few reddish-brown and fuscous scales in the center; 
surrounding the reniform, and extending outwardly along costa, 
a well defined blackish-fuscous shading; between the reniform 
and apex a reddish-brown shade; veins narrowly indicated by 
blackish-fuscous scaling; cilia blackish fuscous mixed with pale 
ochreous-white scales. Hind wing dark fuscous; cilia ochreous 
white with a dark-fuscous basal band. Legs blackish fuscous; 
tarsi of fore leg narrowly annulated with ochreous white; tarsi 
and spurs of hind leg strongly marked with ochreous white. 
ae fuscous with a few pale ochreous scales mixed pos- 
teriorly. 
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MALE GENITALIA—Harpe gradually tapering to the narrow, 
rounded cucullus; ventral margin with no appreciable excava- 
tion before cucullus; anal spine absent; clavus narrow, somewhat 
convex, rounded distally ; ampulla stout, broad, extending slightly 
beyond costa; clasper short, stout, compressed distally. Anellus 
rounded anteriorly, lateral arm of ventral plate broad, pointed, 
strongly toothed; dorsal arm broad, convex, strongly sclerotized. 
Aedeagus short, stout, slightly wider distally than basally; a 
broad, strongly sclerotized, short, scobinate projection disto- 
ventrally ; vesica with two stout, thornlike cornuti. Uncus short, 

weak. Tegumen convex laterally. 

FEMALE GENITALIA — QOstium narrow with edges parallel, 
weakly crenulate. Bursa couplatrix with three elongate, weak 
signa, 

Alar expanse, 23-28 mm. 

Type—United States National Museum No. 53438. 

TYPE LOCALITY—Sperry Chalet, Glacier National Park, Mon- 
tana (6,500 feet, 9-VIII-32, W. R. Sweadner). 

Foop PLANT—Unknown., 

RemMArks—Described from the type male and three female 
paratypes as follows: One, same date as type; two, Logan Pass, 
Glacier National Park, Montana (July 10, 1936, H. B. Hoeffler). 
One paratype in the U. S. National Museum, two in the collec- 
tion of J. G. Franclemont, Ithaca, New York. 

The species is named in honor of Mr. H. B. Hoeffler who 
collected two of the paratypes. 

This is the smallest species of the genus and differs from 
both ramosula and stewarti by the absence of the light shading 
from the fore wing except between the basal dash and the costa. 
The genitalia differ from those of both those species as will be 
noted in the keys and descriptions. 

The drawings were made by Mrs. Eleanor A. Carlin of the 
Bureau of Entomology and Plant Quarantine. 
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S. ramosula 

PLATE 3 
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10. 

EXPLANATION OF PLATES 

PLATE 3 

Nedra hoeffleri. new species. 1, ventral aspect of male genitalia 
with aedeagus removed; la, lateral aspect of aedeagus. 

Nedra dora, new species. 2, ventral aspect of male genitalia with 
aedeagus removed; 2a, lateral view of aedeagus. 

Nedra ramosula Guenée). 3, ventral aspect of male genitalia with 
aedeagus removed; 3a, lateral view of aedeagus. 

PLATE 4 

Nedra ramosula (Guenée). Wings. 

Nedra ramosula (Guenée). Lateral view of heau. 

Nedra stewarti (Grote). Ventral view of female genitalia. 

Nedra stewarti (Grote). 7, ventral aspect of male genitalia witn 
aedeagus removed; 7a, lateral aspect of aedeagus. 

PLATE 5 

Female genitalia; ventral view. 

Nedra ramosula (Guenée). 

Nedra dora, new species. 

Nedra hoeffleri, new species. 
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NORTH AMERICAN CRAMBUS 

Peri SICVERY-STRIPED SPECIES OF CALIFORNIA 

CPYIRATETD IDA) 

By ALEXANDER B. KiLots 

College of the City of New York 

For a number of years the author has been preparing a 
revision of the North American Crambus, which is now well 
on the way to completion. Circumstances unfortunately make 
it necessary to publish in a number of short papers, of which 
this is the first, instead of in one large one. 

During the course of this study, material has been loaned 
to the author by nearly every museum in North America, the 
entire collections of most of which have been studied. The 
authorities of the British Museum very kindly sent their collec- 
tion of North American Crambus, exclusive of types, as well as 
some exotic material. Mr. G. A. Bisset of the British Museum 
has been very generous with his time, making comparisons with 
the Zeller, Walker and Grote types and preparing numerous 
genitalia dissections. Mr. Carl Heinrich of the U. S. National 
Museum has also been especially kind, particularly in turning 
over to the author much work done on the genus by himself 
and the late Geo. G. Ainslie. 

Many private collectors have cooperated most wholeheart- 
edly. Although acknowledgments will be made in the appro- 
priate places, special mention must be made of the generosity 
of Mr. and Mrs. John L. Sperry of Riverside, California. 

Probably 90 percent of the North American Crambus ma- 
terial in the collections of the world has been studied. On the 
basis of the material studied, therefore, this revision may be 
considered as sufficiently thorough. 

KEY TO SPECIES BY PATTERN OF FORE-WING 

In practically all cases there are recognizable color and pattern 

characters for the differentiation of Crambus species; but in many 
instances these are relatively very slight and are difficult to use for 

one who is not well acquainted with the species. The following key 
should therefore be used with caution; and whenever possible deter- 

minations should be made by means of the genitalia. In both sexes 

these organs offer clear-cut and unmistakable characters. 

ro 
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FORE-WING WITH A SHARPLY DEFINED, PEARLY- OR SILVERY-WHITE 

STRIPE RUNNING FROM BASE WELL TOWARD OUTER MARGIN. 

A white patch basad of the subterminal line and distad and dor- 
sad of the tip of the silvery-white stripe; dorsal margin 

lighter than ground-color, diffusely shaded with whitish; 
costo-apical markings brownish-yellow, not fuscous; inter- 
venular lines noticeably darker than ground-color, with 
semi-metallic, leaden scaling ................. pascuellus (L.) 

No distinct white patch distad and dorsad of tip of stripe; if 
there is a light shade here, then this is continued on to the 

outer margin; costo-apical markings dark brown or fuscous 

Ground-color brownish-yellow with inter-venular lines darker; 
stripe very sharply pointed; no small, pointed, pearly-white 

dash below R, between costo-distal angle of stripe and 

costa; no triangular, white tooth from dorsal margin of 
stripe; submarginal line very close ‘to outer margin, espe- 

cially beyond end of stripe .................. braunellus n. 

Ground-color darker or, if light, not yellow; a small, pointed, 
pearly-white dash usually present below R, between costo- 
distal angle of stripe and costa, sometimes joined to stripe; 

triangular white tooth from dorsal edge of stripe often 

present; submarginal line further basad from outer margin .. 

A distinct white or yellowish-white shade connecting end of 
stripe with outer margin of wing, fusing with white, mar- 

ginal subapical mark; this shade often obliterating sub- 

marginal line; area below this shade, between submarginal 
line and outer margin, distinctly light grey; black marks 

between ends of veins in this area sometimes obliterated, 
when present forming slender lines; small, pointed, pearly- 
white dash below R, between costo-dorsal angle of stripe 

and costa of wing, rarely present; stripe with at most a 

rudimentary dorsal tooth, usually with none; ground-color 
bright .eolden=browi seers a tachetiocee oeaoeeiee sperryellus n. 

Whitish shade beyond end of stripe poorly defined, if present at 

all; fuscous, triangular apical mark proportionately larger, 

so that white mark below this is proportionately smaller; 
black marks between ends of veins forming elongated dots 
rather than slender lines; small, pointed, pearly-white line 
below R,, between costo-dorsal angle of stripe and costa, 
usually present; dorsal tooth of stripe often present, some- 

times very strong; ground color dark or light, but not 
usually, bright -colden=browms =)... .. aco. cee os acl eee 

Ground-color dark grey-brown; all dark markings heavy; stripe 
with strong dorsal tooth; stripe heavily outlined with dark 
shading, especially dorsally in the angle between the tooth 

and the distal part of the stripe; subterminal line strongly 

curved distad at costa, heavy and dark there; stripe not 
infrequently more or less filled in with grey-brown scaling, 

bo 

sp. 

sp. 

or considerably narrowed ................. occidentalis Grote 

4. Ground-color usually lighter, less greyish-brown; dorsal tooth 

never very strong, nor heavily accentuated with dark scaling 

below it; subterminal line not bent strongly distad at costa; 

dark markings all less extensive ....................:--- 

AURIS Ms co: deci in iy eS a aL leachellus (Zincken) subspecies, 5 



5. Size large, length of fore-wing 14-17 mm.; ground-color lighter 
brown, often very pale; stripe usually broad, somewhat 
blunt at tip; dorsal tooth of stripe usually more prominent 

than in following form ............ leachellus cypridalis Hulst 

5. Size smaller, length of fore-wing 11-13.5 mm.; ground color 
darker brown; stripe narrower than in cypridalis, with dor- 

sal tooth very small or absent; stripe usually more sharply 

pointed than in other leachellus forms; stripe more widely 
separated trom costa by dark brown scaling ............. 

£6 80.3.0 CG DLE, CEC ERCNS leachellus rickseckerellus n. subsp. 

KEY TO SPECIES BY MALE GENITALIA 

1. Uncus a single structure, often bearing short spines but never 
JOMSMEULESMOTASDINES: OF MALS! 2 jigs uci tua ss stole sie sie cleus es ae 2, 

1. Unecus a pair of rounded pads which bear long, pointed hair- 

APETUCHLS CESS OI) ond penis euaepalatie le oh ewatielvelrss ava iulieetade he pascuellus (L.) 

2. Costa of harpé with a long, heaviiy chitinized spine; sacculus 
of harpé with a short, slender spine; oedeagus extending 
considerably basad of attachment of ductus seminalis ....... 4 

2. Costa with no long, free spine; sacculus large, with long, free 

arm or spine; oedeagus extending but little basad of attach- 
NGONE Oe Cloke VkhoRNhiy Se oan cous oemoooe ooo on dor oao odo c 3 

3. Uncus short, stout, flattened, with a mid-dorsal keel, truncate; 
sacculus not heavily toothed; saccus extending far ceph- 
alad, bilobed; gnathos short (Fig. 4) ........ braunellus n. sp. 

3. Uncus long, slender, simple; gnathos long and slender; sacculus 
with a number of strong teeth along its dorsal margin, and 
many smaller teeth along its ventral margin; saccus not 

extending far cephalad, only slightly bilobed (Fig. 5) 
30-60 CON SNEE ALEC E ICSE ERE EIR ROEM eat ese cs earner re mee ea sperryellus nN. sp. 

4. Portion of oedeagus cephalad of attachment of ductus seminalis 
very long, curled in a flat spiral of at least one complete 

turn; free arm of costa of harpé not extending far dorsad 

of dorsal edge and apex of cucullus (Fig. 1-2) ........... 
5.0; 68 DLO SEAN OEE eee RE ne ee leachellus (Zincken) subspecies 

4. Portion of oedeagus cephalad of attachment of ductus semi- 

nalis shorter, not completing a full turn of a_ spiral; 
free arm of costa lying further dorsad of dorsal edge and 

BOE Ore Cui williiey (AMES 8) Saoomoeaes oss neo e occidentalis Grote 

KEY TO SPECIES BY FEMALE GENITALIA 

1. Ostium protruding caudad far beyond genital plate (Fig. 11) 
5 61 .6O OIC RCEC CREO CIO PINOT CEE ICTE ES eR HE Roath braunellus Klots 

1. Ostium protruding caudad little if any beyond genital plate ..... 2 

2. Ductus bursae extremely long, flatly coiled a number of times 

(CUTIES tS) ease nese ieo re leachellus forms and occidentalis; see text 

bo Ductus bursae sometimes bent or twisted, but not coiled a 

UTM CHM OL mb LM CS a iemer ede suai earn ce A catty LOMO ere slr ge Cee 3 



3. Ostium a simple. transverse plate; caudal half of ductus bursae 
very thick and heavily chitinized (Fig. 10) .. sperryellus Klots 

3. Ostium more complex, consisting of a number of rounded plates; 
ductus bursae thin, lightly chitinized (Fig. 7) .. pascuellus (1.) 

CHECK LIST OF SPECIES 

1. pascuellus (L.) 

floridus Zeller 

hastiferellus Walker (partim—+? 2?) 

bo leachellus (Zincken) * 

pulchellus Zeller 

lativittellus Zeller 

hastiferellus Walker (partim—2 7) 

(a) cypridalis Hulst 

(b) rickseckerellus Klots 

3. occidentalis Grote 

agricolellus Dyar 

4. sperryellus Klcts 

5. braunellus Klots 

DESCRIPTIONS, DISCUSSION bake 

1. CRAMBUS PASCUELLUS (Linnaeus) 

(Figs. 6 and 7) 

Tinea pascuellus Linnaeus, 1758, Systema natura, Editio decima, 
Holmiae [Stockholm], p. 535. 

Crambus hastiferellus Walker, 1863, Catalogue of the Lepidoptera 
Heterocera in the British Museum [in| List of the 
Specimens of Lepidopterous Insects in the Collection 
of the British Museum . . . London, 1854-1866, vol. 27, 
Dsl 55s156: 

Crambus floridus Zeller, 1872, Beitrage zur Kenntnis der nord- 
amerikanischen Nachtfalter ... Verh. der K.-K., Zool.- 
Bot. Ges. im Wien, 22 :537. 

Crambus pascuellus Fernald, 1896, The Crambidae of North 
America, Amherst, Mass., p. 27-28, pl. I, fig. 3. 

Crambus floridus = pascuellus (L.) Fernald, 1896, loc. cit. 

Crambus floridus Forbes, 1920, The Lepidoptera of New York 
and Neighboring States ... Ithaca, N. Y., p. 600. 

*JT have no record of the occurrence of the nymotypical subspecies, C. leachellus 
leachellus in California. 
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Pascuellus is an extremely widely distributed species, oc- 
curring throughout the northern parts of both the Palaearctic 
and the Nearctic regions. It does not appear to have evolved any 
subspecies or races despite this wide range, in which it stands 
almost alone in its genus. A great many of the North American 
Crambus are closely related to Palaearctic species; in some cases 
the differences are only racial, although in most cases they seem 
to have progressed to the point of being specific. However, in 
comparing specimens of pascuellus from England, France and 
Germany with a large series from North America, I have been 
unable to find any constant difference that might serve to vali- 
date Zeller’s name floridus as a race. 

Pascuellus is a common species in the northern parts of both 
Palaearctic and Nearctic regions. It appears to be characteristic 
of the Canadian Life Zone in North America, although oc- 
casional specimens may occur south of the true limits of this 
zone. In the Rocky Mountains I have found it locally very com- 
mon in grassy meadows and swamps, but not in acid bogs 

Hastiferellus Walker is a name that has caused a great deal 
of trouble to students of North American Crambus. Mr. G. A. 
Bisset of the British Museum has very kindly compared speci- 
mens and genitalia dissections, which I sent to him, with Walker’s 
type specimens, so that we are now able to clear up the trouble. 
Walker’s three female cotypes are specimens of pascuellus. The 
five males are referrable to leachellus (Zincken), see following. 

Mr, Bisset has also kindly compared specimens sent by me 
with the single type of floridus that remains in the British Mu- 
seum. I am thus sure of the authenticity of my determination 
of this name. This specimen is a female; in the absence of 
knowledge as to the fate of the male specimen mentioned in the 
original description is seems best to fix it hereby as the lectotype. 

DISTRIBUTION, GENERAL—Northern Europe, Asia and North 
America, extending southward in mountainous regions. New 
York to California, not occurring in dry, hot plains areas. 

DiIsTRIBUTION, CALIFORNIA — Seneca, Plumas County, 16 
June, 18 July; Sisson, July; Eureka, 4-6 June; Truckee, 1-7 
July; Siskiyou County. 

TYPE LOCALITIES—Sweden (?) (pascuellus) ; Beverly, Mass. 
(floridus) ; Nova Scotia (hastiferellus). 

Location oF TypES—unknown (pascuellus); 1 2 in Brit- 

ish Museum; 3 ¢@ @ in British Museum (hastiferellus). 

FIXATION OF TyPES—floridus: the 9 in the British Museum 
is hereby chosen as lectotype; hastiferellus: see below under 
leachellus Zincken. 
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2. CRAMBUS L. LEACHELLUS (Zincken) 
(Figs. 2 and 9) 

Chilo leachellus Zincken, 1818, Magazin der Entomologie, Halle, 
Sea: 

Crambus pulchellus Zeller, 1863, Chilodinarum et Crambidarum 
genera et species, Berlin, p. 18, no. 13. 

Crambus lativittellus Zeller, 1863, loc. cit., p. 18, no. 13. 

Crambus leachellus Zeller, 1863, loc. cit., p. 18-19, no. 14. 

Crambus involutellus Zeller, 1863, loc. cit., p. 18, no. 14, (nec 
Crambis involutellus Clemens, 1860, Proc. Acad. Nat. 
Sci. Philadelphia, 12 :203, = C. praefectellus (Zincken).) 

Crambus hastiferellus Walker, 1863, Cat. Lep. Heteroc. Brit. 

Mis) 6 927-155-156" (panini a) ao), 

Crambus leachellus Fernald, 1888, Entomologica Americana, 
4:44. 

Crambus leachellus Felt, 1894, Bull. 64, Cornell University Agr. 

Exp, Sta.,p. 71-73, pl. Il, VIL, XIV, DOU (eenitaliras 
pattern, biology, etc.). 

Crambus leachellus Fernald, 1896, The Crambidae of North 

America, Mass. Agr. College, Amherst, Mass., p. 29-30, 

(lg Ue rays 72 

As far as I know the nymotypical subspecies does not occur 
south of Vancouver, B. C., being replaced southward by the 
subspecies cypridalis Hulst and rickseckerellus Klots (see ff.). 
It is possible, however, that /. leachellus may be found in some 
of the mountainous regions in the northern part of California. 

L. leachellus is treated here at some length because of the 
great amount of misunderstanding that has prevailed regarding 
the synonomy and application of this name. 

Zellers determination of leachellus Zincken may be taken 
as probably accurate, since he states (loc. cit., p. 19) that he 
saw Zincken’s specimen (‘‘ego in ipsius specimine ... vidi...’”). 
As far as I have been able to determine, the Zincken collection 
was broken up and sold at auction in Vienna in 1857. Probably 
all authentic material of leachellus has long been lost. 

Pulchellus Zeller applies to this name as a synonym, prob- 
ably a minor variant. Mr. Bisset kindly compared specimens for 
me with the type, a male, in the British Museum, Likewise into 
the synonymy must go the hitherto unrecognized name of lativit- 
tellus which Zeller validated in discussing a female specimen of 
Kollar’s. Possibly this specimen is in the Vienna Museum. 

The male specimens of Walker’s hastiferellus belong here, 
as is evidenced by comparisons with them made for me by Mr. 
Bisset. There are five of these in the British Museum, of which 

one has been chosen lectotype. 
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Zeller was incorrect in placing Clemens’ imvolutellus as a 
synonym of leachellus. I have studied the type of mvolutellus, 
which is in the Academy of Natural Sciences of Philadelphia; 
the name is a synonym of praefectellus (Zincken), an Eastern 
species which does not occur west of the Great Plains, 

DISTRIBUTION, GENERAL—North America, from British Co- 

lumbia to Texas and Florida, exclusive of the West Coast States 

and the Great Basin. 

DISTRIBUTION, CALIFORNIA—Probably does not occur in the 
state, being replaced by /. cypridalis and 1, rickseckerellus. 

Type LocALitres—Unknown (leachellus) ; Illinois ( pulchel- 

lus); unknown (lativittellus) ; Nova Scotia (hastiferellus). 

LocaTIon oF TypES—Lost? (leachellus); 1 g in British 
Museum ( pulchellus) ; unknown, possibly Vienna (lativittellus ) ; 
g lectotype and 4 ¢ cotypes in British Museum (hastiferellus ). 

2a. CRAMBUS LEACHELLUS CYPRIDALIS Hulst 

(Fig. 1) 

Crambus cypridalis Hulst, 1886, Trans. Amer. Ent. Soc., 13:165. 

Crambus cypridalis Fernald, 1896, The Crambidae of North 
America, Mass. Agr. College, Amherst, Mass., p. 26, 
pl. 3, fig 

Cypridalis is a distinct subspecies of Jeachellus, and may 
even have differentiated far enough, in the opinion of some 
workers, to be regarded as a distinct species. It averages con- 
siderably me in size than /. leachellus, with a much paler 
ground-color of the fore-wing on which darker streaking between 
the veins stands out quite distinctly, In the male genitalia the 
free arm of the costa of the harpé is much longer than in I. leach- 
ellus, often or even exceeding the apex of the cucullus. I am 
not able to say what the characters of the female genitalia are, 
for although [ have studied a considerable number of specimens, 
they are all males. 

In both 7, leachellus and 1. eS there is a certain 
amount of variation in the length and coiling of the basal part 
of the oedeagus. [| have seen one specimen of J, leachellus from 
Florida and one from Kansas in which this does not make a 
complete coil, which is a normal characteristic of occidentalis. 
In the great majority of specimens, however, this seems to be 
a reliable character for differentiating leachellus and occidentalis, 
as noted in the key. 

There appears to be very little overlapping of the ranges of 
1, leachellus and 1. cypridalis. The former is common at Van- 
couver; but I have seen one specimen from there that on the 
basis of color and size would be referrable to cypridalis. 
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DISTRIBUTION, GENERAL—Great Basin States and West Coast 

States south at least to the San Bernardino Mountains, Calif, 

DISTRIBUTION, CALIFORNIA—Lower Klamath Lake; Plumas 
County ; Mendocino; Santa Barbara; Sheep Creek, San Bernar- 
dino Mountains, October 26, 

iver VocALimy—— OU tala. 

LocaTION OF TyPE—Rutgers University (1 ¢ ). 

2b. CRAMBUS LEACHELLUS RICKSECKERELLUS, new subspecies. 
(Fig. 8) 

Length of fore-wing, 11.5-13.5 mm. Head and palpi, dull, 
light brown. Dorsum of thorax more shining brown. 

Fore-winc—Ground-color brown, somewhat lustrous, darker 
around silvery-white stripe, especially between it and costa. Sil- 
very-white stripe narrow, straight, with only a rudimentary dor- 
sal tooth, tapering gradually to a sharp point well basad of 
submarginal line. A number of slender, intervenular lines of 
dull, metallic scaling run from stripe toward submarginal line; 
these all tend to be rudimentary except the one below R; (costad 
of stripe) which often forms a spindle-shaped white dash. A 
pale, whitish shade running from end of stripe to outer margin. 
Submarginal line of dull, semi-metallic shading, margined in- 
wardly with darker brown scales. Basad of this on costa is a 
short, broad, white stripe. Apical area white, with a narrow, 
fuscous, triangular patch that is connected basally with a dark 
line running to costa distad of submarginal line. Area between 
submarginal line and outer margin and below subapical white 
shade whitish, flecked with dark brown scales.  Intervenular 
dots in this area blackish, elongated. Fringes somewhat lustrous, 
light brownish, lighter subapically. 

Hinb-winc—Very pale brown, slightly darker apically and 
terminally, fringes somewhat paler. 

COMPARISON WITH L. LEACHELLUS: 

1. Pattern of fore-wing—The silvery-white stripe is nar- 
rower and more acutely pointed, being thus separated from the 
costal margin by a wider area of dark brown scaling, 

2. Male Genitalia—The free arm or spine of the costa is 
longer than in /. leachellus, being sufficiently long if straightened 
out to reach or exceed the apex of the cucullus; the cucullus 

seems to be slightly narrower toward its apex than in /. leachellus. 

3. Female Genitalia—The dorsal edge of the ostium does 
not protrude further than the ventral edge; while in J, leachellus 
the dorsal edge seems to protrude further quite consistently. 
The ostium narrows to the ductus bursae less abruptly than in 
/. leachellus, and appears to be proportionately somewhat greater 
in diameter. A short distance above the bursa copulatrix the 
ductus bursae makes an abrupt bend cephalad, becoming more 
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lightly chitinized, and then runs almost directly to the bursa. 
At this point there is, in /. leachellus, a distinct swelling; in 
l. rickseckerellus this swelling appears to be absent. 

From /. cypridalis it is easy to differentiate rickseckerellus 
at a glance by the characters of size, color and pattern given 
in the key and diagnosis. No consistent difference in the male 
genitalia has been noted between these two subspecies. Owing 
to the lack of females of cypridalis nothing can be said about 
the characters of the female genitalia. 

It is possible that rickseckerellus may eventually be proven 
to be a species distinct from leachellus. On the other hand it 
may be merely a distinct variety (although | doubt this) or a 
habitat subspecies. There is needed a good deal of collecting 
and life-history work on these forms. However there seems lit- 
tle room for doubt that rickseckerellus is a distinct entity of 
some sort, worthy of a name. 

Holotype male, allotype female, 4 male and 2 female para- 
types, all San Diego, Calif., November (Ricksecker coll.). One 
male paratype, Santiago (sic!).Cal., (W. S. Wright, coll.). 

LocaTION oF TypES—Holotype, allotype, 2 male and 1 female 
paratypes in the American Museum of Natural History; 1 male 
paratype in the U. S. National Museum; 1 male paratype in the 
Los Angeles Museum; 1 female paratype in the British Museum ; 
1 male paratype in the author’s collection. 

3. CRAMBUS OCCIDENTALIS Grote 

(Fig. 3) 

Crambus occidentalis Grote, 1880, Canadian Entomologist, 12:16. 

Crambus occidentalis Grote, 1881, Canadian Entomologist, 13 :66- 

67. 

Crambus occidentalis Fernald, 1896, The Crambidae of North 

America, Mass. Agr. College, Amherst, Mass., p. 23, 

pleZe he. 3: 

Crambus agricolellus Dyar, 1923, Insecutor Inscitiae Menstruus, 

12S: 

On the basis of the characters set forth in the keys, and of 
its wide distribution in California, occidentalis must be regarded 
as a separate species, although one closely related to leachellus. 

Mr. G. A. Bisset very kindly compared specimens, which I 
sent to him, with the type of occidentalis in the British Museum. 
I have compared the same specimens with the type series of 
agricolellus Dyar in the U. S. National Museum. There is no 
doubt that the latter is conspecific with the former. 

There is, however, a faint possibility that agricolellus may 
be a valid, although extremely close, race of occidentalis, I have 
been able to study far too few specimens from the northern part 
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of the range of the species, so cannot be sure one way or the 
other. The northern specimens average a trifle larger and lighter 
in color than those from San Diego. The latter show striking 
uniformity except that in an occasional specimen the silvery 
white stripe is more or less filled in with brown scaling. Some 
of the northern specimens, however, are just as small and dark 
as nearly any of the southern, 

Available for study have been 10 specimens from the gen- 
eral vicinity of San Francisco, 3 others known only as from 
“California” and 117 from San Diego. All of these 130 speci- 
mens are males, which is a most curious phenomenon. 

DISTRIBUTION, GENERAL—California. 

DISTRIBUTION, CALIFORNIA — San Francisco; Berkeley, 14 

October; Petaluma, 15 October; Sauzalito (sic!) 8-21 October; 

San Diego, November. 

TYPE LOCALITIES — Sauzalito (sic!) (occidentalis ); San 
Diego (agricolellus ). 

LocATION OF TypES—British Museum ( ¢  lectotype, occi- 
dentalis +. 2 cotypes); U. S. National Museum (agricolellus). 

4. CRAMBUS SPERRYELLUS new species. 

(Figs. 5 and 10) 

Length of fore-wing 11-14 mm. Head and palpi light brown. 
Dorsum of thorax light, shining, golden brown. 

FORE-WING Ground color bright golden-brown, darker 
along costal margin and (sometimes) along dorsal edge of 
silvery-white stripe. Silvery-white stripe broad, very narrowly 
separated from costal margin along basal half. A rudimentary 
dorsal tooth from slightly beyond middle of stripe. Submarginal 
line semi-metallic leaden, oblique in its first third from costa, 
then forming a rounded angle of approximately 90° and run- 
ning almost straight to dorsal margin. Submarginal line nar- 
rowly margined inwardly with darker brown, this bordered bas- 
ally toward costa with a white line. Apex white, with a narrow, 
fuscous triangle in the white area. Short, thin, semi-metallic, 
whitish lines run, distad from silvery-white stripe between veins 
Rs and M,, Mz and Cuy, Cu, and Cus, and Cus. and 2dA, the 
last of these the longest. A distinct whitish or very light brown- 
ish shade connecting end of silvery-white stripe with white, mar- 
ginal, subapical area. Area below this shade and between sub- 
marginal line and outer margin heavily flecked with hight brown 
and very light grey scales. In this area is a series of thin, black- 
ish, intervenular lines. A very thin, dark brown terminal line, 

much darker below apex. Fringes pale brown, lighter below apex. 

Hinpb-wiInG—Very pale brownish-white, darker apically and 
terminally. Fringes almost white. 
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In general color and pattern sperryellus somewhat resem- 
bles leachellus (Zincken), as which it has usually been identified. 
In fact, however, sperryellus has no close relatives among the 
Crambus of western North America. The characters listed 1 
the keys and diagnoses above will serve to differentiate sperry- 
ellus trom leachellus and occidentalis. 

The range of sperryellus probably does not touch that of 
l. leachellus, but overlaps very largely those of 1. cypridalis and 
l. rickseckerellus. From the former of these it can be distin- 
guished at a glance by size, color and pattern. It resembles I. 
rickseckerellus more closely, and worn specimens are not always 
easy to differentiate by color and pattern. The genitalic char- 
acteristics are, however, absolutely distinctive, and can usually 
be seen by blowing or scraping away some of the loose hair- 
scales at the tip of the abdomen, 

Both pattern and male genitalia of sperryellus seem to show 
a relationship to Crambus quinquareatus Zeller, a species char- 
acteristic of the eastern United States that ranges as far west 
as Texas; so that it is closer to this species than to any other. 
It may be distinguished from quinquareatus as follows: 

1. Fore-wing: Qwwmnquareatus — silvery-white stripe ap- 
proaching subterminal line more closely than in sperryellus, often 
touching it; area below whitish subapical shade and beyond sub- 
terminal line brownish, not contrasting with general tone of wing. 

Sperryellus—silvery-white stripe ending more basad of sub- 
terminal line; area below whitish subapical shade and beyond 
subterminal line distinctly grey, contrasting with general tone 
of wing. 

2. Male genitalia: Quinquareatus — costa little produced 
dorsad or curled mesad; cucullus rather square-ended; dorsal 
margin of sacculus a rather smooth ridge, without prominent 
teeth; terminal margin of sacculus rather square-ended, with 
a number (2-5, usually 2) of teeth; ventral margin of sacculus 
smooth, without a number of fine teeth; oedeagus with a dorsad- 
projecting spine at tip and with a slender, not strongly curved 
cornutus, 

Sperryellus—costa considerably produced dorsad and curled 
mesad; cucullus rounded terminally; dorsal margin of sacculus 
strongly toothed; sacculus terminating in a long, mesad-curled 
spine; ventral margin of sacculus finely toothed; oedeagus bent 
ventrad at tip, with a rather heavy, strongly curved cornutus. 

3. Female genitalia: Quinquareatus—ostium projecting free 

far caudad; aiceas bursae with at least three rather irregular 
twists or Coils: one of which occurs almost immediately in from 

the ostium. ; 

Sperryellus—ostium not projecting free caudad; ductus bur- 
sae running cephalad for at least half its length, thick, strongly 
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chitinized, only slightly curved; then narrowing abruptly and 
bent sharply twice only but not twisted or coiled. 

Sperryellus is apparently the commonest and most widely 
distributed Crambus in California. It has consistently been de- 
termined as “leachellus (Zincken)” and occasionally as “trichu- 
salis Hulst” and “occidentalis Grote,” to none of which species 
is it at all closely related. J understand from Mr. Richard M. 
Bohart of the University of California at Los Angeles that it is 
of some economic importance. Mr. Bohart, who is working on 
‘he life-history of this as well as of other California Crambus, 
has very kindly sent me interesting material of the species. 

Holotype male, San Diego, Calit., 15 September y@xick= 
secker) ; allotype female, San Diego, Calif., November (Rick- 
secker) ; 128 paratypes as follows: 

CALIFORNIA: 

Siskiyou County: Dunsmuir, 23 May, 1936 (Sperry) 1 ¢@. 

Sacramento County: Sacramento, 17 June, 1930 (Browne) 
hoes 

Santa Cruz County: Santa Cruz, 14 April, 1928, 1 9. 

Inyo County: Burchim Canyon, 16 May, 1937 (Walton) 1 9 

dulare County se xeter al April alO23 vinos 

Kern County: Havilah, 1 @ ; Bakersfield, 27 September, 
(O39 Vex blueserass, (Morley 2. 4 4. oe 

Los Angeles County: Saugus, 1 September, 1938, ex lawn 
grass (Bohart), 1 g ; Los Angeles, 2 April to 30 Sep- 
tember (Coolidge, Pence), 6 ¢ 6,4 2 Oo 7 Glendale 
Zitores ieee NO ZZ re g Ik ROrs Pasadena (labeled 
Rasy Me oe Alhambra, 22 to 31 July, 1919 (Camp- 
bell), 2 @ 8,1 @; State Insectary, Monrovia (Phil- 
lipson), 1 ¢ ; Claremont (Metz, Baker), 4 oS Wiest= 
wood Hills, August, 9 September to 26 October (Bo- 
ISB GE) Or VOU 7a Cl Ore 

San Bernardino County: Big Bear Lake, San Bernardino 
Mountains, 6,000 ft. alt. 4 July, 193i (Dammers), Oe 
Devils Canyon, San Bernardino Mountains, 7 June, 1931 
(Dammers), 1 9 ; Colton, 21, August (Pilate)e ioe 
oma Weindaw 13 April to 8-15 September (Pilate), 4 
gg, 2 2 2; Needles, 1-6 April, 1918s (Bradley 
ee 

Riverside County: Riverside, 4 April to 24 July (Buckwalter, 
Dammers, Sperry), 6° Gg", 5 2) QO); Palmyspames: 
23-25 May, 1918 (Bradley), 1 ¢,5 2 9 ;@oachella 
2 May, AGS "(Bradleyyr laor. 

San Diego County: San Diego, April to November (Rick- 
seckerm Held sRiazzan Wael) Soe hey Ono ore 
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Pa Countye me binenwake Son Calite(joanson). 14. 

Three Rivers, 800 ft., 6-7 August, 1927 (Bradley), 1 ¢ ; 
“Western U. S. A., 89-93,” collection British Museum 
(probably Lower Klamath ake) in Ong upc 2 eae 

ARIZONA: 

Tempe, 28 June to 28 August, 1921 (Walter & Martinez), 

lig Fee 

It is with great pleasure that I name this species for Mr. 
and Mrs. John L. Sperry of Riverside, Calif., in appreciation 
of their generosity in sending me a great deal of valuable Crambus 
material’ including a qumber of new species, 

DIsTRIBUTION, GENERAL—California and adjacent Arizona. 

DisTRIBUTION, CALIFORNIA—See list of type material. 

San Diego, Calif TYPE LOCALITY 

LocaTIon oF TyPES—Holotype, allotype and a series of para- 
types in the American Museum of Natural History; paratypes 
in the British Museum, Canadian National Collection, U. S. Na- 
tional Museum, Museum of Comparative Zoology, Cornell Uni- 
versity ; Academy of Natural Sciences of Philadelphia, Carnegie 
Museum, Los Angeles County Museum, and the collections of 
Mr. and Mrs. John Ie. Sperry, Miss Annette Braun, Mr. R. M. 
Bohart and the author. 

5. CRAMBUS BRAUNELLUS, new species. 
(Figs. 4 and 11) 

Length of fore-wing, 12-13 mm. Head and palpi very pale 
brownish. Dorsum of thowe slightly darker and more lustrous. 

Fore-winc—Ground-color light brownish-yellow, darker be- 
tween silvery-white stripe and costa, and dorsad of stripe. Silvery- 
white stripe narrow, with at most only a bare indication of a 
dorsal tooth, tapering gradually to a very sharp point well before 
submarginal line. Running from the stripe to the submarginal 
line are 7 slender, intervenular lines of semi-metallic, leaden 

scales, in the spaces between veins from below R; to below 

2d A. These lines are somewhat margined with darker brown 
scales. Area over vein My between silvery-white stripe and sub- 
marginal line, but dorsad of tip of stripe, whitish, but not form- 

ing a clearly-marked white patch. Submarginal line leaving costa 
at an acute angle, bending opposite end of stripe, then running 
to dorsal margin quite close to outer margin. Submarginal line 
of semi-metallic, leaden scales, margined basally with brown. 
This basal margining is very dark toward costa; basad of it is a 
white stripe w hich runs far basad along costa. Apical area white, 
largely filled by triangular, fuscous mark. Area below apical 
area and between submarginal line and outer margin whitish, 
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speckled with dark scales. A series of fuscous, rounded dots on 
outer margin between tips of veins from My, to 2d A. A fine, 
dark brown marginal line, strongest below apex. Fringes whitish 
basally, darker terminally, 

H1np-wrnc—Very pale brownish-white, slightly darker apic- 
ally and terminally. Fringes almost white. 

Although I have only three specimens of this species, and 
the data on one of these are dubious, I have no hesitation in 
naming it. The characters given in the diagnosis and keys will 
serve to differentiate it, not only from the other California 
Crambus, but also from all other North American species. 

Braunellus must be either extremely rare or else extremely 
local. I suspect the latter, for a number of other species of 
Crambus, hitherto very rare in collections, have proven in recent 
years to be common when sought in exactly the right environ- 
ment at the right time. Acid bogs, an environment seldom col- 
lected for moths, seem to harbor many such species. 

Two of the three specimens of the type series are in the 
collection of the Museum of Comparative Zoology and bear 
labels “Colton, Calif., Pilate’ and small, square date labels that 
are undecipherable. They are from the collection of Frederick 
Allen Eddy. I have no doubt of the authenticity of the locality 
on these specimens. From the Eddy Collection material I have 
studied material of other characteristically Californian Crambus 
(1.e., sperryellus and gausapalis) bearing similar labels. Some of 
the latter, be it noted, are specimens collected by Pilate at Loma 

Linda, a locality at which he resided and did much collecting. 

The paratype is from the Holland Collection in the Carnegie 
Museum. It bears a printed label “Opelousas, La., Pilate’ and 
the date “May 30-96.” Inasmuch as Dr. Holland is known to 
have been at times quite careless with the data on specimens, I 

think it probable that this, too, is a California specimen and 

probably came from Colton. 

Holotype male and allotype female, Colton, Calif. (G. R. 
Pilate), ex-coll. Frederick Allen Eddy. Paratype female labeled 
“Opelousas, La., Pilate,’ May 30-96, ex Holland Collection (true 

locality probably California, possibly Colton). 

DISTRIBUTION, GENERAL—California. 

DISTRIBUTION, CALIFORNIA—Colton. 

yer woOcALity— Colton, Calitornia, 

Location oF Types—Holotype and allotype in Museum of 
Comparative Zoology, Cambridge, Mass. Paratype in Carnegie 
Museum, Pittsburg, Pa. 
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OTHER SILVER-STRIPED CRAMBUS OF POTENTIAL OCCURRENCE 

IN CALIFORNIA 

Four other species of silver-striped Crambus may very well 
occur in California, although I have seen no specimens of them 

from there. The following notes will suffice for identification 
of these: 

1. Unistriatellus Packard—An easily identified species in 
which the silvery-white stripe continues without interruption and 
almost without narrowing to the outer margin. It is of wide 
distribution in the northern states and Canada, being essentially 
a.Canadian Life Zone species. West Coast records are: BritisH 
CoLumMpiaA—various localities, July. WasHINGTON — Grayland, 
Long Beach, Ilivado and Chehalis, July-September. Orecon— 
Houser, July. 

2. Latiradiellus Walker (myellus auct. nec Huebner )—Char- 
acterized by the fact that the white stripe, which nearly reaches 
the outer margin( is cut twice by heavy, dark, median and post- 
median bands. Be it noted that the North American species, for 
which Jatiradiellus is the oldest name, is not conspecific with 
the European myellus (Huebner) or with at least two other 
Palaearctic species that are extremely similar in color and pat- 
tern. Latiradiellus is characteristically a species of Canadian 
Life Zone; but I have taken it in Transition Zone in Connecticut. 
West Coast records are: British CoLumMprA—various localities, 
July-August; WasHrincton—Puyallup, August. 

3. Tutillus McDunnough—In the key this species would 
run out to pascuellus (L.); from this species it may be dis- 
tinguished by the very much narrower silvery-white stripe and 
by the very dark brown ground color. Twtillus is another essen- 
tially northern species, which may occur in northern California. 

West Coast records are: British CoLtuMBprIA—Victoria, common, 

generally about the middle of May. WasHincton—Toledo, Tum- 
water, June. OreEGon—Salem, Portland. 

4. Bidens Zeller—In the key this species would run out to 

braunellus. From this species it may be separated at a glance 
by the shape of the silvery-white stripe which is narrow at the 
base of the wing and broadens greatly to the very strong dorsal 

tooth which is located at about two-thirds from the base of the 
stripe. From pascuellus, with which some authors have confused 
bidens, it can be distinguished by the fact that bidens has no 
white patch basad of the subterminal line. Like the three preced- 
ing, bidens is a northern species. It is extremely local, being 

apparently a bog species. West Coast records are: BritrsH Co- 
LUMBIA—various localities, July-August. Orrecon —— Waldport, 
July. 
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EXPLANATION OF FIGURES 

The drawings were made with a camera lucida, but subse- 
quently changed and corrected. They do not, therefore, represent 
actual, single specimens. They are intended to illustrate the 
characters upon which the conclusions of the author have been 
based. 

Since mere size, within the limits of variation of the species, 

has little taxonomic significance, no exactly consistent scale of 
enlargement was used. 

In the figures of the male genitalia the uncus, gnathos, anal 
tube and tegumen have been drawn above the saccus and harpeé, 
and the oedeagus beneath, unless otherwise indicated below. 

