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A TAXONCMIC REVIEW OF THE REETLE
GENUS DICHELONYX HARRIS IN MNORTH AMERICA
(SCARABAEIDAE: MELOLONTHINAE)

PART I: SYSTEMATICS OF THE ADULTS
OF DICHELONYX HARRIS

INTRODUCTION

. 1 s
The exclusively Nearctic™ melolonthine genus,

Dichelonyx Harris, is composed of twenty species of

colorful, medium-sized scarabs.

This review of the genus will be the sixth to treat
it (LeConte, 1856; Horn, 18763 Fall, 1901; Saylor, 1945;
Brown, 1946). The principal aim of the present study
is to present an improved kasis for identification of
the species by means of keys, illustrations, uniform
descriptions, and distributional data. Further it is
hoped that these data will provide a basis for re-
evaluating the relationships among and within the varicus
speciles.

Although many of the Melolonthinae are economically

important, the speciles of Dichelonyx are not normally

considered important economic pests in either the adult
or larval stages. Adults, however, have been reported
defoliating ccnifers (Molnar, 1965) and shade trees

(Becker, 1938).

1 . - > -
I am following Saylor's (1945) removal of the
South Ame ican Qpecies D. viclaceipennis {Blanchard)




The biology of Dichelonyx generally conforms *to

that of the Melolonthinae as described in Ritcher (1958).

Adult Dichelonyx are primarily leaf-feeders (Sim, 1934;

Beckef, 1938). They occur on a wide range of plants
from herbs and grasses to trees, but most commonly are
found on either coniferouszor deciduous trees. Adults
have been observed in diurnal flight (Frost, 1946;
personal observations). Many species are nocturnally
active and are attracted to both white and ultra-violet
lights.

The life cycle (egg to adult) as in many Melolon-
thinae takes from one to two years. The larvas are
found in the soil beneath the plants upon which tﬁe
| s 1

adults occur. The larvae are rootfeeder typical

0

)

of the subfamily. Although I was able to get females
of D. backi and D. robusta to oviposit in the laboratory,
I was not successful in rearing either species from egg
to adult. Larvae collected in the field in the last
instar would pupate and emerge as adults in the labora-
tory, but smaller larvae provided with various roots
for food, did not grow, although they remained alive for
as long as eighteen months.

In the course of the present review, about: 10,000
specimens of adults were examined. During the summer of

1967, with the support of an N. 3. F. grant to Dr. P. O.



Ritcher, the types of all sp=cies locatad in North
American collections (excepting that of D. arizonica
Barrett, which was not located) were =xamined and in

some cases dissected. The types located outside North

America were not seen.

Historical Review

T. W. Harris (1827) described the genus Dichelonvx.

The genus was monobasic, founded on the previously

described Melolontha linearis Gyllenhal, 1817. Harris

(1835) was the first to consider Melolontha elongata

"
Fabricius, 1792 (renamed M. elongatula Schonherr in

1817, as a secondary homonym ©of M. 2lcngata Olivier,

1789) the senior svynonym of M. linearis Gyllenhal.
Y Y s Y

Harris (1835) included M. hexagona Germar, 1824 in

Dichelonyx.

W. Kirby (1837) emended the genus name to

Dichelonycha, changing the x to ch, and described three

new species in Dichelonycha.

C. Blanchard (1850) described Dichelonvycha

violaceipennis from South America, and treated Melolontha

- T oy - 5
elongatula Schon. as a synonym of Dichelonycha elongata

(Fabr.).

H. C. C. Burmeister (1855) described Dichelonycha

albicollis and treated Melolontha hexagona Germar, 1824,




Y

as a synonym of Dichelonycha slongata (Fabr.) (=D.

elongatula (Schon.)).

J. L. LeConte (1856) revised Dichelonycha, described

eight new species, treated Dichelonvcha virescens Kirby,

1837, as a synonym of Dichelonycha elongata (Fabr.),

and presented a key to the two species groups. LeConte

(1859) described Dichelonycha pallens from California

in a reference that is usually cited incorrectly as
LeConte, 1856.

George Horn (1876) revised Dichelonycha describing

three new species, removing Dichelonycha rotundata
? P4

LeConte, 1856, from Dichelonycha to his new genus

Coenonycha, and presenting a key to the species of

Dichelonycha. Horn (1894) described Dichelonycha picea

from Lower California.

Henry Clinton Fall (1901) revised Dichelonycha,

descrikbing nine new species and presenting a key to the
known species. Later {(Fall, in Fall and Cockerell, 1907)

he described twec new speciles of Dichelonycha from New

Mexico.

E. C. Van Dyke (1918) described Dichelonycha oregona

from Oregon. Leng (1920) revived the correct genus name,

Dichelonyx Harris, 1827, and placed all the described

species under that name.
Ralph Hopping (1931) described two new species of

Dicheldnyx.




R. E. Rarrstt (1933} described a new species of

Dichelonyx.

L. W. Saylor (1932) described Dichelonyx vandykei

and later (1933) described Dichelonvx arizonensis. He

(1939) considered D. deserta Hopping a synonym of D.

vicina Fall, and reduced D. columbiana Hopping to a

subspecies of D. vicina. Saylor (1945) revised

Dichelonyx reducing several existing species to sub-

species, but not describing any new species. He was the
first2 to mention that the structures of the 1nternal
sac of the male genitalia (1945, p. 141) "may possibly
have some characters of use...there are one to several
small chitinous pieces (on the sac) whose number and
shape appears to be somewhat specific and but little
variable." Saylor presented keys to the males and
females of the known species and a short discussion of
each species.

Brown (1946) reviewed the eastern North American

species of Dichelonyx, described one new species (D.

kirbyi), revived the previously synonymized name D.
linearis (Gyllenhal), synonymized D. testacea (Kirby,

1837) with D. elongatula (Schon.), used D. =2longatula

2The value of these structures was independently re-
discovered in 1962, by Mr. Gene Carpenter, then a graduate
student at Oregen State College. Further study of the
internzal sac structures by Dr. P. Q0. Ritcher and myself
has revealed that they are highly diagnostic for species
of Dichelonyx.
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1792), and presented a key to the eastern species. He
also (1946, p. 105) mentioned that the sac characters

did not differ between Dich@lonvx iinearis and Dichelonvx

elongatula.

V. S. L. Pate (1946) discussed the generic name

problem, concluding that Dichelonvyx Harris was correct,

not Dichelonycha Kirby.




TECHNIOUES AND METHODS EMPLOYED

This review is essentially based cn a study of the
comparative anatomy of the sclerotized portions of the

bodies of the included species.

Preparation of the Aedeagus

Structures of the aedeagus are most valuable for

identifying species of Dichelonyx. These parts may be

examined in living and preserved specimens, respectively,
using the following methods. The live male beetle,
venter uppermost, head to left, is firmly grasped between
the thumb and forefinger of the left hand and placed
under the dissecting microscope. Gently squeeze the ab-
domen behind the metacoxae in a caudad direction forcing
extrusion of the aedeagus and internal sac. If one
experiences difficulty in forcing the extrusion, a hooked
insect pin can be used to open the pygidium and help to
initiate aedeagal extrusion. After the sac is fully
inflated, the beetle is dropped into K.A.A.D. or boiling
water for a few minutes to harden the sac in fhe dis-
tended condition. The entire aedeagus may then be cut
away from the body and stored in glycerine in a microvial

as described below for preserved specimens.



Dried museum specimens are first relaxed in hot
water, Barber's Fluid, Aerosol O. T.,3 or in a humidor.
Using fine forceps or a hocked insect pin, open the
pygidium and pull the genitalia out. It is usually
necessary to cut through the membrane surrounding the
genital and anal orifices before the aedeagus can be
removed. The aedeagus and surrounding tissues are treated
with cold 10% KOH until the structures of the sac are
visible., Use of hot KOH is not recommended because, if
one 1s not careful, the aedeagal sac sclerites may be
distorted. The entire aedeagus is transferred from KOH
to acid alcohol (10 drops of glacial acetic acid in two
ounces of 95% ethanol) for one hour to neutralize the
base. If this is not done the base may coantinue action
for an indefinite period. Transfer the aedeagus to glyc-
erine in a porcelain spotplate for dissection. The
internal sac may be removed from the remainder of the
aedeagus with fine dissecting knives. For routine
identification this completes the necessary dissection.
For detailed study, the internal sac may be slit along
its ventrél side, that opposite the sclerotized pro-

jections, and transferred toc Hoyer's Mounting medium on

3 . . .
Available from the Sargent Chemical Co.
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a microscope slide. No special techniques are employed;
however, the preparation should be ringed (lourped) with
fingernail polish, after drying at 50°C for 48 hours, to
prevent deterioration of the hygroscoplc mountant.

Following examination the aedeagus and associated

structures are stored in glycerine in a 4 x 10 mm micro-
vial stoppered with a neoprene stopper.4 The vial 1is

placed on the pin beneath the specimen.

Figures

The figures of the mals and female genitalia were
made with a Bausch and Lomb microprojector. The parts
were mounted on microscope slides in Hoyer's Medium as
described above, projected at various magnifications,
and traced on white paper. The projection figure was
corrected and traced in India ink on tracing paper. The

sac sclerites of some species of Dichelonyx are slightly

twisted about their vertical axis, so the projected figure
is a planar diagrammatic projection of the three-
dimensional structure. Shape 1s the primary characteris-’
tic used bélow, and the magnification used is not

indicated. The relative sizes of the figures (e.g. Fig.

59-73, D. backi) do not represent specific differences.

4 . . . .
Avallable from Arthreopod Specialties Co.,
Sacramento, Calif.
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The remaining figures of other parts of the beetle,
including those of the entire genital capsule, were made

ecting microscope.

0]

with an ocular net reticule on a dis

Descriptions

All of the species were described in a uniform
format, from séries of many male specimens. Since the
females of all species except D. pallens are very similar
to the males and lack the diagnostic characters of the
species, they are not separately described except for
D. pallens and for noting sexually dimorphic characters
(sensu Vaurie, 1958, p. 278) where important.

Measurement of the bcdy length was made with an
ocular micrometer on a dissecting microscope and is from
the anterior edge of the clypeus to the posterior central
edge of the elytra.

Synonymical references for each species include
only primary nomeclatural references, or revisions.
References including data on the biology, morphology, or
life history of a species are included in the species
discussion.

The present location of all types seen by the writer
is indicated following the description. The autopsy

symbol (1) indicates a specimen dissected by the writer.
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Dissected parts were stored as indicated above. The
probable location of types not seen is indicated where
possible.

The geographical range of each species 1s summarized
following the species discussion. For most speciles a
distribution map is included among the figures. On the
range maps a star symbol indicates a specimen from that
state with no more exact locality data available. De-
tailed data from the labels on material examined is
presented separately in the appendix (Appendix 1). To
conserve space, yet present as much information as possible,
the following procedure is used. The localities are given
alphabetically by state or province and county. The date
of capture of the earliest and latest speclimen seen from
each locality is given, fecllowed in parentheses by the
number of specimens from that locality, and by any addition-

al information on hosts or how the specimens were collected.
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CHARACTERS OF TAXONOMIC VALUE IN DICHELONYX

The following taxonomic characters were investigated
and are employed below:

Clypeus: The shape of the clypeus (Figs. 90-96,
101-118) and the degree to which it 1s reflexed are
useful in identifying Q. truncata, D. robusta, and D.
diluta. The anterior angles are either noticeably

angular (e.g. D. truncata) or rounded (e.g. D.

subvittata), while the anterior margin may be rounded

(e.g. D. subvittata), or emarginate (e.g. D. robusta) in

the various species.

Clypeo-frontal Sutur=s: The clypeo-frontal suture

(Fig. 10lcfs) may be deeply impressed (e.g. D. diluta)

or obsolete (e.g. D. elongatula). The suture of the

females of D. albicollis and of D. decolorata is more

deeply impressed than that of the respective males.

Antennae: Dichelonyx picea has eight segmented

antennae, while all the other species have nine segmented
antennae. In all species except D. clypeata and D.
pallens the male antennal club is subequal in length to
the funicle, whereas the female antennal club is dis-
tinctly shorter than the funicle. In D. pallens the

female antennal club is not noticezbly shortsr than the

funicle, and the male antennal club is noticeably longer
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than the funicle. 1In both males and females of D.
clzpeata'the antennal club is subegual in length to the
funicle.

Maxillary Palpi: The shape of the terminal segment

of the maxillary palpus is useful in recognizing some

species. Dichelonyx robusta and D. pusilla have that

segment almost cylindrically shaped, while other species
sympatric with them have that segment apically expanded.
Care must be used with this character since the
asymmetrical terminal segment varies in appearance when
viewed from different angles.

Pronotum: A median longitudinal sulcus may be
present or absent (Fig. 35, 87) on the pronotum. Those
species with a pronotal sulcus are referred to below as
sulcate; without as nonsulcate. The outline of the
pronotum as seen from above may be rounded (D. picea,
Fig. 89), angulate (D. valida, Fig. 86), or subangulate

(D. elongatula, Fig. 88). The pronotum of some D. backi

individuals and of most of the eastern species is sinuate
in front of the hind angles (Fig. 388). The relationship
of the anterior angles tc the eyes, and the presence of

plumose setae on the angles are generic characters.

=t

Elytra: The larger sulcate species (e.g. D.

albiccllis) have weakly subcostate elytra, the remaining
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species lack elytral costae. Dichelonyx pusilla and

D. albicollis have longitudinal bands formed of rows

of white setae on the elytra, the bands being separated
by glabrous areas of about the samé width. The other
species lack such distinct bands. There are darker
elytral vittae in D. picea, D. suvittata, and D.

decolorata, the remaining species having unicolored

elytra, frequently with lighter colored lateral margins.

Metathoracic Wings: The metathoracic wings of all

the species of Dichelonyx have very similar venation

(Fig. 98-100). The wing venation of D. macclayi was
not examined. The figured wings are representative of

the three species groups in Dichelonyx.

Legs: The metatibial spurs of the females are sub-

equal in length and apically pointed. Male Dichelonyx

of some species (e.g. D. albicollis, D. decolorata, D.

subvittata, D. valida) have modified metatibial spurs

(Fig. 8-22) that are unequal to subequal in length, and
may be twisted or spatulate. The apex of the spur méy be
rounded, truncate, or, rarely, bifid. Males of the re-
maining species have metatibial spurs similar to those
of the femazales.

Abdomen: The abdomen of most male specimens of

Dichelonyx is convex when viewed laterally; that of the

females, convex.
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Male Genitalia: The male genitalia of Dichelonyx

are composed of four basic structures; the basal apodeme,
parameres, internal sac, and the genital segment
(Davidson, 1970; Tuxen, 1956). The genital capsule is
of the typical scarabaeoid type (Butt, 1944; Jeannel,
1955; Jeannel and Paulian, 1944; Lindroth, 1957; Sharp
and Muir, 1912; Tuxen, 1956).

The basal apodeme (bp) (N. B. letters refer to Fig.
1-2) is a rectangular sclerite, in dorsal view, articulat-
ing at its apicolateral angles with the connate bases of
the parameres (pm), an area referred to usually as the
basal piece. An opening 1s formed between the sinuate
inner margins of the paramerss through which the internal
sac (is) is everted during copulaticn (Fig. 1, 3-5).
The membranous internal sac is attached to the opening
between the parameres, and in repose is.retracted within
the basal apodeme (Fig. 2). A second membrane (Mj)
attached to the parameres and the basal apodeme encloses
the retracted internal sac as well as two long narrow
apodemes (ap) (or struts, Holloway, 1960) and a small
horseshoe-shaped sclerite (Vaurie, 1958). On the surface
of the extruded internal sac are numerous proiections
(or scales, Holloway, 1960) and, in most species, from
one to three distinctively shaped sclerotized pieces. 1In

the species descriptions these sac sclerites are numbered
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from one to three proceeding from the proximal to the
distal end of the sac in its everted position (Fig. 1).
The order is reversed and the sac sclerites are found
inside the sac when it is retracted (Fig. 2). In D.
pusilla the internal sac has no sclerites, but has an
irregularly shaped, linear sclerotized area near the

apex of the sac (Fig. 83). 1In D. diluta and D. truncata

there are in addition to prominent sclerotized pieces,
discrete patches of darkly pigmented setae (Fig. 48, 85).
The entire apex of the sac is covered with small, stout
setae in D. picea (Fig. 58). The remaining species lack
pronounced setae on the internal sac, except for D.
fuscula in which their position and presence or absence
is variable and not so useful in characterizing the
species. The shape of the everted sac (Fig. 1-5) may be
of taxonomic wvalue since it varies from almost tubular
in D. pusilla to apically expanded in most other species.
Since the material available with everted sacs was pre-
pared by forcing live specimens to evert the sac, one
cannot be certain the shape differences are not artifacts
and I have not used this characteristic in the
descriptions.