PLATE 6 

Figure 1 —Left lateral aspect, male genitalia, Crambus leachellus 

cypridalis Hulst. 

bo —Left lateral aspect, male genitalia, Crambus leachellus 

leachellus (Zincken). 
Figure 

Figure 3 —Left lateral aspect, male genitalia, Crambus occidentalis 

Grote. 

Figure 4 —Left lateral aspect, male genitalia, Crambus braunellus 
new species. 

Figure 4a—Dorsal aspect, saccus and harpés, Crambus braunellus new 
species. 

Figure 5 —Left lateral aspect, male genitalia, Crambus sperryellus 

new species. 

Figure 5a—Dorsal aspect, saccus and harpés, Crambus_ sperryellus 

new species. 

Figure 6 —Left lateral aspect, male genitalia, Crambus pascuellus (L.). 

PLATE 7 

Figure 7 —Left lateral aspect, female genitalia, Crambus pascuellus 

(L.). 

Figure 8 —Ventral aspect, female genitalia, Crambus leachellus rick- 

seckerellus new subspecies. 

Figure 9a—Ventral aspect, ostiwm, Crambus leachellus leachellus 

(Zincken ). 

Figure 9p—Ventral aspect, final bend of ductus bursae, Crambus 1. 

leachellus (Zincken). 

Figure 10 —Ventral aspect, female genitalia, Crambus sperryeilus, new 

species. 

Figure 11 —Left lateral aspect, female genitalia, Crambus brauneilus 

new species. 

Figure 11a—Ventral aspect, protruding portion of ostium, Crambus 

braunellus new species. 
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TWO NEW SPECIES OF LEPIDOPTERA FROM 
CALIFORNIA 

By CHRISTOPHER HENNE 

CALLOPHRYS COMSTOCKI Sp. nov, 

Superior Surface: 
Primaries: Ground color slate grey with brownish cast. 

Basal area and inner margin a somewhat lighter shade than 
apical area. Androconial patch lighter than ground color in ma- 
jority of specimens, sometimes unicolorous, rarely darker. Mar- 
ginal border narrow and dark, extending slightly beyond apical 
curve. Fringes white at outer two-thirds with a dark overlap- 
ping fringe at base, forming a double layer. 

Secondaries: Ground color a somewhat lighter shade than 

primaries and shading into still lighter in approaching anal angle 
where it reaches the extreme to form in some specimens a nar- 
row light grey area interior to the dark marginal border but 
which is restricted to the area adjacent to the anal angle. The 
marginal border is narrow at the outer angle but increases in 
width as it approaches the anal angle w here it is conspicuously 
outlined from a point running approximately from the third 
median nervule to the black tuft at the anal angle which is its 
terminus. Fringes same as primaries but dark tipped near anal 
angle where they merge into the black tuft. 

Inferior Surface: 

Primaries: Ground color brownish grey. The apie third 
of the wing and the discal cell are superimposed with bluish 
green scales. An outwardly convex rather inconspicuous broken 
white line shaded internally with dark brownish grey crosses the 
median area transversely, originating at the upper radial vein 
about one-third internal to the costal angle and continuing to 
the second median nervule. The intensity and length of this line 
varies in individual specimens. Marginal border not as dark as 
that on superior surface. Fringes greyish. 

Secondaries: Ground color brownish grey but a heavy and 
uniform suffusion of bluish green scales obliterates the ground 
color almost entirely. The regions where the ground color is in 
evidence are possibly cases where the green scales have been 
removed by contact, as these areas do not appear to be consistent 
in size nor location, A transverse sinuate broken line shaded 
internally with dark grey to black similar to that on the pri- 
maries but more conspicuous and constant, originates at the cos- 
tal margin and terminates at the anal angle. This line tends to 
tollow the division between the basal and discal areas and forms 
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an abrupt outward convexity approximately between the second 
and third median nervules. The upper part of the line is com- 
posed of a series of more or less straight sections whereas those 
in the lower half are in the form of lunules. Marginal border 
shaded internally with light grey in vicinity of anal angle. Fringes 
greyish, 

The female is the same as the male in markings and 
coloration. 

Type locality: 

Providence Mts., San Bernardino County, California. 

Number and sexes of types (described from 20 ¢ ¢g and 

oy) 
Holotype ¢, Providence Mts., San Bernardino County, 

California, April 20, 1938. 

Allotype ¢@, Providence Mts., San Bernardino County, 
California, April 21, 1938. 

Paratypes Nos. 1 to 18 inclusive: 

Providence Mts., San Bernardino County, California, 

April 20, 1938. 

Paratypes Nos. 19 to 24 inclusive: 

Providence Mts., San Bernardino County, California, 

April 21, 1938. 

Paratype No. 25: 
Providence Mts., San Bernardino County, California, 

March 23, 1934. 

Paratype No. 26: 

Emerged August 25, 1938. Ex. conf. 9, Providence 
Mts. Reared on Eriogonum sp. 

Holotype and allotype in the collection of the Los Angeles 
County Museum. Paratypes will be placed in the U. S. National 
Museum and the Canadian National collection at Ottawa. 

Alar expanse: 2.2 mm. holotype ¢ ; 2.1 mm. allotype 9. 

Average expanse of type series 2.2 mm. 

This new species shows its relationship to Callophrys apama 
Hy. Edw. but is distinct enough to warrant a specific name.. 

It may be distinguished readily from apama by the slate 
grey ground color in both sexes; the uniform bluish green on 
the underside of the secondaries and the conspicuous white 
fringes on the upperside, whereas the ground color of apama 1s 
russet brown, the golden green does not cover the entire under- 
side of the secondaries and the fringes are ashy brown, 

We are greatly indebted to Mr. Charles H. Ingham for his 
generous cooperation in supplying us with additional specimens 
to be included with the type series. 
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COPICUCULLIA MCDUNNOUGHI Sp. nov. 

Palpi grey, sprinkled and bordered with white. Clypeus 
light grey. Front dark grey sprinkled with white; a dark trans- 
verse line runs from here to the bases of the antennae. Tegulae 
whitish with a dark line near base; the area below this line is 
dark grey flecked with white and the area above is bordered with 
black. Abdomen pale ochreous with two or three small black 
dorsal tufts on the basal segments. 

Primaries: Ground color light bluish grey with lighter 
shading between veins which are outlined in black, giving a 
striated appearance to the wings. A dark grey area which in- 
cludes the orbicular and reniform extends to the costal margin 
interior to the orbicular at an angle in line with vein Cu,. This 
dark shading also extends outwardly along the margin to junc- 
tion of vein Ry and costa and is interspaced by three small 
white dashes. Orbicular round with a dark center and ringed 
with black and white, center sometimes containing white point. 
Reniform large, with irregular light colored center and ringed as 
is the orbicular on the inner two-thirds which is convex. The 
outer one-third is faintly outlined and concave. A fine black 
dash extends horizontally from the lower extremity and termi- 
nates in a series of dark striations as it nears the margin. T.a. 
and t.p. lines wanting. A conspicuous black dash occurs just 
above the inner angle originating at the outer margin where it 
is widest, and tapering to a point approximately one-third the 
distance to the base of the wing where it follows and merges 
with vein Cuy. This dash forms an acute angle, interior to the 
outer marginal border, with a series of small black marginal 
dashes that become concentrated at this point to form a more or 
less unbroken line. The inner margin of the wing with the 
exception of the basal portion is heavily marked with black 
scales. The area above and also the area between the reniform 
and the apex varies in the intensity of light grey shading. In 
some specimens these areas are conspicuously light. The outer 
marginal border is whitish, streaked with brownish grey. Fringes 
brownish grey tipped with white. 

Secondaries: Whitish tinged with ochreous brown in limbal 
area and shading to lighter in basal area. Veins outlined in 
darker brown. Fringes whitish with light ochreous base. 

Underside of primaries light grey with slight brownish cast 
and whitish towards apex. 3order clear cut, light, streaked with 
brownish grey. Fringes mottled grey. Secondaries whitish with 
veins outlined in brown and fringes white. 

Female similar to male but primaries are a somewhat darker 
shade of grey and the secondaries are predominantly a dark 
brown shading to lighter in the basal area. 
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Type locality: 

Providence Mts., San Bernardino County, California, 

Number and sexes of types (described from 5 g¢ g and 

Oo) 

Holotype g, April 22, 1938, Providence Mts., San Ber- 
nardino County, California, 

Allotype 9, April 1, 1935, Providence Mise Sant Ber 
nardino County, California. 

Paratype No. Is oe Apml 1) 1935, Providencem\itss 
Bernardino County, California. 

Paratype No, 2:4 2April 211938, ProvidencemMiltse 
Bernardino County, California. 

Paratype No. 3: g, May 9, 1937, Providence Mts. 
Bernardino County, California, 

Paratype No, 4: 9. April 3) 1935, ProvidencemMitss 
Bernardino County, California, 

Paratype No. 5:9, May 6, 1937, ProvidencepMiitc= 
Bernardino County, California. 

Paratype No. 6: ¢@, March 19, 1934, Providence Mts., 
Bernardino County, California. 

Paratype No. 7: @, May 9, 1937, Providence Mts., 
Bernardino County, California, 

Paratype No. 8: 9, April 21, 1938, Providence Mts., 

Bernardino County, California, 
San 

Paratype No.9: ¢, May 22, 1935, Argus Mts\, Inyo County, 
California, 

Alar expanse: 3.7 mm. holotype; 3.6 mm. allotype. 

Average expanse of type series 3.66 mm. 

Holotype and allotype in the Los Angeles County Museum. 
Paratypes to the U. S. National Museum, and the Canadian 
National Museum, Ottawa. 

This species may be readily separated superficially from 
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other members of the group by the light basal and apical areas 
on the primaries, the contrasting dark shading on the inner 
margin of the reniform and orbicular following vein Cus, the 
elongated dash at the inner angle of the wing, and the total 
lack of transverse lines, 



ARGYNNID NOTES 

By Joun A. Comstock 

The eggs of our western Argynnids fall roughly into three 
types. Those of the nokomis - leto group are relativ ely large and 
sub-conoid with flattened bases and conspicuous cupped micro- 
pyles. The members of this group usually frequent meadows or 
moist areas at moderate elevations, where the violets grow lush 
and are in leaf at mid-summer or later. 

The hydaspe-zerene group, and related species frequent 
wooded mountain sides in areas of less moisture, where the violets 
are past their prime even at earlier periods in the season. The 
eggs of this group are much more rounded in the upper half, with 
smaller micropyles, and less cupping on the top, but still with the 
bases definitely flat. 

Argynnis callippe, macaria and their near relatives are on 
the wing in late spring, and frequent dry areas at relatively low 
elevations, where violets appear only with the spring rains, and 
have withered long befere the time of ovipositing. The eggs of 
this group are nearly spherical, with small and inconspicuous 
micropyles, their bases being usually well rounded. The following 
notes serve to bring out these points. 

ARGYNNIS LETO 

Egg: Sub-conoidal, the base flat, and the top depressed with 
the micropyle conspicuous, There are from 20 to 22 longitudinal 
ridges beginning at the base and running towards the pceRY 
but several of these coalesce in the upper third of the egg. The 
depressions between the longitudinal ridges are crossed a lower 
transverse subsidiary ridges, giving the egg a checkered or pitted 
appearance, The color is at first a clear yellow, changing gradu- 
ally to brown, with purplish mottlings and spots. 

Described from eggs secured by Lloyd Martin at Chris Flats, 
between Bridgeport and Walker River, Calif., the eggs being laid 
July 27, 1936, and hatching August 6, 1936. 

This egg is very similar to that of A. nokomis (—apacheana 
Skin.) which we illustrate on Plate 8, fig. B. 

Larva of A. leto Behr. First instar. 

Length, 1.4mm. Head, glistening black, covered with numer- 
ous spiculiferous setae. Ocelli, black. Antennae, cream colored. 

Body: Cylindrical, straw colored, covered with several rows 
of long curving setae, each topped with a globular hyaline tip or 
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PLATE 8 

A. Egg of Argynnis hydaspe viridicornis Comst. 

B. Egg of Argynnis nokomis Edw. (—=apacheana Sk.). 

C. Egg of Argynnis callippe comstocki Gund. 

D. Larva (first instar) of Argynnis leto Behr. 



club-like expansion. The first row of these setae is submedian in 

position, and is doubled,—that is, two setae arise from a single 

tubercle on each segment. The next lateral row is composed of 
single setae, the tubercles giving rise to them being definitely papil- 
liform, and each seta being placed posteriorly on the segment. 

The third lateral row of setae also arise from single tubercles. 
Each seta in this row is placed anteriorly on the segment. 

In addition to the above, each segment has, below the spiracle, 
three additional setae. 

The first cervical segment bears, in the mid-dorsal area, a 
dark scutellum, with several papillae superimposed on it, each 
of which gives rise to a seta. 

The newly emerged larva is shown on figure D of Plate 8. 

ARGYNNIS NoKOMIS Edw. (=apacheana Skin.) 

The egg of this species was described by the author in the 
“Bulletin” for September - December 1928, Part 3, p. 89. We 
are showing a retouched photograph on the accompanying cut. 
Riates ne. B. 

ARGYNNIS HYDASPE VIRIDICORNIS Comst. 

Eggs of this species were secured from a captive female 
taken at the type locality in the Greenhorn Mts., July, 1939. A 
photograph was taken from which the cut shown in Fig. A of 
Plate 8 was made, but we were unable through lack of time to 
complete an accurate description. The illustration, however, fur- 
nishes the necessary information as to its form. It will be noted 
that the upper portion is much more rounded than the egg of 
A, nokomis, and the micropyle smaller and less depressed. 

ARGYNNIS CALLIPPE COMSTOCKI Gund. 

The egg of this species is nearly spherical, and measures 
> mm, in height and the same in width. There is almost no 
flattening of the base, and very little cupping of the micropyle. 
The ridges are developed much as with other species, but they 
tend to coalesce both in the upper and lower quarters of the egg. 
The color when first laid is yellow, changing later to a pinkish 
brown. The example from which our drawing was made was 
laid June 3, 1930. See Plate 8, fig. C. 
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NOTES ON THE EARLY STAGES OF NEMORIA 
PISTACIARIA PACK. 

By Joun A. Comstock and CHRISTOPHER HENNE 

In the “Bulletin, Southern California Academy of Sciences” 
for May - August, 1937, the senior author, in association with 

Commander Dammers, described the larva and pupa of Chlorosea 

naidaria Swett. 

Dr, McDunnough, in his latest Check List now places this 

species as a Synonym of Nemoria pulcherrima B. & McD. 

During a recent collecting trip in Mint Canyon, Los Angeles 
County, we had the good fortune to take a gravid female of a 
closely related species at light, which deposited a number of eggs 
in the collecting jar. This has enabled us to record some informa- 
tion on the early stages of Nemoria pistaciaria. 

The egg of this species is shaped like a flattened oval lozenge, 
the base being flattened and the top slightly cupped. The upper 
surface is covered with a fine poneulition composed of barely 
perceptible raised walls enclosing hexagonal cells. This reticu- 
lation apparently does not extend over the sides or onto the base 
of the egg. The color is at first a pale yellow, slowly changing 
to orange. The egg measures .38 mm long by .23 mm wide and 
is approximately .18 mm. thick. A photograph of the egg in 
Itaero-superior aspect is shown on Plate 9, 

The newly emerged larvae readily accommodated themselves 
to young leaves of Ouse us, which is presumably their native 
foodplant. 

PLATE 9 

Egg of Nemoria pistaciaria, enlarged x 

approximately 90 diameters. 

Photo by Edw. Cobb, retouched by Comstock. 
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The young larva 1s pale orange, its shape somewhat approach- 
ing the mature phase, but with less swaneaneed processes. The 
mature larva is very similar to that described for naidaria as 
above quoted, the chief difference being in the somewhat more 
rugose surface, the lighter coloration, and the more regular shape 

of the keel-like processes along the dorsum of the larva of pistaci- 
aria. Plate 10 gives a good representation of the mature larva, 
at rest on a twig of oak, 

This larva has the same quivering habits as have been noted 
fon) 

for some others in the group. 

Pupation occurs on the food plant, in a delicate webbing. 

Pupa: Length, 9.5 mm, the single example measured being 
somewhat dwarfed. Body ground color, pale buff. The brown 
spots occurring over the wing cases, and to a lesser extent on the 
thorax and body, are placed very much as is the case with the 
pupa of Nemoria pulcherrima, but are somewhat reduced in 
number and are smaller. 

PLATE 10 

Mature larva of Nemoria pistaciaria (enlarged ) 

resting on sprig of oak. 

Photo by Edw. Cobb. 
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PLATE 11 

Pupa of Nemoria pistaciaria, dorsal, lateral and 
ventral aspects, enlarged x 7. 

Photo by Edw. Cobb. 

The thorax is less robust than in the last named species and 
the head is proportionately larger and more rounded. In other 
respects the pupa closely resembles that of pulcherrima, as will be 
noted by reference to Plate 11 of this issue in comparison with 
Plate 40 of the May - August, 1937 issue of the “Bulletin”. 

Our pupae of pistaciaria gave forth imagines in April of this 
year rather than carrying over a season, as did N. pulcherrima. 
Our series of N. pistaciaria records captures in the months of May 
(Petaluma, Cal.), June and July (San Diego), September (San 
Diego), October and December (Los Angeles), and it would 
therefore seem that the species is multiple brooded. 

eae eae 

A NEW LAND SHELL FROM LOWER CALIFORNIA 

By G. WILLETT 

On February 22, 1937, Mr. and Mrs. Emory P. Chace and 
the writer spent an hour or more searching for land shells among 
rocks on a hillside about nine miles north of Ensenada, Lower 

California. As a result of our work we obtained three adult, or 
sub-adult, and two juvenile specimens of a species unknown to 
us. As the larger specimens were all more or less worn and 
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bleached, they were laid aside to await accumulation of more 
material. 

On April 21, 1940, the locality was again visited by Mr. and 
Mrs. Chace, on this occasion accompanied by Dr. W. O. Gregg, 
and, although no living specimens were found, enough additional 
material was secured to permit a more comprehensive study of 
the shell. As these specimens appear to represent a species un- 
known to science, it may be known as: 

MIcRARIONTA (? EREMARIONTA) CHACEI, new species. 
(Plate 12 ) 

Description: Shell of moderate size, considerably elevated. 
Whorls 5 to 5%, rounded. Outer lip strongly descending, slightly 
reflected. Umbilicus almost entirely covered by the expanded 
columella. Aperture oblique. 

Embryonic whorls transversely wrinkled for a fraction of 
a turn, then very finely papillated; over this are scattered larger, 
elongated papillae, rather widely and irregularly spaced. These 
larger papillae disappear at the end of the second nuclear whorl 
(the finish of the first growth stage). From this point forward 
the smaller papillae become finer and more sparse until they dis- 
appear near the beginning of the fourth turn. The remainder of 
the shell is smooth excepting for numerous growth lines. 

Periostracum thin and polished. General color near Buffy 
3rown, with a conspicuous band of Vandyke Brown, about 1 to 
1% millimeters wide, and bordered above and below by poorly 
defined lighter areas, encircling the shell just above the per- 
iphery. (The color characters were not taken from the type, 
but from a fresher—though imperfect—specimen which is pre- 
served with the type.) 

Type No. 1062 Los Angeles Museum, was collected by G. 
Willett among rocks on the southeast side of the highway, just 
south of highway bridge, at lower end of El Tigre Canyon, 
about 9 miles north of Ensenada, Lower California, Mexico, 
February 22, 1937. It has 5% whorls and measures in milli- 
meters: Max. diam., 21.9; min. diam., 18; alt., 16.4. Paratypes 
are in the collections of Mr, and Mrs. Chace, Dr. Gregg and 
the writer. 

Remarks: This species can hardly be confused with any 
previously described. In color, altitude, strongly descending lip 
and nearly closed umbilicus, it resembles some examples of 1. 
wolcottiana (Bartsch), but the sculpture of the nuclear whorls 

is very different. In the latter feature it is practically identical 
with M. inglesiana Berry, but that shell is much flatter and has 
an open umbilicus. From M,. merrilli (Bartsch) and M. penin- 
sularis (Pilsbry), chacei differs in its closed umbilicus and, from 

the former at least, in different sculpture of the early whorls. 
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3ecause the sculpture of the nuclear whorls of M. chacei 
is practically identical with that of M. imglesiana, | have tenta- 
tively followed Dr. Berry and assigned this species to the sub- 
genus Eremarionta. However, it does not seem certain that such 
assignment is the correct one. I do not know of any other species 
of Eremarionta with nuclear sculpture like that of inglesiana 
and chacei, in fact, as Pilsbry has pointed out (Land Mol., N. 
vie 1939S pe Z 04) eaimest his feature these two species appear to 
resemble some Helminthogly ptas more closely than they do typical 
Eremariontas. It is probable that a definite assignment can not 
be made until the anatomy of one or both species is studied, 

I take pleasure in naming this shell for Mr. and Mrs. Emory 
P. Chace, who are well and favorably known, not only for their 
diligence in collecting, but for their willingness to cooperate with 
other students of conchology. 

PLATE 12 

Micrarionta chacei 

Willett. 
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NOTES ON NORTH AMERICAN MICROLEPIDOPTERA 
WITH DESCRIPTIONS OF NEW GENERA 

AND SPECIES 

By Aucust Busck 

FAMILY MOMPHIDAE 

MOoOMPHA BOTTIMERI N. Sp. 

Labial palpi with second and third joint slightly roughened 
in front; white, strongly marked with black on outer sides and 
with brush sprinkled with black. Tongue well developed, spiraled, 
scaled at base, white. Antennae dark fuscous with very narrow 
white annulations; basal joint white. Head and thorax silvery 
white. Fore wings elongate ovate with apex produced, pointed 
and slightly ainuate below, but the scaling gives the wing the 
appearance of being falcate. Venation typical of the genus. 
Silvery white with fawn-brown and black markings; basal half 
pure white except for the costal edge which is black with two 
shght triangular black projections, one near the base, the other 
at basal fourth. Outer half of the wing heavily overlaid with 
fawn-colored and slightly raised black scales with an iridescent 
sheen leaving the silvery white color unmixed only in a small 
costal streak at apical third and in a somewhat larger area on 
terminal edge ; the darker apical half of the wing is edged basally 
by an outwardly curved dorsal streak of raised black scale, 
which nearly meets a similar outwardly curved dorsal streak with 
raised black scales; this latter limits a triangular costal spot of 
white, black-tipped scales, followed by the small costal white spot ; 
beyond this is a large arrow-shaped area of white, black-tipped 
scales, limited apically by an oblique black costal streak followed 
by a white line and dorsally by the white area on termen, which is 
edged outwardly by a thin, oblique black line. Costal cilia mixed 
black and brown; dorsal cilia pure white below apex; yellowish 
along termen. Hind wing silvery fuscous with dark fuscous 
cilia. Legs black on outer sides, whitish on inner sides, tarsi 

black with narrow white annulations; tuft on posterior tibiae 
yellowish. 

Male genitalia (Plate 13, fig. 1) typical of the genus with the 
harpes divided, costal part thin and soft, apex rounded; dorsal 
part more heavily chitinized and ending in a short hook; anellus 
with two lateral triangular processes, enclosing the slightly 
curved, short aedeagus; two long, strong, hooked cornuti. Uncus 
long, curved, pointed, spear-shaped. 
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Female genitalia (Plate 13, fig. 3) with ostium small, cup- 
shaped, flush with the abdominal wall; ductus long, looped once 
upon itself; bursa oval with two strong “S”-shaped signa the 
bases of which extend outside of the bursa. 

Alar expanse, 9-11 mm. 

Tyere—U. S. Nat. Mus. No. 54052. 

Hapitrat—Gainesville, Florida. 

FoopPLANT—C rocanthemum corumbosum, 

Reared in large series by Mr. L. J. Bottimer from the seed 
pods of the above plant. The moths issued in late May and early 
June. 

A very distinct and pretty species which reminds one of and 
is closest to the much larger Mompha eloisella Clemens. Named 
in honor of my good friend L. J. Bottimer of the U. S. Depart- 
ment of Agriculture, who through many years has added much 
to our knowledge of the North American Microlepidoptera 
through his careful rearings and discoveries of many new forms. 

MOoMPHA CAPELLA 0. Sp. 

Second joint of labial palpi with well developed brush, dark 
brown closely sprinkled with white; terminal joint roughened in 
front, blackish brown with a narrow white annulation on middle. 

Antennae blackish brown with narrow whitish annulations. 
Tongue well developed, spiraled. Face golden yellow. Head and 
thorax dark brown, sprinkled with white. Fore wings elongate 
ovate, pointed, termen slightly sinuate below apex; dark brown, 
thickly dotted with white and black on base and on outer four- 
fifths; a large tuft of raised black scales, edged with white and 
brown on the fold; another similar large tuft below the end of 
the cell; a narrow, outwardly sharply angulated, brown fascia 
terminating in a short longitudinal black dash at apical fifth; 
costal cilia white, tipped with black and with an oblique line on 
base; dorsal cilia brownish white. Hind wings light brownish 
fuscous; cilia a shade darker. Abdomen dark brown. Legs dark 
brown, mottled with white scales. Tarsal joint dark brown with 
narrow white annulations. 

Male genitalia (Plate 13, fig. 2) typical of the genus with 
uncus long, narrowly spear-shaped, slightly curved, pointed; 
gnathos and transtilla absent; harpes divided with costal half 
soft, hairy, a little shorter than dorsal half, which is stronger 
chitinized, apex pointed. Anellus a small rounded plate with two 
lateral, elongate, soft projections enclosing the aedeagus. Aedea- 
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gus short, slightly curved, apex pointed; two long, stout, twisted 
cornuti, Female genitalia (Plate 13, fig. 4) with small oval ostium; 
ductus rather wide, long, looped once upon itself; bursa elongate 

ovate with two long sharply pointed, curved signa, the bases of 
which extend outside the wall of the bursa.* 

CHRYSOCLISTA LINNEELLA (Clerck) 

Clerck, Icones Insectorum, Plate 2, fig. 8, 1764. 

This pretty European species has been introduced into 
northeast United States and was well established in 1928, when I 
first identified the species from specimens reared from the bark 
of Linden (Tila europaea) by my friend, Fred M. Schott, at 
Rutherford, New Jersey, in August, 1928. Mr. Schott has reared 
the species repeatedly since then in Bergenfield, New Jersey. It 
has also been received for identification, reared from Julia in 
Boston, Massachusetts. 

The occurrence of the species in America has not hitherto 
been recorded in the literature. 

FAMILY GELECHIIDAE 

AROGA ALLERIELLA new species 

Second joint of labial palpi with well developed furrowed 
brush, white sprinkled with black; terminal joint nearly as long 
as second, smooth, apex pointed, black with apex white. Antennae 
black. Face white. Head whitish fuscous. Thorax black. Fore 
wings black with white markings; a white costal streak, out- 
wardly oblique from before basal fourth, reaching to the fold; 
a smaller inwardly oblique costal streak at apical fourth, opposite 
which a similar white dorsal streak; a short longitudinal white 
spot on the middle of cell; a minute white dot on the middle of 
the fold and a few white scales at apex. Abdomen dark fuscous. 
Legs black with white bars on the tibiae and white spurs; tarsi 
black with white annulations. 

Male and female genitalia typical of the genus (see Proc. 
U.S. Nat. Museum, vol. 86, pl. 61, fig. 17; pl. 68, fig. 51, 1939). 

Alar expanse, 17 - 22 mm. 

Tyre—U. S. National Museum No. 54051. 

Hapirat—Mobile, Alabama. 

FooppLANt—Polygonum maritinum. 

* A page of manuscript to follow this was lost and is not recoverable at present, due 
to the author’s absence in Honolulu. It undoubtedly gave the U. S. National Mu- 
seum number 54053 and biological notes. Mr. Bottimer reared the species in 
large numbers from the seed pods of a plant closely allied to the foodplant of the 
foregoing species. Type locality: New Jersey.—A. B. 
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Reared in numbers from stems of Polygonum by my friend, 
Dr. Th. Van Aller, for whom [| take pleasure in naming the 
species. 

The species is nearest to and nearly identical in ornamenta- 
tion with Aroga coloradensis (Busck), but considerably larger 
and differing in details of the genitalia; A. coloradensis has the 
strongly chitinized tips of the upper arms of the harpe much 
longer and strongly curved against the shorter nearly straight 
tips of A. alleriella; the signum in the female of J. alleriella has 
the four spines much stouter and shorter than those of A. colo- 
radensis, 

PavoLecHia Busck 

Type: P. argentea Busck. 

Proc. U. S. National Museum, vol. 47, pp. 20-21, 1914. 
n. syn. Desmaucha Meyrick. 

Type: D. chrysostoma Meyrick. 

Exot. Micros., vol. 2, pp. 146-147, 1918. 

These names apply to the same easily recognized, strikingly 
marked species, as ascertained by comparison of the types by my 
old friend Edward Meyrick and myself on a visit in Marlborough 
in 1932. Meyrick’s generic and specific names fall as synonyms. 
The slight discrepancies in Meyrick’s description of the vena- 
tion of the hind wings were due to the difficulty in seeing the 
veins in the thickly scaled wings; the denuded wing clearly 
shows vein 5 absent and veins 6 and 7 connate, diverging. (Mey- 
tick concurring. ) 

FAMIEY OE COPHORIDAE 

HASTAMEA DN. n. 

Hasta Busck 

Tyre: AH. argentidorsella Busck. 

Proc. U. S. National Museum, vol. 40, p. 210, pl. 8, fig. 3, 
NO 

Preoccupied by Hasta Kirkaldy, 1906. 

My good friend, T. Bainbrigge Fletcher, has repeatedly 
called my attention to this and asked for correction. 

Male and female genitalia are given on Plate 13, figs. 5 and 6. 
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BANE EORTRICIDAT, 

SYNOPTIC TABLE OF THE 

SUBFAMILIES OF THE NORTH AMERICAN TORTRICIDAE 

On Mate GENITALIA 

HPL ONTN GUT SPMD IOS CINE apse rove, cwencuetencelen Gteves aisha wove beans cin) a tapeten waar eon ateve teres Tortricinae 

UNTCIISMMTO GES CLM teers cars Syakcrroveds ove Gulsie re tober akesevayeuans iehalle: Seels siae Sener nde, eneiaiel 2 

2. \UMCUS SOO. cis oscucke cha Oenineeo ieee Bee aiciioiuic ca Clon cio acorns Cnephasiinae 

IRC TTSESTIVNOO Ghat ante at Meee ae aos a Wy Mahe Rava es ai aa stebe fatal alg Gate eye vohe' ean 3 

3. Uncus long, slender, curved, pointed.............. Sparganothiinae 

Wincissspoon-shapedes b]mmt sche iee cn evecieleieus beigicrslehe s cicnetels Archipsinae 

1. Gnathos absent or divided into two free arms...... Sparganothiinae 

GMOS Men O tear Clive Uinta \ceteererstevererscctealeveneverereuthone st altie ure) s muerte ees ietewiale 2 

ZA Onavnosmwath tat wentral plates o2..56 2 eo. ene cles cacee Tortricinae 

Gnathosmoook-likes without splaten. scssseckc oboe ches eee che cece sie 3 

3. Gnathos a strong compressed hook...................-. Archipsinae 

Gnathos weak with small hook....................... Cnephasiinae 

ON FEMALE GENITALIA 

Signum a single smooth horn with bulbed base........ Archipsinae 

Signumisasstraight dentate band. .0.......5....-e-265- Cnephasiinae 

Siemimmamsimeles stellate: plates... ac 2.6 cc < clereiesticesaye sic Tortricinae 

Signum a smooth ribbon or a twisted rope .... Sparganothiinae * ** 

SUBFAMILY ARCHIPSINAE 

TEMPLEMANIA new genus 

Type: Tortrix animosana Busck. 

llounmNey.. Ent, Soc.,, vol; 15, -p. 235, 1907. 

Second joint of labial palpi long, upright, close to vertex; 
terminal joint short, blunt, slightly porrected. Antennae half the 
length of the fore wings; strongly, doubly pectinate in the male, 
simple in the female. Tongue well developed, spiraled. Face, 
head and thorax smooth. Fore wings with base of costa gently 
curved, apex bluntly pointed, termen ounded. dorsal edge parallel 
with costa; 12 veins all separate ; vein 2 from middle of cell, 3 
from end on cell, 4 and 5 approximate, 6, 7, 8, parallel; 7 to 

termen below apex, 1b strongly furcate. Hind wings as broad as 
fore wings, termen evenly etme: 8 veins, 6 and 7 closely ap- 
proximate on basal third, thence div erging; 3 and 4 connate; 5 
approximate to 4. 

* Except Niasoma with signum a_ horn. 

=* Some species in all subfamilies have no signum. 
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Male genitalia (Plate 14, fig. 5) with well developed, spoon- 
shaped uncus; soci porrected, elongate ovate, pointed with long 
hairs; gnathos a strong hook; transtilla broad, nearly straight 
with 5 or 6 strong, short spines on each side of the slightly 
depressed center; harpes simple elongate ovate with rounded 
apex and short, thickened sacculus; aedeagus long, straight, but 
bent at the juncture with anellus; cornuti four or five long, 
slender, deciduous spines. 

Female genitalia (Bull. Brooklyn Ent. Soc., vol. 26, pl. 10, 
figs. 4, 5, 1932) with eighth abdominal segment clothed ventrally 
with heavily matted, plush-like scales, ninth joint ventrally clothed 
with curiously inflated club-like scales. Ostium large, funnel- 
shaped; ductus short, narrow posteriorly, widening towards the 
bursa which is large, irregularly oval and contains one short, 
compressed, blunt signum with a broad base; ductus bullae short 
emitted from the middle of ductus bursae; bulla seminalis half 
the size of bursa. 

Besides the genotype Templemania animosana Busck the 
following species fall in this genus as the general habitus, color 
and ornamentation would indicate: Tortrix sarothrura Felder 
(Reise Novara Zool., pl. 139, fig. 33, 1875). Syn. Tortrix aun- 
comana Busck (Journ. N. Y. Ent. Soc., vol. 15; p. 236; 1907)% 
Tortrix millestriata Walsingham (Biol. Centr. Am., vol. 4, p. 277, 

1914) and Tortrix apertana Walsingham (Biol. Centr. Am., vol. 
4p. 277, 1914). 

Named in honor of my friend Mrs. Thomas Carlin (nee Miss 
Eleanor Templeman Armstrong) in grateful recognition of her 
most valuable, loyal help to me and other students by her pains- 
taking illustrations of the intricate minute structures, with which 
we deal. 

SUBFAMILY TORTRICINAE 

GENERIC TABLE OF NORTH AMERICAN SUBFAMILY 

TORTRICINAE 

On VENATION AND EXTERNAL CHARACTERS 

a 
fe MOre Swink TOuCOStA es ces cect Hostel ee essai ssi zn eu eNO ower eee 2 

IONE) YUNes a\PuHN’ 7, {Ho WOMAN GdooagouLeoao oor Argyrotoza Stephens 

type: bergmanniana Linn. 

bo Hind wing with all veins presSent................... Peronea Curtis 

type. cristana Fabricius 

Hind wing with 3 and 4 coincident.............. Apotoforma Busck 

type: rotundipennis Wlsm. 

The genus Tortrix Linn. should be restricted to the geno- 
type, the European T. viridana Linn, 
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GENERIC TABLE OF THE NORTH AMERICAN SUBFAMILY 

TORTRICINAE 

ON MALE GENITALIA 

MESO CIM AIOS CTI seus sueietersie eta) chescesiie slicks olplsbel apencitelersiis| ouel« oils Apotoforma Busck 

type: rotundipennis Wlsim. 

SOGIIMPRESeMiN Well GEVELOD COS fs) ecr< space) cle «ile eevee slo exes leiereicle o's 2 

2. Ventral plate strongly chitinized with edges folded over...... 
ee osetia ya cates Seale aoe Noha abaser ae Weteneenblm Suk eer gules Peronea Curtis 

type: cristana Fabr. 

Ventral plate weakly chitinized, straight...... Argyrotoza Stephens 

type: bergmanniana Linn. 

Synopsis of Subfamily Tortricinae. Fore wing, 7 and 8 separate to 
costa (Apotoforma and Peroneda) or to termen (Argyrotoza); Hind- 

wing without pecten. Uncus absent. Gnathos not divided, with ventral 

plate. 

PERONEA NEGUNDANA New species 

(Plate 14, figs. 1 and 2) 

Labial palpi, face, head and thorax light whitish yellow. 
Fore wing light yellow overlaid with slightly darker yellow dust- 
ing and with black markings. A large triangular spot, reaching 
from the basal third to apical fourth and downwards to the middle 
of the cell, blackish fuscous, normally with the center ochreous; 

numerous small raised tufts of deep black scales, one on the 
base of the cell, another below it on the fold; a series of six or 

seven along the basal edge of the costal triangle; and outwardly 
curved series of black raised dots from middle of costa to middle 
of termen and others scattered over apical third of the wing. 
Cilia light yellow sprinkled with black. Hind wing whitish with 
terminal edge touched with blackish fuscous. Abdomen light 
yellowish fuscous. Legs whitish yellow; tarsi with black annu- 
lations, 

There is considerable variation in the coloration in the 
nearly hundred specimens before me; some specimens have the 
triangular costal spot much less prominent, nearly obsolete and 
the small black tufts of raised scales much more numerous and 
scattered over the entire wing. 

Male genitalia with hood-shaped tegumen; ventral plate 
elongate, deeply forked at tip with a strong, sharp spine below 
the furcation; soci long, narrow, erect, reaching beyond the 

ventral plate; transtilla simple; harpes elongate, apex produces 
pointed; sacculus emarginate, thickened, terminating in a hair- 
tuft; aedeagus with strong, long, lateral branch; cornuti two 

short spines. 



Female genitalia with posterior part of ductus strongly rein- 
forced by a line of heavy sclerotizations and another opposite 
weaker line; bursa large, oval; signum a small star-shaped plate. 

Alar expanse, 13-17 mm. 

Tyre: U. S. National Museum No. 54050. 

Hasirat: District of Columbia, Maryland and Virginia 
along the Potomac River. 

FooppLant: Negundum. 

The branched aedeagus of the species is a rare character in 
the genus Peronea, found, as far as known, only in one other 
species, the European Peronea fissurana Pierce; paratypes and 
genitalia slides of that species, kindly presented to me by Mr. 
Pierce, are in the U. S. National Museum. 

SUBFAMILY SPARGANOTHINAE 

This subfamily is confined to the American continent; only 
a single species, Spanganothis pilleriana is found in Europe, 
introduced accidentally within recent time. 

GENERIC TABLE OF THE NORTH AMERICAN SUBFAMILY 

SPARGANOTHINAE 

ON VENATION AND EXTERNAL STRUCTURE 

Synopsis of Subfamily: (1) 7 and 8 in fore wing stalked or coin- 
cident. (2) Hind wing with pecten (except Coelostathma),. (3) Uncus 
long, slender, curved. (4) Socii flat erect. (5) Gnathos divided into 

two free arms, no ventral plate. (6) Cornuti attached on their side, 
deciduous. 

1. Fore wing with vein 9 out of 7; Hind wing without pecten 

Rodi Berecitale palo ieeealatect cise geen aires ag eny Uicy eis Spc ieie MDs ue RAEN Coelostathma Clms. 

Fore wing with 9 free; Hind wing with pecten................... 2 

2. Tongue weak or rudimentary; male antennae bipectinate........ 3 

Tongue well developed; male antennae ciliate.................. 4 

3. Face, head and thorax hairy ..................... Synnoma Wlsm. 

Face, head and thorax normally scaled ............ Niasoma Busck 

4. Fore wing with all veins present in both sexes.................. 5 

Fore wing with 7 and 8 coincident at least in male. 4morbia Clemens 

5. Fore wing with strongly raised scales and decided costal fold 

HoH os eolatas as fue acer tle tat ache ann SO ET CS ICT a Tan cise ge Platynota Clemens 

Fore wing smooth with slightly raised scales; without or with 
SMA BCOStalMlOldy eee sane ne ere Sparganothis Hbn. 



GENERIC TABLE OF THE NORTH AMERICAN SUBFAMILY 

SPARGANOTHINAE 

ON MALE GENITALIA 

il, COAVACE: DOESNT Bardo ohioidenuo obo coloc ono ooo c nada c ome amcor 2 

Emathossdevicloped into ineevarwiS).c8 2. tscves ols wile wie oe cee aleleie cle clei s .« 4 

2. Socii large, upright flattened; transtilla without horns.......... 3 

Socii small; transtilla with large lateral horns...... Niasoma Busck 

type: metallicana Wlsm. 

SAMS CUA STNOOUM aie sels; scone crete seis s scien s ae Coelostathma Clemens 

type: discopunctana Clemens 

PLAN SiMe S TOUS Oe “Ay. fae sicy nate eseneue olswe, olstie- eoeke ute Menwta susie Amorbia Clemens 

type: humerosana Clemens 

4. Harpes evenly tapering to apex .............. Sparganothis Hubner 

type: pilleriana Schiff. 

Harpes with costa and dorsum nearly parallel....Platynota Clemens 

type: idaeusalis Walker 

NIASOMA new genus 

Type: Platynota metallicana Walsingham. 

fiirans; Ent, Soc. Lond, Plate 12, fig 1, 1895. 

Labial palpi very long, porrected; second joint slightly thick- 
ened with rough scaling; terminal joint long, nearly a third as 
iong as second, smooth, obtusely pointed, slightly deflected. 
Tongue very weak, nearly obsolete, spiraled. Antennae in male 

bipectinate, in female simple. Face thinly scaled, smooth; vertex 
smooth with scales protruding over face. Thorax smooth. Fore 
wing with tufts and ridges of roughly raised scales; 12 veins, 
2 from middle of cell, 7 and 8 stalked, 7 to termen, Hind wings 
with cubital pecten; 3 and 4 separate; 5 parallel to 4; 6 and 7 
short stalked. 

Male genitalia (Plate 14, fig. 3) with uncus short, stout, 
curved, spoon-shaped, pointed; socii weak, short, paddle-shaped, 
pointed, porrected, Gnathos absent. Transtilla a narrow band 
with two strongly chitinized, lateral pointed and spined horns. 
Harpes broad, irregularly ovate, sacculus narrow, strongly chiti- 
nized, protruding and spiny at apex. Aedeagus long, stout, nearly 
straight, flaring at tip with four long, thin, needle-like, deciduous 
cornuti. Vinculum a narrow band. 
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Female genitalia (Plate 14, fig. 4) with ostium plate strongly 
chitinized ; bursa large, oval; signum a single strong smooth horn, 

An aberrant genus, but probably best placed in the subfamily 
Sparganothinae in spite of the feeble pecten on the hind wing 
and the single hornlike signum of the female, which would place 
it in the subfamily Archipsidae. 

EXPLANATION OF PLATES 

PLATE 13 

Fig. 1. Mompha bottimeri Busck 2 

Fig. 2. Mompha capella Busck ¢& 

Fig. 3. Mompha bottimeri Busck & 

Fig. 4. Mompha capella Busck & 

Fig. 5. Hastamea argentidorsella Busck? 

Fig. 6. Hastamea argentidorsella Busck ¢ 

PLATE 14 

Fig. 1. Peronea negundana Busck ¢ 

Fig. 2. Peronea negundana Busck 

Fig. 3. Niasoma metallicana Walsingham ¢ 

Fig. 4. Niasoma metallicana Walsingham 2 

Fig. 5. Templemania animosana Busck ¢ 

The figures were made from the author’s slides by Mrs. 
Eleanor Templeman Carlin of the U. S. Bureau of Entomology 
and | wish to express my thanks to her for many years’ helpful 
cooperation and my thanks to the Bureau for permission to use 
these drawings. 
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Bull. So. Cal. Acad.\Sci., v. 39, pt. 2. Notes on N. Am. Microlepid.—Busck 

PLATE 13 
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Bull. So. Cal. Acad. 'Sci., v. 39, pt. 2. Notes on N. Am. Microlepid.—Busck 
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A NEW CALIFORNIA PLUME-MOTH 
(LEPIDOPTERA, ALUCITIDAE) 

By ©, BAINBRIGGE FLETCHER, R.N., F.L.S., F.R.E.S., F.Z.S. 

PLATYPTILIA CRATAEA, N. Sp. 

g . Expanse 21 mm. 

Heap: Dull fuscous; frontal tuft slight, not over one-half 

breadth of eye, acute, 

ANTENNA: Shortly ciliated (about 1%), scape short, stout, 
flagellar segments dilated at tips, pale fuscous, broadly banded 
blackish, 

LaprAL Patpus: Short, subascending, apex of second seg- 
ment level with point of frontal cone; second segment as long 
as breadth of eye, expanded with rather rough scales which pro- 
ject slightly at its tip; third segment short, slender, moderately 
acute: dark fuscous, minutely sprinkled with lighter. 

TuoraAx: Dull fuscous minutely sprinkled with whitish and 
darker, tips of tegulae rather lighter: a few very short hairs 
directed upwards and forwards on collar. 

ABDOMEN: Rather shorter than distance from base of fore- 
wing to cleft, rather slender: dull dark fuscous, very finely 
sprinkled whitish and darker: first segment black on base of 
dorsum, whitish laterally and on distal half of dorsum, second 
segment with an ill-defined white lateral line which is still less 
evident on succeeding segments as a sublateral line edged above 
with blackish scales, tip of third segment slightly expanded on 
sides with looser scales mixed with whitish. 

Lecs: Rather long and slender. [Foreleg: femur long, dark 
fuscous, lined whitish beneath; tibia short, about two-thirds of 

femur, distal half slightly expanded with scales, dark fuscous, 
lined white beneath; tarsus, first segment longer than 2-5 to- 
gether, whitish broadly banded with dark fuscous at apex, second 

segment about two-fifths of first, whitish, its apical half dark 

fuscous, third segment dark fuscous, slightly paler towards base, 
fourth and fifth segments rather dark fuscous. ] 
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Mipvrec: Tibia slightly longer than femur, rather reddish— 
fuscous broadly banded, darker in middle and at apex, which 
is very slightly dilated, bears an acuminate scale-tuft and emits 
a pair of short equal spurs only pointed at extreme tips; tarsus 
as in foreleg but second segment fully half as long as first. 

HinpLteG: Femur fuscous, coarsely speckled darker; tibia 
blackish-fuscous with a slight reddish tinge, especially on basal 
half, where rather coarsely sprinkled whitish, an indefinitely- 
edged whitish band, sprinkled with ferruginous, just beyond 
proximal spurs, apical fifth scarcely dilated with scales which at 
extreme apex of tibia project rather roughly and are whitish- 
tipped, proximal spurs from about two-thirds of tibia, rather 
short, equal, filiform, blunt-tipped, with a few rough scales be- 
neath, white, blackish at bases and with a blackish subapical band, 

distal spurs subequal, the inner spur very slightly longer than 
outer, similar to proximal spurs, outer spur as long as fourth 
tarsal segment; tarsus, first segment shorter than 2 -5 together, 
basal two-fifths whitish minutely flecked ferruginous, otherwise 
blackish, segments 2-4 whitish broadly banded apically, with 
slightly ferruginous, fifth segment short, dull fuscous. 

Forewine: Cleft from about two-thirds, segments rather 
narrow : costa fairly straight to two-thirds of first segment, thence 
down curved to apex, which is produced, pointed, subfalcate, 
termen of first segment strongly incurved below apex, much less 
so on its lower half, lower angle well marked, obtuse, lower mar- 
gin of first segment gently downcurved from base of cleft to 
lower angle, the first segment thus being broader outwardly than 
at its base, second segment also expanded outwardly and as broad 
as first, its upper margin slightly upcurved from base of cleft to 
upper angle, its termen oblique, slightly sinuous, excurved in 
middle, both angles well marked, dorsum of wing faintly ex- 
curved near base, strongly downcurved from below base of cleft 
to tornus: dull brown with a slight ferruginous tinge, minutely 
and inconspicuously sprinkled with whitish and darker fuscous 
scales, these latter tending to form short broad outwardly-oblique 
bars from dorsum on central third of wing and a slight elongate 
blotch in cell at one-third of wing; costal area between base and 
triangle almost blackish, cut (but not sharply) with whitish spots; 
a dull-fuscous-brown costal triangle before and well separated 
from cleft, its inner side (towards base of wing) not sharply 
defined, its outer side (towards termen) more defined and slightly 
concave, its apex terminating in a short black transverse streak- 
like spot rendered rather more conspicuous by an edging of white 
scales on either side; a few more white scales also between costal 
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triangle and base of cleft, which is narrowly edged with black 
around its base and on either side for about two-thirds of its 
length; first segment on its central third strongly suffused black- 

ish-fuscous with a minute longitudinal costal patch of white 
scales, the basal edge of this suffusion indefinite, its terminal 

edge marked by a transverse line of ground-colour running ob- 
liquely inwards from costa to half-breadth of segment, thence 
very slightly excurved; second segment darker than first, its 
second and third fifths strongly suffused blackish-fuscous, less 
evident towards dorsum, this suffusion separated by a transverse 
paler line of ground-colour from the less strongly suffused fourth 
and fifth fifths of segment, the darker area and following paler 
line of second segment being in continuation of those of first 
segment: cilia on costa blackish-fuscous cut with dull-whitish 
rather broadly on anterior two-thirds of costal triangle and be- 
yond triangle and more narrowly and faintly opposite paler line 
on first segment and before apex; on apex with a slight fuscous 
tuft; on termen of first segment greyish with a blackish basal- 
scale-line which is slightly but distinctly interrupted at half 
length of termen; on lower margin of first segment grey mixed 
with blackish but before lower angle blackish followed by whitish 
narrowly just before angle; on upper margin of second segment 
greyish intermixed with black, but blackish before upper angle, on 

which white; on termen of second segment at bases black, nar- 
rowly cut at one-third and two-thirds of termen, then whitish, 
forming a narrow line above black bases, then greyish; on dorsum 
whitish with a few scattered black scales and a moderate black 
scale-tooth at two-thirds, a narrow black wisp beneath cleft, on 
outer half of segment black narrowly cut with whitish, 

Hinpwinc: Cleft from two-fifths and one-sixth, segments 
moderate; first segment elongate-spatulate, evenly broadened ex- 
teriorly, where about twice as broad as at base, costa strongly 

downcurved before apex so that the blunt tip of the segment 
is at half its breadth; second segment with its foremargin very 
slightly down-curved to acute tip, termen faintly concave, lower 
angle well-marked but not sharp, greatest breadth of segment 
(opposite lower angle) about 1% times that at base; third 
segment moderately broad, lower angle (at about three-fifths) 
scarcely evident: pale fuscous thickly overlaid with dark fuscous- 
brown; Cilia dark greyish, a costa with slightly paler patches at 
one-half of first segment and (less so and scarcely evident) just 
before apex on termen of first segment with slight subbasal 
blackish shade, also less evident around tip of second segment, 
on termen of second segment slightly paler at bases, on fore- 
margin of third segment slightly paler, on dorsum basal half of 
cilia almost whitish on exterior half of segment, with scattered 
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black spatulate scales at bases of cilia on basal half of segment, at 
three-fifths a black triangular scale-tooth, its longest side towards 

base of wing but only extending two-thirds across cilia, two or 
three ferruginous-blackish scales at base of cilia beneath tip of 
third segment and a faint ferruginous shade in cilia on extreme 
tip of third segment. Type ¢g, California, Half Moon Bay, 
1-x—1937, W. H. Lange Coll., reared from larva on Scrophu- 
laria californica. The above description is from the type except 
for portion within square brackets, from a cotype, the type being 
defective in this respect (foreleg). The @ is similar to the @. 

r+ 

Cotypes 144 9 from Half Moon Bay ~(W.) aie wance: 
reared from Antirrhinum, Castilleia latifolia and Scrophularia 
californica); one g (Fletcher Colln. 9199) from San Fran- 
cisco (26-XI—1933, Keifer, also reared from Scrophularia cali- 

fornica), received from Mr. Keifer; ¢ @ from Carmel, Cali- 
fornia, April, A. H. Vachell, Coll., received from Mr. August 

Busck as “‘acanthodactyla”. 

The above series exhibits considerable variation in the 
ground-colour of the forewing, most of the Half Moon Bay 
specimens giving a naked-eye appearance of a dull smoky black; 
the San Francisco specimen is paler than the type, more of a dark 
smoky red-brown, whilst the two Carmel examples are still paler, 
of a light reddish-brown, These last mentioned are apparently part 
of the ten specimens from Carmel, Calif., taken in} Avpaihane- 

ferred to by Barnes and Lindsey (Cont. Nat. His. Lep. N. Amer., 
IV, 4, 322: 1921) under the name of Platyptilia acanthodactyla 
Hb., and their figure (Pl. 41, fig. 13) of one of these Carmel speci- 
mens agrees with my type of crataea, as regards shape of wings, 
markings-and scale tufts. I note that in one of my Carmel speci- 
mens (Fletcher Colln. 9839) the lower portion of the outer edge 

of the costal triangle of forewing may be resolved into two dark 
antefissural dots, one above and the other slightly below the base 
of the cleft, which is interesting as showing the development of 
the normal Platyptilia-triangle from the antefissural dots of 
Stenoptilia; these two genera are very closely allied and it is a 
practical difficulty to draw any dividing line between them; some 
African species, Platyptilia by scale-tufts, show the antefissural 
dots and no costal triangle. 

Platyptilia acanthodactyla Hb., has been recorded from 
North America by various authors but I refrain from giving a 
list of references, as in some cases it 1s uncertain what species 

was intended.£ 

= Kearfott’s figure (Bull. Amer. Mus. Nat. His. xxi, pl. 8, fig. 16: 1907) of ‘‘acan- 

thodactyla’’ has no resemblance to acanthodactyla Hb., and Fernald’s record 

(Pteroph. N. Amer., p. 25: 1898) from the state of New York is unlikely to refer 

to crataea: but, so far as I know, the true acanthodactyla does not occur in 

N. America. 
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In comparison with acanthodactyla, P. crataea is more 
clumsily-built,* less neatly marked, and its male genitalia, al- 
though of the same general pattern, are on a larger scale, with 
much broader claspers (harpes, valvae) and the uncus more 
broadened toward its tip, which is decidedly acute (hblunt- 
rounded in acanthodactyla). The wing-segments in acantho- 
dactyla appear narrower, especially the second segment of hind- 
wing, and the cleft of forewing is deeper than in crataea, so that 
the small dark cilial wisp on dorsum of forewing is found outside 
of a line drawn vertically from base of cleft in acanthodactyla, 
but inside or occasionally on (never outside) this line in crataea. 

These two forms were probably derived originally from the same 
stock, but I can only consider them to be distinct species, 

* Hence its name (Greek Krataios: potent, strong, robust). 
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NOTES ON THE LIFE HISTORY OF ASEPTIS 
PERFUMOSA HAMPS. 

By Joun A. Comstock 

On May 22, 1939, we secured a number of green Noctuid 
larvae in Bouquet Canyon, Los Angeles County, while beating 
Manzanita. A few were reared to maturity and proved to be 
Aseptis perfumosa. 

The mature larva is cylindrical and robust, the head as large 
as first segment, and last three segments gently tapering toward 
cauda. 

Length, 28 mm. Body ground color, light green, There is a 
mid-dorsal narrow longitudinal stripe of light yellow or whitish 
yellow, and a still narrower dorso-lateral line running parallel 
with it. 

PLATE 15 

Mature larva of Aseptis perfuwmosa Hamps., 
feeding on Manzanita. 

Enlarged approximately by 2%. 

Photo courtesy Los Angeles County Museum. 
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Stigmatally, a narrow magenta line runs the entire length 
of the body, meeting the same line of the other side above the 
anal orifice. This line is margined inferiorly by a yellow-white 
line of more than twice the width of the magenta line. Below 
this, and over the entire abdominal surface, the color is a bright 

green of a deeper shade than the dorsum, The setae are dark 
and not markedly conspicuous. Each one arises from a round 
white spot which is not elevated. 

Spiracles: White, with narrow black rims. Legs: Dark 
magenta. Prolegs: Green on the two proximal segments; tinged 
with pink on the distal end. 

Head: Concolorous with body, but with a faint mosaic of 
white spots over the crown and along the sagittal suture. Ocelli: 
Green, with one or two frequently showing dark centers. 

Occasional examples lack the stigmatal magenta stripe. 

Plate 15 illustrates the mature larva in lateral view. 

Pupa: Length, 18.5 mm. Color, deep blackish brown with 
a tinge of red-brown; stout, and heavily rugose; widest through 
the third abdominal segment, tapering regularly to the cauda, and 
rounded over the thorax and head, The caudal end is acutely 
rounded, with a pyramidal cremaster extending from it, the latter 
topped by a pair of diverging straight spurs. The illustration on 
Plate 16 obviates the necessity of further detailed description. 

a. 

PLATE 16 

Pupa of Aseptis perfumosa Hamps. 

a. Ventral aspect. b. Lateral aspect. c. Dorsal aspect. 

Enlarged approximately by 3. 

Photo courtesy Los Angeles County Museum. 
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THE EARLY STAGES OF TRACHEA FUMEOLA 

HAMPS. 

By Joun A. Comstock 

Larvae of this Noctuid moth were secured from Manzanita 
by beating on May 22, 1939. They were collected in Bouquet 
Canyon, Los Angeles County, and were raised to maturity in the 
laboratory. 

Notes were made on the mature larva and pupa. The egg, 
and earlier larval instars are still to be recorded, 

Mature larva: Length, 27 mm. Cylindrical, stout, the head 

much smaller than first segment. Body, thickest from fourth to 
eighth segments, tapering from ninth segment to cauda. Texture 
of body surface, smooth. 

Body ground color, gray-green. Under a lens it is noted that 
this color is overlaid by a 
fine network of crenulated 
darker green lines, which in 

some examples tend to be- 
come thicker toward the 
caudal end producing a grad- 
uated darkening in this area. 

Infrastigmatally there is 
a narrow lemon - yellow line 
running longitudinally. This 
is very faint and somewhat 
blurred on the first four seg- 
ments, becomes slightly clear- 
er as the eighth segment is 
approached, and then gradu- 
ally expands and clarifies on 
the three caudal segments. 

The abdomen is concol- 

orous with the dorsum. 

Legs, concolorous with 
the body. The four pair of 
prolegs are blue-green, the 
terminal portions being tinged 
with pink. The anal proleg 
has the lemon - yellow stripe 
on its outer surface as a di- 
rect continuation of the in- 

PLATE 17 frastigmatal line above de- 
scribed. The terminal portion Mature larva of Trachea fumeola 

Hamps. Enlarged approx. by 2%. of this proleg is also tinged 
Photo courtesy L. A. County Museum. with pink, 
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Spiracles: White centered, narrowly margined with black. 

Head: Light gray-green, of a slightly bluish cast, the crown 
mottled with a mosaic of white. Ccelli: The lower two show 
some black shading, the remainder being translucent. 

There are a number of whitish setae arising on the face, and 
a few shorter setae of similar character occur on the body. 

A lateral view of the mature larva is shown on Plate 17, 

Pupa: Length, 21 mm, Color, uniform red-brown through- 
out, overlaid by a barely perceptible bluish bloom. The shape is 
sub-cylindrical, stout, the head well rounded and relatively small. 
The body is widest in the region of the posterior edge of wings, 
and tapers gradually from that point to the cauda. The surface is 
smooth and glistening, without any prominences, ridges, or rough- 
ened surfaces, and lacks any vestige of setae. 

Spiracles, a shade darker than body color, but relatively 
inconspicuous. Cremasteric end rounded, and topped by a single 
stout spur, without a recurved tip. 

Pupation occurs on the ground under debris, in a loosely 
woven cocoon into which gravel, soil, and plant fragments are 
incorporated, 

All of our examples pupated prior to June 2, 1939, 

The pupa is illustrated on Plate 18. 

PLATE 18 

Pupa of Trachea fumeola Hamps. 

Enlarged approximately by 3%. 

Photo courtesy Los Angeles County Museum. 
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THE FINAL STAGES OF POLITES MYSTIC SCUD. 

By V. G. DETHTER 

Our knowledge of the life history of Polites mystic Scud. is 
limited to Scudder’s (1889) description of the early stages and 
to a few supplementary notes on these stages by Dethier (1938). 

In addition to describing the chrysalis of this species, hitherto 
unknown, and the last larval instar, which has been incompletely 

described by Scudder, notes on the younger instars have been 
included in this paper. It is felt that these additional notes will 
be of value if keys to Hesperiid larvae are ever to materialize, 
because any key must take into consideration minute changes in 
detail, especially, since larvae of the different species of this 
family so closely resemble each other. On the other hand, there 
is marked variation in the duration of the different stages, par- 
ticularly the later ones and all data are important. For this reason 
supplemental data are given for the early stages. Also, hiberna- 
tion in this species has been studied for the first time. 

SECOND INSTAR: 

Head width, .70 to .75 mm.; head height, .75 to .8 mm. Head 
shiny piceous, roughly punctate. Bears numerous whitish to 
brown hairs. Body length, 5 to8mm,. Body light clear green dor- 
sally, mottled with greenish white. Thin clear green transverse 
lines in the intersegmental areas. Dorsal line clear green. Lateral 
and ventral areas yellowish. Later in this instar the body presents 
a green and brown background with dull white mottling. Darker 
and duller green dorsally. A scattering of short black hairs. First 
pair of legs and claws of remaining pairs fuscous. 

THIRD INSTAR: 

Head width, 1.45 mm.; head height, 1.5 mm. Head reddish 
brown to piceous and rougher. Whitish hairs more conspicuous. 
Body 8 to 13 mm. long. Light milk chocolate faintly mottled with 
dull white. Dorsal line dull olive brown. Intersegmental mem- 
branes dull grass green. Green disappears toward end of instar. 
Body may also be very dull greenish brown. Anterior and pos- 
terior ends more conspicuously brown. Mottling duller. Short 
black hairs on body more numerous than in preceding instar. 
Spiracles black. 

FOURTH INSTAR: 

Head width, 1.8 mm.; head height, 2.0 mm. Head piceous, 
deeply shagreened. No other changes. Body chocolate with dull 
white mottling. Dorsal line dark due to lack of mottling in that 
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area. Anal plate shiny with vermiculate furrows. Few black 
tubercles with black hairs. Most hairs same color as _ plate. 
Spiracles black. 

FIFTH INSTAR: 

Head width, 2.5 mm.; héad height, 2.5 mm. Head piceous, 
roughly shagreened. Short white hairs numerous. Very similar 
to fourth instar. Body 26 mm, long. Slightly darker chocolate 
than foregoing instar. Very many short black spiny hairs arising 
from black tubercles. Dark brown dorsal line. This larva dif- 
fered from that described by Saunders (as quoted by Scudder) 
in having no greenish tints, no semi-transparency, and fuscous 
thoracic legs instead of whitish. The under surface of the body 
was generally pale brownish with indications of whitish in the 
region of the terminal segments. 

CHRYSALIS: 

Length 16 mm; greatest width 4.5 mm. General color fuscous 
to piceous. On the dorsal side the intersegmental membranes are 
conspicuously burnt sienna in color. The head and the last five 
abdominal segments bear numerous long tawny hairs directed 

PLATE 19 

Chrysalis of Polites mystic Scud., approximately x 4. 

A. Lateral aspect. B. Dorsal aspect. 
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posteriorly, The tapering cremaster is longitudinally ridged on 
the dorsal surface and deeply channeled or scoop-shaped on the 
ventral surface. Ventrally the cremaster, the wide intersegmental 
areas, and the median line are suffused with burnt sienna. The 
free portion of the tongue case is tawny to fuscous. Wing pads 
solid fuscous to piceous. Few tawny hairs on ventral side of 
abdominal segments. Spiracles light brown. The shape and mark- 
ings of the chrysalis are illustrated in Figures A and B. 

The insects from which the above descriptions were taken 
were reared from adults captured in Franklin, New Hampshire. 
In this area P, mystic is single brooded, Eggs were laid on July 4 
and hatched eleven days later on July 15. First moults took place 
on July 23 and 24, the first instar having consumed from eight 
to nine days. The second moult occurred after a lapse of twenty- 
one to twenty-nine days on August 14 and 21. The third instar 
required from twenty-three to thirty-nine days with moults on 
September 6 and 22. 

Cold weather with freezing temperatures usually sets in to- 
ward the last week in September, and larvae that were reared out- 
of-doors ceased eating and hibernated at this time. Thus most 
of these specimens passed the winter in the fourth instar and 
not the third, as did most of Scudder’s. The duration of the third 
and fourth instars, therefore, varies considerably. Hibernation 
usually terminates in May and the first adults appear in June, 
though weather conditions frequently permit of an _ earlier 
appearance, 

Several of the fourth instar larvae were maintained indoors. 
As long as these were fed and kept at room temperature they 
showed no inclination to hibernate. Thus one moulted on 
November 25 after having spent thirty-three days in the fourth 
instar. Having passed twenty days in the fifth instar it spun a 
rather compact cocoon in the grass and pupated December 15. 
After eighteen days in the pupal stage it emerged on January 2. 
The frequency of moults of these larvae kept indoors could be 
accelerated or retarded by controlling the temperature, or to a 
lesser extent retarded by reducing the amount of food avaliable. 
It appears that this species truly hibernates and is not subject to 
diapause during the winter months, 
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NOTES ON THE EARLY STAGES OF EUPHYDRYAS 

GILLETTI BARNES 

By Joun A. ComMstTock 

In July of 1938, while collecting in the Teton area near 
Moran, Wyoming, John and Grace Sperry secured a cluster of 
eggs of Euphydryas gilletti Barnes. These were laid July 26, on 
Twin-berried Honeysuckle (Lonicera involucrata Banks). Vhey 

were sent to us for observation, and hatched August 6, 1938. 

The egg is of the characteristic Euphydryas type, with a 
flattened top, sloping sides, and a rounded base. There are some 
twenty-two longitudinal ridges, extending from the top to about 
three-fourths the distance towards base, the area below these 
being irregularly pitted. The depressions between the ridges are 
crossed by fine raised striations or minor ridges. The color is at 
first a yellowish green, changing to a bright salmon-red shortly 
before hatching. 

The young larvae have black heads and delicate greenish 
bodies. They consume the egg-shell after emergence, and shortly 
thereafter begin to weave a communal web. They began their 
feeding on the dry honeysuckle, but gave about equal attention 
to young Plantago leaves which we furnished as a substitute. 

August 7: There are 55 larvae of the original 60 still sur- 
viving, all in their first instar. Average length of larva, 3 mm, 

Head, jet black. The first segment bears a blackish brown 
roughened scutellum. The usual rows of single colorless hairs 
are present, each one arising from a black papillus. 

August 8: Average length of larva about 3.5 mm. Four 
examples have now moulted, the remainder are quiescent in 
preparation for the ecdysis. 

August 9: All the larvae have cast their skins and are now 
in the beginning of the second instar. 

Head, jet black. Average width of head case, .60 mm. 

Body, soiled yellow. The simple hairs have now given place 
to branching spines, the shafts of which are concolorous with 
the body, while the branches are colorless. Scutellum, black and 
rugose. 

Legs, darker than body, tipped with black. I’rolegs, soiled 
yellow, the crochets black. 
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August 12: Many of the larvae have died. Three examples 
have changed to the third instar. The head measurement (width) 
of these ranges between .76 and .8 mm. 

Head, jet black, with black setae. Ocelli, black, placed on a 

raised oval base. 

Body, length, 5 mm. In the mid-dorsal area the body is lemon- 
yellow, merging to soiled yellow on the lateral surface, and be- 
coming lighter on the abdomen. The spines, now large and promi- 
nent, are clothed mainly with black hairs. The mid-dorsal row 
of spines (absent on first three segments) have yellow shafts. 
The next lateral row, which are most prominent, have darker 
shafts, the first two or three being black, the others becoming 
progressively lighter toward the cauda, although considerably 
darker than those in other areas. This row of spines is placed on 
a longitudinal band of brown, which is darkest in the cervical 

area and fades out caudally. The edges of this band are not 
clearly defined and are irregular. 

Latero-inferior to this band is another row of branched 
spines, the shafts of which are yellow, while the branching hairs 
are mixed black and yellow. Inferior to these, and placed sub- 
stigmatally, is another row of somewhat smaller spines, with yel- 
low shafts, bearing yellow hairs. 

Finally a row of very short spines occurs, placed inferiorly 
to the above, some of which are little more than tubercles, several 
being paired, as is the characteristic arrangement in the genus. 
These are yellow, and bear yellow hairs. 

Spiracles: Black, conspicuous. True legs black. Prolegs, 
yellow, with black crochets. 

The larvae which have survived (14 specimens) seem to 
feed equally well on Plantago and young honeysuckle leaves. 

PLATE 20 

Larva of Huphydryas gilletti Barnes in its fourth instar. 

Enlarged approximately by 5. 

Photo courtesy Los Angeles County Museum. 
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August 17: The majority of the larvae have moulted and 
are now in the fourth instar. Length, 24 hours after moulting, 
10 mm, 

Head: Jet black, clothed with long black setae. Head width, 
292 toy -98 mm. 

‘The body appears much as in the prior instar, but the longi- 
tudinal dorso-lateral brown band is more conspicuous and darker 
in color, and the lateral area around the stigmata is pearly white. 

The shafts of the mid-dorsal row of spines are still yellow, 
those of the next lateral row are black, while those of the third 
latero-inferior row are yellow at the base and blackish on the 
tips. The infrastigmatal rows are yellow except for three at the 
cephalic end, which are black. 

The legs and prolegs are as in prior instar, except for the 
anal proleg, which is yellow with a large black spot on its lateral 
surface, 

Spiracles, black. Abdomen, dull yellow, with a narrow longi- 
tudinal brown stripe, mid-ventrally placed. A moderately wide 
band of brown runs along the infrastigmatal fold. 

August 20: Of the surviving specimens, four are in the 
fifth instar, six are in the fourth instar and are still feeding, and 
four are in the fourth instar and have commenced hibernation. 
The hibernating individuals show the following divergence in 
color from the normal feeding examples. All spines are a solid 
black. The dorso-lateral wide dark line is nearly black, and the 
line along the infrastigmatal fold is much darker. 

In the fifth instar the head still remains a glistening black, 
but the clypeus is edged with white. The head width in two 
examples is 1.04 mm; one measures 1.10 mm, and two are 
1.14 mm. 

All spines are jet black. The mid-dorsal band remains a 
lemon-yellow, but is proportionately narrower. The _ stigmatal 
band is clear white, and somewhat narrower. The infrastigmatal 
fold is dark brown, and the abdomen a soiled yellow, with a 
narrow mid-abdominal stripe of brown. The legs are black with 
a lighter edging at the articular junctures, and the prolegs dull 
yellow, each with a brown spot on the lateral surface. Stigmata, 
black. 

The length of larva at beginning of the instar, 12 mm, 

At this stage the remaining larvae went into hibernation, We 
were unable to carry them successfully through the winter, and 
can not therefore record the pupa. 
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THE EUROPEAN GENUS MOROPHAGA HERRICH- 

SCHAFFER IN NORTH AMERICA 
(LEPIDOPTERA: TINEIDAE) 

By J. F. Gates CLARKE 
Bureau of Entomology and Plant Quarantine, 

J. S. Department of Agriculture 

While collecting lepidopterous larvae during the summer of 
1935, in the Thatuna Hills (Moscow Mountains), a few miles 
northeast of Moscow, Idaho, I gathered a small quantity of the 
fungus Cryptophorus volvatus (Peck) Shear. This fungus 
grows rather commonly on the north sides of pine trees (Pinus 
ponderosa Dougl.) and is heavily infested with coleopterous and 
lepidopterous larvae. 

From the lepidopterous larvae collected I secured a series 
of seven moths, which, when later referred to Mr. August Busck, 

were determined by him as probably belonging to the European 
genus Morophaga and representing a new species. 

Since coming to the Bureau of Entomology and Plant Quar- 
antine I have had an opportunity to study this material more 
carefully and, although I] have been unable to compare it with 
European examples of the genus, | have little doubt that the 
species described below belongs to Morophaga. 

MoroPHAGA CRYPTOPHORI, new species 

(Plate 21, figs. 1-2; Plate 22, figs. 3-5) 

Labial palpus grayish fuscous, scales tipped with pale gray; 
second segment suffused with fuscous; third segment with a 
spot at base and one at apex, exteriorly, blackish fuscous. An- 
tenna fuscous, narrowly annulated with gray. Head fuscous, 
scales tipped with pale gray. Thorax and fore wing gray, the 
former strongly overlaid and the latter irrorated and streaked 
with blackish fuscous; from base of fore wing, along vein lc 
a broken blackish-fuscous streak (obsolete in some specimens, 
especially in females) ; at the end of cell, from vein 10 to vein 3, 
an outwardly oblique, transverse, irregular blackish-fuscous spot; 
along costa, around termen to tornus a series of blackish-fuscous 
spots; cilia gray, suffused and irrorated with blackish fuscous. 
Hind wing grayish fuscous, darker toward margins; cilia pale 
fuscous with a fuscous subbasal band. Legs gray suffused and 
annulated with blackish fuscous. Abdomen gray, irrorated with 
blackish fuscous. 
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Mace GenrTatta: Harpe broad, thick, bilobed; costal lobe 

moderately narrow, spoon-shaped; costa produced basally into a 
iong, slightly twisted projection; ventral lobe thick, with an out- 
wardly curved row of short, stout, toothlike projections begin- 
ning at basal third of ventral margin and extending almost to 
distal end of lobe; from base of harpe, slightly costad of middle, 
a prominent fleshy protuberance (probably element of transtilla ) 
giving rise to several long, stout hairs. Anellus an elongate, 
folded plate (which expands broadly when the harpes are 
spread) articulating with the ventro-anterior edges of the harpes 
and attached to the ventro-posterior edge of the vinculum by 
a strong membrane. Aedeagus nearly straight, slender, with a 
fleshy, tonguelike flap at distal end. Vinculum large, very broad 
ventrally, narrower laterally and extending dorsally as two stout 
arms to the articulation with the tegumen. Tegumen short, stout, 
and produced ventrally into two stout, curved processes. Uncus 
fleshy, divided, 

FEMALE GENITALIA: Genital plate heavily sclerotized; pos- 
terior edge produced as a thick, ribbed, spoon-shaped process. 
Ostium slightly produced, round, edged laterally with small, 
curved, sclerotized processes. Ductus bursae sclerotized for about 
half its length; inception of ductus seminalis on dorsal surface 
of ductus bursae, slightly anterior to ostium. Bursa copulatrix 
round, without signum., 

Alar expanse 20-27 mm. 

Type: U. S. National Museum No. 53775. 

Type LocaLtity: Thatuna Hills, Latah County, Idaho 

Foop PLANT: Cryptophorus volvatus (Peck) Shear. 

ReMARKS: Described from the male type and one male and 
five female paratypes, all from the same locality. Paratypes in 
the U. S. National and Canadian National collections. 

The moths emerged from July 23 to July 25, 1935. 

This species closely resembles the European morella, the 
larva of which feeds in a fungus growth of mulberry. The North 
American species differs, however, in the more elongate dark 
markings of the fore wing and the absence of dark spots on 
the inner margin. 

The venation of this species is variable, as will be seen in 

figures 3-3b, the venation often varying on opposite sides of 
a specimen, 

When the larva has finished feeding, it constructs a tough 
silk tube to the exterior of the fungus growth. The pupa is 
extruded at the time of emergence of the moth, 
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Bull. So. Cal. Acad. Sci., v. 39, pt. 2. Morophaga—J. F. Gates Clarke 

1Morgohaga cryptophori 

PLATE 21 

Morophaga cryptophori 

1-1b. Male genitalia: 1, Ventral view of male genitalia with aedeagus 

removed; la, aedeagus, lateral aspect; 1b, lateral view of male 

genitalia with aedeagus removed. 

2. Lateral view of head. 
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Bull. So. Cal. Acad. Sci., v. 39, pt. 2. Morophaga—J. F. Gates Clarke 

ro 

PLATE 22 

Morophaga cryptophori 

3-3b. Wing venation: 3, Venation of entire wings; 38a, 3b, apical halves 
of fore wings showing variation in veins 3 and 4 and 7, 8, and 9. 

4-4a. Female genitalia: 4, ventral aspect: 4a, lateral aspect. 

be Eighth segment, lateral view, showing scale tuft. 
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NOTES ON THE LIFE HISTORIES OF TWO WESTERN 

NORTH AMERICAN MOTHS 

By W. P. MEpLaAR 

Research Associate of Lepidoptera 

San Diego Society of Natural History 

APANTESIS: INCORRUPTA HENRY EDWARDS 

On April 3, 1939, about five to seven miles north of Sonoita, 

Santa Cruz County, Arizona, at an altitude of five to six thousand 

feet, the writer collected a large number of larvae, which proved 

to be of this species. It was noted that the larvae fed naturally 

during the early morning hours or during rain, but through the 

brighter hours of the day they were in hiding under rocks, trash, 
etc. The larvae were found feeding upon a variety of lupines, 

and, in a few instances, they were found feeding upon artemisa. 

They were quite numerous and their number ran into the hun- 

dreds in the two localities in which they were observed. 

The mature larvae are black of body, having a series of 

nodules upon each segment, Those laterally placed are of a 

gilded appearance. Other nodules are black except those on the 

ventral surface, which are brownish. Stiff black hairs arise from 

the dorsal nodules, while hairs below the stigma and those arising 

from the gilded nodules are redddish brown, 

These larvae seem, from our observation, to pass a consid- 

erable time of the resting stage in the larval state, some of them 

remaining without eating for a period of six weeks or more before 

pupating. In this characteristic, they are similar to the larvae 

of Arachnis picta, 

Pupar. Dark brown, covered with a whitish bloom, The 

cremaster 1s composed of some twelve hooks, as shown in the 

illustration. In this it differs from 4. nevadensis G. and R., which 
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is described in Bulletin of the Southern California Academy otf 

Sciences, Volume 34, Part 2, page 150, 1935, as having four stout 

hooks, Pupation occurs under trash on the ground. 

Imacoes. In a series of imagoes raised from these larvae, 

while the wing patterns varied and the markings on the abdomen 

of the female were somewhat varied, there were no variations 

in the markings of the thorax, though in some the head was 

black; in others, black and cream, No gradation was found 

toward a black thorax such as is characteristic of the type A. 

nevadensis. The male imago showed very little variations in the 

maculation of the wing and abdomen, these being practically 

constant. The illustrations of the two females show the extreme 

variations, 

Eces. The eggs were lain in captivity in a mass upon the 

floor of the cage, which was covered with sand. They have no 

adhesive qualities and hatched in approximately ten days. Their 

color is pale vellow, darkening just before hatching. They are 

smooth of shell, indented at the base, as the illustration shows. 

B. Neumoegen, in “Papilio”, Volume 3, page 150, Septem- 

ber -December, 1883, states that “4. nevadensis G. and R. is a 

varietal form of A. incorrupta Henry Edwards, which is the 

ground form.” 

John B. Smith, in the “Canadian Entomologist,’ volume 22, 
page 33, 1890, expresses the opinion that 4. incorrupta Edwards 

and A, nevadensis Grote and Robinson are forms of a single, not 

very variable, species, 

The following table shows how different the present larvae 

are from those of Apantesis nevadensis. The difference in the 

cremasters are noted above. From these facts it would seem 

that A. incorrupta deserves classification as a full species and not 

a subspecies. Henry Edwards first gave it rank as a species, and 

my investigations seem to substantiate this. 
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MATURE 

Length 

COMPARISONS 

We are indebted to Commander C. M. Dammers 

for data on Apantesis nevadensis G. and R. 

LARVAE: 

extended.. 

Abdomen......... 

Dorsal 

Small Tuft..... 

Dorsal Tuft....... 

Sub-dorsal 

Two Lower 

Tufts 

Ioleshaae ease 

IMAGO: 

Apantesis nevadensis 

Grote and Robinson 

On Plantago 

14,”°=32 mm. 

Olive grey 

Olive grey 

Chestnut 

Mauve, with 
chestnut 

hairs on 

upper half ae 

Mauve cules 
soiled 

yellow 

Mauve 

Chestnut 

Chestnut with black rims 

Black; shiny 

Black; shiny 

Yellow; flesh colored 
claspers 

Plain black thorax 

Apantesis incorrupta 

Henry Edwards 

On Artemisia and Lupines 

14,”=—32 mm. 

Black, shading to grey at 
segmental points 

Kid grey 

Black; black tubercule 

Black; black tubercule 

Black, with one or two 

chestnut hairs; lemon 
tufted tubercules 

Black; black tubercules 

Black; black tubercules 

Black 

Black; shiny 

Black; shiny 

Soiled light yellow; 
black crochets 

Black thorax; orange 
buff bars 

Otherwise the imagoes are similar in both cases. 



TRIOCNEMIS SAPORIS Grote 

Several larvae of this insect were collected feeding upon the 

flowers of Eriogonum inflatum in the Gila Mountains, Maricopa 

County, Arizona, beside Highway 80, on May 7, 1939. They 

were very difficult to locate, as their camouflage is most excellent. 

They are long—approximately 30 mm.—cylindrical and the 

ground color is chalk white, marked with longitudinal chocolate 

bars. Two lines of these bars are placed dorsally, broken in the 

middle of each segment, but overlapping the segment junctures. 

A brown stripe, placed high laterally, thins out at the middle of 

each segment, as is shown in the illustration. There is another 

irregular brown line at the ventral edge of the caterpillar, The 

anal segment is brown and carries upon its upper surface a 

white fleur-de-lis. The thoracic legs are pinkish. The prolegs 

are the same color as the bars, 

Pupation takes place under the soil, the insects spinning a 

very loose cocoon, The pupa is dark brown. The imago emerges 

approximately three weeks after pupation. 

A substitute food plant is Eviogonum fasiculatum, upon 

which the larvae were fed in captivity. 

EXPLANATION OF PLATE 

Eggs of Apantesis incorrupta Hy. Edw. 

Dorsal view of Apantesis incorrupta larva. 

Ventral view of Apantesis incorrupta larva. 

Pupa of Apantesis incorrupta. 

Cremaster of Apantesis incorrupta. 

Segment of larva Apantesis incorrupta. 

Male imago Apantesis incorrupta. 

8. Female imago Apantesis incorrupta. 

9. Female imago Apantesis incorrupta. 

10. Dorsal view larva of Triocnemis saporis Grote. 

11. Lateral view larva of Triocnemis saporis Grote. 
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PLATE 23 
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EUPHYDRAS CHALCEDONA DBLDY. & HEW. 

By CuHarites M. DAMMERS 
Riverside, California 

During the last ten years | have made a special study of this 
butterfly in that area of Southern California which lies South 
of the Tehachapi Mountains, and have raised many thousands 
in captivity. The following notes may be of some interest. 

West of Los Angeles City, on the south slope of the San 
Gabriel Mountains and on the south slope of the San Bernardino 
Mountains, all specimens collected are all black, with red only 
on the borders or an occasional slight tinge of red on the pri- 
maries and secondaries, but on reaching the Riverside area a 
small amount of red is found on both primaries and secondaries 
and then gradually as you reach the desert areas to the East they 
become redder and redder. In the Cabazon area both to the 
North and South side of the San Gorognio Pass they are still 
similar to the Riverside area; but at Whitewater, Snow Creek, 
and Chino Canyon there is a change to a much redder type. 
Thence, on through the Morongo Valley and around to the North 
side of the San Bernardino Mountains, they gradually become 
redder, culminating at Rattlesnake Canyon, where in the existing 
small colony they are entirely red. This colony was first found in 
1934 by Mr. M. L. Walton of Glendale. West of this point along 
the Southern edge of the Mojave Desert and on to the Northern 
slope of the San Gabriel Mountains, no colony has been found, 
nor their desert food-plant, Scrophulania antirrhinoides Benth. 
Southwards a small isolated desert colony of a medium red form 
is found in Borego Valley, San Diego County. In Orange and 
San Diego Counties they are similar to those of the Riverside 
area. | have no records trom Imperial County. 