Ventrad of the internal sac is the genital segment,
composed of the ninth abdominal pleurites (Davidson,

1970). The genital segment is a V-or Y-shaped sclerite
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(Jeannel, 1955) that does not vary significantly between

the species of Dichelonvx examined.

Female Genitalia: There are either one or two

sclerites present on each side of the vaginal opening.
These represent the coxite in Tanner's terminology (1927).
In the species descriptions, if two sclerites are present
they are referred to as the dorsal and wventral sclerites
of the coxite (D. backi, Fig. 30). If there is only one
sclerite present it is referred to as the coxite (D.

albicollis, Fig. 38). The coxite composed of two

separate sclerites 1s typical of the non-sulcate species

of Dichelonyx and of those species of Coenonycha examined;

the coxite composed of a single sclerite, apparently from
fusion of the two parts seen in e.g. D.backi, is typical

of the species of the sulcate group in Dichelonvx.

e}
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DESCRIPTION OF GENUS DICHELONYX

Dichelonyx Harris, 1827

Dichelonyx Harris, 1827 p. 7 footnote; Leng, 1920 p. 257;

Saylor, 1945 p. 137-141; Brown, 1946 p. 105-106;

Pate, 1946 p. 68. . Type species, Melolontha linearis

Gyllenhal, 1817 by monotypye.

Dichelonycha Kirby, 1837 p. 133 (unjustified emendation);

LeConte, 1856 p. 278; Horn, 1876 p. 185-186; Fall,

1901 p. 277-280.

Description:

The genus Dichelonyx is composed of melolonthine

scarabs of the tribe Macrodactyliini with the following
characters:

Head. Behind eyes about two-thirds width of widest
part of pronotum: clypeus about one-half width of widest
part of pronotum; anterior angles rounded to rectangular,
anterior margin straight to curved or emarginate; weakly
to strongly reflexed; surface punctate, covered with

short setae: clypeo- frontal suture obsolete to deeply

impressed, sinuate: antennae with eight (D. picea) or
) ————— e — —

nine (other species) segments; proportion of club to

funicle different between sexes as descrited elsewhere:

eyes coarsely faceted, in many species patterned with
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irregular splotches of black; moderate in size; separated
from anterior angles of pronoctum by about one-half to
one-third their diameter (except D. picea); setae on
anterior angles of pronotum seldom reaching to eyes.

(For figures of head carsule see élso Stickney, 1923,

figs. 113, 261, 406, 550 of D. elongatula).

Thorax. Pronotum widest at about middle, disc with
or without median longitudinal sulcus (Figs. 86-89);
angulate or subangulate to rounded on anterior, mid-
lateral, and posterior angles (Figs. 86-89); narrowly
margined laterally and posteriorly (Fig. 87); anterior
subapical line variable in width and degree of impression
(Fig. 88sas), deeply impressed in D. nana, D. fusculs,

some individuals of D. valida and D. subvittata, absent

in D. piceaj; margins of pronotum clothed with appressed,
white, plumose setae: =e2lytra variable in color, frequent-
ly metallic colors; not costate in most species, weakly

subcostate anteriorly in D. albicollis and some D. valida

individuals; rugose to rugulose; covered irregularly
with short, decumbent, posteriorly directed setae;
marked with broad longitudinal white stripes formed by

rows of setae in D. pusilla and D. albicollis; marked

with distinct darker patterns in D. picea, D. subvittata,

and D. decclorata, remaining species not so marked;

margins set with a series of longer, erect, white setae,
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more numerous toward elytral angles: metathoracic wings

well developed in all species; venation similar in all
species (Fig. 98-100): Legs with protarsi subequal in

length to protibiae; tarsal claws of each leg chelate;

0

pro- and mesotarsal claws always bifid near apex, meta-

tarsal claws bifid near apex except in some D. albicollis

and D. validé populations; metatibial spurs equal to
subequal or unequal in lengthj; in females apically acute;
in males apically acute, rounded, truncate, or spatulate
(as discussed elsewhere).

Abdomen. With six visible sternites, the first not
more than two-thirds concealed by matacoxae: aedeagus
of typical scarabaecid type, the parameres and basal
plece relatively similar throughout genus; internal sac
bearing various numbers and types of sclerites, spines,
setae, and projections that are highly species-spscific:

female genitalia externally consisting of a divided or

undivided setiferous coxite on each side of the vaginal
opening; an irregularly shaped sclerotized area present

internally in the spermatheca of some species.

Discussion

Dichelonyx is very closely related structurally to

Coenonycha, in fact it is difficult to find adequate

differences beyond color and habitus to separate the two



genera. The remaining genera of Macrodactyliini of

North America (Ceraspis, Gvmnopyge, Isonychus, Macro-

dactylus) are easily separated from Coenonycha and

Dichelonyx using characters of the metatarsi, posterior

elytral margin, and elytral setal patterns. Davidson
(1970) has indicated an important difference between

Dichelonyx and Coenonycha in that the former has bare

parameres, the latter subapically setose parameres. The

genera Coenonycha, Dichelonvx, Gymnonyge, and probably

Ceraspis, form a coherent group using characters such

as chelate claws, large prominent eyes, and similar
genitalia. In addition, Ritcher (1960a) showed that the
first three genera mentioned have the last abdominal
spiracle in the fifth visible abdominal sternite, and the
fifth visible sternite 1is not fused with the propygidium.
Further discussion of the interrelationships among these
genera using larval characteristics is in the final
section of this paper entitled "Phylogeny."

In both Dichelonyx and Coenonycha the tarsal claws

are chelate, not respectively chelate and non-chelate as
indicated in the keys to the genera of Macrodactyliini

in Bradley (1930) and Arnett (1963). Adults of Coenonycha

and Dichelonyx are compared further in Table 1. Cne of

the more interesting distinctions between the two genera

is that species of Dichelonyx are densely covered bkeneath



22

and on the margins of the elytra with plumose, white

setae, while the species of_Coenonycha examined lacked
plumose setae entirely, or had them confined to the
scutellum (Table 1, #5).

Although D. picea is very different from the re-

maining species of Dichelonyx when one examines the male

and female genitalia; the wing venation, and characters
of the abdominal and mesothoracic spiracles suggest that
it should be retained in the genus as a distinctive

speciles.
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Coenony<ha adults compared.5

Coenonycha

Anterior angles of pro-
notum extending beyond
posterior margins of eyes.

Eyes large, prominent,
frequently solid in color.

Setae on anterior angles
of pronotum extending
over less than 1/2 diame-
ter of eyes.

Anterior tarsi distinct-
ly longer than protikiae.

Plumose white setae not
present (in species ex-
amined) on pronotal mar-
gins or venter of body.

Clypeus truncate in all
specles examined.

Abdominal sternite I al-
most completely concealed
by metacoxae.

Metathoracic wings reduced
in some sp=cies.

Elytra usually testaceous
to brown, never metallic
colored.

Dichelonyx

Anterior angles of pro-
notum not reaching
posterior margins of eyes
(except in D. picea).

Eyes not so large, not
prominent, frequently
patterned with black
splotches,

Setae on anterior angles
of pronotum not extend-
ing over more than 1/2
diameter of eyes.

Anterior tarsi subegqual
in length to protibiae.

Plumose, white setae
present on pronotal mar-
girs and on venter of
body in all species.

Clypeus rounded to sub-
angulate, truncate only
in D. pusilla and D.

truncata.

Abdominal sternite I sel-
dom or never more than
2/3 concealad by meta-
coxae.

Metathoracic wings not re-
duced in any species.

Elvtra usually metallic
colored, brown to tes-
taceous in some species.
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Table 1. (Continued)

Coenonycha
10. Habitus outline usually Habitus outline usually
rounded at elytral rather angular at
humeri, and posterior elytral humeri and
elytral margin. posterior elytral margin.
1l. Parameres with subapical Parameres without sub-
setae apical setae.

5 . . .

Comparisons based on available material of
Coenonycha (about 4 species), and on all species of
Dichelonyx.
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SPECIES GRCUPS IN DICHELONYX

The species of Dichelonyx fcrm three distinct groups.
Group I (The Picea Group)

Adult: Antennae eight-segmented; pronotum without
median sulcus; male genital sac with many small, stout
setae, without distinct sclerites; female genitalia on
each side with an undivided, deeply emarginate coxite.
Larva: Unknown.

Included Species: Dichelonyx picea (Horn)

Group II (The Sulcate Group)

Adult: Antennae nine-scgmented; pronotum with a median
longitudinal sulcus (except rare individuals of D.
clypeata); male genital sac with one to three distinct
sclerites, or (D. pusilla) an irregular straplike
sclerotized areaj; female genitalia on each side with an
undivided coxite.

Larva: Anal lobes sétose; raster with stout, sparsely
set long, conical setae laterad of each dense triangular
patch of short, conical setae.

Includsd Species: D. albicollis (Burmeister), D. clypeata

(Horn), D. decolorata (Fall), D. pusilia (LeConte), D

valida (LeConte).
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Group IIT (The Non-sulcate Group)

Adult: Antennae nine-segmented; pronotuﬁ without median
longitudinal sulcusj; male genital sac with from one to
three distinct sclerites, sometimes with discrete patches
of stout setae; female genitalia on each side with an

- undivided (D. truncata) or divided (remaining species)
coxite.

Larva: Anal lobes bare; raster with or without stout,
sparsely set setae laterad of each dense, triangular
patch of short, conical setae.

Included Species: D. backi (Kirby), D. canadensis (Horn),

D. diluta (Fall), D. elongatula (Schdnherr), D. fuscula

(LeConte), D. macclayi n.sp., D. muscula (Fall),
D. nana (Fall), D. pallens (LeConte), D. robusta (Fall),

D. subvittata (LeConte), D. truncata (LeConte), D. vag

—

(Fall).
These species groups are generally coherent.

Dichelonyx clypeata and D. pusilla have unusual male sac

sclerites for the sulcate group, and D. pusilla is further
distinct from the remaining sulcate species in its unique
female coxite (Fig. 37) which seems almost annectant be-

tween the singles sclerite coxite of, for example, D.

albicollis, and the distinctly divided coxite of D.

elongatula. D. clypeata on the other hand has the typical

coxite found in females of the sulcate group (Fig. 39).
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The larva of D. pusilla places it definitely in the
sulcate group, with setose anal lokes. The larva of D.

clypeata is unknown.

Dichelonyx truncata of the non-sulcate group ex-

hibits some characteristics of the sulcate group. The
coxite in the female is undivided, and the pronotum of
some specimens bears a lighter colored streak where the
sulcus would be. Again, however, the larva places this
species definitely in the non-sulcate group. Further
the male genital sac sclerite is no more unusual for

the non-sulcate group than that of D. robusta (Fig. 5).
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KEY TO ADULT MALE DICHELONYX USING MAINLY
STRUCTURES OF Trc GENITALIC SAC

Pronotum with median longitudinal sulcus

(Fige 86)eeeeseecsenesvsecasessonoscccsosssanacseaal
Pronotum without median longitudinal sulcus
(Fige 87)eeceeeecssacsssscssessssescscsscscsnaas 2
Antennae eight segmented, aedeagal sac6 without
distinct sclerites, distally covered with small,
spine-like setae (Fig. 58)

(Baja, Calife)eeeeeeceenececaaneaesasopicea (Horn)
Antennae nine segmented; sac with distinct
sclerites, may also have patches of small,
spine-like SEtaCeeesecceccccscccscsccoscsssssssase 3
Sac with one sclerite, with or without small,
discrete setose patch (Fige 85)ceecceccccaccccees 4
Sac with two or three sclerites, without small,
discrete patch of setaCeeeseececesoccccceccanses L1
Sac with one strap-like sclerite, not bifurcate
basally, with a small spinose knob on distal end,
without small discrete setal patch below knob

(Fige 47) ceeeeececeeacaaaeasansnessarobusta (Fall)

NOt as abOVe--..........--.--.-......--.--....-- 5

6 ,
Referred to hereafter =a

s =ac,
or sclerite for brevity; sclerites numbered as discussed

above.
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6(5)

7(6)

8(7)

9(7)
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Sac with one strap-iike, basally bifurcate
sclerite, with a distal protruding spinose knob,
a discrete small setose patch below knob
(Fige 85)cecececessesanneaserasssastruncata (LeC.)
NOL S 3DOVE e s uueeanecesesessnsssnaaesesnsnnnns B
Sac sclerite small, spine-like, not hooked
(Fig. 84), (Central W. Calif.)....clypeata (Horn)
Sac sclerite larger, hook-like€eeceeeceeecesacases /
Sac sclerite without subapical teetheeceeceeace.. 8
Sac sclerite with one or two subapical teeth
(Fig. 48) (E. North America, E. of 105th
PArallel) ceeececeassasesscccsascassosasccnsancacas O
Sac sclerite without subapical tooth, (E. of
105th parallel in North AmericCa)eeecesecccecccecascs
cecceccsssssesssscasssssssfuscula (LeC.)(in part)
Sac sclerite without subapical tooth (Fig. 53),
(W. of 105th parallel)ceeceeceesecccssccsansesall
Sac sclerite strongly curved on convex margin,
with one or two small, subapical teeth on inner
concave margin, sac with distinct patch of longer
stout setae (Fig. 49) (E. North America)eeceececeeces
ceceseccessesscccsssscencaascecssassodiluta (Fall)
Sac sclerite weakly curved on convex margin, with
only one small subapical tooth on inner concave

margin, with or without distinct patches of longer,



10(8)

11(3)

12(11)

13(12)

14(12)
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stout setae (Fig. 51)(Eastern North America)..
ceececccancsasnssrsrnesas Ffuscula (LeC.)(in part)
Sac sclerite apically bent, base flared (Fig. 53)
(Los Angeles and San Diego Cos., Califeiieeeeenean
ceconccssessesaasssescacscssassssassPpallens (LeC.)
Sac with three sclerites (Fig. 57) (Indiana and
Sac with only two scleriteSs.ececceccceccccsceass 12
Sac sclerite #1 with one or two subapical
teetheeueeseeseeeeeeeaeseeesscaccennsnnsaensaes 13
Sac sclerite #71 without subapical tooth.eeee... 14
Sac sclerite #1 brecad, cross section at about
middle, oval, not twisted about vertical axis,
sclerite #2 short, conical (Fig. 54) (California)
eeeeccccecssessresesscassssasssaecss.muscula (Fall)
Sac sclerite #1 not so broad, cross section at
about middle nearly circular, twisted somewhat
about vertical axis, sclerite #2 very variable,
with from one to many short, curved teeth that may
be basally fused (Fige 59=73)ceecscccscccnccssanans
cesssesessessssresassarsassaacki (Kirby) (in part)
Sac sélerite #2 consisting of one to several short;

ly fused (Fig.59-73)

|

curved teeth, that may be basa

.....--;-..,................ba":ki (Kirby)(in part)

NOt as abo\/-e.uicotnoac--loo-acos'-al-...c9;-..0 15
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15(14) Sac sclerite #1 spiné~like, (if somewhat hook-
like,. then broad throughout length, with inner
curvature smooth, apex rounded) (Fig. 46,52)... 16
Sac sclerite #1 hook-like, narrow throughout
length, with inner concave margin uneven, apex
acute (Fige 45)ccesccceccscssscsscsacccccnsaccaace 17
16(15) Sac sélerite #1 inclined at acute angle to base,
apéx usually expanded, blunt, sclerite #2
variable in inclination, may parallel #l or be
vertical (Fig. 46) (E. North America)eeceececeseccssece

--c-........-..--.--......-......SUbVittata (Lec.)

Sac sclerite #1 broadly hook-like, inner concave
margin uneven, apex rounded; elytra metallic

green to brownish (Fig. 52).....canadensis (Horn)

17(15) Sac sclerite #1 broad, base flared, sclerite #2
a sub-erect spine, variable in height (Fig. 55)
(California)eeeeeeesececsescsnsesasesaavaga (Fall)
Sac sclerite #1 rather narrow, sclerite #2 a short,
conical mound with one to several apical teeth,
mound always noticeably shorter than first
sclerite (Fig. 43-45) (E. North Americal)ececececees

Ceccecececiscneacsaacesesansss..longatula (Schon.)

i . . - .
Rarely D. canacdensis males lack the smaller sclerite,
but the larger sclerite 1s similar to the one figured
(Fig. 52), see also species discussion below.