Whitewater is a most interesting canyon, as on the West 
side of the canyon only the medium red form is to be found, 
while in some of the small side canyons on the East side, all forms 
are to be found; red, buffs, black, with every possible combina- 
tion of intermediate forms, of which I have a most remarkable 
series, making it hard to believe they are all the same butterfly. 

In the early spring of 1934 Mr. C. Henne of Pasadena and 
Mr. C. Ingham of Los Angeles discovered a brown form in the 
Providence Mountains which is sixty miles Northeast of the 
San Bernardino Mountains, This form is quite constant in these 
mountains and the Granite mountains at their Southwest end. 
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] have endeavored to find a connecting link between these and 
those of the San Bernardino mountains, searching the Sheep 
Hole, Ord. and Bullion mountains and at Newberry Springs to the 
south but failed to find any traces of the butterfly or its food- 
plant. I have also searched the Ivanpah and Clark mountains to 
the north, with similar results. 

I have cross-bred, many times, this brown form of the 
Providence mountains with the black form from the Riverside 
area, using the females of each kind and the resulting imagines 
were exactly similar regardless of which female was used and 
showed a constant type of a combination of the colors of their 
parents. I then crossed these hybrids with the black forms and 
the red forms and met with failure over several years, the eggs 
always being infertile and I was about to assume they were true 
hybrids, but in 1938, under improved laboratory conditions, (viz.: 
continual change of air) fertile eggs were produced. It still re- 
mains to be proved if these hybrids will interbreed. I then sub- 
mitted to Mr. Gates Clarke of the U. S. N. M. Washington, who 
most kindly compared the genitalia: 

6 males, brown type, from Providence Mts. 

6 males, very red type, from Rock Corral, S. B. Mts. 

6 males, black type, from Riverside area. 

3 males of each of the two hybrids, 

The following is his report: “I have made slides from the 
various forms, also the hybrids. Except for minor variations, 
the genitalia are all the same. The slight differences are no more 
than individual variations. I should say these specimens, includ- 
ing hybrids, are certainly all the same species, and aside from 
the color and size there is nothing to separate them.” 

The larvae and their habits are identical in all these forms. 

In these desert areas they are confined to one food-plant 
Scrophularia antirrhinoides Benth. which is of assistance in find- 
ing new colonies. Only once have I found a stand of the food- 
plant with no colony of the butterfly. This was close to Twenty- 
Nine Palms. Suddleia can be used as a substitute for their 
usual Scrophularias; the larvae take to it readily in all instars. 

In captivity it frequently occurs that the young larvae com- 
ing out of hibernation will feed through one or two instars and 
then go back into hibernation for another year and it may be 
assumed that this also happens in the field, as we know it is the 
case with some of our other desert lepidoptera. I have had an 
occasional specimen feed straight through without going into 
hibernation at all, and I once had a few larvae collected in San 
Diego County that went through three hibernations, the resulting 
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imagines being veritable giants. On two occasions [ have come 
on a fall brood, Oct. 20, 1929 at Aguanga, Riverside County, 
and Oct. 3, 1931 at Snow Creek, Riverside County. I cannot 
account for this, as the new born larvae would have nothing to 

feed on. There were full broods and not an odd specimen or two. 

These red forms from the desert areas are not common in 
collections, probably owing to its not being generally known 
that they fly very early in the year. My records show, full grown 
larvae collected at Whitewater in December and imagines on 
January 15; another year the imagines from this area as late as 
March 29; also full grown larvae ‘collected at Riverside as early 
as January 9, while in the San Gabriel and San Bernardino moun- 

tains they are on the wing in May and June. In the Providence 
mountains and Granite mountains late March is the usual date 
for the imagines. 

On June 17, 1928 in Devil Canyon, close to San Bernardino 
city, I came on a flight of imagines of which at least 830% were 
aberrant forms. This locality was visited the next year and all 
were quite normal specimens. 

I have raised Euphydryas colon Edw. from larvae collected 
in the northern part of California. These larvae only differ from 
those of E. chalcedona in that the color of the body is white, 
instead of black speckled with white, and the food-plant is the 
same. It would be interesting to see if these two species would 
cross-breed and produce fertile eggs, if ever an opportunity occurs 
to do it. 

To get butterflies to mate in captivity calls for a great deal 
of patience and time, and the use of every possible means of 
giving them their natural conditions. When in the larval state 
they are cannibalistic and will eagerly devour newly formed 
pupae. 

It is quite possible that isolated colonies of this very variable 
colored butterfly are yet to be discovered in Southern California, 
which may produce yet other color forms than those now known. 
In 1940, Mr. Hovanitz discovered a small colony in the Old 
Woman Mountains, San Bernardino County. These imagoes 
were similar to those of the Providence Mountains. 



A NEW CARPENTER BEE FROM THE GREAT 
BASIN REGION 

(HYMENOPTERA, XYLOCOPIDAE) 

By CuHartes D. MICHENER 

University of California, Berkeley 

Although the Yylocopa herein described has been previously 
recorded as a form of X. tabaniformis Smith (a Mexican species 
probably not occuring far north of Brownsville, Texas), its rela- 
tionship to X. orpifex Smith of the Pacific Coast is closer than 
that to XY. tabaniformis. It is described as a subspecies of X. 
orpifex rather than as a distinct species, in spite of the fact that 
no intermediate specimens have been found, because the females 
of the two forms are apparently indistinguishable and because 
practically no structural characters can be found to separate the 
males. In order to make the subspecific differences clear, they are 
described in a comparative manner for typical X. orpifex as well 
as for its Great Basin representative. 

XYLOCOPA ORPIFEX ORPIFEX Smith 

Xylocopa orpifex Smith, 1874, Trans. Ent. Soc. London, p. 298. 

Mate: Pubescence of head mixed black and white, that of 
yellow areas of face often entirely white. Pubescence of pro- 
notum mixed black and white, that of mesoscutum, mesepisterna, 
and mesosternum whitish, with a few black hairs intermixed on 
the mesoscutum; mesoscutellum with pubescence predominantly 
black, sometimes a few white hairs intermixed ; metanotum, meta- 
pleura, and propodeum with black pubescence ; coxae with pubes- 
cence partly white; femora with white hairs intermixed with 
black on under sides; anterior tibiae and tarsi with yellowish 
white hairs intermixed with the black and fuscous ones, other 

tibiae and tarsi largely black haired. Abdomen with black pubes- 
cence, sometimes with a few fuscous hairs intermixed, 

This is a common form of the Pacific Coast, ranging from 
Oregon to northern Lower California. The southernmost authen- 
tic record is Ensenada, Lower California (J. Elsea). More 
southern Lower Californian records (Comondu and EI Paraiso, 
Fox, 1893, Proce Calit, Acad. Sc., (2) 4: 21 andy Hoxtalso7 
Proc. Calif. Acad. Sci., (2) 4: 120) are probably based upon 
misidentifications, since specimens at hand from Comondu (E. S. 
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Ross, A. E. Michelbacher) belong to a form agreeing with 
Smith’s description of X. orpifex but structurally distinct from 
that species. In recording X. orpifex from Oak Creek Canyon, 
Arizona, Cockerell (1916, Ann. Mag. Nat. Hist., (8) 17: 286) 
does not mention the sex of his specimens; they may have been 
females of the form described below, 

XYLOCOPA ORPIFEX ANDROLEUCA Michener, n. subsp. 

Xylocopa tabaniformis, Ackerman, 1916, Jour. N. Y. Ent. Soc., 
29: 220 (Utah record). 

Mate: Structurally similar to X. orpifex orpifexr except 
that the smooth, shining, non-tesselated area of the base of the 

spatha of the genitalia is larger. 

Pubescence of head and thorax white, with a few black hairs 

intermixed on the head (except for the yellow areas) (practic- 
ally no black hairs on head of Baker paratype) and on the mesos- 
cutum and mesoscutellum; pubescence of anterior legs white, of 
middle legs largely white with fuscous intermixed in a few 
areas, of posterior legs mixed fuscous and whitish. First ab- 
dominal tergite with white pubescence; remaining tergites with 
black pubescence and without white pubescence dorsally except 
on fifth; pubescence of lateral, ventrally directed portions of 
tergites mixed black and white; fifth tergite with white hairs on 
posterior margin of dorsal portion at the sides; sternites one to 
three with white hairs, four to five with mixed black and white 

hairs, six with black hairs. Length 18 mm. (16 mm. in one 
paratype ). 

FEMALE: Pubescence entirely black, as in X. orpifex 
or pifex. 

FOEOTYPE MALE (Calif, Acad. Sci., Ent. No. 5120); Kay- 

enta, Navajo County, Arizona, July 29, 1937 (K. L. Maehler). 
Two females, bearing the same data, are at haa Paratypes. 
One male, Hiko, Nevada. August 6, 1940 (I. LaRivers); one 
male, Baker, San Bernardino County, California, March 15, 1935 
(M. Cazier collection). Two additional male specimens have 
been seen from Wild Rose Canyon, Panamint Mountains, Inyo 
County, California, elevation 4000 feet (J. W. Johnson), and 
Ackerman records a male specimen, as a variation of \. tabani- 
formis, from Washington County, Utah. Paratypes will be re- 
turned to the collections of Mr _M. Cazier of Berkeley, California 
and Mr. J. LaRivers of Reno, Nevada. 

As will be seen from the preceding list of localities, X. o. 
androleuca is a form of the interior arid regions which consti- 
tute the Great Basin and the area immediately south of it. 
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REVISIONAL NOTES CONCERNED WITH 
CIMBOCERA AND RELATED GENERA 

(COLEOPTERA, CURCULIONIDAE) 

By Pernre ©. 4iiinG.) SR 
State Department of Agriculture, San Francisco, California* 

In order to more correctly place certain new species de- 
scribed herein a rather critical study was made of the genus 
Cimbocera Horn and other closely related genera which revealed 
the need for several revisional changes. The so-called “Cimbocera 
complex” in North America includes the genera Cimbocera 
Horn, Paracimbocera Van Dyke, Miloderoides Van Dyke, Crvp- 
tolepidus Van Dyke, and Miloderes Casey. The apparent close 
relationship of these five genera now placed in the Tropiphorini 
is possibly only artificial and further comprehensive studies of 
the higher categories will probably place Miloderoides, Crypto- 
lepidus, and Miloderes in other tribes. The present study under- 
taken by the author is a necessary preliminary step, and is only 
to reappraise the status of the included species, to assign or 
transfer them to their proper generic position, and to elucidate 
their more salient generic and specific characters. 

Recently Dr. EC. Van, Dyke’ (1934, p. 182-5 519355 paeo)) 
properly raised Cimbocera conspersa Fall to full specific rank, 
showing by a discussion of obvious characters that it is not a 
variety ‘of pauper Horn as contended by Dr. W. D. Pierce (1913, 
p. 379). Van Dyke (1935, p. 3) also has rightly suppressed the 
variety sericea Pierce listing it as a synonym of conspersa. 

The type specimens of all species discussed have been per- 
sonally examined by the author, with the exceptions of Cimbo- 
cera conspersa Fall, Cimbocera pauper sericea Pierce, and Cimbo- 

cera pauper Horn. However, the writer has a specimen of con- 
Spersa (an undesignated metatype) which was identified for him 
by its author, the late Dr. H. C. Fall; a paratype of sericea is at 
hand; the location of the unique “Dacota”’ type of pauper is 
unknown. The species here accepted as pauper is the one cur- 
rently recognized by specialists as such, and which answers per- 
fectly Horn’s original description. 

1 The author acknowledges with thanks certain species received for study, either on 
loan or through exchange, from the United States National Museum and the 
California Academy of Sciences, San Francisco. The loans and exchanges were 
particularly facilitated by Mr. L. L. Buchanan, Mr. H. S. Barber, Dr. E. A. 
Chapin, Dr. E. C. Van Dyke, Mr. E. P. Van Duzee, and Mr. E. S. Ross. I am 
obliged to Dr. P. J. Darlington, Mr. E. T. Cresson, Jr., and Dr. Hugo Kahl 
for information relating to the present location of certain type specimens. 

* Now with the Division of Insect Identification and Classification, Bureau of Ento- 
mology and Plant Quarantine, Washington, D. C. 
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PROCEDURE AND TERMINOLOGY 

The length of specimens considered in this paper is measured 
from the anterior margin of the eye to a point in vertical align- 
ment with the apex of the elytron. The width given is for the 
widest section of the elytra, pronotum, et cetera. The length of 
the antennal scape in relation to the eye is determined when the 
former is lying in. its scrobe. The term subapical area of L. L. 
Buchanan (1939, p. 10) is used for the region on the rostrum 
immediately posterior to the nasal plate which is often impressed, 
glabrous, or with sculpturing and vestiture finer or differently 
colored. The distal more obvious labial region is termed the 
prementum and the basal part, the gular peduncle or submentum 
of curculionid literature, is termed the postmentum, 

The author (1936, p. 102) has previously shown by com- 
parative anatomical studies that the submentum and mentum of 
other Coleoptera is fused in the Rhynchophora forming the post- 
mentum. Often the postmentum is not evident externally as a 
separate region articulating with the prementum and this charac- 
teristic is utilized in the present paper. In determining whether 
the prementum is setose or entirely glabrous on its ventral surface 
one must exercise care not to confuse the adjacent maxillary, 
or labial palpal setae with those of the prementum. 

Recently L. L. Buchanan (1939, p. 10) and Fritz Van Emden 
(1936, p. 73) have explained and illustrated the often confused 
tibial structures of open and closed corbels, as found in the 
Rhynchophora, and have applied certain new terminology to 
associated structures which are useful in classification and identi- 
fication. Briefly, “closed corbel’ denotes two transverse or 
oblique rows of spinules on the outer face (anterior face, if legs 
extended at right angles to abdomen) near the apex of the hind 
tibia. The interstice or “corbel plate’? may be glabrous, setose, 
or squamose. Buchanan has termed the most apical row of 
spinules the “distal comb”? (inner spinous row of Van Emden) 
and the subapical row the “anterior comb” (exterior spinous row 
of Van Emden). If the distal comb extends along the dorsal 
margin beyond the end of the anterior comb toward the base of 
the hind tibia it is then termed the “dorsal comb” (Buchanan). 
When only a distal comb is present and no corbel plate is evident 
the corbels are open. On the other hand if only an anterior 
comb exists with the “interstice” glabrous the condition is termed 
by Van Emden as “corbel apparently closed”’ and in this case all 
three pairs of legs are said to be alike. “Corbels open or closed’’ 
refers only to the hind legs. The “tarsal groove” (Van Emden) 
is the terminal area between the outer and inner extreme apical 
margins of the hind tibiae—the depressed area on which the 
tarsi are articulated. 
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Several of the species discussed in the present paper do not 
clearly belong in any one of the preceding corbel types, but have 
the spinules of both the anterior and distal combs irregularly 
placed with no distinct corbel plate between them (Plate 26). The 
author believes that in these particular species the condition is 
a variation or specialization of the closed type of corbel. The 
fore and middle legs often have the apical row of tibial spinules 
continued obliquely on the ventral, posterior face of the tibia 
and these spinules beyond and behind the tibial mucro are termed 
the “ventral comb” in the present paper. As shown in Plate 26 
the spinules of the ventral comb are finer and closer together 
than those of the apical row. 

The terminology and homology of parts of the male and 
female genitalia are adopted from the studies of Sharp and 
Muir (1912) and Tanner (1927), and from Herberdey (1931), 
Barber (1935), Bissell (1937), and Darlington (1938), who have 
pointed out certain corrections or have added new terminology 
to the first mentioned comprehensive papers. 

CHARACTERIZATION OF THE CIMBOCERA GROUP 

The five genera of the Cimbocera group may be separated 
from the rest of the tribe Tropiphorini (of American authors) by 
the following key: 

Tarsal segments on ventral surfaces with bristle-like setae only or 

with greatly reduced pubescent tufts at their apices (males of 
certain species with pubescent pads on over half the ventral 

surface of third tarsal segment; first and second segments with 
only apical tufts.) Last segment of funiculus closely applied 
to base of antennal club. Female genitalia, except in Wilo- 
deroides without coxalestylie cscs. cues Cimbocera group 

Tarsal segments on ventral surfaces completely covered with 

pubescent pads. Last segment of funiculus not closely associ- 
ated with base of antennal club. Female genitalia generally 

WwiAthicoxall PS tylitgecudasnsetec rk eyeicaie token eeas aa remaining Tropiphorini 

KEY TO GENERA 

1. No pubescence on ventral surfaces of tarsal segments—only 
bristle-like setae present. Third tarsal segment only slightly, 
if ‘at all, larger thansecond). 254% 24... 02 eee 2 

Small tufts of pubescence present at apices of tarsal segments. 

Third tarsal segment generally distinctly larger than second 
(both characters much more pronounced on male specimens.. 3 

2. Postocular prothoracic lobes distinct. Antennal scrobes shallow 

and greatly widened at posterior end....Genus Cimbocera Horn 

Postocular prothoracic lobes and vibrissae absent. Antennal 

scrobes deep and only slightly widened at posterior end 

Sa Ree age Ee cde Ue Genus Cryptolepidus Van Dyke 



iat) Antennal scrobes shallow and greatly widened at posterior end. 
Postocular prothoracic lobes prominent. Pubescent tarsal 

tufts in both sexes present only on third segment of all legs 
PR Rees eae podetaere aliclabne aieyersi cis Genus Paracimbocera Van Dyke 

Antennal scrobes deep and only slightly widened at posterior 
end. Postocular prothoracic lobes absent or only slightly evi- 
dent. Pubescent tufts present in males at apices of basal 
BomeeEtancalusecments Om fore LELSe cs were a slercic «sie elsjele «chee 4 

4. Rostrum one-fourth longer than distance between eyes. Antennal 
funicular segments 3 to 7 cupped at apices. Postocular 

HODESMADSEMIE Wess e cicic cba nets enes Genus Miloderoides Van Dyke 

Rostral length slightly less than distance between eyes. Antennal 
funicular segments 1 to 6 not cupped at apices. Postocular 

lobesssliehithy evident. soci. ss osc cece tee Genus Miloderes Casey 

Genus CimpBocera Horn 

1876. Cimbocera Horn, p. 55-56. 

1883. Cimbocera, Horn, p. 443-444. 

1888. Cimbocera, Casey, p. 253. 

1907. Cimbocera, Fall, p. 261-262. 

1909. Cimbocera, Pierce. p. 346-347. 

1913. Cimbocera, Pierce, p. 377-379. 

1934. Cimbocera, Van Dyke, p. 182. 

1935. Cimbocera, Van Dyke, p. 1-4. 

1936. Cimbocera, Van Dyke, p. 73-77 (1936a). 

1938. Cimbocera, Van Dyke, p. 1-2. 

GENOTYPE: Cimbocera pauper Horn (monotypic). 

SALIENT CHARACTERS: Vestiture consisting of rather closely 
adhering scales and suberect setae. Rostrum with transverse 
constriction at base; prementum bisetose or quadrisetose and nar- 
rowed at base; maxillae partly exposed; postmentum evident as 
a short narrow peduncle ; antennal scrobes shallow except at base, 
margins diverging toward apex, extending to ventral margin of 
rostrum to a point about one-fourth length of same in front of 
eyes; antennal scape reaching slightly beyond front margin of 
eyes, first and second funicular segments longer than wide, re- 
maining segments broader than long and cupped at apices. Eyes 
slightly oval in vertical plane. Postocular prothoracic lobes and 
vibrissae present. Elytral striae and serial punctures evident; 
intervals flat or slightly convex; humeri rounded or nearly so. 
Fore and middle tibiae always mucronate; hind tibiae with 
minute mucro in some species. Fore tibiae denticulate along 
ventral margins; hind tibiae with corbels closed but with spinules 
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of anterior comb irregularly placed (see Plate 26). Tarsi vent- 
rally clothed with bristle-like setae—no pubescent tufts or pads 
present; third tarsal segment not noticeably wider than second. 
Claws free. Female genitalia with coxites separated at base by 
transverse suture from “valvifers”’, flexible near apices of ‘‘val- 
vifers’”’ and at base of coxal apices; heavily sclerotized coxal 
apices at right angles to main body of coxites (Plate 25) ; coxal 
styli absent. Males unknown. 

Discussion: The combination of setose, uniformly-sized 
tarsal segments, shallow and _ posteriorly widened antennal 
scrobes, and prominent postocular lobes does not exist in any of 
the known related genera. The species robusta Van Dyke, cinerea 
Van Dyke, and caziert Van Dyke are here removed from the 
genus Cimbocera and placed as follows: 

The former species, robusta, is placed in the genus Para- 
cimbocera Van Dyke, since a male paratype (to be designated 
allotype in this paper) now in the collection of the California 
Academy of Sciences, San Francisco, has the third tarsal segment 
distinctly larger than the second and with much of its surface 
pubescent. Van Dyke’s allotype is a slender female. 

The species cinerea belongs in Miloderoides Van Dyke as 
shown by its total lack of postocular lobes, the presence of post- 
ocular vibrissae, the presence of small apical pubescent tufts on 
the third tarsal segments of the fore legs (on the type specimens 
the pubescent tarsal tufts and the long elytral setae are greatly 
rubbed or worn down), the deep narrow antennal scrobes, the 
characteristic shape of the rostrum and head, and the presence 
of coxal styli on the female genitalia. The single paratype of 
cinerea has the apex of the genitalia exserted so that it can be 
examined to some extent without further dissection. 

The species cazieri belongs in Cryptolepidus Van Dyke as 
indicated by its non-setose prementum, its narrow, deep, nearly 
parallel-sided antennal scrobes, and the absence of postocular 
lobes and vibrissae. 

KEY TO SPECIES 

1. Tarsal bristles and tibial spinules pitch black. Pronotum 
slightiyatubenrculave seta sie cess scherorioce buchanani, new species 

Tarsal bristles and tibial spinules yellow or reddish brown. 
1EAgopaKogan anus) cakO\G|E Deen aA AMG Geto CCE oI doc.0.060005000C 2 

2. Rostral setae length subequal with head setae. Rostrum with 
narrow median sulcus; slightly constricted at base and one- 

third to one-half longer than broad. Color predominantly 
GaTKs POW E iaievotecscstee ave reyolen see tele lee le vay ale te tanedemona tes ierade pauper Horn 

Rostral setae only one-fourth length of head setae. Rostrum 
without median sulcus; greatly constricted at base and not, 
or only slightly, longer than broad. Color grey mottled 
Drowns or sDlaCkAte jhiy ae eb eee ae cae esta aie cena or a conspersa Fall 



CIMBOCERA PAUPER Horn 

(Plates 25, 26) 

1876. Cimbocera pauper Horn, p. 56. 

1907. Cimbocera pauper Horn, Fall, p. 262. 

1909. Cimbocera pauper Horn, Pierce, p. 347. 

1913. Cimbocera pauper pauper Horn, Pierce, p. 379. 

1934. Cimbocera pauper Horn, Van Dyke, p. 182. 

1935. Cimbocera pauper Horn, Van Dyke, p. 1, 3. 

diveprecocAriry: § Dacota’’. 

DistrIBuTION: Canada (Southern Alberta. The Carnegie 

Museum has a specimen, not examined by the author, which is 

labeled Hudson Bay). United States (Montana, Wyoming, North 

and South Dakota, Nebraska). 

Type: Location of unique type unknown. 

SALIENT CHARACTERS: Length 5.9 mm.-6.1 mm. Width 

2.6 mm. - 3 mm. Color dark brown with sides grey; tarsal bristles 

and tibial spinules reddish brown, 

Rostrum with slight transverse constriction at base; one- 

third to one-half longer than wide; fine median sulcus; setal 

vestiture about same length as head setae; subapical area rugose 

and nearly glabrous; prementum quadrisetose. Pronotal sides 

strongly and evenly convex; surface smooth. Elytral scales im- 

bricated; intervals flat. Metaepisternal suture distinct. Corbels 

with spinules of anterior comb short and irregularly placed; 12 

to 18 spinules in distal comb in front of tibial mucro; 8 to 11 

spinules in anterior comb. Fore tibia with ventral comb spinules 

about uniform size, adjacent basal brush of finer hair-like setae. 

Female genitalia and eighth abdominal sternite as shown in 

Plater Z5. 

Discussion: As previously stated the species accepted as 

pauper agrees with Horn’s original description and is the one 

currently recognized as such by authors. It is easily distinguished 

from other known Cimbocera by its more slender sulcate ros- 

trum; the head and rostral setae of same length; and the rather 

uniform dark brown color. 
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CIMBOCERA BUCHANANI, new species 

(Plate 26) 

Type Locatiry: New Mexico (Albuquerque, Bernalillo 
Con): 

DistripuTION: New Mexico (Albuquerque, San Marcial, 

Santa Fe, Mesilla Park, and Torrance Co.) ; Utah (Marysvale, 
St. George, Chad’s Rech.) ; Arizona (Winslow, St. John’s, Peach 

Sp’g); Texas (El Paso, Sierra Blanca) ; Colorado (Florence). 

Type: Female Type (June 27—Wickham Collection 1933) 
and 26 paratypes deposited in the United States National Mu- 
seum, U.S.N.M. Cat. No. 53757. Eight paratypes in the Cali— 
fornia Academy of Sciences, San Francisco; thirteen paratypes 
in the author’s collection, Berkeley, California. 

SALIENT CHARACTERS: Length 5 mm.-8 mm. Width 
2.2 mm.-3.5 mm. Color cupreous tan mottled black; pronotum 
with median white vitta and wide lateral black vittae; antennal 
club nearly black; tarsal bristles and tibial spinules pitch black. 

Rostrum transversely constricted at base; one-sixth longer 
than broad; often with fine line-like median sulcus; setal vesti- 
ture one-half shorter than head setae; subapical area depressed 
and V-shaped with apex of depression extending posteriorly to 
a point opposite antennal articulation; prementum quadrisetose, 
but one or more setae generally worn off; mandibular appendage 
slender without mesal tooth. Pronotal sides evenly rounded; one- 
eighth broader than long; surface slightly tuberculate. Elytral 
scales imbricated ; humeri slightly evident as reflexed rim; striae 
deeper than pauper; intervals flat. Metaepisternal suture obso- 
lete. Corbels with spinules of anterior comb shorter than those 
of distal comb and irregularly placed; 14 to 16 spinules in distal 
comb before minute mucro (mucro occasionally absent), 6 to 7 
spinules beyond mucro; 2 to 5 spinules in anterior comb. Fore 
tibiae with median spinules of ventral comb much finer than 
outer spinules; all spinules of comb coarser than those of basal 
brush; basal brush and median spinules of ventral comb dark 
brown, outer spinules pitch black. Female genitalia with mem- 
branous area at apex of ‘‘valvifer” one-third larger than on 
pauper; ventral sclerotization of “valvifer’” not narrowed into 
distinct baculum as in pauper. 

Discussion: This new species was called to my attention 
by Mr. L. L. Buchanan after whom it is named in appreciation 
of his co-operation and willingness to assist others in their in- 
vestigations. It is distinct from pauper and conspersa by having 
pitch black tarsal bristles and tibial comb spinules in place of the 
yellow or reddish brown bristles and spinules of the latter species. 
The tuberculate pronotum, general appearance, and genitalic 
structures are also constant diagnostic characters of buchanan. 
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CIMBOCERA CONSPERSA Fall 

(Plate 26) 

1907. Cimbocera conspersa Fall, p. 261. 

1909. Cimbocera conspersa Fall, Pierce, P. 347. 

1913. Cimbocera pauper sericea Pierce, p. 379. 

1913. Cimbocera pauper conspersa Fall, Pierce, p. 379. 

1934. Cimbocera conspersa Fall, Van Dyke, p. 182. 

1934. Crocidema albovestita Van Dyke, p. 190 (new synonomy ). 

1935. Cimbocera conspersa Fall, Van Dyke, p. 1, 3. 

Type Locatity: Of conspersa, New Mexico (Santa Fe) ; 
of pauper sericea, Utah (American Fork Canyon) ; of Crocidema 
albovestita, Arizona (19 miles S .W. Kayenta, Navajo Co.). 

DISTRIBUTION: New Mexico, Colorado, Utah, Arizona, and 

Nevada(?). All specimens from Nevada labeled conspersa which 
were examined by the author belong to a new species of Para- 
cimbocera. 

Type: Of conspersa in Fall collection Mus, Comp. Zool., 
Cambridge, Mass.; of pauper sericea in U. S. Nat. Mus.; of 
albovestita, a Holotype, in Calif. Acad. Sc., San Francisco. 

SALIENT CHARACTERS: Length 5.1 mm-7 mm. Width 
2.4 mm.-3 mm. Color grey mottled black or brown; pronotum 
generally with white median vitta; tarsal bristles and_ tibial 
spinules lighter than pauper almost yellow. 

Rostrum with deep, transverse, basal constriction ; not longer 
than broad; no median sulcus; setal vestiture four to five times 
shorter than head setae; subapical area smaller and smoother 
than pauper, only entirely glabrous area belongs to base of nasal 
plate; prementum bisetose. Pronotal sides less convex than 
pauper; surface smooth; postocular lobes smaller than pauper. 
Elytral scales close but not imbricated except at sides; intervals 
slightly convex. Metaepisternal suture generally distinct (this 
character depends upon the abundance and placement of scales in 
individual specimens), Corbels with spinules of anterior comb 
more slender than in pauper and arranged quite regularly in single 
transverse row ; 14 to 16 spinules in distal comb; 9 to 11 spinules 
in anterior comb. Fore tibia with spinules of ventral comb finer 
than pauper about uniform-sized and of same color as_ basal 
brush, Female genitalia similar to that of pawper but with many 
more setae on coxites; sclerotized apices of coxites. slightly 
shorter and broader than in pauper. Eighth abdominal sternite 
without emargination at apex. 



Discussion: Crocidema albovestita was described from a 
single, slightly rubbed specimen of Cimbocera conspersa. The 
genus Crocidema Van Dyke is easily separated from Cimbocera 
by the dense pubescence of the tarsi. 

As previously stated, Van Dyke has shown that conspersa 
is distinct from pauper and that sericea is a synonym of the 
former. 

C. conspersa is distinct from the other known Cimbocera 
by the presence of only two setae on the prementum in place of 
four. Although this premental character is of definite structural 
significance, 1t does not appear to be of generic value in this 
section of the Curculionidae. However, if further studies and 
additional material should indicate a natural grouping of species 
into subgenera, the bisetose or quadrisetose prementa would be 
convenient key characters together with the pubescent third tarsal 
segment of Paracimbocera. Additional distinctive characters of 
conspersa are its yellow tarsal bristles and its non-sulcate rostrum 
with setae only one-fourth the length of the head setae. 

Genus ParAciMBocERA Van Dyke 

1938. Paracimbocera Van Dyke, p. 1. 

GENOTYPE: Paracimbocera atra Van Dyke (original desig- 
nation). 

SALIENT CHARACTERS: Identical to Cimbocera Horn except 
for the following characters: Third tarsal segments slightly 
to greatly expanded and with apical tufts of pubescence, remain- 
ing tarsal segments with setose bristles only (females of robusta 
apparently without pubescent tarsal tufts). Female genitalia 
with sclerotized coxal apices slightly shorter, broader, and diverg- 
ing less than in Cimbocera. Male genitalia as shown in Plate 24. 

Discussion: Paracimbocera is unquestionably closely re- 
lated to Cimbocera from which it is chiefly separated by certain 
tarsal characters. The genus as represented by the genotype and 
other typical species is separated from closely related genera by 
the following combination of characters: third tarsal segment 
wider than the second and with apical pubescent tufts; shallow 
and posteriorly widened antennal scrobes; and prominent post- 
ocular lobes. 

Female specimens of robusta have the third tarsal segment 
only slightly wider than the second and apparently without apical 
pubescent tufts (the pubescence may be worn off on the speci- 
mens examined). As previously mentioned the males of robusta 
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have the third tarsal segment much wider than the second and 
with apical pubescent tufts. Female specimens of artemisiae 
have the third tarsal segment only slightly wider than the second 
but with apical pubescent tufts. The males of artemisiae are 
unknown. The unique female type of atra has the third tarsal 
segment wider than the second and with apical pubescent tufts. 
A large series of specimens of Paracimbocera sp. probably atra 
in the author’s collection has the third tarsal segment wider than 
the second and with apical pubescent tufts in both sexes. Posi- 
tively identified males of atra are unknown. 

From the species and specimens at hand the diagnostic tarsal 
characters of Paracimbocera appear to be constant only in the 
male sex and the above information would seem to indicate that 
it is actually but a subgenus of Cimbocera. However, until addi- 
tional evidence is obtained the present writer is inclined to accept 
Paracimbocera as a valid genus, 

KEY TO SPECIES 

1. Rostral and head setae same length as longer elytral setae. 

Elytral setae of two types, the shorter one-third length of 

longer type. Tarsal bristles and tibial spinules pitch black 

NE Er re OMEN aL arsine Cas CONT OU MaT ME, olencsovarabauelaiers robusta (Van Dyke) 

Rostral and head setae one-third (or less) length of elytral 
setae. Elytral setae on dorsal intervals all about same 

length. Tarsal bristles and tibial spinules dark or reddish 

GOW ATs est Ur ae eterna cau teg aie Din? Bu Sta yan St pa uep mile Me Sei ai aL 2 

2.--Elytral setae length on declivity2 four times width of intervals; 
three to four irregular rows of setae per interval on de- 

clivity. Tarsal bristles and corbel spinules dark brown— 
nearly black. Metaepisternal suture distinct....atra Van Dyke 

Elytral setae length on declivity two times width of intervals; 

two or three irregular rows of setae per interval on decliv- 

ity. Tarsal bristles and corbel spinules reddish brown. 
Metaepisternal suture obscured......... artemisiae, new species 

PARACIMBOCERA ATRA Van Dyke 

1938. Paracimbocera atra Van Dyke, p. 2. 

Type Locarity: Nevada (Las Vegas). 

DIsTRIBUTION: Known only from the type locality. 

Type: Holotype female, a unique, in the California Academy 
of Sciences, San Francisco, 

? The unique type of atra has the elytral setae worn off on the dorsum making it 
impossible to compare their length directly with the dorsal intervals. 
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SALIENT CHARACTERS: Length 6 mm. Width 2.8 mm, Color 
black with a few indistinct small patches of grey scales, the color 
undoubtedly is not naturai since the unique type is badly rubbed 
and necessarily discolored. Tarsal bristles and tibial spinules 
nearly black (probably natural color). 

Rostrum transversely constricted at base; prominent median 
fovea opposite antennal articulation, probabiy an individual vari- 
ation; setal vestiture about same length as head setae, but slightly 
worn down; prementum bisetose; subapical area with small, 
glabrous, triangular region immediately back of nasal plate, re- 
maining part not depressed and with scales slightly smaller; 
nasal plate short, nearly truncate. Pronotum 2.1 mm. wide, 1.8 
mm. long; sides slightly convex; no median sulcus. FElytral 
intervals flat; humeri obsolete; declivity with setae four times 
longer than interval width or three times width of intervals on 
dorsum; three to four irregular rows of setae per interval. Meta- 
episternal suture present. Distal comb with 14 spinules to small 
tibial mucro, 7 spinules behind mucro; anterior comb with 6 
spinules one-third length of those in distal comb. Middle tibia 
at apex with 14 spinules before mucro, 7 or 8 spinules behind 
mucro, Fore tibia with 8 spinules in ventral comb with those in 
middle section much finer; basal brush with dark brown hair- 
like setae; 12 spinules at tibial apex before mucro, Third tarsal 
segment much more expanded than in females of robusta and 
artemisiae, 

Discussion: If the unique type of atra is typical of the 
species, the females are peculiarly slender. This species is readily 
separated from the other named species placed in the genus by 
the dense setae of nearly uniform length on the elytral declivity 
which are four times longer than the interval width. The dis- 
tinct metaepisternal suture, nealy black corbel spinules, and 
expanded third tarsal segment in the female are also distinctive 
features of atra. 

Messrs. M. A. Cazier, T, Aitken, A. Downes, and the author 

collected a series of over eighty specimens at Coleville, California 
and Gerlach, Nevada which greatly resemble atra. However, 
until more specimens of atra are examined from the type locality 
it seems impossible to definitely determine the status of the Cole- 
ville specimens, This is particularly true since many minute 
characters are missing on the type of atra due to its rubbed and 
discolored condition. The number of spinules in the anterior 
comb of the Coleville specimens vary from six to eighteen as 
compared with six on the type of atra. Considerable dimor- 
phism exists in the Coleville and Gerlach specimens, the females 
being predominantly grey and strongly vittate while the males 
are dark brown with narrower less prominent elytral vittae. The 
male genitalia has a slender median lobe, laterally depressed, and 
with apex beyond median orifice short and oval as shown in 
Plate 24; apex of internal sac shown in Plate 25. 
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PARACIMBOCERA ARTEMISIAE, New species 

(Plate 26) 

Type Locariry: Wyoming (Rawlins, Carbon Co.). 

DistrRIBUTION : Wyoming (Rawlins) ; Colorado (Grand Val- 
ley) ; Idaho (Oakley) ; Nevada (Elko, and Esmeralda Co. Me 

Type: Holotype female (VI-4-38, P. C. Ting collector, 
Artemisia sp.) and two paratypes deposited in the California 
Academy of Sciences, San Francisco, (C.A.S. Ent. No. 4821). 
Three paratypes in the United States National Museum; one 
paratype in the Los Angeles Museum; one paratype in the collec- 
tion of M. A. Cazier, Berkeley, California; five paratypes in the 
author’s collection. 

SALIENT CHaARacTERS: Length 5.8 mm.-7.5 mm. Width 
3 mm. - 3.8 mm. Color grey and black mottled, either color may 
be predominant; often with a black irregular vitta along second 
elytral interval. Tarsal bristles and tibial spinules reddish brown. 

Rostrum transversely constricted at base, one-tenth longer 
than broad; setal vestiture one-third to one-half length of head 
setae ; prementum bisetose; subapical area not depressed or con- 
vex but with scales slightly sparser and smaller, a narrow glab- 
rous semi-circular area immediately posterior to nasal plate; 
mandibular appendage slender without mesal tooth, with broad 
longitudinal channel on exterior surface. Pronotum slightly wider 
than long (1.8: 1.7) ; faintly convex at sides; surface smooth or 
with scales raised giving a slight tuberculate appearance; setae 
reclinate one-third to one-half shorter than elytral setae. Elytral 
striae fine ; intervals flat; humeri obsolete; setae on dorsum about 
length of interval width, two to three irregular rows per inter- 
val; setae on declivity about twice the length of interval width. 
Metaepisternal suture obsolete. Distal comb with 11 to 14 
spinules; anterior comb with 5 to 6 spinules one-third to one- 
half length of distal comb spinules. Fore tibia with spinules of 
ventral comb about uniform size, last two of posterior end larger: 
basal brush slightly paler than ventral comb. Third tarsal seg- 
ment slightly wider than second and with small apical tufts of 
white pubescence. Female genitalia with ventral sclerotization 
of “valvifer” narrowed into a broad baculum-like structure; 

sclerotized coxal apices longer and narrower than in specimens 
from Coleville, California, discussed under atra. Males unknown. 

Discussion: Distinctive characters of artemisiae are: the 
two or three irregular rows of elytral setae of nearly uniform 
length one and one-half to two times longer than the interval 
width; third tarsal segment only slightly larger than the second 
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but with apical pubescent tufts; reddish brown tarsal bristles and 
tibial spinules; and the ventral comb of the fore tibia with only 
two spinules greatly larger than the others instead of four or five 
larger spinules as in atra and robusta. Certain large specimens 
of artemisiae are predominantly grey, but are structurally the 
same as the smaller specimens strongly mottled with black. 

The writer collected this species at both Rawlins, Wyoming 
and Elko, Nevada where they were observed to definitely prefer 
Artemisia sp. The species was collected at Grand Valley, Colo- 
rado, on April 5, 1911 by Mr. H. Collier who observed them 
injuring the twigs of apple trees. 

PARACIMBOCERA ROBUSTA (Van Dyke), new combination 

1935. Cimbocera robusta Van Dyke, p. 2. 

Tyre Locarity: Of Holotype California (Mason Valley, 
San Diego Co.). Of Allotype California (San Felipe Valley, 
San Diego Co.). 

DistripuTion: California (Mason Valley, San Filipe Val- 
ley, San Diego Co.). 

Type: Holotype female in California Academy of Sciences, 
San Francisco. A paratype male is here designated as Allotype’® 
(C. A. S. Ent. No. 4942). As previously stated the Van Dyke 
Allotype is a female. 

SALIENT CHARACTERS: Length 5 mm.-6.5 mm. Width 
2.5 mm.- 3.8 mm. Color dark or reddish brown often with grey 
vittae on pronotum and elytra. Tarsal bristles and tibial spinules 
pitch black. 

Rostrum transversely constricted at base; setal vestiture and 
head setae about same length and unusual in being as long as 
longer type of elytral setae; prementum quadrisetose; subapical 
area not depressed with scales slightly sparser, some specimens 
with narrow transverse glabrous area just posterior to nasal 
plate. Pronotum wider than long (2.2: 1.8) ; dorsum with double 
type of setal vestiture. Elytra with intervals flat; humeri present 
as faint basal reflexed rim; elytral vestiture of two types, the 
longer setae are reddish brown and two to three times longer 
than interval width, the shorter setae are white and about the 
length of the interval width. Metaepisternal suture obsolete. 
Corbels with 15 to 17 spinules in distal comb, before small mucro; 
10 to 11 spinules in anterior comb quite regularly placed. Middle 

2 Following Fernald (1939, pp. 691-692) the term Allotype is used in place of 
Allolectotype, Lectoallotype, or Neallotype. Fernald points out that the term 
Allotype as originally proposed by Muttkowski may apply to subsequent descrip- 
tions by any author. 
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tibia with 14 spinules at apex before mucro. Fore tibia with 12 
spinules before mucro; 11 to 12 spinules in ventral comb four 
of which are larger than the others. Third tarsal segment of 
male greatly expanded and with apical pubescent tufts; female 
with third tarsal segment only slightly larger than second and 
without pubescent tufts (unless specimens examined have the 
pubescence worn off). 

Discussion: Paracimbocera robusta is easily distinguished 
from the other known species in the genus by the rostral, head, 
and longer type of elytrai setae being nearly the same length. 
The pitch black tibial spinules and the double type of elytral 
setae are also characteristic features. The males are disitnguished 
by the enlarged third tarsal segment. In general the males are 
probably more slender, but this is not a positive criterion for 
determining the sex—the most slender specimen in the type 
series being a female. The eighth abdominal sternite is visible 
in the latter specimen, making it possible to determine the sex 
without dissection. 

GeNus MiLoperormes Van Dyke 

1936. Miloderoides Van Dyke, p. 74-77 (1936a). 

1938. Miloderoides, Van Dyke, p. 2. 

GENOTYPE: Muloderoides maculatus Van Dyke (original 
designation ), 

SALIENT CHARACTERS: Vestiture of imbricated scales and 
long suberect dense setae. Rostrum with narrow angulate con- 
striction at base, and with fine median sulcus; prementum with- 
out setae; postmentum evident; maxillae partly exposed; anten- 
nal scrobe narrow, deep, and nearly parallel-sided; antennal 
scape reaching middle of eye, first and second funicular segments 
longer than broad remaining segments broader than long and 
cupped at apices. Eyes protuberant, nearly round. Postocular 
prothoracic lobes absent; vibrissae present. Elytral striae and 
serial punctures faintly evident; intervals flat; humeri evident 
as faint reflexed basal rim. Metaepisternal suture present. Tibiae 
of all legs mucronate. Corbels closed with spinules in anterior 
comb regularly placed. Males with apical pubescent tufts on 
tarsal segments one to three of fore legs; middle and hind legs 
with pubescent tufts only on tarsal segment three; third tarsal 
segment expanded and larger than second, Females with apical 
pubescent tufts only on third tarsal segment of fore legs; >ubes- 
cent tarsai tufts absent from middle and hind legs (possible worn 
off on specimens examined) ; third tarsal segment only slightly 
wider than second. Claws free. Female genitalia with coxal 
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styli; coxites and “valvifers” fused but with small lateral oval- 
shaped membranous area at base of apparent coxal region 
(Plate 25). Male genitalia as shown in Plate 24. Eighth ab- 
dominal tergite of male with transverse, dorso-apical impression. 

Discussion: The following combination of characters will 
separate Miloderoides from other genera of the Cimbocera group: 
postocular prothoracic lobes absent, but vibrissae present ; narrow, 
rather deep, nearly parallel-sided antennal scrobes; antennal 
funicular segments three to seven cupped at apices; rostrum one- 
fourth longer than distance between eyes. Muiloderoides is the 
only genus in the Cimbocera group with coxal styli on the female 
genitalia. 

KEY TO SPECIES 

Rostrum without triangular-shaped depression in subapical area; 
corbel spinules black, well spaced; general color grey and dark 
lopetony Aol isaaVon nn kerla aiainca oh eos alco Gas HLA eMeRre Becee oluce maculatus Van Dyke 

Rostrum with subapical area depressed, triangular-shaped; corbel 

spinules amber color and crowded together; general color grey 
and reddish brown mottled 

MILODEROIDES MACULATUS Van Dyke 

(Plates 24, 25, 26) 

1936. Miloderoides maculatus Van Dyke, p. 76 (1936a). 

Type Locarity: Idaho (Parma). 

DistRIBUTION: Known only from type locality. 

Type: Holotype male in the California Academy of Sciences, 
San Francisco. A female paratype from the original series is 
here designated as Allotype (C. A. S. Ent. No. 4944). 

SALIENT CHARACTERS: Length 5 mm.-5.5 mm. Width 
2.1 mm.-2.4 mm. Color grey and dark brown mottled, pronotal 
vittae often nearly black with cupreous luster. Tarsal bristles 
and tibial spinules black. 

Rostral setae as long as head setae; subapical area not de- 
pressed or of any definite shape. Pronotum slightly wider than 
long (1.6: 1:4). Elytral setae very dense and about four times 
longer than width of intervals. Tibiae along ventral margins with 
several black or amber colored spine-like setae. Corbel spinules 
separated by one-third their length. Male and female genitalia as 
shown in Plates 24, 25 and 26, 
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Drscusston: The males are only slightly more slender than 
the females. Tarsal characters for distinguishing the sexes are 
given in the generic description. W/. maculatus and cinereus 
(=argenteus) the only other named species in the genus are 
easily separated by the preceding key. 

MILODEROIDES CINEREUS (Van Dyke), new combination 

(Plates 24, 25) 

1935. Cimbocera cinerea Van Dyke, p. 1. 9 

1935. Miloderes argenteus Van Dyke, p. 4 (new synonomy). 2 

1936. Cimbocera cinerea Van Dyke, Van Dyke, p. 74 (1936a). 

1936. Miloderoides argenteus (Van Dyke), Van Dyke, p. 75-76 

(1936a). 

Type Locatity: Of cinereus, Colorado (Grand Junction) ; 

of argenteus, Colorado (Grand Junction). 

DistrrBuTION: Known only from the type locality. 

Type: Of cinereus, a Holotype female; of argenteus, a 
Holotype male. Both are in the California Academy of Sciences, 
San Francisco. A male paratype of “argenteus” is here desig- 
nated as Allotype (C. A. S. Ent. No. 4945). 

SALIENT CHARACTERS: Length 4.5 mm.-6 mm. Width 
2 mm.-3 mm. Color grey and reddish tan or brown mottled. 
Tarsal bristles and tibial spinules amber color. 

Similar to maculatus except for the following: Rostral setae 
probably same length as head setae (badly worn on available 
specimens) ; subapical area depressed and Ano re 
Eyes less convex. Pronotum wider than long (1.9: 1.6). Tibiae 
possibly without spine-like setae on ventral margins (legs of 
available specimens badly rubbed). Corbel spinules crowded 
together. Male genitalia as shown in Plate 24. 

Discussion: The sexes are easily distinguished by the tarsal 
characters given in the generic description, 

M. cinereus was described from two badly rubbed female 
specimens which have the dense elytral setae worn down to about 
one-fifth their normal length. The species was placed in the 
genus Cimbocera obviously because of its narrow third tarsal 
segment and the worn condition of the pubescent tufts on the 
third tarsal segment of the fore legs. It is not congeneric with 
Cimbocera, even in the female, as indicated by the absence of 
postocular lobes, the absence of premental setae, and by the form 
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of the antennal scrobes which are deep, narrow and parallel- 
sided. M. argenteus was described from the males of cinereus 
which were collected on the same day and at the same locality 
as the latter. They were not associated with cinereus evidently 
because of the long elytral setae and expanded third tarsal seg- 
ment. As previously stated, the enlarged third tarsal segment 
bearing pubescent tufts is a secondary sexual character of the 
species and is also a generic character of Miloderoides which 
appears only in the male. Except for the elytral setae and 
secondary sexual characters of the tarsi, the original descriptions 
of cinereus and argenteus are quite similar. 

Genus CryptoLtepipus Van Dyke 

1936. Lepidopus Van Dyke, p. 76-77 (1936a). 

1936. Cryptolepidus Van Dyke, p. 191, change of name by Van 
Dyke (1936b). 

1938. Cryptolepidus, Van Dyke, p. 2. 

GENOTYPE: Lepidopus nevadicus Van Dyke (original 
designation ). 

SALIENT CHARACTERS: Vestiture of imbricated scales and 
suberect setae. Rostrum generally with transverse constriction 
at base; prementum non-setose; maxillae partly exposed; post- 
mentum evident as short peduncle; mandibular appendage short, 
nearly straight, without mesal tooth; antennal scrobe deep, nar- 
row, nearly parallel-sided, extending to ventral margin of rostrum 
to a point immediately in front of the eye; antennal scape reach- 
ing to middle or nearly to hind margin of eye, first, second, and 
occasionally third funicular segment longer than broad, remain- 
ing segments broader than long and cupped at apices. [Eyes 
nearly round, slightly angular opposite end of antennal scrobe. 
Postocular prothoracic lobes and vibrissae absent. Elytral striae 
and serial punctures evident; intervals flat or slightly convex; 
humeri evident as small angular points. Abdominal sternites one 
and two of males slightly concave in median area; females with 
median area of basal sternites slightly convex. Fore and middle 
tibiae with mucro at apex; hind tibiae with minute mucro at 
apex only in males. Fore tibiae not denticulate along ventral 
margins, Hind tibia with corbels closed; spinules of either or 
both distal and anterior combs irregularly arranged. Tarsi vent- 
rally clothed with bristle-like setae only, no pubescent tufts pres- 
ent in either sex; third tarsal segment very slightly wider than 
second in males, females with third tarsal segment no wider 
than second. Claws free. Metaepisternal suture not or only 
slightly visible at posterior end. Female genitalia (Plate 25) with 
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coxites and “valvifers’ fused; large membranous section at 
apex of apparent “valvifer” and smaller membranous area at 
base of coxal sclerotized apex; coxal styli absent. Male genitalia 
as shown in Plates 24, 25; internal sac with sclerotized U-shaped 

transfer apparatus and a central tubular structure through which 
the sperm is probably discharged (males from three of the five 
known species are available for dissection). 

Discussion: Cryptolepidus is distinct from the other genera 
of the so-called Cimbocera group in lacking both postocular pro- 
thoracic lobes and vibrissae. The following are additional im- 
portant characters; third tarsal segment setose and not or only 
slightly larger (in males) than second; prementum not setose; 
antennal scrobes, deep, narrow, and nearly parallel-sided. 

Cryptolepidus parvulus (Van Dyke) (1936, p. 78) is a syno- 
nym of Cercopeus artemisiae Pierce (1910, p. 365). The author 
has compared specimens with both the Van Dyke and Pierce 
types. The species, however, is misplaced in the genus Cercopeus 
Schonherr due to its slender and proportionately long postmentum 
and to the apparent absence of mandibular appendages or scars. 
Furthermore, the female genitalia of Cercopeus lack the coxal styli 
and have slender “valvifers” fully three times longer than broad, 
whereas in artemisiae the coxal styli are present and the “valvi- 
fers’ are short triangular-shaped structures. To correctly place 
this species will require studies much beyond the scope of the 
present paper. 

KEY TO SPECIES 

1. Elytral setae short and reclinate, not longer than one-fourth to 

one-half width of intervals. Head slightly convex between 
eyes, Pronotal sides faintly convex......:....... leechi, nN. sp- 

Elytral setae long and suberect, as long or longer than width 
of intervals. Head between eyes flat or concave. Pronotal 
SUPCSMES CEOM 21 Vel COM VEX Aes cieuey sears te esos cain pale eee total toe eu ioharors 2 

LeeELOnocumunot tuberculate (On LugOSCs.. 22. a.- 6 saci c we ces eae sass 3 

Pronotum distinctly tuberculate and rugose..................... 4 

oo Base of rostrum with broad somewhat arcuate, transverse ¢on- 

striction. Pronotum as broad as long. Elytral intervals 

flat. Fore tibiae with six spinules and pale colored mucro 

at apex, exclusive of those in ventral comb.nevadicus (Van Dyke) 

Base of rostrum flat. Pronotum one-fourth wider than long. 
Elytral intervals slightly convex. Fore tibiae with eleven 
spinules and a black mucro at apex, exclusive of those in 

VIERA a4 COMM yen cette: shspavensioraleuavaye ce ewsuctieuh ecto cucsewece planifrons, n. sp. 

4. Dorsum of rostrum longitudinally convex between base and sub- 
apical area. Median sulcus narrow, line-like. Color brown 

5 Seer CERIO CUE RCAC SPEED SOR a Re cazieri (Van Dyke) 

Dorsum of rostrum longitudinally flat. Median sulcus broad. 

CWOLOT EST CVeteener reece tie Merete ore Ie cheese eileen rugicollis, nN. sp. 
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CRYPTOLEPIDUS NEVADICUS (Van Dyke) 

1936. Lepidopus nevadicus Van Dyke, p. 77-78 (1936a). 
(See change of name under generic bibliography). 

Type: Holotype, probably a female, a unique in the California 

DIsTRIBUTION: Known only from type locality. 

Type: Holotype, probably a female, a unique in the California 
Academy of Sciences, San Francisco. 

SALIENT CHARACTERS: Length 5 mm. Width 2.1 mm. Color 
grey, slightly mottled brown and black, slight cupreous luster to 
some scales; no pronotal vittae present. Tarsal bristles and tibial 
spinules pale yellow. 

Rostrum with slightly concave, somewhat arcuate, broad, trans- 
verse constriction at base; subapical area triangular-shaped, 
central part raised, scales spaced further apart; setal vestiture 
about same length as head setae; median sulcus narrow extending 
from antennal articulation to posterior margin of basal trans- 
verse constriction. Pronotum smooth, as broad as long (1.7 :1.7) ; 
sides convex; longer setae four times longer than head setae, 
length of setae on sides twice the width of elytral intervals; no 
median sulcus, Elytral intervals flat; setae arranged in two to 
three irregular rows per interval and two and one-half times 
longer than interval width; dorsum flattened, sides subparallel, 
posterior end not greatly inflated. Metaepisternal suture visible 
at posterior end. Hind tibia with 7 spinules in distal comb before 
normal position of mucro (no mucro present); anterior comb 
with 5 to 7 spinules, the unique type has a different number of 
spinules on each hind tibia. Fore tibiae with 6 spinules at apex, 
exclusive of pale colored mucro. 

Discussion: The following combination of structural char- 
acters will distinguish nevadicus from the other species of 
Cryptolepidus: setae of pronotum and elytra at least twice longer 
than elytral interval width; pronotum smooth and not sulcate; 
tibial spinules and tarsal bristles pale amber color; rostrum with 

rather broad, somewhat arcuate, transverse basal constriction. 

CRYPTOLEPIDUS PLANIFRONS, New species 

(Plate 26) 

Type Locarity: Nevada (9 miles n. w. of Gerlach, Washoe 
(COs). 

DistrIBUTION: Known only from type locality. 

iver: Holotype female (Ve29-39) P. C. Mine scolllector 
Sarcobatus vermiculatus) deposited in the California Academy 
of Sciences, San Francisco (C. A. S. Ent. No. 4936). One para- 

type and a badly worn specimen, both females, in the author’s 
collection. 
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SALIENT CHARACTERS: Length 5.8 mm.-6 mm. Width 
3.3 mm.-3.5 mm. Color grey and white faintly mottled light 
brown; pronotal vittae faint, light tan. Tarsal bristles and tibial 

spinules pale yellow to amber color. 

Rostrum without basal transverse constriction; front and 

dorsum of rostrum on same plane; fine median sulcus broadest in 
apical half; setae same length as on head; subapical area de- 
pressed and V-shaped, a small convex, glabrous V-shaped area at 
base of nasal plate ; nasal plate nearly truncate at apex. Pronotum 
smooth or slightly granular, one-fourth broader than long 
(2:1.5) ; no median sulcus; sides strongly convex; setae two to 
three times longer than head setae. FElytral intervals slightly 
convex; setae in two to three irregular rows per interval and 
about one-fourth longer than interval width; elytral broad, robust. 
Metaepisternal suture not or only visible in posterior third, Distai 
and anterior combs of hind tibia separated by about the length of 
individual spinule ; spinules quite regularly placed and about same 
length in each comb: distal comb with 11 to 12 spinules; anterior 
comb with 3 to 5 spinules. Fore tibia with 11 spinules at apex 
exclusive of black mucro and ventral comb. Female genitalia 
similar to leechi, but with “valvifers’ and coxal apices shorter. 

Kighth abdominal sternite not emarginate at apex. Males un- 
known. 

Discussion: The following characters taken together will 
distinguish planifrons from the other known species: rostrum 
without basal transverse constriction so that the front between 
the eyes is on the same plane with the dorsum of the rostrum; 
elytral setae as long or longer than interval width; pronotum 
one-fourth broader than long and strongly convex at sides. 

CRYPTOLEPIDUS LEECHI, new species 

(Plates 24, 25, 26) 

Tyre Locarity: California (Baker, San Bernardino Co.). 

DistrispuTion: Type locality. A single specimen the exact 
origin of which is unknown was intercepted at Yermo Plant 
Quarantine Station, California. 

Type: Holotype male and Allotype female (1V-30-37, H. B. 
Meech Me A. Cazier, P, C. Ting, collectors, Atriplex sp.) and 
four paratypes deposited in the California Academy of Sciences, 
San Francisco (C. A. S. Ent. Nos. 4822-4823). Paratypes dis- 
tributed as follows: six in the United States National Museum; 
two in the Los Angeles Museum; two in the collection of the 
State Department of Agriculture, San Francisco; four in the 
collection of H. B. Leech; seven in the collection of M. A. 
Cazier; seventeen and five specimens in the author’s collection. 

147 



SALIENT CHARACTERS: Length 5.5 mm.-8.5 mm, Width 
2.9 mm. - 3.9 mm. Color predominantly white often mottled with 
tan or dark brown; scales sometimes with cupreous luster; pro- 
notal vittae obscure or faint tan or brown. ‘Tarsal bristles and 
tibial spinules nearly black. 

Rostrum with only a faint basal transverse constriction ; 
dorsum of rostrum on a slightly lower plane than front between 
eyes; narrow median sulcus; setae same length as head setae; 
subapical area slightly and broadly depressed with a semicircular 
or V-shaped glabrous region immediately back of nasal plate; 
nasal plate prominent and with broad, deep emargination having 
straight margins. Head with front between eyes slightly convex. 
Pronotum smooth or very slightly granular; only slightly broader 
than long (2.2: 2) with sides slightly convex; often with faint 
median sulcus; setae about same length as head setae. Elytral 
intervals flat; setae extremely short one-fourth to one-third as 
long as interval width; striae fine; sides nearly parallel. Meta- 
episternal suture visible for posterior half. Spinules of each comb 
on hind tibia about same length; distal comb with 6 to 7 spinules ; 
anterior comb 4 to 7 spinules, Fore tibia with ventral comb and 
adjacent brush as shown in Plate 26. Male and female genitalia 
as shown in Plates 24, 25. Eighth abdominal sternite of female 
(Plate 25) deeply emarginate at apex. 

Discussion: C. Leechi is distinguished from all other known 
species in the genus by its extremely short setal vestiture which 
length of the elytra is one-fourth to one-third the interval 
width, Other diagnostic characteristics are: the slightly convex 
front between the eyes; the nearly black tarsal bristles and corbel 
spinules; the rather narrow prothorax with only slightly convex 
sides. 

CRYPTOLEPIDUS CAZIERI (Van Dyke), new combination 

(Plates 24, 25, 26) 

1936. Cimbocera cazieri Van Dyke, p. 73 (1936a). 

Tyre Locartity: Of Holotype California (Baker, San Ber- 
nardino Co.). Of Allotype California (Vidal, San Bernardino 
Cone 

DIstTRIBUTION: California (Baker, Vidal, Essex, San Ber- 

nardino Co.; Keeler-Darwin Road, Inyo Co.; Mojave, Cantil, 
Kern Co.; Blythe, Riverside Co.). Arizona (Ehrenberg, Yuma 
Coy): 

Type: Holotype, a female, in the California Academy of 
Sciences, San Francisco. A male from Vidal, California (V-12- 

39, W. A. Miller, collector) is here designated as Allotype and 
deposited in the California Academy of Sciences, San Francisco 

(C. A. S. Ent. No. 4946). 
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SALIENT CHARACTERS: Length 5.2 mm.-7.1 mm. Width 
2.5 mm.-3.2 mm. Color tan mottled with darker brown, sides 
of prothorax and elytra a light grey; pronotal vittae dark to 
nearly black. Tarsal bristles and tibial spinules amber color. 

Rostrum with pronounced basal transverse constriction ; 
dorsum convex from base to nasal plate; narrow median sulcus, 
setae same length as head setae; first funicular segment of an- 
tennae more elongate than in other species of the genus; antennal 
scrobes broader near posterior end than in other species; sub- 
apical area broadly depressed between antennal articulation for- 
ward to base of nasal plate with scales separated by over half 
their diameter, scales on rest of rostrum are imbricated; nasal 
plate broadly and shallowly emarginate. Pronotum tuberculate ; 
often with median sulcus: broader than long (2.1: 1.8) with 
sides convex; setae slightly ‘longer than head setae. Elytral inter- 
vals flat occasionally slightly convex in males; setae about three- 
quarters length of interval width arranged in two to three irregular 
rows per interval; dorsum of elytra quite flat in females, Meta- 
episternal suture not or only visible in posterior third. Hind tibia 
with spinules of anterior comb about two-thirds length of those 
in distal comb; spinules quite regularly placed; distal comb with 
10 to 13 spinules; anterior comb with 5 to 9 spinules. Fore tibia 
with more spinules in ventral comb than in other species. Male 
and female genitalia as shown in Plates 24, 25. Eighth abdominal 
sternite of female not emarginate at apex. 

Discussion: C. cazieri is easily distinguished from the 
other species by the following combination of characters: pro- 
notum tuberculate ; dorsum of rostrum convex from base to nasal 
plate. It is the only known species in the genus which is pre- 
dominantly tan or brown. 

CRYPTOLEPIDUS RUGICOLLIS, new species 

(Plates 24, 25, 26) 

Type Locatity: Nevada (3 miles north of Lovelock, Per- 
shing Co.). 

DisTRIBUTION: Known only from type locality. 

Tyre: Holotype male and Allotype female (VI-7-38, P. C. 
Ting, collector, Atriplex sp.) and four paratypes deposited in 
the California Academy of Sciences, San Francisco (C. A. S. 
Ent. Nos. 4824-4825). Paratypes distributed as follows: six in 
the United States National Museum; one in the Los Angeles 
Museum; one in the collection of the State Department of Agri- 
culture, San Francisco; two in the collection of M. A. Cazier; 
one in the collection of Fi Be Weech eicht im the author's col- 
lection. 
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SALIENT CHARACTERS: Length 5.5 mm.-7.5 mm. Width 
2.9 mm.-3.8 mm. Color predominantly grey faintly mottled 
with tan or dark brown; scales often with cupreous luster; pro- 
notal vittae generally present and light tan. Tarsal bristles and 
tibial spinules amber to dark brown. 

Rostrum with shallow transverse constriction at base; broad 
median sulcus, triangular-shaped in cross section; setal vesti- 
ture same length as head setae; subapical area depressed and 
V-shaped with a small V-shaped glabrous region immediately 
back of nasal plate; nasal plate nearly truncate at apex. Pro- 
notum tuberculate and rugose; broader than long (2.1: 1.8) 
with sides evenly and strongly convex; generally with median 
sulcus; setae slightly longer than head setae. Elytral intervals 
fiat or slightly convex; setae as long or slightly longer than inter- 
val width; setae arranged in two to three irregular rows per 
interval, Metaepisternal suture visible in posterior third. Spinules 
of anterior comb on hind tibia slightly shorter than those of 
distal comb; distal comb with 7 to 9 spinules; anterior comb 3 
to 6 spinules. Fore tibia with ventral comb similar to Jleechi. 
Female genitalia similar to leechi but with coxal apices and 
“valvifers’ proportionately shorter and broader; “valvifers”’ 
proportionately longer than in planifrons. Male genitalia as 
shown in Plate 24. Eighth abdominal sternite of female trun- 
cate at apex similar to planifrons. 

Discussion: This species is easily separated from the others 
in the genus by following combination of characters: tuberculate 
and rugose pronotum; dorsum of rostrum longitudinally flat; 
rostrum with broad median sulcus; color grey. 

GENus MuILopEREs Casey 

1888. Miloderes Casey, p. 252-253. 

1909. Miloderes, Pierce, p. 346-348. 

1913. Miloderes, Pierce, p. 379-380. 

1935. Muiloderes, Van Dyke, p. 4. 

1936. Miloderes, Van Dyke, p. 75-77. (1936a.) 

1938. Miloderes, Van Dyke, p. 2 

GENOTYPE: Muiloderes setosus Casey (monotypic). 

SALIENT CHARACTERS: Setal vestiture long and suberect; 
scales closely applied, imbricated or merged on elytra. Rostrum 
extremely short, its length slightly less than distance between 
eyes; nasal plate short, hardly visible under low magnification ; 
prementum bisetose about one-third wider than long, maxillae 
completely covered; postmentum not evident as a peduncle; an- 
tennal scrobes deep, narrow, parallel-sided extending posteriorly 
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and ventrally to a point nearly opposite lower end of eye; an- 
tennal scape reaching to lower hind margin of eye; first five 
funicular segments longer than broad and not cupped at apices. 
Eyes slightly elongate in vertical plane. Postocular prothoracic 
lobes slightly evident or obsolete; vibrissae present. Elytral in- 
tervals and striae poorly defined; humeri rounded. Third tarsal 
segment, particularly of male, expanded, much larger than sec- 
ond. Male with small apical tufts of pubescence on first, second, 

and third tarsal segments of fore legs; occasionally with same 
arrangement on tarsi of middle legs, but always on third tarsal 
segment; hind legs with pubescent tufts at apex of third tarsal 
segment. Female with small apical tufts of pubescence on third, 
tarsal segment only of all legs. All tibiae mucronate; tibial apices 
in both sexes expanded. Claws free. Female genitalia flexible 
near apices of “valvifers”, but not at base of coxal apices; coxal 
styli absent. 

Discussion: The broad prementum completely covering the 
maxillae, absence of postmental peduncle, and expanded tibial 

apices will separate this genus from others in the Cimbocera 
group. The expanded tibial apices superficially resemble those 
of Stereogaster globosa Van Dyke and the genus Trigonoscuta 
Mots. The labial structure completely covering the maxillae in- 
dicates that Miloderes is not closely related to Cimbocera. The 
female genitalia, however, resembles Cimbocera and its close 

relatives. 

KEY TO SPECIES 

Color brown and silvery grey. Fore tibiae with outer apical portion 
evenly rounded. Scales of pronotum and elytra with central 
MUNN UTC Reet tetee acess ate tarre take a ecccnratekee ee terion arrears aide ie tebrotieceies derecrekenie le setosus Casey 

Color uniform green. Fore tibiae with outer apical portion elon- 
gated. Scales of pronotum and elytra without central puncture 

PSE Tear ciao 5 Bis cay CoenStio ele repeat ohorfos of ehe aarewe emcees bad viridis Pierce 

MILODERES SETOSUS Casey 

(Plates 24, 25, 26) 

1888. Miloderes setosus Casey, p. 253-254. 

1909. Miloderes setosus Casey, Pierce, p. 347-348. 

1913. Miloderes setosus Casey, Pierce, p. 379-380. 

1935. Miloderes setosus Casey, Van Dyke, p. 4. 

1936. Miloderes setosus Casey, Van Dyke, p. 75-76 (1936a). 

Tyre Locatity: California (Kern Co.). 

DistriBuTION: California (Kern Co.; Baker, Essex, San 
Bernardino Co.). 
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Type: In Casey collection, United States National Museum. 

SALIENT CHARACTER: Length 4 mm.-6 mm, Width 2.5 
mm.- 3.1 mm. Color reddish-brown with silvery scales; each 
scale of pronotum and elytra with a central puncture. Setae of 
pronotum and elytra one-third as long as width of pronotum. 

Rostrum as wide as long with broad transverse impression 
just posterior to antennal articulation. Pronotum broader than 
long; about evenly rounded at sides; postocular lobes present as 
angular points opposite lower end of eye. Elytral setae inserted 
between scales and arranged in somewhat regular rows. Fore 
tibiae with outer apical portion rather evenly rounded with 
spinules at apex evenly spaced. Middle tibiae with 9 to 10 spinules 
at apices exclusive of spinules posterior to tibial mucro, Hind 
tibia with single row of spinules at extreme apex—corbels open. 
Male and female genitalia as shown in Plates 24 and 25. 

Discussion: In general the males are more slender than the 
females and the median portion of the first and second apparent 
abdominal sternites is concave. Tarsal characters for determi- 
nation of sex are given in the generic description, 

MILoDERES viripIs Pierce 

(Plates 24, 25) 

1909. Miloderes viridis Pierce, p. 348. 

1913. Miloderes viridis Pierce, Pierce, p. 380. 

Type Locatity: Arizona (Keams Copper Mine, Navajo 
Indian Reservation), 

DistrRIBUTION: Known only from type locality. 

Type: In the United States National Museum. 

SALIENT CHARACTERS: Length 4 mm.-5.5 mm. Width 
2 mm.-2.8 mm. Color of derm reddish brown covered with 
green scales; scales of pronotum and elytra without central 
puncture. Length of vestiture similar to setosus. 

Similar to setosus except for the following: Pronotum dis- 
tinctly wider in apical half; not evenly convex at sides; post- 
ocular lobes practically obsolete. Fore tibiae with outer apical 
portion elongated with spinules crowded together at summit of 
apex. Middle tibiae with 12 to 15 spinules at apices exclusive of 
spinules posterior to tibial mucro. Hind tibiae with the spinules 
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of the anterior comb situated some distance before the apex of 
the tibia; the distal comb appears to be absent; the specimens 
examined may possibly have the spinules rubbed off, if this is 
true the corbels are closed. Male genitalia as shown in Plate 24. 

Discussion: The sexes may be distinguished by the secon- 
dary sexual characters given for setosus. M. viridis is readily 
separated from setosus by its green color, elongated outer apical 
portion of the fore tibiae, absence of the central puncture in the 
elytral scales, and in the structure of the male genitalia. 
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CONTRIBUTIONS FROM THE 

LOS ANGELES MUSEUM - CHANNEL ISLANDS 

BIOLOGICAL SURVEY 

9, A RARE MYRIAPOD FROM ANACAPA ISLAND, 

COMPARED WITH TWO TEXAS! SPECIES 

By W. DwicutT PIERCE 

The Anacapa Island Expedition of August, 1940, turned up a 
little colony of creatures, looking like Dermestid larvae, which 
set the writer’s heart into high speed, for only twice before in 
over 40 years of collecting had he ever seen any other specimens 
of the rare Diplopod genus Polyxenus Latreille (1802), which 
is classed in the family Polyxenidae, order Schizocephala, sub- 
class Pselaphognatha, class Diplopoda, superclass Myriapoda, 
phylum Arthropoda. 

The type of Latreille’s genus, Polyvenus lagurus Linnaeus, 

is the only species known from Europe; P. fasciculatus Say 
(1817) is the only species known from the United States, while 
P. longisetis Pocock (1894) from Cuba, is questionably referred 
to the genus. In Hawai there are two species, one probably 
erroneously referred to P. fasciculatus, and the other P. hawau- 
ensis Silvestri, There are several other genera in the family, 
with species mostly from Africa, and a few from Central America 
and the West Indies. 

In the writer’s collection from Texas are 13 specimens from 
two localities, and on close examination for the first time, it is 

concluded that they represent two distinct species, both differing 
materially from the new Island form. 

Close microscopic study reveals startling relationships to the 
insects. It 1s quite possible that someone has noted this rela- 
tionship, but it has never come to the writer's attention that any- 
one has correlated the diplopod segmentation with insect seg- 
mentation; nor has he seen any suggestion of a differentiation of 

thorax and abdomen. 
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Polyxenus most definitely has a head, a cervical segment 
(sometimes called the first segment), three thoracic segments 
each bearing one pair of legs; five abdominal segments with two 
pairs of legs each; and two terminal segments without legs; the 
last bearing two brushes of bristles instead of cerci. Viewed 

ventrally each pair of legs belongs to a sternal segment with a 

definite sternite, so that we may definitely conclude that the 
abdominal tergites are coalesced doublets. We should probably 
place the Diplopoda and Pauropoda as higher developments than 
the Chilopoda. 

In the following table the segmentation and appendages of 
Polyxenus, Machilis, Protura, and normal primitive insects is 
suggestive of a phylogenetic trend. 

CORRELATION OF PRIMITIVE SEGMENTATION IN POLYXENUS 

AND INSECTS 

N ACHILI PROTURA PRIMITIVE POLYXENUS M Ss U INSECTS 

Terg- Stern- |Append-] Stern- | Append-] Stern- | Append-}| Stern- | Append- 
ites ites ages ites ages ites ages ites ages 

Head Head Mouth Head Mouth Head Mouth Head Mouth 

Cerv- Cerv- Cerv- Cerv- Cerv- 
ix ix ix ix ix 

Pro- Prost- Legs Prost- Lees Prost- Legs Prost- Lees 
notum ernum I ernum I ernum I ernum I 

Meso N. | Meso St. II Meso St. II Meso St. II Meso St. II 

Meta N.|MetaSt.| Ul |Metast.| TU |Metast.| TL |Metast.| HI 

Abdom. | Abdom. Abdom. Abdom. Abdom. 
Tere. Stern. Lees Stern. Styli Stern. Styli Stern. None 

1 I IV I I I I I 
II V II II II II II 

II III VI III III Ill IIl Ill 
IV VII IV IV IV IV 

Tit Vv VIII Vv Vv Vv Vv 
VI TEX VI VI VI vI 

IV VII XxX VII VII VII 
VIII XI VIII VIII VIII 

V IX XII IX IX IX 
x XIII Xe x xX 

VI XI XI XI XI 
VII XII XII 

Totals 
12 17 13 16 9 17 6 16 3 
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The development of Polyxenus is anamorphotic, segments 
being added in each instar between the preanal segment and the 
preceding abdominal segment. Whether there is a hexapod stage 
as in Pauropus remains to be determined, but it is suggested 
below. Pauropus is placed in the class Pauropoda at the bottom 
of the Myriapod scale, but should probably belong near the 
Pselaphognatha and Insecta, for it too has thoracic segments 
with a single pair of legs, and abdominal segments with two 
pairs of legs. Its first larva has only 3 thoracic pairs of legs, 

and the succeeding stages have successively (47), 5, 6, (7?), 
8 and 9 pairs of legs, presumably adding one sternite at a time. 

At first it seemed that Polyxenus adds two sternites bearing 
legs at a moult, but we have one specimen with 10 pairs, and 
six with 12 pairs, so it may be that a single sternite is added 
each moult. 

ANAMORPHOTIC DEVELOPMENT OF POLYXENUS 

LARVAL STAGES ADULT 

Stace I STAGE II Stace III STAGE IV STAGE V 

Tere. Legs Tere. Legs Tere. Legs Tere. Legs Terg. Legs Terg. Legs 

Head Head Head Head Head Head 

Cervix Cervix Cervix Cervix Cervix Cervix 

ProN. | T Pro N. I Pro N. I Pro N. I ProN. I Pro N. I 

Meso N. II Meso N II Meso N. II Meso N. II Meso N II |Meso N. II 

Meta N. III Meta N III |MetaN, III |JMetaN. III |JMetaN III |Meta N.| III 

Abd. I IV Abd. I IV Abd.I} IV Abd. I IV Abd. I IV 

Vv Vv he AY eave W 
Abd. II VI II vI Tes aval II VI 

VII VII | VII VII 

| ELT evade III VIII Ii VIII 
| |abeTex. 10x 10x 

| IV xX IV x 
|) resell XI 

| Vi XII 
| | | XIII 

Preanal Preanal Preanal Preanal Preanal| Preanal 

Anal | Anal Anal Anal | Anal Anal 
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Specimens are at hand belonging to stages IJ, III, IV, V, 
and adult; and we merely assume that there may be a first larva 
of the same type as in the Pauropoda. If we are right in this 
assumption, the Pauropoda and Schizocephala are primarily 
hexapod, but unlike the majority of insects develop more legs 
in successive instars. Anamorphosis also occurs in the Proturan 
insects, which have stages with nine, ten, eleven and twelve 

abdominal segments. 

The legs of Polyxenus are very similar in form to those of 
the Protura, consisting of Coxa, Trochanter I and III, Femur, 
Tibia, Tarsus, and Pretarsus (claw), while in Protura there is 
but one Trochanter. 

In most insects the tarsus is divided into 2 to 5 segments 
but primitive insects and many larvae of higher insects have 
only one tarsal segment; the pretarsus is usually reduced to a 
claw or claws. The trochanters are usually fused in insects into 
a single piece; but in larvae, such as the Coleopterous E.rema 
jenksi, there are two trochanter segments, just as in Polyxenus. 

A KEY TO THE SPECIES OF POLYXENUS IN THE 

UNITED STATES 

1. Antennae short, sixth joint not one-half longer than wide; 

Stemmelumasetr] am ool are os nse Heuiclis asecabiel,« cya) aiovenchia oiler eneiesacorecel onele 2 

Antennae longer, exceeding the bristles of the vertigial crown, 

sixth joint over twice as long as wide; finer tail bristles 

with single backward barb, faced by a forward pointing 

barb; dorsal bristles never showing more than three rows of 

spines at one view; presternum and sternellum broadly 

ARCUATE WIEST! TORASK So Steve lecycici « overs s tees, oie 3. tuberculatus n. sp. 

2. Body light brown, head with darker coronal band, but no median 

band; bristles cinereous; the finer tail bristles with single 

backward barb, faced by a forward pointing barb; dorsal 

bristles never showing at one view more than three rows 

of spines; presternum usually divided into subtriangular 

DALGUSE SOME MORASH As) Ais ietaresntisets aeese el cued ete 1. fasciculatus Say 

race victoriensis n. race 

Body dark brown, head with dark coronal and median bands; 

bristles snowy white; the finer tail bristles with 2 to 5 

(mostly 3) backward barbs; dorsal bristles showing at one 

view five to six rows of spines; presternum triangular and 

small; legs stout: Anacapa Island, California............. 
sfevaE Ue NCNE Moy HoPolesfoeleataslievel=.cj'etsie <Nevopeicsaisreee- ey CNMACAPENSIS) Ne SD: 



COMPARISON OF THE ANTENNAE OF THE THREE SPECIES OF 

POLYXENUS OF U. 8. 

LENGTH or JOINTS BREADTH OF JOINTS 

(1 space=0.017 mm.) 

Segment | Fascic. Tuberc. | Anacap. Fascic. Tuberc. | Anacap. 

1 5 3 4 3 2.5 3.5 

2 2 3 3 3 2.5 3.5 

3 1 il 2 3 2.5 3.5 

4 2 3.5 3 3 2.5 3.5 

5 iN A5) 3 2 3 2.75 3 

6 4 7 4.5 3.5 3 3.5 

7 2.5 2.5 3.5 2.25 2.25 2.5 

8 iL 2 if 1.5 15} 1.5 

19.0 25.0 23.0 

Relatively the segments are to each other in about the same 
proportions in the three species, but the sixth segment is not 
ene-half longer than wide in fasciculatus and anacapensis, and is 
over twice as long as wide in tuberculatus. The antennae of 
anacapensis are stouter, and those of tuberculatus longer than 
the others. 

1. PoLyxENUS FASCICULATUS Say. 

Pollyxenus fasciculatus Say. 1821. Journ. Acad. Nat. Sci., Phila., 
ZA08. 

Say’s original description is as follows: 

“Genus Pollyxenus Latr. 

“Body membranaceous, penicillate with setae at tip; antennae 
inserted under the anterior margin of the head, 

“P. fasciculatus: Body pale brown, linear, incisures ciliated 
fasciculated each side; head deeply ciliated before. 

“Tnhabits the Southern States. 

“Segments smooth, ciliate at the incisures, and fasciculate 

with brown setae each side, terminal pencils cinereous ; head sem1- 
orbicular, depressed, deeply and densely ciliated on the edge 
with setae; eyes small, oval, prominent, placed obliquely in the 
middle of the lateral margin; antennae very short, thick reddish 
brown; feet white. 

“Length rather more than one-tenth of an inch. 

; Beneath stones, etc, in humid situations.” notaveny 
common.” 
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There are at hand six specimens, mounted one to a slide 
(slide 5 also has 7 cast skins), from a larger collection made by 
J. D. Mitchell, at Victoria, Texas, March 2, 1910, under Hunter 

No, 1861, found as a colony in a Lepidopterous cocoon. The 
remainder of the series is no doubt in the collections of the 

U. S. National Museum, but one of these slides is also to be 

deposited in that Museum. 

These specimens agree with Say’s description and are here 
described in detail. Say does not give a type locality, and may 
possibly have been dealing with a different species; but if his 
specimens are not now extant, we may consider the present de- 
scription as a redescription. In order that there may be no doubt 
as to the identity of the material here described, it is given the 
race name victoriensis, which would become its species name 1f 
it is different from Say’s species. 

Polyxenus fasciculatus Say, race victoriensis, new race (figs. 1, 
Ae NOrnlsl, 12," 13; 19), 

Type locality, Victoria, Texas. 

In this small series it was possible only to rather indefinitely 
correlate size with stage, other than length of body. The head 

measurements of the 4th and 5th stages seem to be practically 
identical. 

Stage 4: 9 pairs of legs; length of body 1.003-1.581 mm. 
from tip of head to attachment of tail bristles; breadth of head 
at eyes 0.544-0.56 mm.; length of head from line connecting the 
occipital emarginations behind eyes 0.255-0.272 mm. 

Seage 5; ll pairs of legs; length’ of body 1.87-2.04 mm_-; 
breadth of head 0.56--0.569 mm. ; length of head 0.272 mm. 
Giz 9) 

Head broadly rounded in front ; lesnciy and strongly emar- 
ginate behind eyes by the occipital suture; the vertex is orna- 
mented anteriorly with two broadly rounded rows of setigerous 
punctures, outlining a dark brown band, behind which the vertex 
is lighter and semicircular. Each bristle borne on a slender 
peduncle i is elongate, clear, and bears three visible rows of sharp 
spines. Eye spots dark, with at least 3 clear, separated lenses. 
Antennae attached under over-hanging vertex, their points of 
attachment closer together than to eyes; eight-jointed, the first 
largely in its fossa, the second to fifth transverse, the sixth stout, 

longer than broad, and the largest of the segments, the seventh, 
longer than broad, eighth a very small transverse segment with 
apical papillae, all in the proportions given in the table. The 
mouthparts are hard to see, but there are two dentate edges 
visible, as shown in figure 1, 
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Dorsally the cervix is a transverse plate outlined by a narrow 
ellipse of stout bristles, shorter than the vertigial crown bristles 
of the head, each armed with three visible longitudinal rows of 

spines, and transversely minutely striate; laterally it is very 
narrow and ventrally is concealed by the mouthparts (figs. 11, 12). 