18(1)

19(18)

20(19)

21(20)

32
Sac with a simple strap-like sclerite, of variable
shape, fused into distal portion (Fig. 83)
(Califernia)eceeeesceaceeseseeaassssspusilla (LeC.)
NOL aS abOVEeeeeeeseasasecssssasccsccassenanaane 19

Sac sclerite small, spine-like, not hooked

‘(Fig. 84) (California)eececeeee....Clypeata (Horn)

Sac with three scleriteSeecececeeccecsncsccccaes 20
Sac sclerite #1 hook-like, broadly apically

rounded, sclerite #2 elongate, strap-like, rarely
spatulate at broader end, sclerite #3 a semilunar
mound apically covered with close packed lamellar
structures (Fig. 79-80) (California)eecesscecesses

cesccecsccecsecccacssesssescasesssdecolorata (Fall)

Sac sclerite #1 not as above, sclerite #2
distinctly spatulate at larger end, sclerite #3

as above (Fige 74=77)ceeeeasessacseacsscscaacssasseecll
Sac sclerite #1 beak-like iIn outline; outer
metatibial spur truncate, twisted; elytré with
longitudinal bands of white setae separated by
narrow glabrous bands (Fig. 77) (Eastern North

AMEriCa)eeececesscnsasconsesssscealbicollis (Burm.)

Sac sclerite #1 more spine-like in outline; meta-
tibial spurs variable, never so strongly twisted

as above; elytra not distinctively marked as above

V(Fig. 74-76, 78)(Western North AMEricCa)eeeecceesecss

® ® @3 9 © 0 0089 e80T VT O SIS IB G SN IS G0 e o0 E}_{‘-_@E (Lec.)
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KEY TO ADULT MALE DICHELONYX USING
.NON--GENITALIC CHARACTERS

1 Antennae eight segmented (Lower California)......
cececcssesesecssssansesesasssssassasss.Picea (Horn)
Antennae nine segmented.ecceececeecccescenssscccaes 2

2(1) Pronotum with median sulcus (Fig. 86)eucecesacss 3
Prénotum without median sulcus (Fig. 87)eceeeases 7

3(2) Elytra with longitudinal bands of white setae
forming stripes, stripes separated by glabrous
areas (Eastern North AMEricCa)eececesececsosccsees 4
Elytra not as above (Western North America only)
cececsesaceccaesessacsaseasescsecscossrecnsensns O

4(3) Small brownish species with simple, acute, meta-
tibial spurs (Western United States)eeeecececess
cececacccntseccassecsssssessssseassssspusilla (LeC.)
Large greenish species with twisted, truncate,
metatibial spurs (Fig. 9) (Eastern North
AMEricCa)eececacscsesscassssasesssalbicollis (Burm.)

5(3) Sides of clypeus strongly convergent toward base
(Fig. 109), elytra dark brown to black (Calif.)
tetececcnscecnccesesseesasassansesssClypeata (Horn)
NOL as abOVEeeeesneeerseceesosessssanscssssscsnsaas O

6(5) Metatibiae with one moveable spur, one fixed spine;

elytra brown, translucent, with lateral black "J"

shaped vittae; clypsus in front of clypeo-frontal



7(2)

8(7)

9(8)

10(9)

11(9)
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suture short (Fig. 14, 107)......decolorata (Fall)
Metatibliae with two moveable spurs; elytra not
translucent, color brown, gray, Oor Jgreen; without
"J" shaped black wvittaej; clypeus in front of
clypeo-frontal suture long (Fig. 8, 10-13,
102-105) « e veeevnnnnnnnaaseesseeeeess valida (LeC.)
Occurring east of 105th pafallel................ 8
Occurring west of 105th parallel.cecececesseceess 15
Clypeus truncate (Fig. 96); small brownish to gray
SPEClEeSecaceesceessnesnsassassnsss truncata (LeC.)
Clypeus NOt aS @DOVEeeseeeacsscacssescscscsscsnsne I
Clypeus anteriorly rounded, rather narrow, strongly
reflexed; elytra green or brownish, metatibial
spur apically subacute to roundedececsceecceessaalQ
Clypeus and metatibial spurs not as above.......1l1l
Elytra green, metatibial spurs apically rounded
(mostly east Of MINNe)eeeesenceeecoccacoancaccnns

cececeasceascesscssess.canadensis canadensis (Horn)

Elytra brownishj; metatibial spurs apically sub-
acute, (mostly west Of MinN.)eeeseecececcosscsaaccaes

eececscececcscaccasenssssscanadensis kirbyi (Brown)

Clypeus broadly rounded, not strongly reflexed
(Fig. 110), elytra with darksr sublateral vittae,
elytra green to brownish, metatibial spurs apically

FOUNAEC e e e s aseoacensscocnseesesse.SUbvittata (LeC.)

NOL 335 30 VEe e ieeveseeseraceveccncescsscncsescsesas 12
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12(11) Metatibial spurs apically acute (Fig. 20); body
beneath usually rufous; elvtra green to brownish
.......................;.......glgggatula (Schon.)
Metatibial spurs apically acute; body beneath
black; elytra dark green.............backi (Kirby)
Characters not 8s abOVEeeeeeseeesccesacaccceess 13
13(12) Outer metatibial spur usually spatulate (Fig. 18);
clypeus strongly reflexed, rounded (Fig. 112);
elytral color variable, green, bronze, violet...
ctececsescccsccsnescnseseacssssssssssdiluta (Fall)
NOt 3aS @bOVEeee-ceeescccacssssocscasescasacssass 14
14(13) Dark brown species; outer metatibial spur apically
rounded, not angulate on inner margin (Fig. 21)...
cectescccsctesssasassrsssaraasaasass.fuscula (LeC.)
Dark brown species; outer metatibial spur apically
acute, angulate on inner margin (Illinois and
Indiana), (Fig. 22)e¢esecesesescsssomazclayi n.sp.
15(7) Clypeus with sides convergent toward basé (Fig. 109)
dark brown to black species (Calife)eeeecececaeanas
ctecseccecstensansssscassnsscasess Clypeata (Horn)
NOt 3S abOVEeeeeeaeecescensescscscesacasecasasncaasaalb
16(15) Clypeus truncate, strongly reflexed (Fig. 96);
brown to grey species..............truncata (LeC.)

NOt 3S A0 VEeeeeoesoesescsccoscscancnssanccenses 17



17(16)

18(17)

19(18)

20(19)

21(20)
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Clypeus emarginate (Fig. 118); elytra dark green,
densely covered‘with white pubescence; pronotum‘
subrounded; terminal segment of maxillary palpus
sub-cylindricalee... csesssesseansass.robusta (Fall)
Not as above...eeceen. I
Clypeus subquadrate to rounded (Fig. 95), not
strongly reflexed, elytra dark brown to brown with
green reflectionsS.ceeeeeececeeeeesocmuscula (Fall)
NOt as abOVEeeeeeesessveensccccecccccccoconsess 19
Short brownish species with antennal club much
longer than funicle; pronotum roundedeeeececeeceas
cesescessesacsasanann csesssseersessspallens (LeC.)
Not as above...................................208
More elongate, usually greenish species; legs
rufous to yellowish; scutellum always dark, even
in light colored individuals...........vaga (Fall)
Not a3 abOoVeeeeceeeecceescoseccnccccncs cecsessss 21
Small green to violaceous speciles; clypeug sub-
quadrate; strongly reflexad; legs rufous to black
(Los Angeles and San Diego Co., Calif. only)e....

® ® 00 % ¢ P 0O LSO 0o e e e --.-.....-.......;Yl_a_l’ié (Fall)

8The key should work reasonably well to this

couplet, but the remaining three species are extremely
difficult to separate on external characters, and may
require dissection for definite determination.
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Small to lafge, variably colored species; clypeus
weakly to strongly reflexed, rounded to subquad-

rate, sometimes emarginate; legs usually black

(Western North America)ee...ses......backi (Kirby)
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SYSTEMATIC DESCRIPTICNS OF DICHELONYX SPECIES

Dichelonyx albicollis (Burmeister)

Dichelonycha albicollis Burmeister, 1855 p. 74;

LeConte, 1856 p. 281; Horn, 1876 p. 190; Fall, 1901 p.258.

Dichelonyx albicollis (Burm.) Leng, 1920 p. 258;

Saylor, 1945 p. 156; Brown, 1946 p. 108.

Description:

Male, length 10.0-12.3 mm.; female, length, 10.5-
13.0 mm. Head and body piceous to rufous, elytra testa-
ceous tinged with shining green to shining green with
testaceous elytral margins, each elytron with several
longitudinal white stripes formed of rows of white setae
separated by about equally wide glabrous areas, coinciding
anteriorly with weakly marked costae.

Head: clypeus (Fig. 101) rufous %to piceous, not
strongly reflexed, anterior angles rounded, antérior
margin straight, surface coarsely, sparsely punctate,
clothed with decumbent, white, posteriorly-directed setae;

clypeo-frontal suture not deeply impressed in mals, more

deeply impressed in female; antennae piceous, nine seg-

mented; maxillary palpnl piceous, terminal segment of each

apically broader, broadly rounded on inner apical margin.
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Thorax: pronotum with median sulcus, anterior
subapical line narrow, not deeply impressed; elytra

colored and patterned as above; legs piceous, often

distally darker, clothed with erect setae; metatibial
spurs (Fig. 9) subequal in length, strongly sexually
dimorphic, in male outer spur much wider than inner,
twisted, broédly apically truncate, inner spur narrow,
apically subacute, in female both subequal in length,
apically acute.

Genitalia: Male; internal sac of aedeagus with
three sclerites (Fig. 77), #1 a small, beaklike, recurved
spine, #2 large, spatulate, enlarged at either end, with
a subapical, lateral, tooth-like projection on inner

semllunar plate apically

U

margin of larger, free end, #3
covered with a dense mat of flattenad, often hamate,
seta-like projections. Female; genitalia externally
consisting on either side of an undivided coxite

(Fig. 38), internally a sub-trapezoidal plate present on

the spermatheca.

Type:

Holotype female, present location9 unknown to writer.

Type locality (Burmeister, 1855 p. 74-75 "Eben daher,

Germar's collection was said to be (Horn and Kahle,
1935 p. 89) in the "Zocl. Mus. Berlin."
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herrn Germar's Sammlung....Die Arten sind in Nord-America

zu Hause."

Discussion:

The eastern range, characteristic elytral vestiture
in both sexes, and the broadly twisted, truncate outer
metatibial spur of the males make this species easy to
recognize.

The male genital sac sclerites are similar to the

£1 is more bpeak-like in

o
o))
t
3t

D. valida group, except t

D. albicollis and more spine-like in D. valida.

A habitus figure of D. albicollis is glven in Dillon

and Dillon (1960, p. 527, pl. 51, fig. 13).

General Distribution:

Dichelonyx albicollis is known from North Carolina

northward to New Brunswick, Canada, and westward to

Minnesota (Fig. 130).

Specimens examined: 81
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Dichelonyx backi (XKirby)

Dichelonycha backi Kirby, 1837 p. 134; LeConte, 1856

p. 280; Horn, 1876 p. 189; Fall, 1901 p. 284.

Dichelonyx backi (Kirby) Leng, 1920 p. 258; Saylor, 1945

p. 145; Brown, 1946 p. 108.

Dichelonycha fulgida LeConte, 1856 p. 280; Horn, 1876

p. 190; Fall, 1901 p. 285. NEW SYNONYMY

Dichelonyx fulgida (LeC.) Leng, 1920 p. 258; Saylor,

1945 p. 151.

Dichelonycha crotchi *orn, 1876 p. 189; Fall, 1501 p. 285

Dichelonyx crotchi (Horn) Leng, 1920 p. 258.

Dichelonyx fulgida crotchi (Horn) Saylor, 1945 p. 152.

&

Dichelonycha testaceipennis Fall, 1907 p. 249. NEW

SYNONYMY

Dichelonyx testaceipennis (Fall) Leng, 1920 p. 258;

Saylor, 1945 p. 149

Dichelonycha mormona Fall, 1907 p. 249.

Dichelonyx mormonria (¥Fall) Leng, 1920 p. 258.

Dichelonyx fulgida mormona (Fall) Saylor, 1945 p. 153.

Dichelonycha oregona Van Dvke, 1518 p. 11-12.

Dichelonyx oregona (Van Dykes) Leng, 1920 p. 258.

~

Dichelonyx fulgida oregona (Van Dvke) Saylor, 1945 p. 153

Dichelonyx vandykel Saylor, 1932 p. 282; 1945 p. 153.

NEW SYNONYMY



Dichelonyx arizonica Barrett, 1933 p. 132.

Dichelonyx backi arizonica Barrett, Saylor, 1945 p. 149.

Description:

Male, length 6.5-10.4 mm; female, length 8.0-12.2 mm.
Head and body black to.rufous or testaceous, elytra
various colors, typically metallic-green, varying from
metallic-blue to bronze, purple, gray, or blackish, legs
black to rufous or testaceous.

Head: clypeus (Fig. 90-92) highly variable in shape
and reflexion, weakly to strongly reflexed, anterior
angles rounded to angulate, anterior margin rounded,
straight, or emarginate, surface usually coarsely, densely
punctate, clothed with short, decumbent, posteriorly-

directed setae; clypeo-frontal suture not usually deeply

impressed; antennae rufous to picsous, nine segmented:
Y ST == ’ bJ

maxillary palpi rufous to piceous, terminal segment of

each usually short, apically truncate,expanded just beyond
middle.

Thorax: pronotum without median sulcus, anterior
subapical line not deeply impressed, usually narrow;
elytra colored as above, sparsely to densely clothed with
decumbent, posteriorly-directed setae, setae not arranged

in distinct rows or patterns; legs colored as above,
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clothed with long, erect setze; metatibial spurs not
markedly sexually dimorphic, unequal in length, apically
acute. |
Genitalia: Malej; internal sac of aedeagus with two
sclerites, #1 large, hook-like, (Fig. 59-73) slightly
twisted about vertical axis, with or without a subapical
tooth on inner concave margin, (tooth position wvariable),
#2 a row of from one to about twelve short, tooth-like
spines, variable in size, number, and degree of fusion
at base, rarely all separate. Female; genitalia ex-
ternally consisting on either side of a divided coxite

(Fig. 30).

0

Types:

(D. backi Kirby, 1837) Present location of type
unknown to writer. Horn and Kahle (1935-1937 p. 134)
give the location of Kirby's collection as "British
Museum, N. H." -

(Dichelonycha fulgida LeConte) Holotype female;

LeConte collection, MCZ; lzbels, (1) blue circle, (2)
Suckley, (3) MCZ type #3215. LeConte (1856) givesAtype
locality as Steilacoom, Washington Territory.

5

(Dichelonycha crotchi Horn) Holotype male; Horn

Collection, ANSP; !; labels (1) Cala., (2) ANSP Type

#3656.. Type locality (Horn, 1876) High Sierras of Calif.
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(Dichelonycha testaceipennis Fall) Lectotype male

by present designation; Fall Collection, MCZ; labels,
(1) Cloudcroft, N. M., 9000', W. Knaus, (2) MCZ type
$24869.

(Dichelonycha mormona Fall) Holotype male; Fall

Collection, MCZ; labels, (1) Stockton, Utah, (2) 6-16-03,

(3) MCZ type #24865.

(Dichelonycha oregona Van Dyke) Helotype malej; Van
Dvke Collection, CAS; !3; labels (1) Kirby, Josephine Co.,
Ore., (2) VI-11-1910, F. W. Nunemacher, (3) CAS type
#3216. (Allotype female, same data exceplt type #3217.)

(Dichelonyx vandykel Saylor) Holotype male; Saylor

Collection, CAS; !j; labels (1) Yosemite Valley, Calif.,

V-17-1921, (2) Quercus chrysolevis, (3) CAS type #3662.

(Female allotype; same as above except: labels (1) Mirror

Lake, California, 4096', 5-20-31, (2) Quercus chrysolepis,

(3) CAS type #3663).

(Dichelonyx arizonica Barrett) Holotype maie; White

Mtns., Arizora, June. Present location of type or

Barrett chlection unknown to writer.

Discussion:

Dichelonyx backi, the most widzsly distributed spscies

in the genus, is also the most difficult species to

identify using external characteristics alone. The
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second key (above) -should, together with range data,
suffice in most cases for determination, however, in some
instances this species cannot be identified certainly
without dissection.

The characters of the male genital sac given in the
first key (above) will serve to identify this species in
all cases evén though the sclerites are quite variable
in shape as indicated in the figures.