The thoracic segments dorsally bear two rows of bristles 
pointed ventrally, of the same type as on the cervix, the anterior 
row being sparser; and laterally are tuberculate and armed with 
a cluster of spines, longer than the dorsal spines. 

The abdominal segments are dorsally and laterally armed as 
the thoracic segments, 

The anal segment is provided with two dense brushes, almost 
contiguous at base, of bristles which are of varying sizes, but 
many are much longer than the tubercular bristles, and they are 
of two distinct types intermingled, some appearing gray, due to 
the fine transverse striation. The heavier bristles are like the 
tubercular and dorsal bristles, with three visible rows of spines. 
The finer bristles are unique in form, with two more or less alter- 
nating series of lateral teeth, and near the tip a long proximal 
spine directed at a more distal recurved and longer spine, and 
beyond the end of this is a very delicate deciduous piece with 
long backward barb. (See figs. 12, 13.) 

Ventrally the thoracic sternites correspond with the tergites, 
but there are two abdominal sternites for each tergite, except the 
preanal and anal. Each sternite of thorax and abdomen, except 
the cervical, preanal and anal, bears a pair of legs, which consist 
of coxa, first and second trochanter, femur, tibia, tarsus and 
pretarsus, which is a claw. Each leg-bearing sternite consists of 
two anterior presternal plates narrowly separated from the pos- 
terior triangular sternellum, by a commissure uniting the two lat- 
eral parts of the basisternum, at the outer ends of which the 
coxae are posteriorly attached (see fig. 4). 

2. POLYXENUS ANACAPENSIS n.sp. (figs. 2, 6, 9, 15, 16, 17, 18, 19) 

Described from 102 specimens of various instars and 52 
cast skins, the whole series mounted on 50 numbered slides, all 
but slide 35 collected under bark of Eucalyptus, in colonies, 
Auugust 22, 1940, on Middle Anacapa Island, California, by 

Chris Henne and Don Meadows (L. A. Museum No. 1940-1963) ; 
slide 35 collected on pods of Astragalus miguelensis, August 18, 

1940, on West Anacapa Island, by George P. Kanakoff (L. A. 
Mus. No. 1940-2121). 

Some of the material was killed in alcohol, and the bodies 
are expanded; but the majority shrivelled in dying, so that body 
lengths are of value only in comparing those in the same con- 
dition. The specimens might even be taken for different species. 
In handling these beautiful little creatures one must use great 
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care to preserve the bristles in position. The moment they are 
put into a liquid the spines are whirled away, as their point of 
attachment is very slender. 

Stage 2: 8 dorsal segments; 5 pairs of legs; length of body 
to attachment of caudal brush 0.425-0.442 mm.; breadth of head 
0.306-0.340 mm.; length of head from line connecting occipital 
emarginations behind eyes 0.153-0170 mm.; 2 specimens meas- 
ured (fig. 16). 

Stage 3: 9 dorsal segments; 7 pairs of legs; length of body 
0.595 mm.; breadth of head 0.357 mm.; length of head 0.170 
mm.; 1 specimen. 

Stage 4: 10 dorsal segments; 9 vairs of legs; length of body 
1.003 mm.; breadth of head 0.459 mm.; length of head 0.204 
mm.; 1 specimen. 

Stage 5A: 11 dorsal segments; 10 pairs of legs; length of 
body 1.122 mm.; breadth of head 0.442 mm.; length of head 
0.187 mm.; 1 specimen, 

Stage 5B: 11 dorsal segments; 11 pairs of legs; length of 
body 1.122 mm.; breadth of head 0.493 mm.; length of head 
0.154-0.238 mm. (mean 0.196 mm.) ; 2 specimens. 

Stage 6A: 12 dorsal segments; 12 pairs of legs; length of 
body 1.275-1.462 mm. (mean 1.377 mm.) ; breadth of head 0.493- 
0.527 mm. (mean 0.521 mm.) ; length of head 0.221-0.238 mm. 
(mean 0.231 mm.) ; 6 specimens. 

Stage 6B: 12 dorsal segments; 13 pairs of legs; length of 
body 1.105-3.315 mm. (mean 1.384 mm.) ; breadth of head 0.476- 
0.663 mm. (mean 0.538 mm.) ; length of head 0.187-0.289 mm. 
(mean 0.241 mm.) ; 58 specimens measured, 

While the material in some instars is insufficient to draw 
a final conclusion, a charting of the mean head width shows not 

only that the mean head width conforms with Dyar’s Growth 
Law, but also indicates that there is a moult for each pair of 
legs, rather than for each two pairs, or single tergite (fig. 19). 

Color yellowish to dark brown, with dark bands on head 

connecting eyes, and on vertigial margin, and a longitudinal 
median band which divides in front, making five light areas on 
head; each segment with dark band except at middle; all punc- 
tures light and round; vestiture of silvery white bristles, legs 
tinged with reddish brown. 

In vestiture the pattern is as in the other species, but the 
spines are very different. The coronal and dorsal bristles look 
like elongate spiny cucumbers, with five to six rows of spines 
visible at one view (fig. 18); the lateral clusters of bristles are 
longer, and some are spined only on the sides, some have a 
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middle row of spines also. The tail bristles are very remarkable, 
of three types, coarse spiny bristles similar to the lateral ones: 
very fine toothed bristles with a 3, 4 or 5-backward pointed barbed 

apex; and fine bristles made up in the most complicated way, of 
deciduous whorls of distally pointing barbs (fig. 9). 

The antennal joints are longer than in fasciculatus, but with 
the joints in about the same proportion, though stouter (fig. 2). 
The head is not sharply emarginate at occipital suture behind 
eyes. 

The face is convex, with antennal scrobes diagonal, separated 

at bases by 10/35 the width of the head at the eyes, and extending 
from base to the eyes, thus outlining the frons. 

Eyes prominent, almost acute, with at least five separate 

ommatidia. Two small spots near the eyes may be ocell1. 

The anal segment is ridged medianly between the brushes. 

The genitalia are borne on the preanal segment. 

3. PoLYXENUS TUBERCULATUS n. sp. (figs. 3, 5, 8, 14, 19) 

Described from 7 specimens, mounted on 4 slides, taken 

among many others in a colony on Tillandsia recurvata, on live 
oak at Sabinal, Texas, April 1, 1910, by W. Dwight Pierce and 

F. C. Pratt. The remainder of the series is no doubt in the col- 
lections of the United States National Museum, but a paratype 
slide will be deposited in that Museum. 

Stage 4: 9 pairs of legs; length of body to attachment of 
tail bristles 2.75 mm.; breadth of head at eyes 0.493 mm.; length 
of head from occipital emargination 0.238 mm. This specimen 
unduly expanded, 

Stage 5: 11 pairs of legs; length of body 2.21, 2.227, 2.244, 
2.38 mm.; breadth of head at eyes 0.459, 0.51, 0.561, 0.595 mm. 
(mean 0.53) ; length of head 0.255, 0.272, 0.289, 0.289 mm. 

Adult: 13 pairs of legs; length of body 3.009, 3.060 mm.; 
breadth of head at eyes 0.68, 0.85 mm. (mean 0.76) ; length of 
head 0.323, 0.425 mm. 

There are no essential differences in the instars, other than 
the number of abdominal leg-bearing segments, and the body 
measurements and proportions (fig. 19). 

The head is hemispherical to the occipital emargination be- 
hind the eyes, and has a vertigial crown of dark and light golden 
bristles, which are very similar to those of fasciculatus. The 
antennae considerably exceed these spines, and are characterized 
by the elongate sixth joint, the proportions being as given in the 
lables (hse7S))r 
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The cervix has an oval arrangement of bristles, which have 
only three visible rows of spines, and each successive segment 
has a sparse anterior and closely set posterior row of bristles, 
as well as a cluster of larger bristles on the lateral tubercles. The 
tail brush is very dense and consists of two kinds of bristles; one 
similar to the lateral bristles; the other finer and very compli- 
cated, similar to the corresponding bristles of fasciculatus, but 
more slender stemmed, with the barbs farther apart, and with a 
very similar apical armature (fig. 8). 

The sternum differs from that of fasciculatus by having both 
presternum and sternellum broadly rounded (fig. 5). 

List oF ILLUSTRATIONS 

Drawings and photomicrographs by the author. 

Fig. 1—Antenna and portion of face of Polyrenus fasciculatus 
victoriensis. 

Fig. 2—Antenna of P. anacapensis. 

Fig. 3—Antenna of P. tuberculatus. 

Fig. 4—Sternal view of one abdominal doublet of P. fasciculatus 
victoriensis (PS = presternite, S = sternellum, BS = basi- 
sternite, P = pleurum). 

Fig. 5—Sternal view of one abdominal doublet of P. twberculatus. 

Fig. 6—Sternal view of one abdominal doublet of P. anacapensis. 

Fig. 7—Barbed caudal bristle of P. fasciculatus victoriensis. 

Fig. 8 —Two types of caudal bristles of P. tuberculatus. 

Fig. 9 —Five types of caudal bristles of P. anacapensis. 

Fig. 10—P. fasciculatus victoriensis, stage 5, holotype. Photomicro- 
graph taken in two sections. 

Fig. 11—Anterior end of P. fasciculatus victoriensis, Same specimen 
as fig. 10. 

Fig. 12—Dorsal bristles of P. fasciatus victoriensis, greatly enlarged. 
Actual length of a bristle 0.068 - 0.085 mm. 

Fig. 13—A few caudal bristles of P. fasciculatus victoriensis, showing 
especially the delicate barbed bristle, greatly enlarged. 

Fig. 14—P. tuberculatus, adult paratype (slide 1). Photomicrograph 

taken in three sections. 

Fig. 15—P. anacapensis, varatype adult (slide 4). 

Fig. 16—P. anacapensis, larva, stage 2 (slide 21), with 5 pairs of legs. 

Fig. 17—P. anacapensis, same specimen as fig. 15 on dark field, lighted 
from above. 

Fig. 18—Dorsal bristles of P. anacapensis, greatly enlarged. Actual 

length of a bristle about 0.085 mm. 

Fig. 19—Correlation between instars and breadth of head. Dyar’s law. 
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10. BEES OBTAINED BY THE LOS ANGELES MUSEUM- 

BIOLOGICAL SURVEY—2 

By Ds A] CocKERELE 

When the report on the bees was published (Bull. So. Cal. 
Ac. Sci., 1939, Part 3) a few species were left out, as I wished 
them to pass under the critical eye of Mr. P. H. Timberlake. 
These are now listed, with Timberlake’s determinations. 

COLLETIDAE: 

Colletes gaudials Cockerell. Santa Rosa. Described from 
La Jolla, California, 

ANDRENIDAE: 

Andrena n. sp. Timberlake. San Clemente. 

H{ALICTIDAE: 

Sphecodes n. sp. Timberlake. g. July 29. San Miguel. 

Halictus trizonatus mellipes (Crawford). Distinguished by 
the ferruginous tarsi. g. Santa Rosa. 

Halictus kincaidii Cockerell. @. Santa Cruz. Described 
from Washington state. 

Halictus nigrescens avalonensis (Cockerell). @. San 
Clemente. ¢. Santa Rosa. Timberlake considers H. 
avalonensis a sub-species of H. nigrescens. 

Halictus diversopunctatus Ellis. 9. Santa Barbara Island. 
Described from the mainland of California. 

FHalictus perichlorus Cockerell. 9 . Santa Rosa, San Nicolas, 
Described from San Miguel Island. 

11. A NEW RACE OF WHITE-FOOTED MOUSE FROM 

SANTA ROSATSEAND? CALIF ORIN 

By Jack C. von BLOEKER, JR. 

A recent study of the large series of white-footed mice ob- 
tained on the Fourth Expedition of the Los Angeles Museum to 
the Santa Barbara group of the Channel Islands, California, in 
August, 1939, has revealed the existence of an unnamed race of 

Peromyscus maniculatus on Santa Rosa Island. E. W. Nelson 
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and E. A. Goldman (1931) referred specimens of P, maniculatus 
from this island to the race streatori, with the remark that they 
“appear to be inseparable from those of San Miguel Island.” On 
the basis of material I have at hand, I cannot concur in this 
opinion. Although there are, admittedly, a number of characters 
shared in common by specimens from San Miguel and Santa 
Rosa Islands, there are a few which more closely relate the 
Santa Rosa Island race to that of Santa Cruz Island, and one 

eutstandingly unique character among white-footed mice of the 
Channel Islands of California, extreme shortness of tail, which, 

by itself, distinctly characterizes the subspecies. 

The new race may be named and described as follows: 

PEROMYSCUS MANICULATUS SANCTAEROSAE, Subsp. nov, 

Santa Rosa Island Mouse 

Peromyscus texanus medius Mearns, Proc. U. S. Nat. Mus., 

18, 1896: 446, 447, part. 

Peromyscus maniculatus clementis, Osgood, No. Am. Fauna, 28, 
1909: 96-97, part. 

Peromyscus maniculatus streatori Nelson and Goldman, Journ. 
WiasheAcad) Sca., 21) 1931: 531, part. 

Type: Male adult, skin and skull, no. 6300, Los Angeles 

Museum, from Elderberry Canyon, Santa Rosa Island, Santa 
Barbara County, California, August 6, 1939, collected by Jack 

C. von Bloeker, Jr., orig. no. 10398. 

DistRIBUTION: Known only from Santa Rosa Island. 

Dracnosis: A medium-sized (see measurements), short- 
tailed, darkly colored race of the Peromyscus maniculatus group ; 
skull lightly built, slender, zygomata noticeably tapering anteri- 
orly, and with slender rostrum. 

COMPARISONS: Similar to Peromyscus maniculatus streatort, 

but of a richer brown color, with shorter and more profusely 

haired tail, darker and smaller ears; skull averages slightly 
smaller throughout, with zygomatic arches tending to taper more 
anteriorly, and interparietal narrower and longer. Compared 
with P. m. santacruzae, color darker brown and lacking the red- 
dish tinge of adults of santacruzae; size smaller throughout. 
Differs from P. m. gambelii in darker color, average shorter tail, 
and longer hind foot and ear; skull about equal throughout, ex- 
cept longer nasals. Comparisons with other Channel Island or 

mainland races appear superfluous at this time. 
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CoLor (using color terms from Ridgway’s Color Standards 
and Color Nomenclature, 1912).—\Type: Dorsal hairs with ter- 
minal portions black, narrow subterminal bands near pinkish 
buff; basal portions deep mouse gray; ventral hairs deep mouse 
gray basally, tipped with white; black tips of latero-dorsal hairs 
and cheek hairs shorter than those of back, giving effect of lighter 
brown coloration; a small patch of cinnamon buff hairs at ventral 
base of tail; ears near blackish brown externally, edged and in- 
ternally sparsely hirsute with cinereous hairs; hairs of upper sur- 
face of feet white; tail bicolor, dorsal hairs clove brown, ventral 
hairs white. 

MEASUREMENTS (in millimeters): Averages and extremes 
of ten adults (6 males and 4 females), paratypes: Total length, 
162 (156-170) ; tail, 69 (66-73); hind foot, 20.4 (20-21) ; ear, 
from notch, 15.6 (15-16). Skull: Greatest length, 25.5 (24.6- 
26.0) ; condylobasal length, 23.0 (22.1-23.3) ; zygomatic breadth, 
13.1 (12.3-13.7) ; interorbital breadth, 4.0 (3.8-4.1) ; imterpari- 
etal, 8.4x2.5 (8.1 x2.1-8.8x 3.1); length of nasals, 10.4 (10.0- 
10.7) ; maxillary toothrow, 3.8 (3.5-4.1). 

REMARKS: P. m. sanctaerosae apparently is the smallest of 
known races of P. maniculatus occurring on the Channel Islands 
of California. It does not appear to be a strongly differentiated 
form, but its very short, heavily haired tail is certainly distinc- 
tive. The shortness of tail is not closely approximated by any 
of the other nearby island subspecies, but is only slightly ex- 
ceeded by that of the mainiand race, P. m. gambeliu, The hairiness 
of tail is similar to that of the closely adjacent, long-tailed, Santa 
Cruz Island race, P. m. santacruzae, Other features shared in 
common with the latter subspecies are: small ears and small 
interparietal. Features approximating the San Miguel Island 
race, P. m. streatori, are: Averages of head and body length, 
tength of skull and of nasals, posterior zygomatic breadth, inter- 
orbital breadth, and narrowness of rostrum. 

SPECIMENS EXAMINED: One hundred and eight, from Santa 
Rosa Island, Santa Barbara County, California, as follows: Vail 
Ranch, Becher’s Bay, 81; Elderberry Canyon, 18; Cherry Can- 
yon, 9. 



12 NEW PLANTS FROM THE CHANNEL ISLANDS 

By M. B. DUNKLE 
» 

On the first expedition of the Los Angeles Museum Channel 
Islands Biological Survey to the south end of San Clemente 
Island, three forms of Lotus argophyllus (Gray) Greene were 
collected. After careful comparison of these with forms taken 
on the other Channel Islands each seems to differ so distinctly 
that they deserve varietal rank, 

Lotus argophyllus (Gray) Greene variety adsurgens vat. 
nov. Collected at Pyramid Cove, San Clemente Island. Dunkle 

No. 7200. 

Plant woody, erect; branches ascending, short virgate, with 
short internodes, 5 to 10 mm. long; leaves more or less imbri- 
cated; leaflets 5, broadly elliptic to ovate-elliptic, pointed, silvery 

canescent; umbels short peduncled, 1-2 mm. long approximate 
at the ends of branches; calyx teeth acuminate, 2 mm. long; 
corolla 10-12 mm, long, yellow and orange; banner broadly 
obovate, exceeding wings; pod silky, nearly straight, long acumi- 
nate with curved beak. 

This lotus is most nearly related to Lotus argophyllus var. 
miveus (Greene) Ottley, but the internodes are shorter, the 
branches more virgate, and the calyx teeth are shorter, never ex- 
ceeding one-third the length of the tube. It is apparently con- 
fined to the dry, rocky slopes back of Pyramid cove. 

Lotus argophyllus (Gray) Greene variety Hancocku var. 
nov. Collected at China Point, San Clemente Island, Dunkle 
INoie/Z52. 

Plant herbaceous procumbent ; branches long, trailing; leaves 
silky canescent; leaflets 5 to 7, narrowly elliptic, pointed, 8 to 

16 mm. long; umbels scattered along branches; peduncles 2 to 
3 mm. long; calyx teeth linear, 2 mm. long; corolla yellow 6 to 
8 mm. long; banner broadly oblong, slightly exceeding wings; 
pods silky, bent, with recurved or spiralled beak. 

In habitat and tomentum it is very similar to Lotus argo- 
phyllus var, ornithopus (Greene) Ottley, but with much longer 
and narrower leaves. The peduncle length is much shorter than 
that of the Santa Catalina form of the above variety but approxi- 
mate those of the Santa Barbara and San Nicolas forms. The 
calyx teeth, moreover, are shorter than those of any of the forms 
of L. argophyllus ornithopus. The spiralled beak is also a dis- 
tinctive characteristic. It is extremely common in the general 
neighborhood of the China Point. 
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This variety is named for G. Allen Hancock because of his 
interest in scientific research, and because he has made possible 
the author’s botanical and ecological research on the Channel 
Islands, 

Lotus argophyllus (Gray) Greene variety argenteus var. 
nov. Collected on slopes back of China Point, San Clemente 
Island, Dunkle No. 7273. 

Plant perennial, herbaceous, decumbent; branches long, 
trailing; with internodes 1 to 3 cm. long; leaves silvery canes- 
cent; leaflets 5, 8 to 10 mm. long, broadly elliptic to obovate, 
abruptly pointed to obtuse; umbels approximate at the ends of 
the branches, with short peduncles 1 to 6 mm. long; corolla yel- 
low and orange; banner orbicular, subequal to claw, subequal 
to wings ; calyx lobes linear, 1.5 to 2 mm, long; pods silky, nearly 
straight. 

In habit it is very similar to Lotus argophyllus ornithopus 
but in tomentum and flowering habit, it more nearly resembles 
Lotus argophyllus niveus, Its orbicular banner and long claw 
are its most distinguishing characteristics, 

VARIETIES AND DISTRIBUTION OF LOTUS ARGOPHYLLUS 

Calyx teeth as long as the tube. 

Stems woody, branches stocky with short nodes, silvery canescent. 

L. argophyllus niveus (Greene) Ottley. 

Santa Cruz and San Clemente Islands. 

Stems herbaceous. 

Umbels approximate at the ends of branches, blade of banner 

shorter than claw, silvery canescent. 

L. Fremonti argophyllus (Gray) Ottley. 

Sierra Nevada Mountains. 

Umbels scattered along branches, blade of banner exceeding 

claw, silky canescent. 

L. argophyllus ornithopus (Greene) Ottley. 

Santa Catalina, Santa Barbara, San Nicolas, San Clemente 
and Guadalupe Islands. 

Calyx teeth shorter than tube. 

Stems woody, branches short virgate, leaves more or less imbri- 

cated on branches. 

L. argophyllus adsurgens var. nov. 

San Clemente Island. 

Stems herbaceous, decumbent. 

Umbels sessile or nearly so. 

L. argophyllus (Gray) Greene. 

Pine belt of Southern California Mountains. 
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Umbels short peduncled. 

Umbels approximate at ends of branches, silvery canescent, 

blade of banner subequalling claw. 

L. argophyllus argenteus var. nov. 

San Clemente Island. 

Umbels scattered along branches, blade of banner exceeding 

claw. 

Leaves satiny canescent, leaflets 5, broadly elliptical. 

L. argophyllus decorus (Johnston) Ottley. 

San Gabriel, San Bernardino and San Jacinto Mountains. 

Leaves silky canescent, leaflets 5 to 7, narrowly elliptical. 

L. argophyllus Hancockii var. nov. 

San Clemente Island. 

On the recent trip of the Los Angeles Museum Channel 
Islands Biological Survey party to Santa Barbara Island, March 
15 to 23, 1940, a new variety of Platystemon californicus Benth. 
was discovered. The plants were apparently restricted to an 
area of shallow, rather barren soil near the edge of the precipi- 
tous northern cliffs. The type number is Dunkle 7400. 

PLATYSTEMON CALIFORNICUs Benth., var. ciliatus, var. nov. 

Plants 5 to 10 cm. high, simple or branched from the base; 
stems glabrous; leaves linear, 1 to 5 mm, wide, 2 to 3 cm. long, 

opposite, sessile, glabrate to sparingly short pilose near the tips, 
ciliate; pedicels scapose, 2 to 5 cm, long, sparingly short pilose; 
sepals sparingly short pilose; petals light cream, 2 to 8 mm. long; 
fruit nodding or erect; carpels slightly torose to cylindrical. 

This plant is most closely related to Platystemon californicus 
Benth. var. ornithopus (Greene) Munz. It 1s, however, smaller, 

with fewer and shorter branches, with the pedicels, sepals and 

leaf tips sparingly short pilose, and the leaves ciliate. There might 
be a question whether or not this variety might be merely a 
depauperate form of Platystemon califormicus Benth. especially 

in view of its habitat. However, as no typical plants of the 
species were found on the island, and the vegetative characters 
are so distinctly different, it must be considered to be worthy 

of at least varietal rank. It must be considered as an initial 
endemic with its deviation from the typical species accentuated 
and preserved by its environment. 
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VARIETIES OF PLATYSTEMON CALIFORNICUS AND THEIR 

DISTRIBUTION 

Plant less than 10 cm. high, fruit sub-cylindrical. 

Plant glabrous. 

P. californicus ornithopus (Greene) Munz. 

San Miguel, San Nicholas and Santa Rosa Islands. 

Plant sparingly short pilose. 

P. californicus ciliatus var. nov. 

Santa Barbara Island. 

Plant over 10 cm. high. 

Fruit nodding. 

P. californicus nutans Brandg. 

San Diego County, Santa Rosa and Santa Cruz Islands. 

Fruit erect. 

Fruit hairy when young. 

P. californicus horridulus Jepson. 

Sierra Nevada Mountains, foothills. 

Fruit glabrous. 

Plant soft pilose, flowers cream. 

P. californicus Benth. 

Cismontane, California. 

Plants with abundant long hair, flowers yellow. 

P. californicus crinitus Greene. 

Tehachapi Mountains to Cuyamaca Mountains and the edge 

of the adjoining deserts. 
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FIRST RECORD FOR BITTER DOCK IN SOUTHERN 
CALIFORNIA 

y JosEpH Ewan 
University a Cele rado. Boulder, Colo. 

Though the Bitter Dock (Rumex obtusifolius L.) has been 

a seramvlleare. weed of moist creek banks and similar eae ric situa- 
tions in central California for many years past, it seems that this 
plant has escaped notice in the southern California area. The 
writer collected it on the 4th of July, 1932, at Millards Canyon, 
San Gabriel Mts., Los Angeles County, where it was growing 
in wet sand along the stream. This collection (Ewan 7573) has 
been compared with representative material from other localities 
and has been found to agree favorably with such sheets as one 
from Lund, Sweden, taken by G. E. Hylten-Cavallius in August, 
Ssse(Univ. Colo: Herb.), ‘and with material from iountarn 
Lake, a Francisco, where it occurs in Salix thickets about the 
lake (Ewan 10401). I have seen collections from as far north 
on the Pacific Coast as Revelstoke, B. C., where it was collected 

in 1905 (Chas. H. Shaw S07). Trelease (3rd Ann. Rep. Mo. Bot. 
Gard. 92) does not record this species for California up to 1892, 
except under the dubious varietal name of Wallroth, based on 
the purpling of the stem and leaves in the manner of Beta. Under 
this var. discolor Wallr. Trelease records a collection of Kellogg’s 
for the year 1866. There is under the species discussion, how- 
ever, mention of a Kellogg and Harford coll. (869) for 1869, 
creaitedsto Oregon’, This may beicorrect, though 1 have no 
record of his having been in Oregon either alone or with Har- 
ford, or this may have been a slin for “California”. Though 
Katherine Brandegee knew Mountain Lake and its plants, she 
does not mention Bitter Dock in her conspectus of the San Fran- 
cisco flora (Zoe 2:370. 1892). Jepson writes about two decades 
later: ae tee European seed in low lands about San Fran- 
ciscon bays (CHl Calif. 17386, 1913). In any case, Bitter Dock 

seems to have held its own about the San Francisco Bay region 
but to have been unable to spread extensively. It will be of 
interest to watch the southern California region for this species; 
from its distribution elsewhere over the world, considering both 
its native habitats in Europe, and its adopted homes in Asia and 
North America, it seems to me unlikely that Rumex obtusifolius 

will ever become frequent in southern California. There must 
be a climatic barrier against its more widespread successful 
establishment. 
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When considering “how” this Rumex reached this rather 
singular station in the mountains behind Pasadena, one is con- 
fronted with the well-known vagueness of our data concerning 
plant migrations in these times. That the plant was growing 
along a mountain stream frequented by migratory birds—for the 
front range of the San Gabriel Mountains is a flyway for many 
species of north-south migrants—suggests the possibility of the 
seeds having been brought from the north by a limicoline species 
which paused for a drink along the Millard Canyon streamside. 
It would be highly significant if an interested bird-banding 
biologist would ee the problem of migratory birds as effec. 
tive carriers for plant germules and gather data from the birds 
they handle, grow the known “takes” from the bodies of birds, 
and study the resulting germinations. Our knowledge of both 
birds—their migrations and habits—and of plants and_ their 
ranges 1s sufficiently advanced to give a notable yield to such 
an undertaking. 

This Rumex is to be easily recognized among the southern 
California species for its large, almost exactly oblong leaves 
borne upon elongated petioles, for its essentially triangular- 
winged fruits that bear rather large prominent spines on their 
margins, The species is illustrated in Britton and Brown's J//lus- 
iratea Flora (l:5592) and excellently, in Dreleases papemnont 
nearly a half-century ago (plate 30). The leaves of the plant 
collected by me measure in the blade 14% inches long by 8 inches 
broad. The inflorescence is markedly leafy but not unlike many 
individuals of Rumex crispus, with which it apparently hybri- 
dizes, Trelease discusses this hybridism, Rechinger considers 
most of these putative hybrids to represent established species 
worthy of binomials. James Arata Karakawa, who studied the 

genus Rumex for California critically and who acquired an ex- 
cellent knowledge of its field and laboratory characters insofar 
as his opportunities permitted, examined the Millard Canyon 
collection and annotated it in 1937 as possibly a hybrid between 
Rumex obtusifolius with R. crispus. It manifestly carries the 
obtusifolius characters prominently if this collection is to be 
considered a hybrid. The fruits do have relatively few spines 
upon the margins, it is true, and yet one is forced to ask where 
then is Rumex obtusifolius in southern California ? 

Addendum: W. W. Robbins specifically mentions the lack 
of southern California collections or records for this Rumex in 
his recent bulletin, issued July, 1940, entitled “Alien plants grow- 
ing without cultivation in California” 
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CONTRIBUTIONS FROM THE 

LOS ANGELES MUSEUM -CHANNEL ISLANDS 
BIOLOGICAL SURVEY 

[ae NEW ISCHNOCHITON FROM (CATALINA 

ISLAND, CALIFORNIA 

By G. WILLETT 
Curator of Ornithology, Los Angeles County Museum 

For several years past the collections of the Los Angeles 
Museum and the writer have contained specimens of a chiton 
from Catalina Island that appears to differ from any previously 
known. The description of this species has been delayed in the 
hope that specimens might be secured from other localities, 
but, as such have not come to light, there would seem to be no 

good reason for further delay, Therefore, this chiton may be 
known as: 

ISCHNOCHITON (LEPIDOZONA) CATALINAE, Sp. Nov. 
(Plate 31, fig. 2) 

Description: Shell small, oval, elevated, with angular dor- 
sal ridge, and nearly straight side slopes. Color reddish brown 
(about Pecan Brown, of Ridgway), mantle spotted with white, 

PLATE 31 

Fig. 1. Jschnochiton mertensi Midd. 

Fig. 2. Ischnochiton catalinae Willett. 

Figures enlarged x 2. 

Photo courtesy Los Angeles County Museum. 
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usually a spot on each side opposite each valve, and occasional 
spots at the ends. Head valve with about 24 low, rounded ribs, 
frequently bifurcating near the margin; ribs of tail valve similar, 
but fewer in number (about 18) and less clearly defined. Lateral 
areas prominent, with from 3 to 5 low, slightly convex ribs which 
converge as they near the dorsal ridge. Ribs of end valves and 
lateral areas irregularly ornamented with small, erect tubercles. 
End valves, lateral areas and portions of the dorsal ridge covered 
with a microscopic granulation. Central areas with about 18 
sharply defined longitudinal ribs on each side, these ribs con- 
nected by rather obscure cross-ridges, forming a lattice-like 
sculpture which passes entirely over the dorsal ridge. Ribs on 
dorsal portion of second valve strongly diverging anteriorly, with 
punctate interspaces. End valves with 10 slits, median valves 
with one slit on each side. Mantle covered with rather small, 
oval, convex, smooth, imbricating scales. 

Type, No. 1063 Los: Angeles Museum. Type locality, off 
White’s Landing, Catalina Island, California, in 30 fathoms. 

Collected by G. Willett. Measurements of type (including girdle), 
in millimeters: Length, 16.2; diam., 9.2; alt., 3.2. Paratypes in 
Academy of Natural Sciences of Philadelphia, and collections 
of Allyn G. Smith and the writer. Specimens examined 12, all 
from the type locality. 

In general characters catalinae most resembles mertensi, al- 
though none of the specimens examined approaches that species 
in size. The girdle scales are much like those of mertensi from 
northern California, convex and smooth, except under strong 
magnification, which shows very faint indication of striations. 
Catalinae differs further from mertensi in much smaller tuber- 
cles, more numerous (consequently, more closely spaced) hori- 
zontal ribs on the central areas, and absence of a smooth area 

between the diverging ribs on the dorsal ridge of the second 
valve. 

The writer is grateful to Allyn G. Smith, of Berkeley, Cali- 
fornia, for the loan of his fine series of Ischnochiton mertensi 
for use in this study. 
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iene NEW SUBSPECIES OF ARACHNIS’ FROM 

CALIFORNIA 
(LEPIDOPTERA: ARCTIIDAE) 

y J. F. Gates CLARKE 
Bureau of Entcmology and Plant Quarantine 

U. S. Department of Agriculture 

The striking subspecies of Avachnis picta Parckard de- 
scribed below was received from Dr. John A. Comstock, Director 
of Science, and Mr. C. Henne of the Los Angeles Museum. 

Prior to receiving these specimens I had completed a paper, 
dealing with the species of this genus, which is to be published 
in the Proceedings of the U. S. National Museum, In that paper 
I have figured the genitalia of all the species, so figures of the 
genitalia of this new sub-species are not published at this time. 

Dr. Comstock has asked me to write this description for 
publication as part of a series of articles dealing with the fauna 
of the Channel Islands, rather than insert it in my paper on the 
genus. | have, however, placed this subspecies in the key, with 
a note in the text, for the sake of completeness. 

ARACHNIS PICTA INSULARIS, new subspecies 

Similar to typical picta but immediately distinguishable from 
it by the greater amount of white on the fore wing. The light 
ground color and the dark markings show stronger contrast than 
in typical picta. 

Antenna with basal segment white; shaft blackish fuscous 
overlaid with white above. Labial palpus bright carmine above 
and outwardly, creamy white beneath and inwardly. Face sooty 
black; vertex white. Collar broadly white anteriorly y, edged nar- 
rowly with orange yellow posteriorly and laterally; on each side 
a large black- edged. dark-gray spot, the scales of w hich are faintly 
tipped with cinereous. Tegula dark gray, with the scales faintly 
tipped with cinereous; a black line, paralleled by white, narrowly 
borders the dark-gray central portion; laterally the white is broad 
but dorsally it is narrow and extends along the basal half of the 
tegula only. Thorax concolorous with “tegulae, white edged 
laterally, with a narrow, black-edged, yellowish median line. Fore 
wing sordid white (sometimes with a faint yellowish cast) ; veins 

sordid white, displayed in sharp contrast where they are crossed 
by the dark markings of the fore wing; along costa five con- 
spicuous, irregular, black-edged gray spots; from these, extending 
across the wing, but not confluent with them, five irregular, trans- 
verse rows of gray spots and dashes, the latter not (or, rarely, 
faintly) edged with black. Termen broadly and irregularly 
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marked with gray, the color being broken by the white veins; on 
tornus, between veins 1b and 2, a large oval, gray spot, frequently 
confluent with the outer band of gray spots; inner two-thirds of 
underside of fore wing strongly suffused with orange yellow; 
transverse bands much darker than on upper side, with the 
component parts frequently confluent. Hind wing bright pur- 
plish red; in the female crossed by four unbroken, irregular, 
dark-gray (nearly black in a few specimens) bands; in the male 
broken into scattered spots and dashes; cilia almost always white 
at the end of vein 2 and sometimes along entire margin; central 
area of wing thinly scaled but not semihyaline ; underside strongly 
overlaid with buff or white, especially along costa, and with some 
orange-yellow scaling at base and along radius. Legs white to 
buff ; femora strongly marked with carmine; tibiae and tarsi with 
broad, black-edged, gray bands. Abdomen purplish red above, 
white, with a few gray spots beneath; in the male with black 
median dorsal and lateral stripes; anal tuft black mixed with 
orange yellow; in the female the segments broadly marked with 
black-edged gray bands. 

Alar expanse 34-54 mm. 
Type—U. S. National Museum No. 55125. 
Type LocaLtiry—Anacapa Island, Calif. 
Foop PLant—lIn the laboratory, Plantago. On the Island it 

is presumably one of the legumes. 
Remarks—Described from the type male and 11 male and 

14 female paratypes all from the same locality. Paratypes in 
the U. S. National Museum and the Los Angeles Museum. 

The entire type series was reared from larvae collected by 
Mr. C. Henne. The moths emerged from Septembr 19 to Decem- 
ber 5, 1940, the maximum number being produced in November. 

This subspecies falls between typical picta and picta verna 
in my key. The hind wing of the male of insuwlaris is similar to 
that of picta verna but the hind wing of the female places it with 
typical picta. Arachnis picta insularis can be distinguished from 
both picta and picta verna by the almost total absence of black 
margins of the gray markings of the fore wing. 

In a recent letter Mr. Henne sent the following information 
concerning this subspecies, which | take the liberty to quote: 
“.. . You might also be interested in knowing that we were 
fortunate in securing the eggs of Arachnis picta mma Ottolengui 
from a confined female taken at the [vanpah Mts., San Bdo. Co., 
and the young larvae are progressing favorably. We also suc- 
ceeded in mating a pair of the Anacapa picta (insularis), with 
resultant eggs. It is interesting to note that the eggs of the 
Anacapa form measure only .909 mm. in diameter and are slate 
gray when freshly laid, whereas the eggs of maia are consider- 
ably larger, . . . close to 2.00 in diameter and are lemon yellow 
when first laid, turning dark just before hatching ® 
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pee weCOMPARISON OF THE LARVA OF ARACHNIS 

PICWAINSULARIS AND ARACHNIS PICTA MATA 

3y Joun A. Comstock and CHrIsTtoPHER HENNE 

We have had the opportunity of studing a series of mature 
larvae of both the above races, and find that they are markedly 

different, 

A. PICTA INSULARIS Clarke 

Ground color of body, dorsally and laterally dull black; 
ventrally dark reddish or purplish brown. Tubercles, conspicu- 
ous, rugose, and yellow-brown in color, in strong contrast to 

body. The hairs are uniformly black, except for an occasional 
reddish hair on the latero-inferior tubercles. Legs, dark brown; 

prolegs, maroon, with the terminal segment a lighter shade. 
Crochets, brown. Spiracles, yellow, in strong contrast to body 
color, and with black rims. 

Head, black except for the back part of the cheeks, which 
shades to maroon. Antennae, maroon. Ocelli, black. 

A. PICTA MATA Ottol. 

Ground color of body, uniform dark brown, slightly lighter 
on venter. Tubercles concolorous with ground color, prominent, 
rugose, but appearing less noticeable on account of the uniformity 
in coloration with adjacent areas. The hairs are all a uniform 
bright red-brown, except for a few short inconspicuous hairs 
around the base of the prolegs. Legs, dark brown; prolegs, dark 
brown merging to a light translucent flesh color on the terminal 
pads. Crochets, black. Spiracles, orange-yellow, black rimmed. 

Ottolengui, in his original description of 4A. maiat mentions 
rearing the larva, but gives no notes on the early stages. Richard 
Stretch? gives a description of the larva of typical picta which 
sets forth the general anatomical features of the genus, and also 
shows that, in coloration, the larva of the typical form is unlike 
those described above, being somewhat intermediate in position, 
having a mixture of the bright reddish and black hairs, with a 
smoky brown body color, and lighter tubercles. 

The habits of our larvae were like those described by Stretch, 

except for the fact that the maia larvae pupated immediately 
after making their cocoons. The insularis larvae have not yet 
spun. 

All of our larvae refused clover, but fed readily on Plantago. 

The following tabulation will serve to show at a glance the 
differentiating features of the larva of maia and insularis. 

1Entom. News 7; 125; 1896. 

2Zygaen. Bomb. N. Am. 84; 1873. 



MAIA INSULARIS 

Boda colorelsict-a Dark brown Black 

Ventral surface... | Light brown Dark red-brown 

Mubercles: 22.0656 Dark brown Yellow-brown 

leleWbeSy Gaeoaubes coo Red-brown Black 

THO SS ciate Sore A ora amore Dark brown Dark brown 

PGROlESS eee Dark brown Maroon 

Paldisiirtpecyesecctces ce: Translucent flesh color | Light reddish purple 

Crochetsme sean soe Black Brown 

Orange-yellow 

black rimmed 
Yellow 

Black, 
1 alee V(o eae s Acoma tess eae Black cheeks purple 

ANAS OA 5 Go elo o Black Maroon 

16. NEW OR LITTLE KNOWN CALIFORNIASB EES 

By P. H. TIMBERLAKE 

The following bees are known to occur in the Channel 
Islands off the coast of southern California, but some of them 

are described from material collected on the mainland. 

HALICTUS CALIFORNIAE Sandhouse 

This species was characterized by Miss Sandhouse in her 
table of Chloralictus (Proc. U. S. Nat. Mus., 65 Art. 19) pi G; 

1924) as a variety of H. perpunctatus Ellis. It was too briefly 
described to be recognized with any certainty, but Doctor 
Cockerell has sent me one of the two females from Pasadena, 

California, on which the name was based. In my opinion cali- 
forniae should be considered a distinct species. 

The female differs from perpunctatus in its more slender 
form, with the head distinctly but only a little longer than wide. 
Abdomen in the majority of cabinet specimens unusually extended, 
exposing the full length of most of the segments. Propodeum 
much narrowed behind, the truncation being smaller than usual, 

ill-defined, and about as wide as long. (In perpunctatus the 
truncation is larger, better defined and distinctly broader than 
long.) Head and thorax darker and more olive-green, a little 
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less shining and with distinctly finer puncturation throughout. 
Mesoscutum finely and closely punctured. Mesopleura dullish 
and obscurely punctured. Face without white tomentum. Abdo- 
men dark brown to fuscous, and entirely lacking the green tinge 
of perpunctatus. Abdomen also a little dullish, with extremely 
minute punctures on tergites 1 and 2. (In perpunctatus tergites 
1 and 2 shining, with minute, but more obvious punctures.) From 
H, nevadensis Cwid. and several other California species as yet 
undescribed, californiac may be distinguished by the shape of the 
head and by the fine, close and almost uniformly spaced punc- 
tures of mesoscutum, Length, about 5.5-6 mm.; anterior wing, 
41-43 mm. (In perpunctatus length about 6 mm.; anterior 
wing 5 mm.) 

Ms Head and thorax dark green or blue-green, the abdo- 
men dark brown to fuscous. Tarsi dull yellowish. Flagellum 
brownish yellow beneath. Tegulae pale testaceous. Wings hya- 
line, stigma and nervures honey-yellow. Head broadly oval, dis- 
tinctly but not greatly longer than wide. Clypeus large and 
prominent, nearly as high as wide, convex, sparsely punctured. 
Mandibles unusually long. Face narrowed about one-fourth 
below and sparsely covered with white tomentum. Antennae 
reaching about apex of scutellum. Mesoscutum shining, finely, 
rather closely and almost uniformly punctured. Mesopleura shin- 
ing, distinctly and finely punctured. Rugae of enclosure varying 
from coarse and nearly straight to a close, irregular and crinkly 
condition. Apical rim of enclosure usually smooth and distinct 
in the middle. Sides of propodeum minutely wrinkled. Tergites 
minutely and closely punctured and hardly impressed at base. 
Length, 4.5-5 mm.; interior wing 4-4.3 mm. 

Specimens of this species are at hand from San Diego, Yorba 
Linda, Whittier, Puente Hills, Pasadena, Riverside, Santa Cata- 

lina Island, three miles west of Three Rivers, and Sacramento, 

California. The flower records are various, including Encelia, 
Gutierrezia, Coreopsis, Layia, Chaenactis, Stephanomeria, Iso- 

soma, Ericameria, Phacelia, Eschscholtzia, Convolvulus, Am- 

sinckia, Eriogonum, and Mimulus, and for the males also Bidens, 
Cryptantha and Eremocarpus. At Riverside, where it is one of 
the less common species, the females have been taken from Feb. 
8 to Dec. 24, and the males from May 28 to Nov. 10. 

This is the species ae by Cockerell, without name 
@erocwGalisAcad. Sci, (4) :23, 434, 1939), fom Fisherman 
Cove and Rancho Escondido, ce Catalina Island. 

SPHECODES NIGRICANS 0. Sp. 

A small black species, with abdomen entirely dark, belonging 
to the group Sphecodium of Robertson, having the male flagellum 
not at all moniliform and without facets, and antennal joint 4+ 
only a little longer than 3. From the eastern species of this 

191 



group (S. cressoni Robt., S. pimpinellae Robt., S. knetschi 
Ckll., and S. prosphorus L. & C., the males of which are briefly 

described) it presumably can be distinguished by the blackish 
flagellum, dark venation, and apical margin of tergites only 
slightly reddened. S. cressonu has the flagellum testaceous, more 
dusky above ; wings whitish with pale nervures; abdomen usually 
yellowish at base. S. pimpinellae has a black abdomen, but differs 
from nigricans in the dull, closely punctured scutellum. The male 
of S. prosphorus is imperfectly described, but the apical margin 
of tergites is said to be obscurely testaceous. S. knetschi is a 
larger species, with probably coarser punctures on mesoscutum. 

Western species of this group, although rather numerous on 
the Pacific Coast, have received little attention. Western males 
are in some cases so similar that it will be essential to have the 
genitalia described in detail or figured. The females will be 
equally difficult to distinguish and there will be additional difh- 
culties in associating the sexes correctly 

Of nigricans two subspecies are known as follows: S. migri- 
cans nigricans from the mainland and S. nigricans miguelensis 
from San Miguel Island. 

S. NIGRICANS NIGRICANS n. subsp. 

ely black except as follows: Flagellum very 
dark brown beneath. Mandibles reddish, black only at extreme 
base. Tegulae pale testaceous on outer margin, more brownish 
within. Tarsi dark, but small joints of front pair somewhat red- 
dened. Spurs pale testaceous. Depressed margin of tergites 
with a reddish tinge. Wings smoky hyaline. Stigma and nervures 
a very dark brown, or nearly fuscous. Head nearly rotund, barely 
wider than long, Eyes strongly convergent below. Basal ridge 
of labrum low, arched, finely roughened and dullish, the disk be- 

yond polished, impunctate. Antennae reaching scutellum, the 
middle joints of flagellum not much longer than thick, Joint 4 
a little shorter than 5, about one and one-third times longer 

than 3, and distinctly shorter than 2 plus 3. Joints of flagellum 
not nodose, without facets, the surface uniformly dull, micro- 
scopically punctate and set with extremely fine short pile. 
Clypeus moderately convex, the punctures close. Frons with 
moderately small dense punctures, but not dull. Vertex with 
somewhat sparser punctures. Mesoscutum and scutellum, mod- 
erately closely punctured, the punctures distinctly coarser than 
those of frons, and varying mostly from about one to three punc- 
ture-widths apart, with a few interspaces much greater. Meso- 
and metapleura dull, finely rugose, with a few minute punctures 

in a smooth strip on mesopleura along the posterior suture. 
Posterior and dorsal faces of propodeum, including enclosure, 
coarsely reticulate, the reticulations encroaching on sides of 
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propodeum. Enclosure defined on each side by a carina and 
broadly at apex by a smooth rim, that is continuous with a pol- 
ished triangular area on upper part of truncation. Tergites finely 
and rather closely punctured, the punctures becoming finer and 
fainter toward apex of abdomen. Depressed apical margin of 
tergites rather broad, impunctate. Pubescence dull white, dense 
as usual on lower part of face, clypeus and antennal scapes, and 
that on frons, vertex and mesonotum slightly ochreous. Aedeagus 
testaceous brown. Stipites very minutely and densely striate and 
dull except at base. Apical appendage of stipes small, membra- 
nous, nearly nude except an extremely fine, short fringe on outer 
margin, and broadly oval in shape with the outer half curled 
upward. Dorsal surface of each sagitta depressed, clavate-fusi- 
form before the geniculation. Portion beyond the geniculation 
compressed into a thin lamina, broad at base and evenly narrow- 
ing to acute apex. Length, 4.9 mm.; anterior wing, 3.5 mm, 

, 

Paratype much smaller, Mandibles, except base, and apex 
of labrum rufo-testaceous. All the tarsi reddened, Rugae of 
enclosure nearly straight, not forming eo Oe those at sides 
radiating. Length AG mm.; anterior wing, 2.5 mm. 

Two males collected at Riverside, California, the holotype 

on Eriogonum gracile, Dec. 11, 1929, the paratype on Euphorbia 
albomarginata Aug. 12, 1930. Type in collection of Citrus Ex- 
periment Station, Riverside. 

S. NIGRICANS MIGUELENSIS n. subsp. 

Mate—Similar to typical nigricans from the mainland, but 
larger and less slender, and differing in color as follows: Man- 
dibles black on basal half, rufo-testaceous and red apically. Fla- 
gellum black. YTegulae darker brown, subhyaline on outer mar- 
gin anteriorly. Stigma and nervures almost black. Depressed 
apical margin of tergites almost perfectly concolorous. Genitalia 
the same except that the apical appendage of stipites is but little 
convoluted and thus appears to be much larger, but this portion 
is membranous and probably would be subject to less curling in 
larger specimens. Length, 5.5 mm.; anterior wing, 4 mm. 

One male (holotype) from San Miguel Island, California, 
July 27, 1939, collected by the Channel Islands Biological Survey. 
Type in the Los Angeles Museum, 

ANDRENA CLEMENTINA Nn. Sp. 

Closely allied to A. chlorura Ckll. and perhaps will ultimately 
prove to be an insular race of that species. It differs strikingly 
in the large amount of black hair on the antennal scapes, sides 
of face, frons, vertex, temples and upper part of mesopleura. 
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FEMALE—Head, thorax and abdomen dark olive-green. 

Greater portion of clypeus, mandibles, antennae and legs black or 
blackish. Mandibles red at apex. Claws of legs red, the spurs 
testaceous. Tegulae reddened posteriorly, the anterior half nearly 
black. Apical margin of tergites 1 to 4 conspicuously whitish 
hyaline. Wings dusky, with a reddish tinge. Stigma and ner- 
vures dark reddish-brown, the subcosta blackish. Pubescence 
fulvo-ochraceous, with much black hair on head and upper part 
of mesopleura, just below bases of wings, as mentioned above. 
Tegulae also with a few black hairs across the middle, but none 
anteriorly. Hair of mesonotum distinctly shorter than that of 
pleura. Hair of abdomen mainly short and erect and not con- 
spicuous except when viewed from the side. Hair of first tergite 
and some on lateral margins of the second much longer. Tergites 
2 to 4 each with a thin apical fascia of whitish hair. Fimbria dark 
seal-brown, with paler hair at the sides and base of tergite 5. 
Hair of legs mainly light, but that on front and middle tibiae and 
tarsi rather dark brownish. Some blackish hair at base of hind 
tibiae above, near the knee-plate. Flocculus of hind trochanters 

short and rather thin. Subgenal coronet* dark. Facial foveae 
black in frontal view and dark seal-brown when viewed from 
behind. Head a little broader than long. Facial foveae less than 
half as wide as space between eye margin and antennal socket, 
somewhat broadened above and not extendiae below level of 
antennae. Process of labrum more than twice as broad as long, 
rounded anteriorly but subtruncate in middle. Clypeus shining 
on the anterior middle, but the lateral and dorsal margins broadly 
dullish from minute tessellation. Punctures of clypeus fine, rather 
sparse and about as in chlorura, except that they are less distinct 
above and leave a narrow impunctate median area anteriorly. 
Sculpture of head otherwise and of the thorax dull, tessellate or 
granular-tessellate, but the frons closely and striately roughened 
as usual. Punctures of mesoscutum fine and indistinct. En- 
closure of propodeum narrow, dull, finely rugulose at base. 
Abdomen a little more dullish than in shiilorene. and dullest at 
base of tergites 2 and 3. Minute setigerous punctures of abdo- 
men slightly more distinct and more numerous than in chlorura. 
Length about 8 mm.; anterior wing, 7 mm. 

One female (holotype), San Clemente Island, California, 
April 2, 1939 (Channel Islands Survey) in Los Angeles Museum, 

ANDRENA BAERIAE Nl. Sp. 

Belongs to a small group of Californian species, the members 
of which agree more or less exactly in the following characters 
taken from baeriae: Dorsal face of propodeum carinately ridged 

«This is a new term for a specialized structure that I have noticed only in the 
females of Andrena (s. lat.). It is a semicircular ridge set with short, stiff bristles 
in the subgenal region of the head and guarding the inferior part of the cavity in 
which the mandible is set. It is sometimes brightly colored, but not conspicuous, 
except when the mandibles are open. 
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on lateral margins, the enclosure large and broad. Head much 
broader than long, with broad rounded cheeks. Facial foveae of 

medium width, reaching slightly below level of antennae, Hind 
tibiae rather wide, broadest half-way between middle and apex 
Tibial scopa moderately dense and plumose, the hairs on dorsal 
margin as long as greatest width of tibia, those on outer surface 
less distinctly plumose and those on lower margin strongly curved 
upward. Middle and hind basitarsi subequal and moderately broad. 
Face of male immaculate (but in several undescribed species the 
clypeus has a large pale yellow or whitish mark), The only pre- 
viously described species 18 A. escondida Ckll., of which only 
the male is known, The male of baeriae differs from escondida 
in its much smaller size, broader head and facial quadrangle ; 
shorter, depressed, ovate abdomen, with shorter, more appressed 
pubescence on the tergites; and in the slightly greenish tinge of 
frons and abdomen. 

FremMALeE—Black, with slight metallic tints, the frons often 
distinctly greenish. Legs and abdomen often more or less brown- 
ish. Apical half of mandibles dark red, Flagellum strongly red- 
dened, especially beneath. Tarsi ferruginous, “the basitarsi usually 
darker. Tegulae ferruginous, dark ened anteriorly. Wings dusky 
reddish. Stigma and nervures ferruginous, the subcosta blackish. 
Tergites 2 to 4 rather broadly whitish or testaceous at apex. 
Pubescence pale ochraceous, more or less white on face, cheeks 
and under parts of thorax. Facial foveae pale ochreous when 
viewed from behind, Hair of legs light, the tuft at apex of hind 
femora pale brown. Tergites 2 to 4 with a rather dense, white, 

apical hair-band, interrupted medially on 2 and 3. Fimbria light 
fulvous. Hair of head and thorax of moderate length and density, 
and somewhat shorter on mesonotum than elsewhere. Floccus 
of propodeum weakly curled, the pleuron below floccus with a 
few scattered hairs anteriorly, Flocculus of hind trochanters 
moderately long and dense. Tergite 1 almost nude, having a few 
short hairs on lateral margins. Tergites 2 to 4 with a fine short 
depressed pubescence on the disk, most evident on 4 and nearly 
absent on middle of 2. Subgenal coronet bright orange red. 
Mandibles stout, weakly dentate within. Process of labrum very 
broad and low, subtruncate in front, Facial foveae almost touch- 
ing eye margins, reaching slightly more than half-way from eye 
margins to lateral ocellus and somew a narrowed below. Joint 
1 of flagellum barely longer than 2 plus 3, which are equal and 
somewhat shorter than 4. Middle joints of flagellum no longer 
than broad. Face below antennae, including clypeus, dull, finely 
tessellate and with fine, obscure, sparse punctures. Frons more 
shining, striate, Mesoscutum and scutellum like the clypeus, but 
the punctures closer and a little more distinct. Pleura, especially 
the sides of propodeum, tessellate, more shining than dorsum. 
Enclosure dull, the basal margin finely rugulose. Abdomen oval, 
depressed, with a dullish, tessellate, impunctate sculpture, Disk 

of tergite 1 very large, flattened, the basal declivity unusually 
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short. Tergite 2 depressed about one-fourth at apex. Pygidial 
area not embossed, rounded at apex. Basal nervure a little post- 
furcal. Second sub-marginal cell narrowed above and receiving 
first recurrent nervure at the middle. Stigma narrow, about five 
times as long as wide. Length, 6.5-7 mm.; anterior wing, 
4.5-5 mm. 

Mare—Similar to female. Abdomen slightly tinged with 
greenish, Tergite 2 often with a small reddish suffused spot on 
each side before the apical depression. Pubescence slightly paler, 
the face between and below antennae with dense long white 
hair, more or less concealing the surface. Tergite 1 with rather 
long thin erect hair, and 2 with similar but shorter hair on each 
side of disk. Disk of tergite 2 otherwise, and that of following 
segments with fine depressed hair, slightly longer and denser than 
in the female, but the hair-bands at apex of tergites 2 to 4 very 
thin. Hair at apex of abdomen whitish. Head much broader 
than long. Cheeks distinctly broader than eyes, and broadly 
rounded behind. Mandibles moderately long but reaching dis- 
tinctly beyond the sides of labrum. Antennae about as in female, 
the first joint of flagellum equalling 2 plus 3. Process of labrum 
about three times as broad as long, truncate or truncate-emargi- 
nate in front. Sculpture similar, but clypeus with distinct very 
fine close punctures, which become finer and fainter on the sides. 

Posterior middle of mesoscutum and the scutellum sometimes 
rather shiny. Dorsal surface of propodeum rounded off laterally, 
not at all ridged as in female. Abdomen wider than thorax, more 

convex than in female, more shining, the surface of tergites 
minutely tessellate and with rather close microscopic punctures. 
Length, 5-6.5 mm.; anterior wing, 4.5-5 mm. 

Described from five females, eighteen males, including holo- 

type female and allotype, at flowers of Baeria chrysostoma, vat. 
gracilis and B. aristata, Riverside, California, the males from 
March 3 to April 7 in different years, the females from March 29 

to April 6. Also the following paratypes: Two females, two 
and three miles west of Perris, on Baeria, April 13 and 20; six- 
teen females, five males, at the Gavilan, Riverside County, April 
7-30, on Baeria; three males, Whittier, and Puente Hills, near 
Whittier, on Baeria, March 13 and Avril 30; four males, from the 
hills north of Rosamond, Mohave Desert, on Baeria, March 27; 
and two females, Davis, California, May 12 (J. J. DuBois). 
Types in collection of Citrus Experiment Station, Riverside. 

This is the species recorded by Cockerell as Andrena sp. 
from Santa Catalina Island (Don Meadows). It is very similar 
in size and general appearance to Diandrena beatula Ckll., which 
flies with it at flowers of Baeria, but the two are easily separated 
when observed under a lens. 
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17. SUPPLEMENTING Paper 12 

The following Latin diagnoses of the four subspecies of 
1m ° 5 4 P 4 9 é 

plants, recorded in the last issue of the “Bulletin” will serve to 
fix the names in accordance with the Rules. 

Lotus argophyllus (Gray) Greene, variety adsurgens var. nov. 

Caules erecti, lignescentes, cum internodis brevissimus, 5-10 

mm, longis; folis magis minusive ‘mbricatis; foliolis 5, argente 
canescentibus; umbellis coacervatis terminis ramorum; calycis 
acuminatis, circa 2 mm. longibus; corolla 10-12 mm. longa, flava 
et aurantia; vexillo late obovato excedente alas; legumine sericeo, 
prope recto, acuminato, rostro curvo. 

Lotus argophyllus (Gray) Greene, variety Hancocku var. nov. 

Caules plurim1, herbacei, procumbentes; foliolis 5-7, lance- 
olatis, sericeis, incanis, cineraceis, 8-16 mm, longis; umbellis 

secundum ramos dispersis; calycis dentibus linearibus, circa 
2 mm. longis; corolla flava, 6-8 mm. longa; vexillo oblongo late, 
excedente leviter alas; legumine sericeo, curvo, apice rostri cir- 

cinato aut spirali. 

Lotus argophyllus (Gray) Greene, variety argentews var. nov. 

Caules plurimi, herbacei, procumbentes, internodiis 1-3 cm. 

longis; foliolis 5, argente canescentibus, late ellipticis ad obo- 
vatum, apice acuto ad obtusam, 8-10 mm. longis; umbellis coacer- 
vatis terminis ramorum; corolla flava et aurantia; vexillo orbicu- 
lari, subaequo ad ungui et alis; legumine sericeo, prope recto. 

Platystemon californicus Benth., variety ciliatus var. nov. 

Plantae 5-10 cm, altae; caulibus singulis ex basi vel paucis, 
glabris; pedicellis scapiforma; folis linearibus, 1-5 cm, longis, 
ciliatis; petalis eburneis, 2-8 mm. longis; fructu nutante vel 
erecto; carpella torosulis ad cylindricis. 

M. B. DUNKLE. 
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NOTES ON THE EARLY STAGES OF XANTHOTHRIX 

RANUNCULI 

3y Joun A. Comstock and CHRISTOPHER HENNE 

This brightly colored little Noctuid moth occurs abundantly 
in favored years at isolated points on the Mojave Desert, in asso- 
ciation with a profuse flowering of Coreopsis, but in years of 
drought it may be almost completely absent. 

The copious spring rains of 1940 in the region of the Love- 
joy Buttes near Llano brought it out in numbers, and we were 
able to secure several eravid females. These oviposited readily 
in captivity on the flowers of Coreopsis douglasii Hall, and made 
possible the following observations. 

Egg: oval. Length, .56 mm. Width, 40 mm. Color, ivory- 
white. The surface is very finely granular, and is free of ridges 
and reticulations. The egg is usually deposited between the peel 
and the achenes on the latter of which Ate young larvae feed by 
preference. Here they remain until nearly mature. Fully grown 
larvae also feed on the petals and stems. 

Larva, first instar: length, 3 mm, The body is a uniform 
light orange-yellow. Short colorless setae are sparsely Beira 
over the body and head, each one arising from a minute black 

papillus. A prominent black scutellum occurs on the first 
segment. 

PLATE 32 

Mature larva of Xanthothriz ranunculi Hy. Edw 

A. Dorsal surface. B. Lateral surface. 

Figures enlarged approxim. x 4. 

Photo courtesy Los Angeles County Museum. 
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Head, jet black. Legs, black. Prolegs, concolorous with 
body. 

Mature larva: length, 13 mm. Body, stout; cylindrical from 
about the second to the tenth segments, thence constricting to- 
wards the head and more markedly towards the cauda. A narrow 
mid-dorsal crenulated cream colored stripe occurs, lateral to 
which on each segment is a triangular red-brown spot. External 
to this spot is a wide quadrate cream area placed somewhat 
diagonally on the segment. Latero-inferior thereto is a longitu- 
dinal orange-brown band running the length of the body, and 
inferior to this a narrow cream colored crenulated stripe. Inferior 
to this is a second longitudinal orange-brown band on the lower 
margin of which are placed the black spiracles. Inferior to this, 
and over all of the abdominal surface the larva is a cream- 
yellow. 

Legs, straw colored, the tips tinged with black. Prolegs 
concolorous with abdomen. 

The first segment has a glistening scutellum, tinged with 
gray over the dorsum. 

Head, ground color, cream, blotched with brown. Ocelli, 
black. 

Pupation occurred under debris on the floor of the breeding 
cage, no attempt being made apparently to bury in the soil, and 
no cocoon being formed. Under natural conditions the larvae 
may burrow in the sand, as it would seem unlikely that any pupa 
could survive the heat and winds of the Mojave Desert through 
the summer unless they were so buried. The species is single 
brooded, and the pupa undoubtedly has the ability to hold over 
for several years awaiting favorable rains. 

NOTES ON THE LIFE HISTORY OF SPARGANOTHIS 
LARREANA COMST. 

By Joun A. Comstock and CHartes M. DAMMERS 

This species was described by the senior author in Bull. So. 
@alit- Academy of Sciences, Vol. 38, Part 2, p. 120, 1939, and 
brief notes were there given of the larva and pupa. We are now 
able to add a few additional facts to our knowledge of the life 
cycle. 

The eggs are laid on leaves of the foodplant (Larrea) in 
single layered groups, each row slightly overlapping, much as is 
the case with Tholerea reversalis, as illustrated in the Bull. So. 
Ale Xcad: Of Sciences, vol: 32; p: 36,1933 The egg is a flat 
oval measuring approximately .8 mm. long by .6 mm. wide. The 
thickness is about .08 mm. In color it is a bright green and the 
surface texture is finely granular. Eggs deposited March 29, 
1940 hatched April 8. 
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PLATE 33 

Larva and pupa of Sparganothis larreana Comst. 

A. Typical segment of larva showing-placement of setae. 

B. Mature larva, lateral aspect. 

C. Pupa, lateral asnect. 

All figures enlarged x 5. 

Reproduced from painting by C. M. Dammers., 

The newly emerged larva is a light straw color on the body, 
with a jet black head, and a large gray scutellum on the first 
segment. A few short, colorless setae are distributed over the 
body and head. Length, shortly after emergence, .8 mm. 

In addition to the notes on larva and pupa which were pub- 
lished with the original description, we can add the following. 

Mature larva: length extended, 12 mm. Body cylindrical, 
tapering toward head and cauda; surface texture, smooth. The 
color is pale olive over the dorsum and as far down the lateral 
surface as the infrastigmatal fold; below that point, paler. There 
is a narrow mid-dorsal line slightly darker than the ground 
color. Spiracles: pale olive, with brown rims. Legs: pale olive 
with black points. Prolegs: concolorous with body, the crochets 
brown. On the dorsum of the first segment there is a pale 
chestnut scutellum, edged posteriorly with black, and anteriorly 
with white. Below this are two black horizontal bars. Each body 
segment bears 14 pale brown punctae, from each of which arises 
a long white seta. 

Head: chestnut, the spinneret and mouth parts, white. Ocelll, 

black. The head is sparingly clothed with white setae, arising 
from black punctae. 

Pupa: head, thorax and wing cases, blackish brown. Body, 

dark olive. Two short white setae are paired on each segment, 

subdorsally, laterally and abdominally. Additional details of the 
pupal structures were dealt with in the paper originally describing 
the species. 

The statement made in that paper relative to alternate food- 
plants (Oenothera and Buddleia) is an error for which the 
senior author alone was responsible. The only known foodplant 
is Larrea. 
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ADDITIONAL NOTES ON CAROLELLA 

WILLETTANA, COMST. 

By Joun A. Comstock 
Director of Science, Los Argeles County Museum 

This Phaloniid moth was first described by the writer as a 
subspecies of Carolella busckana Comst.,t from material taken at 
Chuckawalla Springs, Riverside Co., Calif., by George Willett. 

At that time, nothing was known of the early stages, but 
we have since observed these, and on the basis of the very 
distinctive gall, and different foodplant, now consider it a distinct 
species, 

On October 26, 1940, a group of our museum workers 
camped at Chuckawalla Springs, and I made a diligent search 
for galls. The types of willettana were taken in the canyon wash 
a short distance below the springs. At this site | found a number 
of galls on Hymenoclea salsola T. & G. which | took to be those 
of the above species. 

The following day our party moved camp to the region near 
Shaver’s Summit. There Mr. Henne and [ turned up a gall on 
Encelia farinosa Gray, in considerable numbers. 

In our laboratory emergences from both types of galls oc- 
curred in December. Those on the Encelia proved to be Carolella 
willettana, and the Hymenoclea galls gave forth another, and 
much smaller Phaloniid which we have not yet had time to study.. 

The larva and pupa of C. willettana is very similar to that 
of C. busckana, and works within the gall in much the sam2 

manner, The plant, in which it works, is of such a different 

character as to suggest, superficially, no sunflower relationships 
whatsoever. It is heavily tomentose, and very light in color, and 
it will be noted that the moth has this same silky-white texture 
and coloration as the plant. 

Our illustration shows (Plate 34) a typical plant of Encelia 
farinosa (Fig. A) with a gall at the base of the branching stems, 
and an enlargement (Fig. B) of this same gall. The moths are 
remarkably constant in long series as regards the silky texture 
and light, washed out pattern, but they vary greatly in wing 
expanse, 

1 Bull. So. Calif. Academy cf Sci., vol. 38, pt. 2, p. 115, 1933. 
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PLATE 34 

Encelia farinosa Gray 

Showing (A) entire 

plant with carolella 

gall at base, and (B) 

enlarged figure of the 

same gall. 

Photo by E. Cobb, 

courtesy Los Angeles 

County Museum. 
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A CRAMBUS RECORD 

By ALEXANDER B. KLorts 
College of the City of New York. 

Another Silvery-striped Crambus Recorded From Califor- 
nia (Pyralididae). In the recent paper by the present writer 
(Bull. S. Calif. Acad. Sci., January-April, 1940, 39:53-70) 
Crambus unistriatellus Packard was listed (p. 67) as of potential 
occurrence in the State. A specimen of this species has just 
been received from Mr. John L. Sperry, taken at Bartle (Siski- 
you Co.), 14 June, 1939 by Grace H. and John L. Sperry. In the 
article by the present writer the characteristic pattern of the 
species was described, 

A NEW GEUSIBIA* (SIPHONAPTERA: 
DOLICHOPSYLLID AE) 

By G. F. AuGustTson 
Research Associate, Allan Hancock Foundation, 

University of Southern California 

During the summer of 1938 the author had the pleasure of 
accompanying Mr. Granville P. Ashcraft, Mammologist, Allan 
Hancock Foundation, on a short collecting trip into the central 

Sierra Nevada Mountains through Bishop Pass, Fresno County, 
California. From conies of this region, a flea apparently new 
to science was obtained which is here described and illustrated. 

It is named in honor of Mr. Ashcraft to whom the author is 
indebted for the specific identification of the type host involved. 

GEUSIBIA ASHCRAFTI N. Sp. 

Heap (Fig. A): Postantennal region with two rows of 
bristles in which the most proximal to the antennal groove are 
much the larger. Posterior border of antennal groove with many 
small setae. Preantennal region with two rows of bristles, the 
upper with six to eight well up on the frontal angle, the lower 
with three very long, stout bristles equal distance between the 
upper row and the eye; numerous very small setae among the 
two preantennal rows. Eye large, elliptical to panduriform, 
heavily pigmented. Genal process sharply pointed, somewhat 
darkly sclerotized along its borders. Maxillae sharply acuminate. 
Labial palpus reaching to but two-thirds the length of the fore 
coxa. First antennal segment with two to three short sctae, 
second with four to five of equal size. Frontal notch prominent, 
blunt. Angle of frons gently rounded from occiput. 

THORACIC AND ABDOMINAL SEGMENTS: Pronotal ctenidium 

* Jordan, K., Novitates Zoologicae, XXXVII, 1932, pp. 280-281. 
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PLATE 35 

Geusibia ashcrafti Augusts. 

A. Head, lateral aspect. B. Sternite VII, lateral aspect. 

(Highly magnified ) 

of eighteen spines. Two small teeth on metanotum and on the 
first three abdominal tergites. Bristles on abdominal tergites not 
reaching spiracles laterally except in first three segments. Ante- 
pygidial bristles three, the middle longer than the equal outer 
two. Style small, blunt, its length not more than twice the basal 
width; one long terminal bristle, two shorter lateral bristles. 
Sternite VII (Fig. B) without a sinus, upper lobe extending 
slightly posteriorly (upper posterior angle blunt to pointed). 
Bursa copulatrix roughly funnel shaped, the mouth of which is 
not greater in diameter than twice that of the neck. Spermatheca 
in the shape of a hand sickle, the handle representing the tail, 
the blade representing the head. 

Lecs: All fifth tarsal segments with five lateral plantar 
bristles. Length of hind tarsus I equal to that of IJ and III. 
Hind coxa with many thin, small setae on lower anterior inner 
half. 

Holotype: Female (author’s collection number 38-8) de- 
posited in the Los Angeles County Museum, Los Angeles, Cali- 
fornia. 

Paratypes: 16 females collected by author (number 38-8) 
August 8, 1938 from 5 conies along with the Holotype. Two 
paratypes placed in the Los Angeles County Museum, the re- 
mainder in the author’s collection for distribution later with 3 
females collected by Dr. R. L. Rutherford from similar host 
(author’s number 40-136), August 27, 1940, Mammoth Meadows 
(10,500 ft.), Mono County, California, 

Type Host: Ochotona schisticeps albatus Grinnell. 
Type Locality: Dusy Lakes, east of Bishop Pass (11,500 

ft.), Fresno County, California. 
The genus Geusibia Jordan was founded on G. torsa Jordan, 

an oriental (Chinese) species parasitic upon the genus Ochotona, 
and this is the first North American record of the genus. This 

genus is closely related to Odontopsyllus. 
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STUDIES OF THE SWEET POTATO WEEVILS OF 
THE SUBFAMILY CYLADINAE 

3y W. DwicuT PIERCE 

It is very interesting to study the relationships which often 
exist between plants and insects. The sweet potato, Ipomoea 
batatas, and its related wild morning glory species, are attacked 
in many parts of the world by primitive w eevils belonging to the 
subfamily Cyladinae Kolbe (1897), family Apionidae LeConte 
(1876), superfamily Attelaboidea Pierce (1916), series Rhyn- 
chophora Latreille (1804), order Coleoptera Linnaeus (1758). 
Only one species of this interesting group has reached North 
America, and the sweet potato fields of Louisiana, Florida, Texas, 
and New Mexico, but has not become established in California, 

due to excellent quarantine, Cylas formicarius having been inter- 
cepted on a number of occasions in California, and Cylas turci- 
penms having been intercepted in quarantine in sweet potatoes 
from China, at Vancouver, B. C. The remainder of the genus 
centers around India, Malaya, Africa and Madagascar, lending 
some evidences to the previous connection of India with Africa 
in the Gondwana period of Earth evolution. The only species 
on which we have any host plant data are all recorded from 
sweet potato. They breed in the stems and tubers of this food 
plant and other morning glories. 

Most of the studies included in this article were made some 
years ago, and were based upon specimens in the collections of 
the United States National Museum, Cambridge Museum of 
Comparative Anatomy, and the American Museum of Natural 
History. The microscopic slides upon which studies were made 
are in the Los Angeles Museum collection. 

Reference may be made to an earlier paper by the author 
on this genus: “Weevils which affect Irish potato, sweet potato, 
and yam’, in Journal of Agricultural Research, 1918, vol. 12, 
No. 9, pp. 601-612, plates 28-34. In this article are to be found 
descriptions of Cylas formicarius Fabricius, adult; C. f. elegan- 
tulus (Summers), larva, pupa, adult; C. turcipennis Boheman, 
adult; C. femoralis Faust, adult. 

The two leading sweet potato weevils, formicarius and turci- 
pennis are so near alike that the following studies were made to 
obtain some light on the specific values. The common sweet 
potato weevil of America has been known for generations as 
Cylas formicarius, but to some extent its spread overlaps that 
of C. turcipennis. Whether we have rightly interpreted Fabricius’ 
original species may never be known positively, but this much is 
certain, that there is a name positively applicable to the American 
sweet potato weevil, Cylas elegantulus (Summers 1875) 
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Brentus formicarius Fabricius (1798. Supp. Ent. Syst., p. 
174, No. 5) was described as a brownish species from India 
Oriental. 

Cylas turcipennis Boheman (1833. Schonherr’s Gen. et Sp. 
Curc., vol. 1, pp. 369, 370) was described as a greenish species 
from Java, where it has since been found in sweet potato. 

Otidocephalus elegantulus Summers (1875. New Orleans 
Home Journal and Rural Southland, vol. 10, No. 3, p. 68, January 
30; No. 26, December 25) was described as a bluish species from 
Louisiana, infesting sweet potato. We know, therefore, at least 
that this name applies to our American sweet potato weevil. 

We do not know definitely that the real formicarius attacks 
sweet potato. Its description might fit several species in the 
genus, But, because of common usage of the name formicarius 
for the sweet potato weevil, and at the same time to be technic- 
ally correct, it has seemed best to designate this insect as Cylas 
formicarius elegantulus (Summers) Pierce 1918. 

I. COMPARATIVE MEASUREMENTS OF THE [THREE FORMS 

The material assembled consisted of 147 specimens from 
nineteen countries and states as follows: 

CyLAS TURCIPENNIS—élytra green. 

Oriental material only. Java, Buitenzorg; Paul Van der 
Goot, coll.; U. S. Nat. Mus.; 16 specimens. Sumatra, Palem= 
bang; W. Knappert, coll.; U. S. N. M.; 2 specimens. Philip- 
pines, Bay Laguna Prov.; P-L. Stangl, coll Us SNe Vie 
specimens, 

CyLAS FORMICARIUS ELEGANTULUS—elytra blue 

Oriental material: 

India or.; Deyrolle coll.; Cambridge Mus. Comp. Anat.; 1 
specimen. 

Society Islands: Ac Garrett, coll, Oct. 1304-(G Vip Gaenee 
5 specimens. 

Madagascar; Deyrolle, Coll.; C. M. C. A.; 5 specimens. 

Formosa; Sauter, coll.. American Mus. Nat-eebiisiaeal 
specimen, 

China, Hongkong; Deyrolle, coll.; C. M. C..A.; 1 specimen: 
F. Maskew, coll., 1912; U.S. N. M.; 15 specimens: 

Hawaii, Oahu; D, L. VanDine, coll.- U. S. Nv Me toyspeer 
mens. 

Occidental material : 

British Guiana: EF. ©, Stockdale coll.> U.S: Nei 
specimen. 
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Guatemala: D, G. Eisen, coll.; U. S. N. M.; 1 specimen. 

Jamaica; U. S. N. M.; 2 specimens. Kingston; J. E. Duer- 
den, icolly: U.S. N: M.; 4 specimens: 

ilaniresept. 22, 1913; U. S\N. M.: 1 specimen. 

Cibaetavana: C. F. Baker, coll: 5476; U. S. N. 
specimen, J. H. Esbiro, coll. April 1904; U. S. 
1 specimen. 

@Gayamas BH. A. Schwarz, coll. Jan. 2, Feb. 28; U: Ss. 
N. M.; 3 specimens. 

Guanajay; Palmer and Riley, coll, May 3; U. S. N. M.; 
1 specimen. 

Ptentokico, Rio Piedras; 1. H. Jones, Coll. Aug. 9, 1912, 
No. 584-1912; U.S. N. M.; 4 specimens. R. T. Cotton, 
coll. May 12, 1916; Puerto Rico Exp. Sta.; 2 specimens. 

Wasa@abezas: Feb; 23. 1916 No. 94-16;°P) R: EW S:; 1 
specimen. 

Mayaguez; A. Busck, Jan. 1899; U. S. N. M.; 1 specimen. 
Ree. VanZwaluwenbere, coll: Nov. 6, 1917; U: 5S: 
N. M.; 5 specimens. 

Arecibo; June 24-26, 1915; A. M. N. H.; 1 specimen. 

Florida, Key West; Hubbard and Schwarz, coll.; U. S. N. 
M.; 5 specimens. Manatee; Hubbard and Schwarz, 
colle-2W--S.N: Mi 2 specimens. Key near Key West; 
Wickham, coll. June 17-July 1; U. S. N. M.; 1 spec. 
Bakes Worth: Eo Blanchard. ‘colli. Cy Mia". Aviat 
Specimen. W.H. Ashmead, No. 2387; U. S. N. M.; 9 

Specimens. Ve Gs Dietz; (C: M1, Aci specimens: 

Womsiana- Wietz. coll. and Blanchard, colli: C. M.-C. A.; 2 
specimens, VWickham*scoll, Oct. 15: U.S. NM: 1 
specimen. New Orleans; Hubbard and Schwarz, coll., 
and Soltau, coll.; U. S. N. M.; 6 specimens. Baton 

alvouge: Wickham, coll. Sept. 15, 1892: U. S. N. Ma; 1 

specimen. Centreville; W. J. Young, coll. Oct. 28, 1909; 
ioe Ne, Mi: ol specimen: 

MexaseVWissG. Dietz, coll; CC, M. C. A.> 1 specimen: Vic- 
toria, Sept. 3, 1904; U. S. N. M.; 6 specimens. Browns- 
ville; Jones and Pratt, March 23, 1908; U. S. N. M.; 7 
specimens. _ Wickham, coll. July; U. S. N. M.; 1 
Specimen. Corpus’ Christi; f. C= Pratt, coll, Oct. 23, 
1905; U. S. N. M.; 2 specimens. 

New Mexico, Fort Wingate; October; A. M. N. H.; 2 speci- 
mens. Also a few old Riley and Zabriskie specimens 
without data. 

WN Z sated 4 

One male specimen from the Deyrolle coll. from India or. 
has elytra decidedly bluish black, and may be used as our indi- 
cation of Cylas formicarius, although the species was described 
as brown. 



Three male specimens from Buitenzorg, Java, with green 
elytra may be chosen as typical examples of Cylas turcipennis. 

Three male specimens from New Orleans, Louisiana, with 
blue elytra may be chosen as typical examples of Cylas formi- 
carius elegantulus. 

Measurements of these have been made with a Spencer 
binocular microscope, eye piece 6x, objective 48, using an eye piece 
micrometer, with 17 spaces equal to 1 mm. The figures in this 
and following tables represent the micrometer spaces. 

MEASUREMENTS OF SPECIMENS FROM TyPICAL LOCALITIES 

Breadths Expressed 
Leneths Expressed in Micrometer Spaces in Micrometer 

(17 spaces = 1 mm.) Spaces 
Sioource and 

Species Elytra | Thorax Thorax 

Elytra|Thorax| Head | Beak | Club |Funicle] at at at 
Humeri| Base | Widest 

Point 

India or 53 ID AD aN ealG oa One een 19 11.5| 14 
formicarius 

woe 54 ‘| 22--| 13°71 46, .| 22 da | soon le toler 
yee ce ere es cert eis] tp | a 

g “N56 | 20}. 46+) 17 1: 22) da (| coll monelmeets 

52) | 2a | 13) | 18 Nod | 40 |) 20) alana 
Java 

2). Ce ipennicl B20 | 24 [ta | 8 0 oe | 10 |e Sa 
54 23 15 18 26 11 20 11 15 

Proportionately the length of the beak is to the length of 
the head as 1.28:1 in turcipennis; 1.33:1 in formicarius; 1.14:1 
in elegantulus, 

The length of the club is to the length of the funicle as 
2.37:1 in turcipennis, 2:1 in formicarius, and 1.96:1 in ele- 
gantulus. 

In every measurement made there has developed a great 
range of variations, and the proportions of any two series of 
measurements are likewise variable. The tables presented are 
of great interest in showing specific variation in cosmopolitan 
insects, an opportunity very rarely afforded us. They also show 
conclusively how the individual specimens of the two species 
range in the same limits of measurement for any given character. 
Comparison of measurements is of little value in this genus. 
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1. MEASUREMENTS OF LENGTH OF ELYTRA IN MICROMETER 

COUNTRY 

Cylas turcipennis— 

Sumatraenns sonics « 

Philippines......... 

Cylas formicarius 
elegantulus— 

Call) Aimee ee eeelone lorswdces 
British Solomons.... 

Madagascar......... 

IMOGIMNOSAiscievs-<c... << s)% 

Society Islands...... 
New Mexico........ 

TNA OG ie ccimte gs cwace on. 
MOUISTANG. «5.0.08. . 

Hongkong.......... 

British Guiana...... 

Spaces (17 1 mm.) 

MALES FEMALES 

Specimens| Range | Average|Specimens| Range | Average 

3 52-54 D3.3 16 51-54 Syaall 

2 45-49 47.0 
2 50 50.0 

7 45-54 | 50.5 16 51-54 | 52.1 

3 46-51 49.3 5 48-53 50.0 

3 48-52 49.6 Nis é Ss 
ee : Ae 1 50 50.0 
6 50-54 50.1 3ae 

il 52 52.0 

4 47-57 52.3 
2 51-54 52-5 
1 53 53.0 oe 55 as 

8 50-56 53.3 4 50-55 53.2 

i 50-56 53.5 9 51-58 54.3 

2 54-54 54.0 2 54-54 54.0 

15 50-57 54.1 13 48-54 Biles 

8 51-57 54.2 6 54-60 5b.3 
6 53-56 54.6 9 50-59 54.8 

1 55 55.0 an Ptr : 
1 56 56.0 5 54-60 56.1 

2 55-57 56.0 4 53-60 55.9 

70 46-57 53.4 58 48-60 52.8 
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2. MEASUREMENTS OF LENGTH OF PROTHORAX IN MICROMETER 

Spaces (17 = 1 mm.) 