Dichelonyx backil adults have been collected at both

ultra violet and white lights. They are recorded from

many plants including: Populus tremuloides, Psuedotsuga

mucronata, P. menzissiei (sic), Psyocomp opilfolus (sic),

Rumex acetosa, Noble Fir, Douglas Fir, Cherry Apple, and

4

Ponderosa pine. The larva has been collected under

grasses, Noble Fif, Douglas Fir, and Ponderosa Pine in

Ofegon. The larva is described in Ritcher (1966 p. 80).
The male genital sac sclerites, although variable,

serve adequately to delimit the species. In figures 59

to 73 I have illustrated some of the forms of genital

sclerites seen. The sclerites in most D. backi individuals

resemble Figures 59 and 62; the remalining figures show

less commonly encountered sclerite types. Sclerite #1

is least variable, always being present as a large re-

curved, hock-like sclerite with the subapical tooth vary-

ing in being present or absent, or double, or placed
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nearer the base of -the sclerite. Sclerite #2 is quite
variable in the number of teeth present, their size,
and the degree to which they are fused together into a
comb-like structure at their bases. Rarely there are
only one or two very small tooth-like projections remain-
ing on the sac, making recognition of sclerite #2 more
difficult. Specimens from populations from Oregon,
California, and Montana have been observed to have #2
reduced to very small, isolated teeth. Even very dis-
tinctive sclerite types such as Fig. 65 are found
randomly in various populations (in this case, Oregon
and British Columbia).

The color and external characters of D. backi are
also highly wvariable. This fact combined with a tendency
in D. backi to form well defined geographical isolates
has, in the past, led to the description of many species.
I am here treating these species as synonyms of D. backi.
Many of the previously described species were recognized,
even then, as poorly delimited. For example Fall (1907

p. 248-249) says of D. testaceipennis (perhaps the most

~

strikingly different population involved in the synonymy
above) "...forms closely related to backii and fulgida
«..differ so constantly in color...that distinctive names

are desirable, even though they ultimately prove to be
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merely subspecies...Form, structure and sculpture vir-
tually identical with backij."

Some of the populations may eventually be raised
to subspecific status as endemic "island-like" subspecies
(Mayr, 1964 p. 111.). Two examples of such endemic forms
are the Cloudcroft, New Mexico population, (described as

D. testaceipennis) and the Yosemite Valley, California

population (described as D. vandykei). However, it seems
best to treat these now as simply distinctive populations
until a very thorough treatment of these and several
other equally distinctive populations, that are less well
defined by color characters, can be made.

Figures 63 and 70 illustraté the sac sclerites of
two of six individuals that I am now somewhat doubtfully
assoclating with D. backi. These specimens--labeled and
deposited as follows: Calif., Mono Co., Crooked Cr.,
White Mts., 9500', VII-5-1961, W. A. Foster (UCB); Calif.,
Inyo Co., Whitney Portal, VI-28-1962, J. S. Puckett
(UCD) -~represent two populaticons that are rather similar
in being smaller and more grey than most D. backi individu-
als. HoWever, I hesitate formally to recognize these at
this time, considering the paucity of material as well as
the great variability already found within the limits of

D. backl as I understand it.
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Although no definite gecgraphical clinal trends in
morphological variation could be défined with the material
at hand, several more general trends in variation are
worthy of mention.

(1) Boreal (British Columbia, Montana, Ontario)

specimens in general are smaller and darker colored

than thé more southerly collected material.

(2) Specimens from the northern extremes of the

range tend to have a more rounded pronotal outline

(viewed from above).

(3) 1Individuals from populations in British

Columbia, Montana, Utah, and New Mexico tend to have

a more strongly reflexed, often emarginate clypeus.

However, the same clypeus forms occur elsewhere

(e.g. Quartz Mtrn. and Klamath Falls, Oregon.).

(4) 1In series collected from conifers (western

United States) the females often have the head,

pronotum and body rufous, whereas the males have

the head, pronotum and body black. By contrast, in

series collected from deciduous trees both sexes

often have the head, pronotum and kody black.

General Qgstribution:

Dichelonyx backi is the most widely distributed

species in the genus. I have records of it from the
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following states: 'Arizona, California, Colorado, Idaho,
Montana, Nevada, New Mexico, Oregon, and Washington, and
from the following Canadian provinces: Alberta, British
Columbia, Manitoba, Ontario, Quebec, Saskatchewan

(Fig. 119).

Specimens Examined: 4057.
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Dichelonycha canadensis Horn, 1876 p. 186; Fall,

1901 p. 282.

Dichelonyx canadensis (Horn) Leng, 1920 p. 257;

Saylor, 1945 p. 150; Brown, 1946 p. 109.

Description{

Male, length 8.0-10.1 mm.; female, length, 8.4-
10.5 mm. Head and body piceous-testaceous, elytra shin-
ing green to, rarely, bluish, latersl margins piceous.

Head: clypeus (Fig. 113), strongly reflexed,
anterior angles rounded, anterior margin arcuate to
straight, sufface coarsely, sparsely punctate, clothed
with short, decumbent, posteriorly-directed, whitish

setae; clypeo-frontal suture not deeply impressed;

antennae testaceous, nine segmented; maxillary palpi

testaceous, terminal segment of each broadly, apically
truncate.

Thorax: pronotum without median sulcus, aﬁterior
subapical -line narrow, not deeply impressed; elytra
colored as above, sparsely, evenly covered with short,
decumbent, posteriorly-directed, white setae; legs piceous

to rufous, sparsely clothed in erect setae; metatibial
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male, outer and inner spurs broad, apically rounded, not
spatulate, in female, both spurs narrow, apically acute.

Genitalia: Male; internal sac of aedeagus with two
sclerites (Fig. 52), #1 a simple recurved hook, broadly
apically rounded, rather uneven on inner, concave margin,
#2 erect, spike-like, shorter than the first; rarely #2
absent. Female; genitalia externally consisting on

either side of a divided coxite (Fig. 26).

Type:

Lectotype female by present designation; Horn
Collection, ANSP; !; labels, (1) Can., (2) ANSP type
#3655. (A male specimen LeConte Collection, MCZ; !;

MCZ type #7905; labeled "Can." 1s not here considered the

type.)

Discussion:

The nominate subspecies of D. canadensis may be

differentiated from the sympatric species D. diluta,

D. elongatula, and D. subvittata by the key characters

and as follows: from D. diluta by lacking the spatulate

male metatibial spur; from D. subvittata by lacking the

darker sublateral vittae; from D. elongatula by having a

relatively narrower clypeus than that species.
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Two specimens, the "type" in the LeConte Collection,
and a specimen collected at Paris, Maine, lacked sclerite
#2 on the internal sac. The green color of the elytra,
which may be related to the rugcsity of the surface of
the elytra, is the main character separating this sub-
species from the more western one. The two are keyed
and further discussed in the discussion of D. c. kirbyi.

Dichelonyx c. canadensis has been collected at ultra-

violet light. In Quebec, specimens collected by G. Stace-

Smith were from Szlix discolor. Frost (1946) records

collecting this species on Corylus rostrata.

General Distribution:

Dichelonyx c. canadensis is found from Quebec and

Ontario, Canada, westward to Minnesota (Fig. 120).

Specimens Examined: 72.
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Dichelonyx canadensis kirkyi Brown
New Combination, New Status

Dichelonyx kirbyi Brown, 1246 p. 107, 109.

Description:

Male, length 8.0-9.3 mm.; female, length 8.5-9.5 mm.
Head, body, élytral, and legs testaceous brown.

Head: clypeus similar to that of nominate sub-
species except anterior margin slightly more emarginate

in some specimens (Fig. 114); clypeo-frontal suture not

deeply impressedj; antennae testaceous, nine segmented;

maxillary palpi testaceous, terminal segment of each

broadest before apex, apically broadly rounded.
Thorax: pronotum without median sulcus; elytra

similar to nominate subspecies except in color (above),

and in being less micro-rugulose; metatibial spurs not

markedly sexually dimorphic, unequal in length, slightly
more acute in females than males.

Genitalia: Malej; similar to that of nominate sub-
species (Fig. 52). Female; genitalia externally con-

sisting on either side of a divided coxite (Fig. 27).

Type:

Holotype malej; CNC; labels (1) Attons Lake, Cut
Knife, Sask., June 9, 1940, A. R. Brooks (2) CNC type

#5612; female allotype same data.



Discussion:

Faare

separate species by previous workers, usually under the

name D. testacea (Kirby), which was synonymized with D.

- linearis (and here with D. elongatula) by Brown (1946).
However, the extreme similarity of the male genital sac
sclerites, clypeus, tibial spurs, ahd other morphological
features, combined with the occurrence of apparently
intermediate color forms where the ranges of the two
forms overlap have led me to consider the two as only
subspacifically distinct. The principal differences
between the two subspecies, excepting range, are the
color and elytral rugulosity. The two subspecies may be
separated by the following key:

(1) Elytral color green, elytral micro-rugulose;

male outer metatibial spur apically rounded....

ceeesreecscsascse Do canadensis canadensis (Horn)

Elytral color brownish, elytra rugulosej; male
outer metatibial spur apically subacute to

ACUtEecseaeeeeseseaaasD. canadensis kirbyl Brown

- The eastern population, the nominate subspecies is always
a bright green color, the mid-western population is
testaceous brown, the color difference being apparently

related to the coarseness of the elytral sculpture.
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There is a wide geographical area where the two subspecies
are neighboringly sympatric, but only a few intermediate
specimens were avallable in the material examined.
The protibiae of both subspecies are bidentate with
a tendency toward a tridentate condition that is more
marked in the D. c. kirbyi populations. The head and

pronotum of D. c. kirbyi is less densely punctate than

Except for color, the comparisons of the nominate

subspecies with D. diluta, D. elongatula, and D.

subvittata will serve alsc to separate these from D. c.

kirbyi.

General Distribution:

This subspecies 1s found principally in the plains
states and provinces from Manitoba and Saskatchewan

southward into the Dakotas and Nebraska (Fig. 120).

Specimens Examined: 33,




Dichelonyx clvpeata (Horn)

1
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Dichelonycha clypeata Horn, 1876 p. 187;

p. 288.

Dichelonyx clypeata (Horn) Leng, 1920 p. 258; Saylor,

1945 p. 154.

Description:

Male, length 8.5-10.1 mm.; female, length 9.0-11.2 mm.
Head and body black, elytra dark brown, margined with
black to black throughout.

Head: clypeus (Fig. 109) broader at anterior margin

-

than base, explanate, sliigntly emarginate, strongly re-
flexed, anterior angles rounded, surface densely,

regularly punctate, sparsely clothed with decumbent,

posteriorly-directed, yellowish setaej; clypec-frontal
suture not deeply impressed; antennae brown, nine seg-

mented; maxillary palpi brown, terminal segment of each

widest just before middle, apically rounded.

Thorax: pronotum usually with distinct sulcus,
sulcus restricted to central portion of disc (absent in
some individuals, and never so pronounced as in remaining
sulcate species), anterior subapical line narrow, not
deeply impressed; elvtra colored as above densely, evenly
covered with short, not regularly arranged, decumbent,

yellowish setas; legs brown to black, sparsely clothed
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in erect, long, white setac; metatibial spurs subequal in
length, sexually dimorphic, in male inner spur short,
narrow, apically rounded, outer spur long, broad, apically
nearly truncate (Fig. 16), in female, both spurs apically
acute.

Genitalia: Malej.internal sac of aedeagus with only
one small spine—like sclerite (Fig. 84), which is rather
variable in shape. Female; genitalia externally con-
sisting of an undivided coxite (Fig. 39); internally no

sclerotized plate in spermatheca.

Iype:

Holotype malej; Horn Collection, ANSP; labels (1)
Calif., (2) 1987, (3) ANSP type #3657. Type locality

(Horn, 1876 p. 190) California, Henry Edwards collector.

Discussion:

The explanate, slightly emarginate clypeus, large
size, dark brown color, and restricted distribution make
D. clypeata readily recognizable.

The pronotal sulcus is not well developed in this
species, although the female genitalia seem to definitely
ally it with the sulcate group (Fig. 39). The male
genitalia are not closely similar to any of the other

species and may indicate a polyphyletic origin for the
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sulcate group as I have presented it above. The characters
of the larva of this species would ke of great interest,
but no larvae are yet available.

Since the sulcus may be present or absent, or weakly
non-sulcate alternatives in the keys.

Considered by Saylor (1945) a very rare specles,
D. ElZEEEEE flies only in the early part of the year,
from about January to April, and is thus less well
represented in most collections than the later flying

species. Dichelonyx clypeata i1s not recorded as being

attracted to light. Saylor (1945) summarizes the availa-

ble host records as "apple blossoms and redwood."

General Distribution:

Dichelonyx clypeata is found only in the coastal

counties in California, from Mendocino Co., to Santa Cruz

Co.

Specimens Examined: 22.
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Dichelonyx decolorata (Fall)

Dichelonycha decolorata Fall, 1901 p. 290.

Dichelonyx decolorata (Fall) Leng, 1920 p. 258;

Saylor, 1945 p. 151.

Description:

Male, length 7.3-9.5 mm.; female, length 6.5-14.0 mm.
Head and body black to piceous, elytra testaceous, trans-
lucent, with black J shaped stripes laterally and a
median black stripe along suture. Females more nearly
uniformly testaceous with rufous head and pronotum, su-
lateral and sutural elytral markings often obsolete,

Head: clypeus (Fig. 107) not strongly reflexed,
anterior angles rounded, anterior margin straight to
weakly emarginate width at front distinctly greater than
length from suture at eye to anterior angle, surface
densely, coarsely punctate, clothed with decumbent,

posteriorly-directed, white setaej; clypeo-frontal suture

not deeply impressed in male, more deeply impressed in
female; antennae piceous, nine segmented; maxillary
palpi piceous to testaceous, terminal segment of each
subcylindrical, apically truncate.

Thorax: pronoctum with median sulcus, anterior sub-

apical line broad, not deeply impressed; elytra colored

and marked as above, sparsely clothed with decunbent,
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posteriorly-directed white setae; legs testaceous,

sparsely clothed with long sctae; metatibiae of females
with two apically acute subequal spurs, of males with

one fixed outer spine, apically rounded, and one moveable
inner spur, apically acute (Fig. 14).

Genitalia: Malej; internal sac of aedeagus with
three»sclerifes (Fig. 79-82), #1 recurved, hook-like,
broadly apically bifid, #2 large, recumbent, strap-like
to spatulate apically, with lateral tooth on outer margin,
or lateral apical tooth-like projection, #3 a semilunar
mound apically covered with a mat of flattened, hamate,
seta-like structures. Female; genitalia externally
consisting on either side of an undivided coxite (Fig. 40),
internally a sub-trapezoidal plate present in the

spermatheca.

Type:

Holotype male; Fall Collection, MCZ; !; labels (1)
Monterey, Calif., (2) type decolorata, (3) MCZ type
#24861. '

Discussion:

The distinctive color, translucent elytra, short

clypeus, and single male metatibial spur make D. decolorata

easy to identify.
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Saylor (1945 p.155 ) records collecting "many
hundreds of épecimens from the foliage of knobcone pine

(Pinus tuberculata) in...the Santa Cruz Mountains near

Ben Lomond, California." Additionel host records from

material examined are: Pinus radiata, Pinus sp., and

Quercus kelloggi. Dichelonyx decolorata has been collected

at both ultra-violet and white lights.

General Distribution:

This species i1s known from the coastal California
counties of Mariposa, Monterey, San Louis Obispo, Santa
Clara, and Santa Cruz. There 1s one doubtful record from

Butte Co., Big Bend Mt., V-8-1928 from Quercus kelloggi.

Specimens Examined: 355,
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Dichelonyx diluta (Fall)

Dichelonycha diluta Fall, 1901 p. 283.

Dichelonyx diluta (Fall) Leng, 1920 p. 258; Saylor,

1945 p. 148; Brown, 1946, p. 10S.

Description:

Male, length 7.5-9.5 mm.; female, length 8.2-9.2 mm.
Head and body yellow-brown, pronotum in some individuals
almost black, elytra yellow-brown to, frequently, tinged
with metallic green or bronze.

Head: clypeus (Fig. 112) strongly reflexed, often
weakly emarginate, anterior angles rounded, surface
densely, coarsely punctate, sparsely clothed with pos-
teriorly directed, decumbent, yellow-white setae; clypeo-

frontal suture deeply impressed, particularly at middle;

antennae yellow-brown, nine segmented, maxillary palpil

yellow-brown, terminal segment of each widened abruptly
just before apex, broadly apically rounded.

Thorax: pronotum without median sulcus, anterior
subapical line broad, deeply impressed; elytra colored as
above, sparsely, evenly clothed with short, decumbent,
posteriorly-directed setae; legs brownish to rufous,

sparsely clothed with long erect setae; metatibial spurs

unequal in length, strongly sexually dimorphic, in male,

outer spur spatulate, broadly apically rounded, inner spur

<
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rshort, narrow, apically subacute, in female, both spurs
apically subacute to rounded, narrower than those of
male (Fig. 18).

Genitalia: Malej; internal sac of aedeagus with one
large recurved, hook-like sclerite with either one or
two subapical teeth on inner concave margin, a distinct
patch of long, heavy, spinose, seta-like projections on
distal portion of sac (Fig. 48-49). Female; genitalia
externally consisting of a divided coxite on either side

of vaginal opening (Fig. 28).

Type:

Lectotype male by present designation; Fall Collec-
tion, MCZ; !; labels, (1) Mass., Austin, (2) 5663, (3)
type diluta; (4) MCZ type #24862. Fall (1901 p. 283)

gives the type locality as Tyngsboro, Massachusetts.

Discussion:

Dichelonyx diluta can readily be separated from the

similar sympatric species D. sybvittata and D. elongatula

by lacking the sublateral elytral vittae of the former,
and the spatulate male metatibial spur of the latter. 1In
addition the shape and reflexion of the clypeus (Fig. 110-

112) will aid in separating the three species.
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Considered a rare species by Saylor (1945), I was

series of specimens collected

O

fbrtunate to receive a larg
by Mr. W. Rosenberg of Balsam, North Carolina, at ultra-

violet light. The color is highly variable in the series;
ranging from a dilute brown to distinctly metallic bronze

and green.

General Distribution:

Dichelonyx diluta ranges from North Carolina north-

ward into Nova Scotia, Canada, and west from the Atlantic

coast in Connecticut to Michigan (Fig. 126).

Specimens examined: 145.
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Dichelonyx elongatula (Schdnherr)

Melolontha elongata Fabricius, 1792 p. 170 (Nec
Olivier, 1789 p. 23, pl. IV, Fig. 31).

Melolontha elongatula Schgnherr, 1817 p. 210.

Melolontha linearis Gyllenhal, 1817 p. 103.

Melolontha hexagoﬁa Germar, 1824 p. 124; Harris,
1835 p. 70.

Dichelonyx linearis (Gyll.) Harris, 1827 p. 7

footnote; Leng, 1920 p. 257; Brown, 1946 p. 106, 108.

Dichelonycha virescens Kirby, 1837 p. 134; LeConte,

1856 p. 279; Brown, 1946 p. 106.

Dichelonycha testacea Kirby, 1837 p. 135; LeConte,

1856 p. 279; Horn, 1876 p. 188; Fall, 1901 p. 284.

Dichelonycha elongata (¥Fab.) Blanchard, 1850 p. 116;

Burmeister, 1855 p. 74; LeConte, 1856 p. 279; Horn, 1876
p. 187; Fall, 1901 p. 282.

Dichelonyx elongata (Fab.) Leng, 1920 p. 257; Saylor,

1945 p. 148.

Dichelonyx elongatula (Schbn.) Brown, 1946 p. 106.

Description:

Male, length 8.5-9.7 mm.; female, length 9.0-11.1 mm.
Head and body piceous to rufous, elytra shining metallic

green to brownish, elytral margins lighter.
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Head: clypeti;;v(Fig.s 111) not strongly reflexed,
anterior angles rounded, anterior margin arcuate to
straight, surface densely, ccarsely punctate, densely
covered with short, posteriorly-directed, decumbent

setae; clypeo-frontal suture not deeply impressed;

antennae piceous, nine. segmented; maxillary palpi piceous,

terminal segment of each narrow, sub-triangular, broadly
rounded on inner apical margin.

Thorax: pronotum without median sulcus, anterior
subapical line narrow, not deeply impressed; elytra
colored as above, densely clothed with posteriorly-
directed, short, decumbent, white setae, not regularly
arranged; legs flavous to piceous or rufous, sparsely

clothed with long setae; metatibial spurs unequal in

length, not strongly sexually dimorphic, apically acute
(Fig. 20). ‘

Genitalia: Malej; internal sac of aedeagus (Fig. 43-
45), with two sclerites, #1 large, recurved, hook-like,
#2 smaller, mound-like, with from one to several apical
tooth-like projections. Female; genitalia externally

consisting on either side of a divided coxite (Fig. 24).

Present location of types unknown to writer. Horn

and Kahle (1935-1937) give the location of the collections
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as follows: Fabricius (Q. elongata) Zool. Mus. Copenhagen

(Ibid. p. 71); Germar, (D. hexagona) "Zool. Mus. Berlin"

"British Museum N. H." (Ibid. p. 134). (Citation of D.
linearis n. sp. (Brown, 1946 p. 106) apparently a typo-

graphical error, no type designated.)

Discussion:

Dichelonyx elongatula, the type species of the genus,

is the most common eastern North American species. It is
very variable in both color and punctation. In the

series of D. elongatula at hand I was unable consistently

to recognize D. linearis (Gyll.) as treated by Brown

(1946) and consider it a synonym of D. elongatula.

Dichelonyx elongatula resembles several sympatric

species--D. backi, D. canadensis, D. diluta and D. sub-

vittata. The characters given in the keys to the adults

based on genitalic and non-genitalic characters should
suffice to separate it from these. Habitus figures of

D. elongatula are given in Blatchley (1910 p. 952

Fig. 370), Dillon and Dillon (1960 p. 527, pl. 51 Fig. 11),
and Jacques (1951 p. 242 Fig. 572). Several views of the

head capsule are given in Stickney (1923)
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Sim (1934) figures a larvae that may belong to this
species. Adults have been collected at both ultra-violet
and white lights. They are recorded from the following

plants: pine, oak, birch, willow.

General Distribution:

Dichelonyx elongatula is found from North Carolina

northward into Ontario and Quebec, Canada, and westward

to Nebraska (Fig. 124).

Specimens Examined: 519.
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Dichelonyx fuscula (LeConte)

Dichelonycha fuscula LeConte, 1856 p. 281; Horn,

1876 p. 189; Fall, 1901 p. 283.

Dichelonyx fuscula (LeConte) Leng, 1920 p. 258j;

Saylor, 1945 p. 151; Brown, 1946 p. 108.

Description:

Male, length 7;8~8.5 mm;; female, length 8.1-8.8 mm.
Head and body dark brown, elytra and pronotum dark brown,
frequently with a bronze sheen, elytral margins lighter.

Head: clypeus (Fig. 115) strongly reflexed, anterior
angles rounded, anterior margin straight, surface densely,
coarsely punctate, sparsely, evenly clothed with decumbent,

posteriorly-directed, yellow-white setaej; clypeo-frontal

suture deeply impressed; antennae yellow-brown, nine

segmented; maxillary palpi yellow-brown, terminal segment

of each brecad, apically truncate.

Thorax: pronotum without median sulcus, anteriocr
subapiéal line deeply impressed; elytra colored as above,
densely clothed with short, appressed, posteriorly-
directed, yellow-white setae; legs yellow-brown to black,

sparsely clothed with long setae; metatibial spurs unequal

in length, not markedly sexually dimorphic, outer spur
long, broad, apically rounded to, in males sub-spatulate,

inner spur short, narrow, apically rounded (Fig. 21).
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Genitalia: Malej; internal sac of aedeagus (Fig. 51)
with one large recurved, hook-like sclerite with either
no or one subapical teeth on inner concave margin, sac
with irregular areas of dense seta-like projections.
Female; genitalia externally consisting on either side

of a divided coxite (Fig. 23).

Type:

Holotype male; LeConte Collection, MCZ; !; labels

(1) yellow-orange circle, (2) MCZ type number 3216.

Discussion:

Dichelonyx fuscula most resembles the sympatric

species D. diluta and D. macclayi n. sp. It can be
separated from the former by the shape of the tibial spur
in the males, and from the latter, only with some diffi-
culty, by the relatively more angulate inner margin of
the outer metatibial spur in D. macclayi. The-male
~genitalia of the three species (Fig. 48, 51, 57) allow
easy recognition of the species. Specimens collected by
Dr. Walter Suter at Mammoth Cave, Kentucky, lack the
éubapical tooth on the concave margin of sclerite #1,
this tooth is present on all other material examined.
Host or collecting data from material seen was limited

to M"at light" (Kentucky), and "on oak" (New Jersey).



General Distribution:

Diéhelonyx fuscula has been collected from Alabama

northward to New York and Pennsylvania (Fig. 128).

Brown (1946) records it also from Ceorgia and Missouri.

Specimens Examined: 93.

71
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Dichelonyx macclayl n. sp.

Dichelonyx fuscula Auctt. partim.

Description:

Male (only sex known) length 7.8-9.0 mm. Head and
body black, elytra and.pronotum dark brown, tinged very
faintly with bronze.

Head: clypeus (Fig. 116) strongly reflexed, anterior
angles broadly rounded, slightly emarginate along anterior
margin, surface densely, coarsely punctate, clothed with

decumbent, posteriorly-directed, yellowish setae; clypeo-

frontal suture sinuate, deeply impressed; antennae

castaneous, nine segmented; maxillary palpi piceous,
terninal segment of each narrower toward base, widest at
about middle, broadly apically rounded.

Thorax: pronotum without median sulcus, disc densely,
coarsely punctate, densely covered with short, appressed,
yellowish, setae, anterior subapical line not deeply
impressed; Silﬁié colored as above, densely covered with
short, decumbent, posteriorly-directed, yellowish setae;
legs piceous to brown, clothed sparsely with long setae;

metatibial spurs unequal in length, dimcrphism unknown,

outer spur of male broad, slightly angulate on inner mar-
gin, apically subacute, inner spur narrower, apically

rounded (Fig. 22).
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Genitalia: Male; internal sac cf aedeagus with
three sclerites (Fig. 57), #1 large, recurved, hook-like,
with one or two subapical teeth on inner concavé margin,
#2 a short, mound-like unit with several apical acute
teeth, #3 a decumbent to suberect spine, apically rounded.

Female unknowne.

Type:

Holotype male; MacClay Collection, UCD; !; labels (1)
Pittsfield, Pike Co., Illinois, VI--7-1947, (2) B. Cadwzall
Collector, Fifteen topotypic paratypes information as
above except as follows: VI-7 (5); VI-8 (8); VI-12 (2).
Five specimens retained in Oregon State Univ. Collection,
remainder in UCD. Three additional specimens assigned to
this species but not paratypes as follow: Tippecanoe Co.,
Ind., N. M. Downie, 5-29-1959 (2); and same, 5-30-1959

().

Discussion:

Although the genitalia of this species 1is very
distinctive, externally the species may be separated from
the very similar D. fuscula only with difficuity. The
outer male metatibial spur in D. macclavi is slightly
angulate on the inner margin, while D. fuscula is curved

at that point. There was no data available on host plants,

or whether the species may ke collected at lights.
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Dichelonyx macclayi is named in honor of Dr. A. T.

MacClay whose fine and extensive collection of Dichelonyx

formed one of the cornerstones of the present review.

General Distribution:

Dichelonyx macclayi is known presently from only the

two localities given above.

Specimens Examined: 18.
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Dichelonyx muscula {Fall)

Diéhelonycha muscula Fall, 1901 p. 286.

Dichelonyx mugcula (Fall) Leng, 1920 p. 258; Saylor,

1945 p. 150.

Description:

Male, length 5.8-8.0 mm.; female, length 6.5-8.0 mm.
Head and body black, elytra and pronotum black with
bronzy to faintly metallic-green sheen, lateral elytral
margins pale (some females rufescent beneath,.elytra of
females more frequently with greenish tinge than those
of males).

Head: clypeus (Fig. 95), not strongly reflexed,
anterior angles rounded, anterior margin rounded, surfa&e

finely, sparsely punctate, densely clothed with decumbent,

posteriorly-directed setae; clypeo~frontal suture not

deeply impressed; antennae piceous to rufescent, nine

segmented; maxillary palpi rufescent, terminal segment

of each widest near apex, apically truncate.

Thorax: pronotum without median sulcus, anterior
subapical line not deeply impressed; elytra colored as
above, densely clothed with short, decumbent, posteriorly-
‘directed, whitish setae, seate not arranged in definite

pattern; legs black to piceous, sparsely clothed with
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long, erect, setaey E§E§32P£§£>§B€£i not markedly
sexually dimorphic, uneqgual in length, apically acute.

Genitalia: Malej; internal sac of aedeagus with two
sclerites (Fig. 54), #1 a large recurved, broad, hook-like
unit with a subapical tooth on inner concave margin, #2
short, spike-like, variable in height. Female; genitalia
externally consisting on either side (Fig. 31) of a

divided coxite.

Type:

Lectotype male by present designationj; Fall Collec-
tion, MCZ; !'; labels (1) Pasadena, Calif., 6-12-97, (2)

type muscula, (3) MCZ type #24866,

Discussion:

Dichelonyx muscula is unlikely to be confused with

any other sympatrically occurring species except rare
individuals of D. backl. From these it may be separated

using the clypeus shape and the genitalic characters.
oval cross-zection, whereas that of D. backi is more
nearly circular in cross-section. In this respect D.
muscula is more similar to D. nana from Southern California,

Por

and D. vaga than any of the eastern congeners.
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Saylor (1945) -indicates D. muscula as being found

on many plants. Specimens examined bore the following

host data: Ceanothus sp.; Adenostoma fasciculatum,

Chamisae sp., and Eridogeton sp. I have collected it in
Los Angeles Co., California at ultra-violet light.
The larvae of D. muscula is described briefly in a

key in Ritcher (1966 p. 80).

General Distribution:

Dichelonyx muscula 1s found only in California.

Material examined was from the following counties: Los
Angeles, Riverside, San Bernardino, San Diego, San Luis

Obispo, and Ventura (Fig. 123).

Specimens Examined: 492.
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Dichelonyx nana (Fall)

Dichelonycha nana Fall, 1901 p. 286.

Dichelonyx nana (Fall) Leng, 1920 p. 258; Saylor,

1945 p. 150.

Description:

Male, length 5.7-6.5 mm.; female, length 6.1-7.0 mm.
Head and body black to rufescent, elytra brilliant green
to violaceous, lateral elytral margins yellowish.

Head: clypeus (Fig. 93) strongly reflexed, anterior
margin straight to slightly curved, anterior angles
rounded to subangulate, surface coarsely, rather sparsely
and unevenly punctate, sparsely clothed with decumbent,

posteriorly-directed setae; clypeo-frontal suture not

deeply impressed; antennae piceous, nine segmented; maxil-

lary palpi piceous, terminal segment of each short, broad,

apically truncate.

Thorax: pronotum without median sulcus, anterior
sub-apical line narrow, strongly impressed; elytra
colored as above,densely covered with short, decumbent,
posteriorly-directed setae; legs piceous to rufous,

sparsely clothed with long, white setae; metatibial spurs

not markedly sexually dimorphic, unequal in length,

apically acute.
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genitalia: Male; internal sac of aedeagus with one
(Fig. 53), hook-shaped, sclerite without sub-apical teeth,
base ratﬁer flared. Female; genitalia externally consist-

ing on either side of a divided coxite, (Fig. 32).

Type:

Holotype male; Fall Collection, MCZj; !; labels (1)

San Diego, Calif., May 1, 1897, (2) MCZ type #24867.

Discussion:

Dichelonyx nana has a very restricted range being

confined to L.os Angeles and San Diego Counties, California.
It can only be separated with great difficulty from D.
vaga and D. backi using external characters, but the
genitalic characters given in the first key will serve
to identify it in all cases.

Early in the course of this review I began to suspect
that D. nana might be extinct as all records were prior
to 1900. However, through the courtesy of Dr. H. Howden
of the CNC I was able to see three specimens from their

collection that were collected by D. J. and J. N, Knull,

}

May, 1960 at Newton, California, and one specimén (same
locality) collected on June 24, 1954, Two of the speci-
mens are not the typical green coclor of D. nana, but are
a more violet color. (I believe the Newton, California

locality is the town c¢f that name in L.os Angeles Co.)



I have not seen any host plant records for D.

nor is it recorded as being collected at lights

General Distribution:

This species 1s restricted to Los Angeles and

Diego Counties in California, (Fig. 125).

Specimens Examined: 22,

<«

5
3
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Dichelonyx pallens (LeConte)

Dichelonycha pallens LeConte, 1859 p. 283; Horn, 1876

p. 188; Fall, 1901 p. 287.

Dichelonyx pallens (I.,eC.) Leng, 1920 p. 258; Saylor,

1945 p. 153.

Dichelonycha longiclava Fall, 1901 p. 287.

Dichelonyx longiclava (Fall) Leng, 1920 p. 258;

Saylor, 1945 p. 153.

Description: (Male)

Male, length 5.5--7.5 mm. Head and body piceous
black, elytra dark brown with bronzy sheen, lateral
elytral margins lighter.

Head: clypeus (Fig. 117) strongly reflexed, anterior
angles rounded, anterior margin arcuate, surface coarsely,

sparsely punctate, sparsely clothed with short, decumbent,

posteriorly-directed, yellowish setae; clypeo-frontal

suture not deeply impressed; antennae fuscous, nine seg-

mented, club distinctly longer than funicle; maxillary
palpl fuscous, terminal segment of each, broad, rounded,
apically truncate, widest just before apek.