MALES FEMALES 

COUNTRY ' - 

Specimens | Range | Average|Specimens | Range Average 

Cylas turcipennis— 

JEN abo se a etis Sea! 3 | 22-24 23.0 16 22-23 QE 
Sumatrar ane 2 | 20-20 | 20.0 eye 
Philippines! ..5. 225) 2 | 19-21 | 20.0 

(eel 1otoaul toate 16 | 22-23 | 22.3 

Cylas formicarius | 
elegantulus— | 

British Solomons... 3 18-20 | 19.3 ais oe es 
CUbateeeescrt eee 3 S= ili ONG 5 19-23 21.2 
HONGUnAS esse 2 20-20 | 20.0 2 Paleo) || PAILS 
New Mexico........ 2 20-20 20.0 : : 
ML OXAS goin hs Sees alate 7 19-21 20.2 9 | 21-23 Pps 
IMM sea daoe ono ee 15 | 19-22 20.5 13 20-22 21.0 
IDOE ooo moD ood 8 20-22 20.6 4 | 20-22 21.0 
IHFOTIMOS aes sweeney cena aL | 21 21.0 

Society Islands..... 4 | 19-23 21.0 
British Guiana...... al 21 21.0 
Madagascar......... 6 20-24 21.3 Aas as ae 
1S RO ba ees oe ee ee cance oe | A | 1 PEN BRAY 
Pierto ICOM nee 8 20-23 Pas) 6 24225 eae Aes | 
Jamaicavee- eee 2 21-23 | 22.0 4 | 23-25 24.0 | 
indiax Or: eee. ey. 1 DORI 2220 | os 
Vea Wiel lies aee son seyret cee 1 | 22 22.0 5 23-26 24.4 
ELON KOML = eae eer ier 6 | 22-24 | 22.6 9 22-25 23.6 

70 18-24 | 20.8 58 | 19-26 22.5 
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3. MEASUREMENTS OF LENGTH oF BEAK IN MICROMETER 

SPACES! G7 — mim.) 

MALES FEMALES 

COUNTRY 
Specimens | Range | Average |Specimens |} Range | Average 

Cylas turcipennis— 

AN Blo.0:6:008:6 See ee 3 18-18 18.0 16 ileal 15.0 
SUMATRA esc csc 3 2 14-15 14.5 | 

Philippines....:.... 2 16-17 16.5 

7 14-18 | 16.5 16 nea fe alg 
| 

Cylas formicarius | 
elegantulus— 

New Mexico........ 2 | 14-16 15.0 

British Solomons 3 14-16 15.0 

Society Islands..... 4 14.5-18|- 15.9 Le Be Meg 

WRORAS eine tenses corsiarerales 7 14-17 16.0 9 14-17 16.3 
EMOMOUMAS sees sa) eens 2 15-17 16.0 2 17-17 17.0 
ISIGNI GL. 4 eB Ae oe na ae ae 1 17 17.0 
IB UbLS Salo ele oO i 16 16.0 5 16-19 17.7 
ihaChigy OSes seco see i 16 16.0 sts : Hae 
EDOM AM fetes <-cus G- oe 15 15-17 | 16.3 13 13-17 16.0 
Puerto. Rico........ 8 16-18 | 16.5 6 17-19 18.0 
Capea ne ths seals 3 16-17 16.6 5 14-17 15.4 
WFOUUSTAM Arete cis coe ci lee {i 16-17 16.7 a 16-18 | 16.7 
ANUAICA i sce ce ss 2 17-18 17.5 4 16.5-119) |) 177 
Onmekomen. . 2... - 6 17-19 | 17.8 9 17-20 18.9 

HOMIMOS Apo. << oss 1 USe 4) i820: of | 
Madagascar......... 6 17-19 18.0 SH: 
British Guiana...... 1 | 18.5 18.5 

=4| is ee : 

69 14-19 | 16.5 BS. sts220" | ai720 
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4. MEASUREMENTS OF LENGTH OF CLUB IN MICROMETER 

SPACES (17 — 1mm) 

MALES FEMALES 

COUNTRY 

Specimens | Range | Average]|Specimens} Range | Average 

Cylas turcipennis— 

STDVGU specail een eerste) 3 24-26 24.6 16 8-10 9.4 

SUMMA eae emit 2 21 21.0 
Philippinesssss see. : 2 21-22 Pas) 

7 21-26 DOT 16 8-10 9.4 

Cylas formicarius 

elegantulus— 

ISIE WE Mhs 4.5 6 o mieiel arias 1 17 17.0 5 9-10 9.6 
(GADTIOFS ba aot cana tenement 33 17-20 19.0 5 8-9 8.6 
Society Islands....., 4 16-22 19.2 a F 
AIGHOME OBS yon 4 aos aco alo 2 18-21 19.5 4 9-10 9.7 
Puerto Rico........ 8 19-2 19.8 6 9-10 9.6 
British Guiana...... 1 20 20.0 
TimiGiaie Os ae easy 1 20 20.0 oe 
EVOMGUGAS ie ees 2 20-21 20.5 2 9-10 9.5 
British Solomons... 3 20-22 21.1 fe Sa ate 
Wowlisianaan sia aed 8 19-22 PAL AL 4 9-10 OR 
TIVO NIELS eee ec mo Rr ei wih 20-22 Pyle 9 9-10 9.6 
IEICE aah ovn are ocats Gore E5) 20-22 Diles2, 13 8-10 9.2 
New Mexico........ 2 21-22 21.5 ae 
Hongkong.......... 6 20-23 21.6 9 9-10 9.6 

HOMIMOSA so sein te 1 22 22.0 
Madagascar......... 5 Me 2 2Oi |) 2208 ae 
JBIG WIN a einai asereS a eiceen 1L 10 10.0 

69 16-22.5| 20.7 58 8-10 9.4 
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5. MEASUREMENTS OF LENGTH OF FUNICLE IN MICROMETER 

Spaces (17 =1 mm.) 

MALES FEMALES 

COUNTRY 

Specimens| Range | Average]|Specimens |} Range Average 

Cylas turcipennis— 

AB Blo estilo eee 3 10-11 10.3 16 12-14 13-5 

SUMMA Aye cys acs. cs c= « 2 10 10.0 
Philippines... ..... 2 10-11 10.5 

10-11 | 10.2 16 12-14 | 13.5 

Cylas formicarius 

elegantulus— 

NTA OTA sere iess ees 1 10 10.0 
INC Wie MexICO). 2. =. 2 10-11 10.5 ie na 
HFOMISTANAE ec cies o. 8 10-11 10.6 4 12-14 3.2 

THESES) < Go'6 Fig a eee 7 10-12 11.0 9 11-18 14.1 

British Solomons.... 3 afati 11.0 : : 
IDs) eee 15 10-12 11.0 13 12-15 S22, 
IDUCTLOSEVIGOR. 2. «<4 8 ie, takers 13-15 13.8 

Society Islands...... 4 10.5-13} 11.8 
HOTINOSAr EN faeces eis 6 1 12 12.0 
British Guiana...... 1 12 12.0 oe 
ETON GUERAS ens 2 ctes sos vA 12 12.0 2 14 14.0 

LENOEIICE),. 4 Ae eae 2 12 12.0 4 14-15 14.3 
MaldasaSGan «si 2.> > 5 12-13 82, ve ms 
(OinGEl. 6 o Hib See eee 33 12-13 12.3 5 12-14 13.2 
POMS WON See = 5 6. a 6 12-14 12.6 9 3-15 14.3 

TRIG CHS 53 o> eee 1 ibs 15.0 5 14-15 14.6 
IBLE Es 2s Bio nin oe ene 1 14 14.0 

69 10-15 11.4 58 11-18 13.8 

Il. StTupDigs oF THE IMMATURE STAGES 

Descriptions of the larva and pupa of Cylas formicarius 
elegantulus were published in the 1918 paper. 

At first there seemed possibly a tangible difference in the 
pupae of elegantulus and turcipennis, as the description of the 
pupa of turcipennis from the Friendly Islands, by Brown, and the 
illustrations of Indian specimens by Basu and Dutt, indicated six 
apical prothoracic tubercles, while certain specimens of elegan- 
tulus had eight. 

I have therefore studied a series of pupae from Barbados, 
and another series from Texas, and find that normally there are 
Six marginal setigerous tubercles, and two discal, with two tiny 
setigerous tubercles near the larger discal pair. Twelve Barbados 
specimens (75%) and 17 Texas specimens (85%) were normal. 
One Barbados specimen had two setae on each of the front pair 
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of tubercles. One Texas specimen had two setae on one of the 
front pair. Three Barbados, and two Texas specimens had four 
tubercles on one side, and three on the other, together with a pair 

of large and a pair of tiny discal tubercles. It therefore appears 
that eight tubercles on the margin is abnormal. 

I also examined specimens from Java and found six to be 
the normal number of tubercles, but one individual had three on 
the left and four on the right. 

The structure of the terminal hooks was also so variable as 

to be of no taxonomic value. 

Ill. A Note on THE MoutH Parts 

On dissection of adult specimens it appeared that the male 
maxilla of turcipennis has the palpiger and three-jointed palpus 
equalling in length the lacinia, even when the palpus is drawn in; 
while in elegantulus with palpus extended, it did not equal in 
length the lacinia. 

IV. Srupies oF MALE GENITALIA 

The first really good characters were found in the genitalia. 

1. Cylas formicarius elegantulus (Plate 36, figs. 1-9). 

Description based on study of nineteen American specimens. 

Eighth sternite (fig. 8) transverse, basally strongly emargi- 
nate, hence basal angles long; base (v) medianly bilobed; median 
lines short; apex deeply and broadly emarginate (w), making two 
strong apical lobes (x) at the outer angles (fig. 2); sides greatly 
narrowed behind, sinuate. 

Ninth sternite, or spicule (figs. 7, 9) stout, forked; the lobes 

(t) of the fork stout, rounded at apex; cleavage broadly rounded; 
rod (u) more or less strongly bent at about the middle, slightly 
hooked at apex. The spicule is too variable in shape to use as a 
dependable character. 

Tenth segment, or ring piece (fig. 6) more or less perpen- 
dicular with stout, straight postvinculum composed of two fused 
struts (1). Tegument membranous (n, 0, s), with median chiti- 

nous rod or uncus (p), and apical fork (q) of uncus separating 
and bracing the delicate hairy lobes or socii (s). 

The epiphallus, or eleventh tergite (figs. 1, 3, 4, 5) is a pair 
of slender rods (h) fused from middle posteriorly almost to the 
genital pore (near i). The verga (1) or tip containing the genital 
pore is tongue-like and forming a distinct process, hardly visible 
from above or below, but plain on slide mounts. The anterior 
struts or epipleurites (f) are enlarged at tip, united to the hypo- 
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pleurites (g), and apparently continuous with the epiphallus (h). 
The paramera or hypopleurites (g) are lightly connected to the 
struts or epipleurites (f), slender at base, broadening below 
where they join the sternites periphallus (j) and hypophallus 
(k). These are united at apex to form an ogival process; the 
edges (j) are turned in to form a sort of protecting trough for 
the phallus (e) or sac, and the verga (1). 

The flagellum and endophallus lie within the sac or ductus 
ejaculatorius, the anterior or narrow portion of which is the 
stenazygos (b), and the widened posterior portion, the euryzygos 
(ey The endophallus consists of two large oval lobes (c) each 
with a strong Fae hook (d) to form ane valves of the median 
foramen. The flagellum (a) is a long and slender rod, with 
broad, crescentiform base and constriction just beyond base. 
(igsy i 4). 

2. Cylas turcipenms (Plate 36, figs. 10, 11). 

Described from seven Java specimens. 

Eighth sternite transverse (fig. 11), basally strongly emargi- 
nate, with long basal angles; me dianly slightly angulate; median 
line longer than in elegantulus (fig. 8); apex not so deeply or 
broadly emarginate, with strong apical lobes; sides greatly nar- 
rowed, deeply constricted, 

Spicule not so Seay curved, hooked at tip. Lobes of endo- 
phallus (fig. 10) each with a short spur. 

The two species are very close together, and agree in other 
points. 

3. Cylas femoralis Faust (Plate 37, figs. 1-5). 

Described from a specimen from Mt. Coffee, Liberia. 

Eighth sternite (fig. 5) basally very strongly emarginate, 
with long basal angles, and without angle or lobe medially; 
Median line very short; apex deeply and broadly emarginate, 
with long, narrow lateral lobes; sides greatly narrowed, somewhat 
broadly constricted opposite base of apical lobes. 

Ninth spicule (fig. 4) strongly curved, hooked at tip, with 
median portion at fork, very thin, giving the impression of very 
narrow stems to the tines of a fork, which are in reality as broad 
at base as at apex, but heavily chitinized only on the outsides. 
That the spicule is a fusion of two struts is apparent by the 
cleavage line almost to tip. 

The postvinculum is almost straight, enlarged at tip. The 
soci are longer than in elegantulus (fig. 1). 

The struts of the epiphallus are fused for a very short dis- 
tance near verga, which is blunt spear-shaped (fig. 2); struts 
curved at anterior apex (fig. 1). Paramera rather broad. 
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The lobes of endophallus (fig. 3) are each armed with a long 
spur, as long as the body of endophallus. Two palpiform rods 
(fig. 1) are visible in the phallus bevond the endophallus. 

Otherwise very similar to elegantulus. 

V. STUDIES OF FEMALE GENITALIA (Plate 38) 

The female abdomen in Cylas formicarius elegantulus is 
composed of five exposed sternites and seven exposed tergites. 
The seventh tergite 1s the prepygidium (e7). 

The first two sternites are internal, so that the fifth ventral 
segment is the sternite of the seventh segment. The first eight 
pleurites bear spiracles. The eighth, ninth and tenth segments are 
internal, The eighth tergite, or pygidium (e8) is telescoped 
within the seventh, 

The seventh segment is complete, in that it is composed of 
tergite (e7), tergo-pleural cuticle (£7) or intersegmental skin, 
epipleurite I] (d7), epipleurite I] (c7), hypopleurite (b7), and 
sternite (a7). Between the seventh and eighth segments, when 
fully expanded, is a broad intersegmental skin (g8). 

The eighth tergite (e8) is normal in appearance, but the 
pleural zone is purely intersegmental or membranous (f8). The 
eighth sternite (a8) is a flat shield-like plate, which may in fold- 
ing stand perpendicular. At the base of the eighth sternite is 
attached internally a long, chitinous rod or apodeme which braces 
the genital canal and is attached thereto. This apodeme is very 
similar to the spicule of the ninth sternite in the males. It has 
been called the kloakstiel by Stein, and may therefore be desig- 

nated by us as the Cloaca stylyus (h). It is formed by the fusion 
of two pieces and is probably the fusion of the endo-apophyses 
mentioned by Boving for Dytiscidae. 

In an excellently dilated specimen from New Orleans (figs. 
1-3), there was a very definite sternal piece beyond the eighth, 
which [| shall call the ninth sternite. It had a hypopleural piece 
(b9) attached on each side, and a definite line seemed to separate 
off a segment with its posterior boundary at the anal valve (}). 
Dorsally there was no chitinization behind the eighth tergite and 
before the anal opening (u), but the anterior lip (1) of this orifice 
was inflated. This anterior lip (1) at least is unquestionably the 
ninth tergite. The tergo-pleural cuticle is marked with a few 
flecks of chitin (j) and may possibly thus indicate the cloaca 
valves described by Boving. 

In a single specimen (fig. 5) the anal tube was fully pro- 
tracted and unquestionably two-segmented, the second segment 
(w) of the tube has the true anal orifice (x) at tip. In other 
specimens this eversible tube can be seen within. 

The zone beyond the base of this anal tube and the ninth 
sternite described above, is difficult to interpret. 
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It consists of an inflated membrane (s) from the anal tube 
to the vagina or vulva (q), which is an elongate slit bounded by 
two lateral inflated cheeks (p), at the outer margin of which are 
palpi (m) witha small terminal joint (n). From the palpi there 
is a slight chitinization, corresponding to Boving’s “Arm’’, Stein 
calls the palpi, Vaginal Palpi. Internally the palpi are braced 
by rods, which may be called the Vaginal Styli. Boving and other 
authors call that segment bearing the vagina and vaginal palpi, 
the ninth, placing the palpi and arms as pleurites. If such is the 
true interpretation, then the sternal plates (a9) are presternum, 
lobes (0) sternellum, lobes (p) sternum, and the region (r, s) 
poststernellum. 

This makes the first segment of anal tube, the tenth segment, 
and the second segment the eleventh, 

VI. THrE GENERA AND SPECIES OF CYLADINAE 

TABLE OF GENERA OF CYLADINAE 

(PCO cChAantvenssOn MOLmM all “SIZC). cece ave acs 4 ele cos oc Glee ale alee cls esha nee.6 2 
Trochanters very long, arcuate .......... Myrmacicelus Chevrola 

2. Slender, elongate insects with beak cylindrical; posterior femora 
not as a rule exceeding the tip of the elytra; elytra not 

HTML UES irae cern ncpea Oona e evens tensveneue taucua mie eusueee sienalareuerers Cylas Latreille 

Robust insects with short, stout beak; posterior femora sur- 
passing the tips of the elytra; elytra inflated, globular 

ER eae see See lss eechealeaelas evteriey oleic cole sd fan ttl) ss Se eoreris Protocylas, new genus 

Cyzas Latreille (1802) 

S02 es Cylas, leatreille: Hist. Nat. Gen. et Part. Crust. et Ins., 
VOl 3s p. 196, 

1815. Cylanus Rafinesque. Anal. Nat. Tabl. Univ., p. 115. New 
name for Cylas. Type, brunneus Olivier, monotypic. 

1. CyLas BRUNNEUS (Olivier 1790) Latreille (1802). 

1790. Brentus brunneus Olivier. Encyc. Meth., vol. 5, p. 190, 
No. 4. 

1802. Cylas brunneus (Olivier) Latreille. Hist. Nat. Gen. et 
Pane Crust. et ins. vol, 3, p; 196. Type of genus: 
Senegal. 

1842. Cylas angustatus (Dejean ms.) Labram and Imhoff. Sing. 

Gen. Curc., part 1, No. 26. New Synonymy. Senegal. 

The description of brunneus as given by Olivier is short: 

“Corpus brunneum nitidum, Rostrum cylindricum thorace 
paulo brevius. Oculi nigri ovati vix prominuli. Thoracis partes 
anterior ovata, postica brevior cylindrica. Elytra ovato-oblonga 
laevia.” 

The description of angustatus is even briefer: 

“Femina: Antennarum clava ovata, obtuse acuminata articu- 

lorum praecedentium simul sumtorum dimidiam longitudinem 
aequante.” 



There were examined two specimens from the Deyrolle col- 
lection loaned by the Cambridge Museum, one of which is labelled 
“C. angustatus Dej. Senegal”. This one is headless, but the 
other is a female. These have the thorax in two distinct parts, 
the anterior globular, ovate; the posterior shorter, cylindrical. 
They are brown. Although the description of angustatus does 
not indicate it, the figure shows the thorax is constructed in the 
same manner as in brunneus. | have therefore united the two 
species. 

The female is 6 mm. long, and was illustrated in the 1918 

article. 

2. CyYLAs FORMICARIUS (Fabricius 1798) Schonherr (1826). 

1798. Brentus formicarius Fabricius. Ent. Syst. Suppl., p. 174, 
No: 5) Mindiak 

1826. Cylas formicarius (Fabricius) Schonherr. Cure. Disp. 
Metheny p07) 

a. Subspecies elegantulus (Summers 1875) Pierce (1918). 

1875. Otidocephalus elegantulus Summers. New Orleans Home 
Journal and Rural Southland, vol. 10, No. 3, p. 68, Jan. ; 

No. 26, Dec. 25. Louisiana. 

1918. Cylas formicarius elegantulus (Summers) Pierce. Jour. 
Age, Res., vol. 12;..No, 9) pp: 1605-607 = please stiemaae: 
pl..32, figs. A, Bi pl. 33; figs. E-H: pl. 345 tres sASD: 

Studies of this subspecies are embodied in the preceding 
parts of this article. 

3. CyLAS TURCIPENNIS (SchOonherr) Boheman (1833). 
1833. Cylas turcipennis Boheman. SchOnherr’s Gen. et Sp. 

Curc., vol. 1; pp. 369-370. Java, India. Oriental. 

Studies of this species are also embodied in the preceding 
parts of this article; and in the 1918 article. 

4. CyLAS FEMORALIS Faust (1898). 

1898. Cylas femoralis Faust. Deutsche Ent. Zeitschr., vol, 42, 
Daca. a wamerun: 

This species was very inadequately described. 

There were at hand a series of 29 specimens from Mt. 
Coffee, Liberia, collected in March and April, 1897, by O. F. 
Cook and R. P. Currie. It attacks sweet potato. Length 4.2 mm.; 
breadth 1 mm. 

Studies of this species are embodied in the preceding sec- 
tions of this article and in the 1918 article. 

5. CyLas comMpressus Hartmann (1899). 
1899. Cylas compressus Hartmann. Deutsche Ent. Zeitschr., 

vol. 43, pp. 22, 23. German East Africa, Usambara. 
Length 5.5-6 mm.; breadth 1.5-1.75 mm. 

Two specimens were seen which may belong here. One is 
labelled “Cylas brunneus Fab.? Cylas metallescens Linell n. sp. 
(scratched out). Tana River, East Africa, Chanler Exped. 92- 
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Ose bine other is) labelled “At camp. Inhosenque. Dec. 23, 
1908. No. 137” from the collection of C. W. Howard. These 
measure 5.5 and 6 mm. in length. 

6. CyLas PUNCTICOLLIs (SchOnherr) Boheman (1833). 
1833. Cylas puncticolus Boheman, Schonherr’s Gen, et. Sp. 

Giresavol i pp.0372, 373. 
This black species from Senegal appears to differ from C. 

brunneus by having the eyes approximate and front canaliculate. 
7. CYLAS LONGICOLLIS Chevrolat (1830). 

1830. Cylas longicollis Chevrolat. Gueérin’s Icon. Regn. Anim., 
p. 139, vol. 36, fig 10. Senegal. 

8. CyLas LAEVIGATUS Fahraeus (1871). 
1871. Cylas laevigatus Fahraeus. Oefv. Vet. Akad. Forh., vol. 

28, p. 237. Caffraria. Length 3.5 mm.; breadth 1 mm. 
9. CYLAS RUFESCENS Fairmaire (1899). 

1899. Cylas rufescens Fairmaire. Ann. Soc, Ent. France, vol. 
68, p. 501. Madagascar, Length 3.5 mm. 

10. CyLas NIGROCOERULANS Fairmaire (1902). 
1902. Cylas mgrocoerulans Fairmaire. Ann. Soc. Ent. France, 

vol. 71, p. 384. Madagascar. Length 6.5 mm, 

ProTOCcYLAS, new genus 

Type of genus Cylas laevicollis Boheman. 
This genus is founded for the blunt-nosed species of Cylas, 

which have short, broad beaks, inflated elytra, and femora sur- 

passing the elytra. The facies of the genus is quite distinct from 
that of Cylas. 

It is a little difficult to absolutely assign all of the species 
to one of these two genera, but I have made the following assign- 
ments to this genus, after personally examining specimens of six 
species, which form a definite generic concept. 

1. ProrocyLas LAEVICOLLIs ((Schonherr) Boheman 1833) 
n. comb, 

1833. Cylas laevicolis Boheman. Sch6nherr’s Gen. et Sp. Curc., 
VO Mespe 3/2. Java. 

One female was examined from Depok, Java, collected by 
Bryant and Palmer, July 22, 1909. Length 5.5 mm. 

Q. Black, with greenish metallic lustre on elytra, and pur- 
plish hue to thorax, Beak broad, hardly as long as head. Eyes 
not prominently convex, separated by only about one-third the 
breadth of the beak. Between the eyes the front is depressed 
with raised supraocular ridges, and median carina. The sides 
of the beak in front of the eyes are impressed, and between the 
eyes the scrobes are pitted. Scrobes at middle of the short beak. 
The thorax is considerably narrowed behind, but not as deeply 
constricted as in some species . The elytra are semi-globular 
when viewed from the sides, but the sides are subparallel from 
the rectangular humeri. 

For comparison with other species, the following micrometer 
measurements were made as in the preceding tables (17 spaces = 
1 mm.). 
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Length 98 spaces; breadth 33; height 38. 
Length of beak 12; breadth 10; height 10. 
Length of head 15; breadth 15; height 16. 
Length of prothorax 26, to constriction 18, behind it 8; breadth 

of anterior portion 20, posterior 13.5; height of anterior 
portion 19; posterior 14; height at constriction 13. 

Length of elytra 48; breadth 33; height including abdomen 28. 
From anterior edge of hind legs to tip of abdomen 28; length of 

posterior femora 40. 
Length of antennal scape 5; funicle 14; club 11. 

2. PRrotocyLaAs SUBMETALLICUS (Desbrochers des Loges 
1890) new comb. 

1890. Cylas submetallicus Desbrochers des Loges. Jour. Asiat. 
Soc. Bengal, p. 214. Sikkim. 

1891. Cylas submetallicus (Desbrochers) Faust. Stett. Ent. Zeit., 
vol. 52, p. 282. Nagpore. 

I have seen one female from the Deyrolle collection labelled 
“India or.” This species is very close to impunctatus, but the 
differences can best be brought out by the following measure- 
ments on the same scale (17 spaces = 1 mm.) 

Length 100 spaces; breadth 36; height 38. 
Length of beak 12; breadth 11; height 11. 
Length of head 15; breadth 16; height 16. 
Length of prothorax 27; to constriction 19, behind it 8; breadth 

of anterior portion 19, posterior 13; height of anterior por- 
tion 17, posterior 13; height at constriction 12. 

Length of elytra 52; breadth 36; height including abdomen 30. 
From anterior edge of hind legs to tip of abdomen 30; length 

of posterior femora 34. 
Length of antennal scape 4; funicle 11; club 10. 

3. PRoTocyLas IMPUNCTATUS (Faust 1891) new comb. 

1891. Cylas impunctatus Faust. Stett. Ent. Zeit., vol. 52, p. 282. 
Nagpore India. Length 3.5 mm.; breadth 1.2 mm. 

One specimen was examined from India, collected by C. V. 

Piper in 1911. Measures 4.5 mm. 

g. Black, with violescent lustre; legs and antennae reddish, 
Beak broad, not as long as head. Eyes not prominently convex, 
separated by one-third the breadth of the beak. Between the eyes 
the front is depressed with raised supraocular ridges, and median 
carina. The sides of beak between eye and scrobe are longitudi- 
nally impressed. Scrobes at middle of short beak. The thorax 
is very shallowly constricted behind. The elytra are more elon- 
gate, less globular. 
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Comparative measures in micrometer spaces (17 = 1 mm.). 
Length 86 spaces; breadth 25; height 32. 
Length of beak 10; breadth 8; height 9. 
Length of head 14; breadth 14; height 14. 
Length of prothorax 22; to constriction 15; behind it 7; breadth 

of anterior portion 17, posterior 11; height of anterior por- 
tion 16, posterior 12; height at constriction 11.7. 

Length of elytra 42; breadth 25; height including abdomen 26. 
Length from anterior edge of hind legs to tip of abdomen 25; 

length of posterior femora 31. 
Length of antennal scape 4; funicle 10; club 14. 

4. PROTOCYLAS CURTIPENNIS (Fairmaire 1887) new comb. 

1887. Cylas curtipenms Fairmaire. Ann. Soc. Ent. France, ser. 
OMNole/ pev322,, Zanzibar. 

A female from the Deyrolle collection (Cambridge Museum) 
which has been determined as senegalensis Gory, angustatus 

Dejean and cyanescens Sch. may be assigned here. It measures 
4 mm., and is from Senegalia. Another female is labelled “322”, 

and measures the same. 

2. Black (too much covered with dust to determine lustre). 
Beak broad, not as long as head. Eyes not surpassing margin 
of head, very faintly convex, separated by about one-third 
breadth of beak. Front and beak sulcate. Sides of beak with 
three longitudinal depressions from eye to scrobe. Scrobes at 
middle of short beak. The thorax is considerably narrowed be- 
hind, but not very deeply constricted. Elytra semiglobular, 
when viewed from side, but with sides almost straight from 
humeri. 

Comparative measurements in micrometer spaces (17 
Spaces — 1 mim. ). 
Length 83 spaces; breadth 30.5; height 34. 
Length of beak 10; breadth 9; height 9. 
Length of head 12; breadth 13; height 14. 
Length of prothorax 22; to constriction 15, behind it 7; breadth 

of anterior portion 16; posterior 12; height of anterior 
portion 15.5, posterior 12; height at constriction 11. 

Length of elytra 44; breadth 30.5; height 24. 
From anterior edge of hind legs to tip of abdomen 28; length of 

posterior femora 31. 
Length of antennal scape 4; funicle 12; club 7.5. 

5. PRoTOCYLAS CYANESCENS ((Dejean) Boheman 1833) 
new comb, 

1833. Cylas cyanescens (Dejean) Boheman. SchOnherr’s Gen. 
eSp. Cure, volo. p37.’ senegalia, 

One male specimen from the Deyrolle collection (Cambridge 
Mus.) labelled “460. Cylas cyanescens Sch. Guinee, Bocandi.” 
Length 6.5 mm. 
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A broken female from this collection labelled “Cylas major 
Gory. Senegal. 321”, is apparently the same species, but measures 
8 mm. 

C. cyanescense is described as twice as large as laevicollis, 
and this latter specimen would therefore appear to be more 
typical. 

g . Black. Beak broad, as long as head. Eyes lightly con- 
vex, separated by half the breadth of the beak. Front broadly 
depressed, with supraocular ridges. Beak sharply sulcate oppo- 
site scrobes. Sides of beak depressed in longitudinal lines from 
eyes part way to scrobes. Scrobes at middle of short beak. 
Thorax not deeply constricted behind. Elytra more elongate, 
less globular. 

Comparative measurements in micrometer spaces (17 
Spaces = 1 mm.). 
Length 114 spaces; breadth 33; height 40. 
Kength of beak: 15- breadth JO» hereht 11) 
Length of head 15.5; breadth 16; height 16. 
Length of prothorax 27, to constriction 19, behind it 8; breadth 

of anterior portion 20, posterior 14.5; height of anterior 
portion 20, posterior 17. 

Length of elytra 58; breadth 33; height 30. 
From anterior edge of hind legs to tip of abdomen 32; length of 

posterior femora 39, 
Length of antennal scape 6; funicle 11; club 20. 

6. PRoTOCYLAS SEMIPUNCTATUS (Fahraeus 1871). 
1871. Cylas semipunctatus Fahraeus. Oefv. Vet. Akad. Forh., 

vol. 28, p. 237. Catiraria. Jength 7.5 mmysbneadth 
2.2 mm, 

One specimen in Deyrolle collection (Cambridge Museum) 
from Cape of Good Hope. Sex unknown. 

Black. Beak short and broad, coarsely punctured. Eyes 
broadly separated, small and barely surpassing margin of head; 
front and beak to insertion of antennae deeply, medianly sulcate. 
Head very finely punctate. Thorax finely punctate, anterior por- 
tion globular, constriction very sharp, posterior portion convex. 
Elytra very large, globular, sides reunded; surface almost im- 

punctate, but with very shallow, minute punctures in rows on 

sides. 

Length 7.5 mm.; breadth 3 mm.; height 3 mm. 

Comparative measurements in micrometer spaces (17 = 
1 mm.). 
Length 142 spaces; breadth 53; height 65. 
Length of beak 17; breadth 16; height 15. 
Length of head 20; breadth 24; height 24. 
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Length of prothorax 37, to constriction 23, behind it 14; breadth 

of anterior portion 29, posterior 21; height of anterior por- 
tion 25, posterior 22; height at constriction 21. 

Length of elytra 68; breadth 53; height 47. 
From anterior edge of hind legs to tip of abdomen 32; length of 

posterior femora 52, 
Length of scape 7; funicle ?; club ? 

7. PROTOCYLAS GLABRICENNIS (Hartmann 1897) new comb. 

1897. Cylas glabripennis Hartmann. Vien. Ent. Zeit., vol. 16, 
pa zoz. (German Africa, Tanga. “Length 4.5 mm; 
breadth 1.5 mm, Head equal to beak in length, 

8. PRrotocyLas Ropustus (Faust 1894) new comb, 

1894" Cylas robustus Faust. Stett. Ent. Zeit., vol. 55, p. 149. 
Erytrea, Length 5 mm.; breadth 2 mm, 

9. PROTOCYLAS RUFIPES (Faust 1893) new comb. 

1893. Cylas rufipes Faust. Ann. Soc. Ent. France, vol. 61, pp. 
513, 514. Cochin China. Length 3.3-4.6 mm.; breadth 
1.2-1.5 mm. 
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LLLUSTRATIONS 

(All drawings by the author.) 

Plate 36—Male genitalia of Cylas formicarius elegantulus (Summers) 
(figs. 1-9), and C. turcipennis Boheman (figs. 10, 11). 

Fig. 1—Dorsal view of entire genital apparatus of C. f. elegantulus 
from a Daytona, Florida, specimen, 

Fig. 2—View of opening of anus, showing tips of eighth sternite, and 
shadows of ninth sternite (this and figs. 3-9 from New 
Orleans specimens). 

Fig. 8—View of eighth segment from side, with genital tube partly 
everted, the everted portion being the eighth intersegmental 

skin. 

Fig. 4—Dorsal view of internal sac and epiphallus; periphallus broken 

off. 

Fig. 5—Side view of oedeagus and the internal sac. 

Fig. 6—Ventral view of tenth segment, showing posttegumen, ring and 
strut. 

Fig. 7—Spicule, or ninth sternite, showing extreme curvature found. 

Fig. 8—Ventral view of eighth sternite of same specimen as fig. 7. 

Fig. 9—Spicule, or ninth sternite, of another specimen. 

Fig. 10—Cylas turcipennis (Buitenzorg, Java) endophallus with its 
valvae in eurazygos. 

Fig. 11—Dorsal view of eighth sternite in turcipennis. 

EXPLANATION OF LETTERS IN PLATE 36 

Flagellum in ductus ejaculatorius. 

Stenazygos, anterior portion of ductus ejaculatorius. 

Endophallus. 

Valves of endophallus. 

Eurazygos, widened posterior portion of ductus ejaculatorius. 

Struts of oedeagus, or epipleurites (segment 11). 

Basal portion of periphallus (hypopleurite) (segment 11). 

Hpiphallus, or tergite of segment 11. 

Verga, containing genital pore, tip of epiphallus (segment 11). 

Periphallus, hypopleurite of segment 11. 

Hypophallus or sternite 11. 

Strut of sternite 10. 

m. Ring portion, pleurites of segment 10. 

n. Basal portion of posttegumen, of tergite 10. 

Median portion of posttegumen, of tergite 10. 

p. Base of uncus, tergite 10. 

q. Rods of uncus, tergite 10. 

s. Lobes of tergite 10, cerci, or socii. 

t. Forks of spicule, sternite 9. 

u. Rod of spicule, sternite 9. 

v. Base of sternite 8. 

Ww 

x 

y 

Z 
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Emargination of sternite 8. 

Lobes of sternite 8. 

7. Tergite 8; y' inverted portion, y* exposed portion. 

Sternite 7. 
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PLATE 37 

Plate 37—Male genitalia of Cylas femoralis Faust from Mt. Coffee, 
Liberia. 

Fig. 1—Dorsal view of entire genital apparatus. 

Fig. 2—Verga. 

Fig. 3—Endophallus. 

Fig. 4—Ninth spicule. 

Fig. 5—EHighth sternite. 
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Plate 38—Female genitalia of Cylas formicarius elegantulus. 

Fig. 1—Lateral view of last segments of inflated abdomen, from New 

Orleans. 

Fig. 2—Terminal view of uro-genital area of Same specimen. 

Fig. 3—Left antero-ventral view of same specimen. 

Fig. 4—Left lateral view of last segments of partially inflated abdomen 

of a specimen from Victoria, Texas. 

Fig. 5—Lateral view of a specimen with anal tube exserted, from 

Victoria. 

Fig. 6—Dorso-lateral view of inflated abdomen of Victoria specimen. 

Fig. 7—Antero-ventral view oi same specimen as figs. 1, 2, 3. 

EXPLANATION OF LETTERS ON PLATE 38 

ab, a6, a7, a8, a9. Sternite of segments 5 to 9. 

a9. Vulvar sclerites. 

b. Hypopleurites of segments 5 to 9. 

ce. Epipleurites II of segments 5 to 9. 

d7. Epipleurite I of segment 7. 

e. Tergites of segments 7, 8. 

eg. Intersegmental skin of segment §&. 

h. Cloaca stylus. 

i. Anterior lip of anal orifice or tergite 9. 

j. Flecks of chitin, which may correspond to cloacal valve. 

k. Vaginal stylus. 

1. Arm of vaginal stylus. 

m. Vaginal palpus. 

n. Terminal joint of vaginal palpus. 

o. Lower lip of vulva. 

p. Lateral cheeks of vulva. 

q. Vulva, or genital orifice. 

r. Upper lip of vulva. 

s. Tergo-pleural cuticle of vulvar segment. 

t. Base of vulvar segment. 

u. Opening for extrusion of anal tube. 

v. Basal segment (tenth) of anal segment extruded. 

w. Apical segment (eleventh) of anal tube extruded. 

x. Anus, or anal orifice. 
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A FEW REMARKS ON THE POSSIBLE ORIGIN OF 

THE SWEET POTATO 

By W. Dwicut PIERCE 

I have been very much interested in reading the evidences 
advanced by Roland B. Dixon, in his paper The Problem of the 
Sweet Potato in Polynesia (1932 Amer. Anthrop. 34(1) :40-65), 
regarding nonSpanish influences in the distribution of this valu- 
able plant; and the subsequent paper by John F. G. Stokes, 
entitled Spaniards and the Sweet Potato in Hawaii and Hawaiian- 
American Contacts (1932. Amer. Anthrop. 34(4) :594-600). 

I have just two points to add to the discussion, one lingu- 
istic, and the other entomological. 

Dixon says that the word camote is of Mexican origin, intro- 
duced by the Spaniards into the Philippines, but I think the 
reverse is more likely, The Tagalog name for the sweet potato 
is kamoti, the Visayan word camote (Cebu and Negros), kamote 
(Panay). Now the Visayan word is supposed to be derived 
from the word camot (Cebu, Negros, Masbate, Ticao), kamot 

(Panay), meaning hand, because the leaf resembles a hand, 
with five points, 

The Tagalog word for hand is Kamay, probably of the 
same root. 

I note with interest that Stokes says that the Polynesian 
names for the plant are kumara, kuara, kumala, kuma’a, ‘umara, 

‘umala, all of which are cognate. The Tagalog word kamay 
could easily fit into this series. 

It would be profitable to hunt 1p the Polynesian words for 
hand, for it would seem that the Tagalog kamay and the Visayan 
kamot are cognate. If so, then all through the Pacific region the 
plant is known by one group of names derived from the word 
for hand. 

Names linked like these must go back to the time when 
there was a language connection between the different dialects, 
that is, to the time of migration. 

Dixon states that in 1606 Quiros found the people of the 
New Hebrides eating roots with flesh of different colors. 

While I lived in the Philippines, on Negros, I had growing 
in my yard, sweet potatoes of three colors of skin, yellow, brown 
and red; and there were white, yellow, orange, and purple meats. 
The yellow-fleshed variety was called initlog, because the flesh 
was yellow like the egg, itlog. The purple variety was called 
inobi, because the flesh was purple like the flesh of the obi, ubi, 
or yam (Dioscorea). There are various species of yams on 
Negros, and one of them is called lima-lima, which is from lima, 
five, because of the five-pointed leaves. Now lima is an ancient 
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word, meaning five in many oceanic languages, and hand 
Hawaiian, traceable clear back to the ancient Sumerian lima, 
five, from lim, four and a, one, or four plus one. 

These two economic roots go hand in hand down the ages. 
It looks as if the oriental name came before the Mexican, 

and that the sweet potato is oriental rather than American. 
My second point is entomological. One of the best tests of 

plant origin is the insect pest test. One of the best groups for 
the purpose is the portion of the beetles known as weevils. The 
majority of these insects are specialized in habits, with species 
limited to species or genera of hosts, and genera limited to 
families of hosts. There are, of course, exceptions to this in 

certain genera, which show no preferences, but these belong to 
well defined groups. 

The sweet potato, the world over, is the host of weevils of 

the subfamily Cyladinae, of which at least 19 species are de- 
scribed. These fall into distinct groups which I separate as 
distinct genera. The typical genus Cylas is limited to 10 species, 
of which we definitely know the food plants of four, and these 
all attack the sweet potato, and sometimes its nearly related 
species of morning glories ([pomoea). The type, C. brunneus 
(Olivier) was described in 1790 from Senegal. Our familiar 
species, C. formicarius (Fabricius) was described in 1798 from 
India Oriental. As late as 1871 it was only known from India. 
In 1875 it was described from Louisiana as Otidocephalus ele- 
gantulus Summers. I have examined this species from India, 
Society Islands, Madagascar, Formosa, China, Hawai, Guate- 
mala, British Guiana, Jamaica, Haiti, Cuba, Puerto Rico: florida 
Louisiana, Texas and New ee 

It is probably very closely related to Cylas turcipennis 
Boheman (1833), which attacks sw ee potato in Java, Sumatra, 
and the Bialiopees 

The fourth species attacking sweet potato is distinct, but 
closely related, Cylas femoralis Faust (1898) from Kamerun. 

The other six species in this genus concept are two from 
Senegal, two from Madagascar, one from German East Africa, 
and one from Caffraria. The other genus concept, Protocyclas, 
contains species from Java, Cochin China, India, Sikkim, 
Erytrea, German East Africa, Senegal, and (Caer. 

Thus it may be readily seen that the sweet potato weevils 
belong to a group typically Asiatic and African in origin, and our 
American species has undoubtedly come to us from ‘Asia or the 
Pacific Islands, rather later than the plant. 

I think that this lends strong arguments to the contention 
that the plant is of African or south Asiatic origin, 
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