Thorax: pronotum without median sulcus, anterior
subapical line not deeply impressed; elytra colored as
above, clothed with short, decumbent, posteriorly-directed

yellowish setae, setae arranged in poorly defined
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longitudinal rows; -legs fuscous, sparsely clothed with

long, erect setae; metatibial spurs not strongly sexually

dimorphic, unequal in length, apically acute.
Genitalia: Male; internal sac of aedeagus with one
slightly curved, hook-like sclerite, apically rounded

(Fig. 50), base not flared.
Description: (Female)

Female, length 6.7-8.5 mm. Head and body castaneous,
elytra and pronotum yellow-brown to fuscous, with a faint
metallic-golden sheen.

Head: clypeus similar té male excebt slightly wider
in relation to pronotum at widest point; antennae

castaneous to piceous, nine segmented, club subequal in

length to funicle; maxillary palpl castaneous to piceous,

terminal segment of each short, sub-cylindrical, angulate,
narrowly, apically truncate.

Thorax: pronotum similar to male; elytra éolored as
above, otherwlise similar to those of male; legs similar to

those of male; metatibial spurs similar to male.

Genitalia: Female genitalia externally consisting

on either side of a divided coxite (Fig. 7).
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Type:

(D. pallens) Lectotype female by present designation;
LeConte Collectibn, MCZ; !; labels (1) gold circle, no
other labels.

(D. longiclava) Holotype male; Fall Collection, MCZ;

!5 labels (1) Sonoma Co., Calif., (2) "49," (3) type

7

longiclava, (4) MCZ type #24864,

Discussion:

Dichelonyx pallens is most similar to the sympatrical-

1y occurring species D. muscula and D. truncata from which
it may be readily separated by its shorter form and
differently shaped clypeus (cf. Figs. 95, 117, 96).

Dichelonyx pallens has been collected from Artemesia

sp. and from oak. There are no records of it being

collected at lights.

General Distribution:

Dichelonyx pallens has been collected from the

following California counties: Alameda, Los Angeles,
Marin, Mendocino, Monterey, Napa, Santa Clara, Santa Cruz.

Sonoma. It 1s most abundant during April through June.

Specimens Examlned: 73,
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Dichelonyx picea (Horn)

Dichelonycha picea Horn, 1894 p. 396; rall, 1901

p. 289.

Dichelonyx picea (Horn) Leng, 1920 p. 258; Saylor,

1945 p. 154.

Description:

Male, length 6.1-8.0 mm.; female, length 6.5-7.7 mn.
Head and body brownish or testaceous, elytra brown, each
marked with about five longitudinal dark brown bands,
these bands obscure or absent on very duark or very light
colored individuals.

Head: clypeus (Fig. 108) strongly reflexed, anterior
angles founded, anterior margin rounded, surface impunctate
to sparsely punctate, very sparsely clothed with short,

erect setae; clypeo-frontal suture not deeply impressed;

antennae yellow-brown, eight segmented; maxillary palpi

yellow-brown, terminal segment of each cylindrical,
broadly apically rounded.

Thorax: pronotum (Fig. 89) without median sulcus,
anterior sub-apical liné obsolete; elytra colored and
marked as above, sparsely, evenly clothed with short,
white, posteriorly-directed setae, setae in poorly defined,

irregular rows; legs yellow brown, very sparsely clothed
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in erect, white setae; metatibial spurs (Fig. 17) not

strongly sexually dimorphic, unequal in length, apically
subacute.

Genitalia: Male; interhal sac of aedeagus without
distinct large sclerites (Fig. 58), with numerous short,
stout, spike-like processes on distal portion of sac.
Female; geﬁitalia externally consisting on either side

of an undivided coxite (Fig. 42).

Type: ,A

Holotype female; Horn Collection, CAS; !; labels

(1) San Jose del Cabo, (2) CAS type #A64.

Discussion:

Dichelonyx picea is known only from I,ower California,

Mexico. It is unlikely to be confused with any of the
more northern speciles.

Dichelonyx picea is here treated as an extremely

distinctive species of Dichelonyx. Both the male and

female genitalia are very distinctive (Fig. 42, 58) and
the lack of an anterior sub-apical 1iné on the pronotum
is unique for the genus. It may be necessary to place
this species in a separate genus, but I am here congsider-
ing the wing wvenation (Fig. 99) as evidence to retain it

in Dichelonyx for the time being.
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The female genitalia are similar to those of Coenonycha

(Fig. 97) in general shape, although D. picea has an un-

divided coxite and the species of Coencnycha illustrated

has a divided coxite. The coxite of D. picea resembles
more closely that of D. truncata (Fig. 41) than of any of

the remaining species of Dichelonyx.

I have found no host plant records for this species,

nor any records of it being collected at lights.

General Distribuﬁion:

Dichelonyx picea is presently known only from Lower

California, Mexico. There is one doubtful record (label

inverted) from Clear Lake, California, IX-13-1942.

Specimens Examined: 47,
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Dichelonyx pusilla (LeConte)

Dichelonycha pusilla LeConte, 1856 p. 282; Horn,

1876 p. 1913 Fall, 1901 p. 290.

Dichelonyx pusilla (LeConte) Leng, 1920 p. 258;

Saylor, 1945 p. 154.

Description:

Male, length 7.0-8.5 mm.; female, length 7.5-9.0 mm.
Head and body dark piceous, elytra brown, usually marked
with longitudinal white vittae formed by discrete bands
of white setae, each band about 4-8 setae wide, bands
separated by about egually wide glabrous areas.

Head: c¢lypeus (Fig. 106) strongly reflexed, anterior
angles, rounded to sub-angulate, anterior margin arcuate
to weakly emarginate, distinctly narrower anteriorly
than at eyes, surface finely, sparsely punctate, clothed
with short, decumbent, posteriorly-directed, yellow-white

setae; clypeo-frontal suture not deeply impressed; antennae

picebus, nine segmented; maxillary palpi piceous, terminal

segment of each sub--cylindrical, apically truncate.
Thorax: pronotum with median sulcus, anterior sub-

apical line narrow, not deeply impressed; elytra colored

and patterned as above; legs piceous to brown, sparsely

clothed with erect setae; metatibial spurs not markedly

sexually dimorphic, unequal 1in length, apically acute.
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Genitalia: Male, internal sac of aedeagus (Fig. 83),
without distinct projecting sclerites, with a simple
elongate, strap-like sclerotized area in distal portion
of extruded sac. Female; genitalia externally consisting
on either side of an undivided coxite, deeply emarginate
‘and almost appearing to consist of a divided coxite

(Fig. 37).

Type:

Lectotype male by present designation; LeConte Collec-
tion, MCZ; labels (1) small gold circle, (2) MCZ type

#3211, Type locality (L.eConte, 1856) San Diego, California.

Discussion:

The brown color, sulcus, and white-striped elytra of
D. pusilla make it readily recognizable.

Dichelonyx pusilla morphologically occupies a position

almost between the sulcate and non-sulcate groupé. The
female coxite 1s almost divided, a non-sulcate trait, but
actually is fused along the caudal margin enough to allow
its inclusion in the sulcate group. The male sac sclerites
sist of three distinctive projecting sclerites; that of

D. pusilla is unique in being a strap-like sclerotized

area in the distal portion of the =sac.
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Dichelonyx pusilla frequently is collected at both

white and ultra-violet lights. In early June, 1967, T
collected it at ultra-violet light at about 10:00 p.m.
P.D.S.T., in Los Angeles Co., Calif. Saylor (1945) re-
cords D. pusilla from Adenostoma sp., chemise, and rose-
‘bushes. Additional records from material examined by me

are: Ceanothus cuneatus, Phacelie grandiflora, and

beating Adenostomus (sic) fascicularumn.

General Distribution:

Dichelonyx pusilla has been recorded from the follow-

ing California counties: Inyo, Los Angeles, Mariposa,
Monterey, Orange, Riverside, San Bernardino, San Diego,
Santa Barbara, Ventura. It has also been collected in
Storey Co., Nevada (Fig. 121). Two specimens with question-
able locality labels were seen from Allison, Colorado, and

Yamhill Co., Oregon.

Specimens Examined: 707.
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Dichelonyx robusta (Fall)

Dichelonycha robusta Fail, 1901 p. 288.

Dichelonyx robusta (Fall), Leng, 1920 p. 258;

Saylor, 1945 p. 154.

Description:

Male, length 7.4--8.6 mm.; female, length 8.3-9.3 mm.
Head and body black, elytra dark green, some females
testaceous along lateral elytral margins and beneath body.

Head: clypeus (Fig. 118) strongly reflexed, weakly
to strongly emarginate, anterior angles rounded, surface
densely, coarsely punctate, sparsely clothed with erect,

yellowish setae; clypeo-frontal suture not deeply impressed;

antennae piceous-black, nine segmented; maxillary palpi

piceous-black, terminal segment of each cylindrical.
Thorax: pronotum without median sulcus, anterior
subapical line narrow, not deeply impressed; elytra
colored as above, densely clothed with short, decumbent
to suberect, posteriorly-directed, white setae; legs
black, sparsely clothed with long, erect white setae;

metatibial spurs unequal in length, not markedly sexually

dimorphic, apically rounded.
Genitalia: Male; internal sac of aedeagus with one
large, strap-like sclerite (Fig. 47), having an enlarged

ball-like head distally, ball covered with short, deltoid,
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scale-like, projections, overlapping in squamous pattern.
Female; genitalia externally consisting on either side of

a divided coxite (Fig. 6).

Type:

Lectotype male by present designation; Fall Collection,
MCZ; !; labels (1) Corvallis, Oregon, (2) type robusta,

(3) MCZ type #24868.

Discussion:

Dichelonyx robusta is most similar to D. backi. In

some cases it is not possible to differentiate the two
species without dissectiori, but usually the emarginate

clypeus, and denscly hairy dark green elytra of D. robusta

will allow separation from D. backl in which the hairs on
the elytra and under the body are usually appressed, the
elytra a lighter shade of green, and the clypeus not
~usually emarginate.

Dichelonyx robusta adults and larvae have been

collected under bunch grass (Saylor, 1945; Ritcher, 1966)
in California. The larva 1s figured in Ritcher (1966

p. 80). 1In Oregon, I have collected larvae under Rumex sp.

and beaten adults from Douglas fir and other trees. I
have found nc record of the adults being attracted to

lights.
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General Distribution:

Dichelonyx robusta specimens have been seen from

Hood River, Oregon, south to Junction City, Oregon, and
from Lake, Santa Clara, and Santa Cruz counties in
California. The adult flight period is usually over

before the middle of June.

Specimens Examined: 148,




Dichelonyx subvittata (LeConte)

Dichelonycha subvittata LeConte, 1856 p. 279; Horn,

1876 p. 187; Fall, 1901 p. 282.

|y

Dichelonyx subvittata (LeC.) Leng, 1920 p. 257;

Saylor, 1945 p. 148; Brown, 1946 p. 108.

Description:

Male, length 8.5-10.8 mm.; female, length 9.5-10.4 mm.
Head and body testaceous to castaneocus, elytra variable,
usually glavous-brown wilth greenish tinge, with sublateral
dark green vittae extending from umbones along sides to
posterior apex, lateral elytral margins lighter brown.

Head: clypeus (Fig. 110) not strongly reflexed,
anterior angles rounded, anterior margin rounded, surface
coarsely, sparsely punctate, clothed with short, posteriorly-
directed, decumbent, white or yellowish setae; clypeo-

frontal suture not deeply impressed; antennae piceous to

castaneous, nine segmented; maxillary palpi piceous to

castaneous, terminal segment of each broadly rounded on
inner margin.

Thorax: pronotum without median sulcus, anterior sub-
apical line not deeply impressed; elytra colored and markesd
as above, densely clothed with short, decumbent, posteriorly-

directed, white setae, setae not arranged in distinct rows
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or bands; legs piceous to castaneous or rufous, clothed

sparsely in erect, white setae; metatibial spurs (Fig. 19)

unequal in length, sexually dimorphic, in males, outer
spur usually sub-spatulate, broadly, apically rounded,
inner spur apically acute, not spatulate, in female both
spurs apically éubacute,

Genitalia: Male; internal sac of aedeagus with two
distinct sclerites (Fig. 46) {f1 a non-vertical, spike-
like sclerite with expanded, blunt apex, #2 a more nearly
vertical spine with subacute apex. Female; genitalia
(Fig. 25) externally consisting on either side of a

divided coxlte.

Type:

Lectotype male by present designationj; LeConte
Collection, MCZ; !; labels (1) small grey or white circle,
(2) subvittata 3, (3) MCZ type #3218(3). Type locality

(LeConte, 1856) Lake Superior.

Discussion:

Dichelonyx subvittata may be readily recognized by

its vittate green to brownish elytra, weakly reflexed,
rounded clypeus, and usually spatulate male metatibial
spurs. The genital sclerites seem to be of two distinct
types, in one both sclerites are inclined at about the

same angle to their bases, while in the other the second
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(#2) is distinctly more vertical than {l. No geographic
or ecological correlation of the two forms was apparent
and they are considered as intra-specific variation. There
is a habitus figure of this species in Dillon and Dillon
(1960 p. 527, pl. 51, Fig. 12).

Dichelonyx subvittata has been collected at ultra-

violet light. The evening flight of this species at
Ithaca, New Yorkio was about 9-11 p.m. E.S.T. and the same
timing was seen by the writer in Michigan in June, 1965.

Host records for D. subvittata include hazel and pine.

General Distributiorn:

Dichelonyx subvittata occurs from North Carolina

northward into Quebec, Ontarioc, New Brunswick, and

Manitoba, Canada, and as far West as 3South Dakota (Fig. 122).

Specimens Examined: 163.

10 . . .
H. H. Neunzlg, personal communication.
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Dichelonyx truncata (I.eConte)

Dichelonycha truncata LeConte, 1856 p. 281; Horn,

1876 p. 190; Fall, 1901 p. 289.

L

Dichelonyx truncata (LeC.) Lerng, 1920 p. 258; Saylor,

1945 p. 1533 Brown, 1946 p. 107.

Description:

Male, length 5.6~7.8 mm.; female, length 6.0--8.1 mm.
Head and body black, elytra variable in color from
typically griseous or pilceous to flavo-testaceous,
testaceous, or tinged with metallic-bronze sheen, lateral
elytral margins lighter.

Head: clypeus (Fig. 96) strongly reflexed, truncate,
anterior angles almost rectangular, corners produced
vertically, anterior margin straight to slightly emarginate,
surface sparsely, coarsely punctate, clothed with decum-
bent, posteriorly-directed, yellow-white setae; Ellﬁﬁé"

frontal suture not deeply impressed; antennae flavo-

testaceous to piceous, nine segmented; maxillary palpi

flavo-testaceous to piceous, terminal segment of each sub-
cylindrical, apically truncate.

Thorax: pronotum without median sulcus, may have
lighter colored area in position of sulcus, anterior
subapical line not deeply impressed; elytra cclored as

above, densely covered with decumbent, posteriorly-directed,
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white setae; legs flavo-lestaceous to piceous, sparsely

clothed with white setae; metatibial spurs not markedly

sexually dimorphic, unequal in length, apically acute in
male, more rounded apically in female.

Genitalia: Malej; internal sac of aedeagus (Fig. 85)
with one large strap-like sclerite, bifurcate at base,
ending in a roughened knob covered with short projections
giving knob a rasp-like appcarance, sac with an additional
discrete patch of setae-like projections below knob of
main sclerite. Female; genitalia externally consisting of

an undivided coxite (Fig. 41).

Lectotype male by present desicgnation; LeConte
Collection, MCZj; labels (1) small green circle, (2)
truncata 2, (3) MCZ type #3214-2. Type locality in

LeConte (1856) Platte River, Kansas Territory.

Discussion:

The truncate angulate clypeus of D. truncata will at
once separate it from any other species in the genus.

In addition to having been collected at both regular
and ultra-violet lights, I have the following host plant
records from material examined: (Ceanothus sp., Pinus

ponderosa, Arctostaphvlos so., Salix sp., Yucca whipplei,
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Mt. Mahogany, and from burrows in dry stacks of

Haplopappus cooperi. Saylor (1945) records D. truncata

as feeding on rose and Fremontia.

General Distribution:

Dichelonxz truncata has an unusual and rather wide

distribution for the genus. I have seen material from
the‘following states: Arizona, California, Colorado,
Idaho, Nebraska, Nevada, South Dakota, Utah, Wyoming, and
from the Canadian province of Saskatchewan. Brown (1946)

records it from Montana and Nebraska (Fig. 127).

Specimens Examined: 844,
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Dichelonyx vaga ("all)

Dichelonycha vaga Fall, 1901 p. 285.

Dichelonyx vaga (Fall) Leng, 1920 p. 258; Saylor

1945 p. 150.

Description:

Male, length 6.4-7.5 mu.; female, length 7.0-8.0 mm.
Head and body black to piceous, elytra uniform metallic
dark green to testaceous or flavous, tinged with metallic
green, lateral margins testaceous in darker colored
individuals.

Head: lypeus (Fig. 94) strongly reflexed, anterior

angles rounded, anterior margin slightly, broadly emargi-
nate, surface coarsely, evenly punctate, clothed with
short, decumbent, posteriorly-directed white setae;

clypeo-frontal suture deeply impressed; antennae piceous,

darker apically, nine segmented; maxillary palpi piceous,

terminal segment of each broadly cylindrical, narrowly
apically truncate.

Thorax: pronotum without median sulcus, anterior
subapical line broad, not deeply impressed; elvtra
colored as above, densely covered with short, decumbent,

posteriorly-dirccted setae; legs piceous to flavous,

sparsely clothed with erect setae; metatibial spurs not

markedly sexually dimorphic, unequel in length, apically

acute.
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Genitalia: Male; internal sac of aedeagué with two
sclerites (Fig. 55), #1 broadly hock-like, #2 a simple,
erect spineAwith enlarged base, sometimes with two or
three subsidiary spines beside the main one. Femnale;
genitalia externally (Fig. 29) consisting on either side

of a divided coxite.
Type:

Lectotype male by present designation; Fall Collec-
tion, MCZ; !'j; labels (1) Kaweah, Calif., R. Hopping,

(2) type vaga, (3) MCZ type #24870.

Discussion:

The lighter colored testaceous to flavous individuals
of D. vaga are easlly separated from the sympatrically

occurring other Dichelonyx speciles on color alone. The

darker green individuals are almost impossible to separate

from the similarly colered D. nana and D. backi, it is

usually necessary to examine the genitalic structures for
certain identification. Frequently the combined characters
of clypeus shape, small size, piceous to flavous legs, and
always black scutellum of D. vaga will serve to distinguish

it from D. backi.



Dichelonyx vaga has baen collected on "all types of

conifers" according to Saylor (1945 p. 150). In addition,
material from Mariposa Co., California was collected on

gganothus Sp.

General Distribution:

Dichelonyx vaga is recorded by Saylor (1945) from

California and Nevada. I have examined material from the
following counties in California: Calaveras, Eldorado,
Fresno, Kern, Los Angeles, Madera, Mariposa, San Diego,

and Tulare (Fig. 129).

Specimens Examined: 174,
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Dichelonyx valida (I.eConte)

¢

This species comprises a group of populations
treated below as four subgspecies. The characters common
to the group are given below, followad by briefer descrip-

tions of the four subspecies and the synonymies involved:

escription:

Male; length 8.5-12.0 rm.; female, length 9.1-14.5 nm.
Head and body black to piceous or rufous, elytra variable
in color from shades of metallic-green to testaceous,
castaneous, griseous, or black, lateral elytral margin
usually lighter.

Head: clypeus (Fig. 102-105) weakly to strongly
reflexed, anterior angles sub-angulate to rounded,
anterior margin straight, arcuate, or slightly emarginate,
surface impunctate to weakly or densely punctate, sparsely
to densely clothed with decumbent, posteriorly-directed

short setaej; clypeo-frontal suture deeply to notAdeeply

impressed; antennae pilceous to rufous, nine segmented;
maxillary palpi piceous to rufous, terminal segment of
each usually widest near apex, apically truncate.
Thorax: pronotum with distinct median sulcus
(Pig. 86), often with sublateral secondary sulcl on
éither side of main sulcus on disc, disc variable in

punctation, anterior sub-apical line usually not deeply
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impressed, broad; elytra colored as above, sometimes with
weakly developed costae at anterior margin, setae
on elytra not arranged into distinct longitudinal bands,
may be regularly arranged in rowsj; legs castaneous,
fuscous, rufous, or picecus, often darker toward apicés
of segments, sparsely clothed in long setae; metatibial
spurs (Fig. 8-13) sexually dimorphic subequal in length,
in males (described separately for subspecies) highly
variable in shabe, width, and shape of apex, in females,

both spurs apically acute; metatarsal claws bifid or not

near apex.

Genitalia: Male; internal sac of aedeagus (Fig. 74-
78) with three sclerites, #1 a short recurved spine, api--
cally acute, #2 large, spatulate, enlarged at either end,
free distal end with a sublateral marginal tooth, #3 a
semilunar mound apically covered with a densely packed
mat of flattened seta-like projections, often apically
hamate. Female: genitalia externally consisting on
either side of an undivided coxite, variable in shape
(Fig. 33-36), internally a distinct, sub-trapezoidal

sclerotized area present in the spermathecal wall.
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Dichelonyx valide vallds (heConte)

Dichelonycha valida LeConte, 1856 p. 281; Horn,

1876 p. 191; Fall, 1901 p. 291.

Dichelonyx valida (LaCl) Leng,‘l920 p. 258; Saylor,

1945 p. 155.

Description:

As above except:

Head: clypeus (Fig. 102) often impunctate along

anterior margin, strongly reflexed.
Thorax: pronotum, disc sparsely to densely punctate;

elytra dark metallic green, often with bronzy reflections;

metatibial spurs (Fig. 15) subequal in length, in male,

usually apically subacute.

Genitalia: Male; three sac sclerites present
(Fig. 76), #3 in Marin Co. population as shown in Fig. 76,
others approaching form shown in Fig. 78. Female: coxite

undivided, shaped usually as in Fig. 33.

Holotype malej; LeConte Collection,; MCZ; !; labels
(1) gold circle, (2) MCZ type #3213. Type locality

(LeConte, 1856 p. 281) San Francisco, California.
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Discussion:

Dichelonyx valida valida may ususlly be recognized

by its uniformly dark green elytra, often anteriorly
impunctate clypeus, usually apically subacute male
metatibial spurs, and restricted range. It may prove to
range further north thaﬁ Humboldt Co., California, but
specimens from non-coastal Oregon populations definitely

belong with either D. valida vicina or, possibly for the

more eastern ones, D. valida sulcata. On the eastern,

southern, and northeastern borders of its range D. valida

valida overlaps the D. wvalida vicina populations and

specimens from the area of overlap cannot always be defi-
nitely assigned to one or the other subspecies. The sub-
species are treated on the following page in a key that
will serve to identify most males collected.

The only host records presently available are: on

Umbellularia califogﬁigg.

General Distribution:

This is primarily a coastal California species
occurring in the following California counties: Alamedsz,
Contra Costa, Humboldt, Marin, Mendocino, Napa, San

Francisco, San Mateo, Santa Cruz, and Sonoma. On the
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eastern and southern borderz of its range D. valida valida

-

intergrades with D. valida vicina {(iig. 131).

Specimens Examined: 323.
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Key to Males of the Subspecies of Dichelonyx valida

Meclatibial spurs subcgual in length, apically
subacute (Fig. 15); anterior portibn of clypeus
nearly impunctste; elytra dark green colored

(coastal counties in California)eececcececseecsccscsss

® G & o @ ©® & & 6 C O O S O S C B OOV O O e e st ¢ 0O6 OO T E valida valida (Lec.)

Metatibial spurs subequal in length, apically
truncate or rounded; anterior portion of clypeus
usually densely punctate; elytra various colorsceeee?
Pronotal sulcus with impunctate areas on either sidej
outer metatibial spur rounded to truncate alt tip....3
Pronotal sulcus with punctate areas on either side;
metatibial spurs wvariable in shape, usually as in
Fig. 12, 13 (British Columbia to S. California,

Nevada, Wyoming)..........e,a...,valida vicina (Fall)

Outer metatibiai spur rounded on outér margin,
(rarely truncate) (Fig. 10, 11), variable in relative
Width from subequal to inner spur, to much wider

than inner spur, elytra dark gray to grayish green

in color, (West from Nevada, New Mexico, Colorado,

Arizona, Wyoming, B. Cu.)e.......valida sulcata (LeC.)

Both metatibial spurs distinctly truncate, outer spur
always distinctly wider than inner spur (Fig. 8)

usually about twice as wide, elytra dark brown &E.

California, Western Nevada)...valida lateralis (Fall)
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Dichelonyx valida lateralis (Fall)

New Combinatiorn, New Status.

Dichelonycha lateralis Fall, 1901 p. 292.

Dichelonyx lateralis (¥all) Leng, 1920 p. 258; Saylor,

1945 p. 156.

Description:

As above except:

Head: clypeus (Fig. 103), strongly reflexed, not
impunctate on anterior margin, usually lighter colored
than remainder of head.

Thorax: pronotum on either side of median sulcus
usually glabrous, shining, impunctate to sparsely punctate;

elytra light brown colored, with darker sublateral and

sutural bands; legs brownishj; metatibial spurs, in male

outer spur much wider than inner spur (Fig. 8) apically
truncate to slightly rounded on inner margin of outer spur.
Genitalia: Male; three sac sclerites present (Fig.

75), Femalej; undivided coxite, usually shaped as in Fig. 36.

Type:

Holotype male; Fall Collection, MCZ; !; labels (1)
Placer Co., Calif., (2) type lateralis, (3) MCZ type

# 24863,
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Discussion:

Although the most readily characterized subspeccies
in the group by virtue of its dark brown color and male

metatibial spur shape, D. v. lateralis intergrades on the

the north and east, and on the western border with D. wv.
vicina. Thus one finds the very characteristic male
metatibial spur of D. v. lateralis on both bright green
individuals, and distinctly grey individuals where the
ranges of the three subspecies meet.

None of the specimens examined bore host data, but
several were marked as collected at light.

One individual (CAS) was labeled only Ut. (Utah?)

probably in error.

General Distribution:

I have examined specimens of this subspeciles from
Ormsby and Washoe Counties, Nevada, and from the following
counties in California: Amedor, Calaveras, Eldorado,

Nevada, Placer, Plumas, and Shasta (FPig. 131).

Specimens Examined: 61.
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Dichelonyx valida sulcalta (LeConte)
New Combination, New Steatus.

Dichelonycha sulcata LeConte, 1856 p. 281-282; Horn,
1876 p. 191; Fall, 1901 p. 292.

Dichelonyx sulcata (LeC.) Leng, 1920 p. 258; Saylor,

1945 p. 156.

Dichelonyx arizonensis Saylor, 1933 p. 158-159.

Dichelonyx sulcata arizonensis Saylor, 1945 p. 156.

Description:

As above except:

Head: clypeus similar to Fig. 105, strongly reflexed,
dark colored, never anteriorly impunctate.

Thorax: pronotum on either side of median sulcus
usually glabrous, shining, impunctate to sparsely punctatej;
elytra usually dark gray to brown, less commonly dark
grayish or blackish green, specimens from Arizona lighter
grey, with sublateral and posterior darker markiﬁgs;

metatibial spurs, in male outer spur broader than inner,

apically rounded on inner margin of larger spur, (Fig. 11),
rarely much wider than inner, flared apically (Fig. 10).
Genitalia: male; three sac sclerites (Fig. 74),

female; undivided coxite, usually shaped as in Fig. 35.
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(Dichelonycha sulcata L.eC.) Holotype male; LeConte

Collection, MCZ; !j; labels (1) green circle, (2) MCZ
type #3212. Type locelity (L.eConte, 1856 p. 282) Santa

Fe, New Mexico.

(Dichelonyx arizonensis Saylor) Holotype male; Saylor
Collection, CAS; !; labels (1) Grand Canyon, Arizona,
June 16, 1921, Mr. C. D. Duncan, (3) CAS type #3680.

(Female allotype same data except CAS type #3681).
Discussion:

Dichelonyx valida sul«ata may usually be recognized

by its typically dark gray-brown color, the distinctively
shaped outer male metatibial spur that is apically rounded
on the inner margin, and the subglabrous areas on either
side of the pronotal sulcus. This subspecies overlaps the
range of D. V. léEéEElEE with which it apparently inter-
grades on‘the west, and further north in the west it
intergrades with D. v. vicina. I have assigned speci-
mens from British‘Columbia to this subspecies somewhat
doubtfully‘based on the characters given above. These

may not be true D. v. sulcata but extremes of Variation

in northern populations of D. v. vicina. Specimens from

southeestern Oregon of D. v. vicina display some of the



112
characters of D. v. sulcala suggesting that the two
subspecies are interbreeding in souihzastern Oregon.

The mesothoracic spiracles of several D. v. sulcata

individuals were compared with those of the remaining

subspecies. The atrium of D. v. sulcata differed from

the remaining subspecies in being somewhat produced giving
the spiracle a '"hooded" aspect.
Host data from material I examined may be summarized

as follows: Psuedotsuga taxifolia, on cordwood, on Pinon

Pine, and at U. V. light.

General Distribution:

This subspecies is known from the following states:
Arizona, Colorado, Idaho, Nevada, New Mexico, Utah, and
Wyoming. It extends northward into southern British

Columbia, Canada (Fig. 131).

Specimens Examined: 265,
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Dichelonyx valids vicina (Fall)

New Combination, New <tdcus

Dichelonycha vicina Fall, 1901 p. 291-292.

Dichelonyx vicina (Fall) Leng, 1920 p. 258; Saylor,

1945 p. 156.

Dichelonyx deserta R. Hopping, 1931 p. 236-237;

Saylor, 1939 p. 455-456.

Dichelonyx columbiana R. Hopping, 1931 p. 236-237.

Dichelonyx vicina columbiana R. Hopping, Saylor,

1939 p. 457; 1945 p. 156.

Description:

As above except:

Head: clypeus (Fig. 104-105), densely punctate,
strongly reflexed.

Thorax: pronotum usually rufous, usually without
sublateral impunctate areas on either side of median
sulcus, rarely with sparsely punctate areas on eiﬁher
side of median sulcus; elytra variable in color from
blackish to various shades of metallic green, usually a
light, shining metallic green, covered densely with
white setae; legs variable in color from rufous to dark
piceous; metatibial spurs, 1in male outer spur not very

much wider than inner spur, both spurs twisted, apically
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subactue to truncaté, rarcely one or bolth apically hifid
or hooked (Figs. 12, 13).
Genitélia: male; Lhrece sac sclerites present
(Fig. 78); female; undivided coxite sheped usvally as in

Fig. 34.

Iypes:

(Dichelonycha vicina Fall) Holotypc male; Fall

Collection, MCZ; labels, (1) Kaweah, Calif., 7500', June,
22, (2) type vicina, (3) MC7 type #24871.

(Dichelonyx deserta Hopping) Holotype male and

allotype female; CNC; labels (1) Walker Lake, Bloody
Canyon, Calif., VI-17-1917, (2) CNC type #3264.

(Dichelonyx columbiana Hopping) Holotype malej; CNCj

labels (1) Vernon, B. C., V-1-1924, R. Hopping, (2) CNC

type #3263. (Allotype female same data except: V-2-1924).

Discussion:

Dichelonyx valida vicina may usually be recognized

by the light green color of the elytra, lack of impunctate
areas on the pronotum, and shape of the male metatibial
spurs. I have included the disjunct population from

Wyoming somewhzt doubtfully in D. v. vicina. This

population may deserve separate subspecies status, but

at present 1 cannoi separate 1t structurally from D. v.
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vicina. D. v. viciria intergrades with all three remaining

subspecies where the ranges overlaep and specimens from
these areas cannot always be assignoed definitely to a

subspecies.

I have examined material with the following host data:

at light, at U. V. light, Abies magnifica, Abies sp.,

Pinus ponderosa, Pinus murrayana, Pinus washoensis,

Yellow Pine, Juniperus occidentalis, Heracleum, Ceanothus

cuneatus, Douglas Fir, Pinus flexilis, Abies concolor.

The larva is keyed in Ritcher (1966 p. 80).

General Digstribution:

Dichelonyx valida -vicina is the most widespread of

‘

the four subspecies. It occurs from British Columbia
southward into Washington, Oregon, and California, and

eastward extends into Nevada and Wyoming (Fig. 131).

Specimens Examined: 1554.
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PART IT: LARVAT, SYSTEMATICS OF THE GENUS
DICHELONYX HARRLS

INTRODUCTION

Historical Reviecw

Ritcher (1949, 1966) characterized the larvaec- of the

pars), describing larvae of the genera Coenonycha and

Dichelonyx. Sim (1934) figured the raster of an eastern

species of Dichelonyx tentatively assigned to D. elongatula.

Ritcher (1949) described third stage larvae of Dicheclonyx
(by error called D. truncata). The larva of Dichelonyx
2igi§§ (Fall) was described by>Ritcher (1966) who pre-
sented a key to the four known species. Peterson (1960)

figured the raster of a typical Dichelonyx after Ritcher

(1949).

Materials and Methods

Collection of Specimens:

The larvae of Dichelonyx may best be Jocated by
digging for them at sites where adults are known to occur.
In general, I have found it mos

> productive to dig in

grassy areas beneath the piznts upon which the adults are
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feeding or resting. The larvae are seldom found at
depths greater than two feet and are frequently en-
countered in the upper six inches of soil.

Preservation of Specimens:

Larvae may be preserved by dropping them into gently
boiling water for about three minutes, then transferring
them to 70% ethyl alcohol for storage. As reported by
Baker (1969), care must be used with this method as the
digestive tract of actively feeding larvae may burst
during boiling, releasing the gut contents into the
hemocoel and blackening the specimen. The problem may be
avoided in most cases by starving the larvae for long
enough to allow emptyigg of the gut. Properly prepared
larvae will retain their natural yellowuwhitebor white
color. Larvae may also be satisfactorily preserved by
killing them in KAA (Kerosene, Glacial Acetic Acid, 95%
Ethyl Alcohol, 1:1:9), and after about 48 hours trans-
ferring the specimens to 70% ethyl alcohol for storage.

Rearing:

Attempts by this writer to rear Dichelonyx from egg
to adult were unsuccessful, although several species
would oviposit in the laboratory. Young larvae in the
first and second stages could be maintained in the labora-

tory for up to 18 montns. However, even when supplied
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with cereal flakes, .grains of wheat, roots from the
colleclion site, or growing grasscs the larvae did not
continue development. The most successful technique for
laboratory rearing of Dichelonyx is that of Ritcher'(l966)
and personal communications, in which the late third stage
larvae, prepupae, or pupae collected in the field are kept
in salve tins in the laboratory at a temperature of 60-
70°F. If one is careful to keep mold from forming in the
containers, larvae will rapidly complete development in
the tins.

Preparation and Study of Specimens:

The descriptions are based on observation of pre-
served whole larvae with a binocular dissecting microscope
at 10X to 90X. Structural details of the mouthparts,
antennae, and raster were studied in microscope slide
preparations with a binocular compound microscope at
100X to 430X. Head capsule widths were measured with an
ocular micrometer in a Wild M 5 binocular dissecting
microscope. The width was measured on specimens sub-
merged in alcohol. Maximuw head capsule width was found
to be at the antennal insertions, or just posterior to
them.

Permanent wholemount microscope slides were made of
the raster, maxillae, hypopharynx, epipharynx, mandibles,

and antennae for all species studied. Where necessary
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dissected parts of the hecad and moulhpuerts were cleared
in a cold 10% KOH solution for up to 24 hours before
mounting. Cleared struclures were {fixced in acid alcohol
to stop the action of the KO, then weshed in an excess
of distilled water. The material was mounted in Hoyer's
Mounting Medium (See Bakcr, 1969 for formula). The slide
was dried for‘48 hours at 50°C in an oven. Finally the
preparation was sealed (lourped) with clear fingernail
polish to prevent deterioration of the hygroscopic
mountant.

The following technique was developed for preparation

of microscope slides of the rasters:

1. Remove abdominal segment X and place in cold
10% KOH;

2. After about 24 hours, remove segment to a
watchglass filled with distilled water, and with
forceps gently remove all muscle and other
tissues from the exoskeleton leaving an'almost
transparent shell;

3. Transfer segment to acid alcohol bath for five
minutes, then to distilled waler, and using a
micro-dissecting knife gently cut a longitudinal
slit along the mid-dorsal line to the caudal

marging
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4. Transfer the segment,; ventral ,side up, to Hoyer's
Medium on a microscope slide;

Observing the preparation undoer a dissecting

02l
B

microscope, spread the dorsel flaps, on either
side of the previous incision, apart;

6. With the micro-dissecting knife, cut two or more
shﬁrt slits through the caudal margin, allowing
the exoskeleton to flalten;

7. Add coverslip and treal as described above for
microscope slides.

This technique has the advantage of preserving in an
observable condition all the structures of the raster and
anal lobes.

Illustrations:

The figures were drawn with the aid of an ocular
net reticule (10 x 10) mounted in a dissecting microscope,
and with a Bausch and Lomb microprojector. After drawing
in pencil, the figures were checked and corrected using
a binocular compound microscope. Photographs of the
raster and epipharynx of the specics examined were pre-
pared by the writer and Mr. Ted Helseth using a 35 mm
camera mounted on a binocular compound Wild M20 microscbpe.
The photographs were used to check setal counts on these

structures.
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Sclerotized structures are indicated in the figures
by stippling; hecavier stippling indicating darker pigméntaw
tion and heavier sclerotization.

Terminology:

No new terminology is employed in the descriptions.
.The terms are those of BOving (1936, 1942), Ritcher (1966),
and Baker (1969), with the exception that the simplified
terminology for abdominal and thoracic lobes proposed by

Butt (in Baker, 1969) is followed without elaboration.
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GENERIC DESCRIPTION OF TiiIRD STAGE
DICHRLOMYY LARVAR

Larvae of this genus may be characterized as follows:
"Cranium (I’ig. 132) light orange-brown to light yellow-
brown; with 1-5, usually 2, dorsoepicranial setae, and 1
median epicranial seta on each side; with 3-4 setae near
each antenna. Eyvespots absent. Frons wilh 1 posterior,

1 exterior, and 1 anterior seta on each side. Each an-

terior angle of frons with 1 seta. Clypc¢o-frontal suture

distinct throughout length. Clypeus broad, trapezoidal

in outline. Postclypeus as dark as head capsule; with 1
anterior and 1-2 lateral, marginal setae on each side.
Preclypeus lighter colored than postclypeus, glabrous.
Labrum symmetrical; anterior angles broadly rounded; front
margin broadly rounded to distinctly trilobed; with 1
posterior, 1 lateral, 1 antero-lateral, and 1 anterior
seta on each side. Antenna four-segmented, segment IV
shorter than each of I-IIT; segments I-IIL with few setae,
more setae usually present on segment IT; segment IV with
6-10 apical sensory pegs. Segment IV of each antenna

also with 3 lighter colored sensory spots: a single large
dorsal spot and smaller lateral and.lateromventral spots.
Epipharynx (Fig. 134) with 5-6 stout setae on ecach side

of corypha.- Clithra present, more heavily pigmented in

species of sulcate group than those of non-sulcalte group.
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Zygum absent. Corypha with 4 stout, prominent setae
arising from submarginal tuhercles. Plegmatia present,
well developed along lateral margins, generally rather
short. Proplegmatia consisting of a single, often in-
distinct, proplegma on each side. Haptomerum lightly
sclerotized distally; with 6 large and 2 smaller sensilla
set in an ifregular arching line distad of heli; with 3-4
(rarely 2) prominent, stout heli. Acroparia with lO~20'
slender setae on each side. Chaetoparia well-developed,
with few or no sensilla, inner half of chaetoparia set
with about 40-100 stout setae, outer half set with about
20-30 smaller, short setae. Pedium without macrosensilla.
Haptolachus with a dense (about 50-80 filaments in sulcate
group, about 20-40 filaments in non-sulcate group species)
dexiophobal mass on pedium distad of torma and a sparse
phoba of 3-15 long, slender filaments between right nesium
and right pair of macrosensilla. ILaeophobal mass extend-
ing distally from sense cone beyond torma. Haptoiachus
with 2 nesia, a sclerotized; triangular plate on the right,
and a sturdy sense cone with 1-4 apical sensory pores on
the left, with 2 macrosensilla laterad of the right and of
the left nesia, with 10-15 microsensilla located pre-
dominately on the left side. Tormee united medially,
asymmetrical, with left side usually apically produced

as an apotorma. Glossa of labium (Fig. 133) with 4
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macrosensilla on antero-mnaedian margin, distally wiin 15-30
long setae, proximally with 20-25 shorter setae. Labial
palpi 2-segmented, terminal segment with about 6-12
apical sensory pegs. Hypopharynx (I'ig. 133) with a
strongly sclerotized, basal, hypopharyngeal sclerome.
Sclerome with deep fossae for insertion of accesory
condyles of méndibles. Anteriorly on sclerome a sub-
median, anteriorly projecting process. Sclerome with
1-5 wusually 4, stout setae anterior to left fossaj; with
10-30 stout setae extending from right fossa onto hypo-
pharynx distad of sclerome; with 3 roughly parallel,
linear, phobal masses on surface, one extending along right
margin of scleromn=, the second extending along inner mar-
gin of right fossa, the third extending approximately
across midline of sclerome, sometimes curving toward left
fossa. Maxilla (Fig. 133) with galea and lacinia fused
for about first two-thirds of 1ehgth, closely appressed
throughout length. Maxillary palpus 4nsegmented; segment
IV the longest, apically with 8-12 sensory pegs. Galea
broad, with stout terminal uncusj; 3-5 stout dorsal setae
near terminal uncus; 4 broad, stout, inner marginal setae
(obscured by overlying lacinia in figures); 6--20 outer
marginal and medial setae. Lacinia with 3 prominent unci;
terminal uncus slightly the largest, with a very stout

seta dorsally near apex; 13-27 longer, slender selae on
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margine. -Stipes with about 1025 marginal and submarginal
setae; submedially with 9-18 conical, stridulatory tecth.
Cardo set sparsely wilth short setae. Maxillary articulat-
ing area with a patch of about 8-20 slonder setae.

Mandibles (Fig. 135-136) darker than head capsule,
some specimens with structural margins of mandible
distinctly dafker than central portions; 5-6 setae in
dorsal exterior groove (scroblis); 3 sensory pores on dorsal
surface near apex. Mandibles with 2 small teeth (Sl’ 52)
distad of scissorial notch; a larger tooth proximad of
scissorial notch. Teeth more pronounced on left mandible
than on right (N. B. Teeth may be worn off in older
specimens). Left molar area with 2 teeth, a broad
brustia neaf base. Right molar area with 2 teeth, calyx
present, with é more compacl brustia set in basal'fossa.
Molar area of left mandible with fossa for reception of
mola of right mandible.

Prothorax with a yellow-brown, sclerotized éhield on
each side. Shield with more setae on anterior margin than
on posterior margin, setae continuous across non-
sclerotized dorsal area between shields. A posteriorly-
directed, cribriform spiracle Jlocated caudo-dorsad abo?e
lateral lobes, on each side. Thoracic spiracles about
twice as large as abdominal spiracles. Sternum set with

8-12 setae.
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Mesothorax divided dorusally into a larger anterior

lobe, DL 1, and a smalicyr posterior loke, DL 2. DL 1
with about 8-20 setae; Di, 2 with about 20-40 setae.
Lateral lobe with about 10-15 setas, Sternum with about
10~-22 setae.

Metathorax divided dorselly into two smaller
anterior lobes, DL 1 and DL 2, and a larger posterior
lobe, DL 3. DL 1 with about 10-32 setae; DL 2 with about
6-20 setae; DL 3 with aboul 20-60 setac, without sectae
in mid-dorsal area. Lateral lobe with about 10-20 setac.
Sterrnum with about 10-22 selae.

Legs 4-segmented, increaéing in length slightly from
prothoracic to metathoracic pair. Short setae on all
segments of each leg. Femora of prothoraclc legs each
with a ventral row of 4-8 stout, fossorial setae. Each
leg with long terminal claw; claw shorter on mesothoracic
leg, very short on metathoracic leg; each claw with 2
setae.

Abdomen with 10 segments. Segments I-VI dorsally
trilobed; with a lateral, anteriorly-directed, cribriform
spiracle on each side, abdominal spiracles about 1/2
diameter of thoracic spirascles. FEach segment set with
similar setal pattern, setae increasing in number pos-
teriorly from segments“I—IIT. Each dorsal lobe of segments
ITI-Vi with 3-6 transverse rows of short, spinelike setaz,

and a posteriorly directed caudal row of long setae.
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Species in sulcate group usually with 5-6 transverse rows
of spinelike setae on each lobe; species in non-sulcate
group usually with 3 or fewer rows. lLonger posterior
setae becomning intermixed with lateral, marginal, spine-
like setae on more posterior segments. Spiracular lobes
with 10-18 setae. Segment VII with 3 broader, dorsal
lobes. DL 1 with 3-4 (non-sulcate group) or 5-6 (sulcate
group) transverse rows of short, spinelike setae, and a
posterior row of longer setae. DI, 2 with 20-40 short
setae not érranged in distinct transverse rows, and a
row of longer setae posteriorly. DL 3 with aboul 15-30
scattered short setae, and a few longer, posterior setae.
Spiracular lobe with about 10-1? setac. Segment VIII
dorsally with 2 poorly defined lobes. DI 1 with aboul 10-
20 setae, longer posterior setae set in a poorly-defined
transverse row. DL 2 with about 20-40 sétae, longer
posterior setae set in a poorly-defined transverse row.
Spiracular lobe with about 8-12 setae. Segment IX without
dorsal lobes, set with about 8 transverse rows of short,
non-spinelike setae, each row with about 10-16 setae.
Segment X without dorsal lobes, densely set with long
and short posteriorly-directed setae. Segments I--IX
ventrally with 10-14 setae. Segment X ventrally.with
raster lyriform, posteriorly with a broad teges of long,
hamate,setae; anteriorly, on each side, with a dense

triangular patch of short, stout, conical setac; outer
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setae of triangle curved toward outside margin of rasters;
margins of triangular setal patches sel with long slender
setae. The number of distribution of these clements of
the raster constitute specific differernces and are
separately discussed. Anal lobes (Fig. 155-156) bare in
species of non-sulcate group, set with short setae in
species of sulcate group. Anal opening Y-shaped, stem
of Y only slightly shorter than the arms of the Y.

Ventral and lateral anal lobes triangular.
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KLY TO KNOWN THTRD STHGHE LARVAR

OF THE GENUS DICHELONY . HARRIS
Anal lobes setose (sulcate groupR)cessceccoscoecsoseeld
Anal lobes not setose (non-sulcabe groUpP)eceessececsecsed
Raster with triangular patches of short, conical
setae separated at base by a space bare of short,
conicai SElaC e coeoocescosoncooscconcosceancnosasncescel
Raster with triangular patches of short, conical
setae nolt separated at base by a space bare of
short, conical selaC.eeccecscocescscencccconanesscces i
Raster with each triangular patch with about 38-41
short, conical setac of uniform length, Western
Us Se Aeeeecoerocncosocancaacoesaeasecspusilla (LeC.)
Raster with each triangular setal patch with about
90-100 short, conical setac, the outermost setae
about twice as long as the inner setae, Eastern

Ue Se A. and Canadaeecceescseceoesalbicollis (Burmn.)

Basal inner margin of triangular setal patches with

only long, slender seta€.ceccece...decolorata (Fall)

Basal inner margin of triangular setal patches with
a few hamate setae in addition to long, slender

SCLAC e eecesececsasennnseesnescae.vValida vicina (Fall)

Head with 2-3 dorsoepicranial sSelaCececcceccecacedbd

Head with 4-6 dorsoepicranial setac...muscula (Fall)
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Raster with trianculer setal patches composed of
‘setae of uniform lengtheeeconcvceccoceccccrcvcecacesnl
Raster with triangulear setal patches composed of
setae of two distinct lengths, thi outer marginal
setae about 2-3 timess as long as the inner setae of
Maximum height of each triangular setal patch
approximately twice the width of base at widest
POINt.eccesccocecaancconcsancecsccccosonosceanccancncood
Maximum height of each triangular setal patch
approximately equal to width of base at widest
POINteeeeacaeccacooccceecaccnaceeocscesrobusta (Fall)
Each triangular setal patch with about 50-54 short,
conical setae, teges with about 35-47 hamate setae,
having curved tips, Fastern U. S. A. and Canada.....

tesesesecescssscasascessssnsanss elongatula (Schon.)

Each triangular setal patch with about 36-41 short,
conical setae, teges with about 15-18 hamate setae,
having curved tips, Western U. S. A. to Sout‘-

Dakotaeeeeeieeoeecocneeaaceansnac,aestruncata (LeC.)
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SYSTEMATIC DESCRIPTIONS OF LU CIULONYX LARVAE

Dichelonyx albicolilis (Burmeister)

Dichelonycha albicollis Purmeistei, 1855 p. 74.

Material studied:
l. Six first stage and 1 third stage larvae, January
13, 1971. North Carolina, Watauga Co., near Boone, dug

from soil 10-24" deep under Pinus strobus, J. F. Cornell.

Description of Third Stage Larva

Cranium yellow-brown, with 2 pairs of dorsoepi-
cranial sctae, with 1 pair of median epicranial setae.
Maximum width of head capsule 2.7 mm (1 specimen).

Postclypeus with 1 pair of anterior, 2 pairs of lateral

setae. Epipharynx (Fig. 138) with clithra strongly

defined. Iaptomerum distally sclerctized, with 2 or 3
stout hell arranged in a transverse row; distad of heli

an arching irregular row of 5 larger and 3 smaller
sensilla. Acroparia with 14--18 slender setae. Chaetoparia
well-developed, with few or no sensillaj; inner half of
chaetoparié sct with about 70 stout setae, outer half

set with about 20 smaller,; short setae. Haptolachus with

a dense dexiophobal mass of about 40-80 filaments ex—
tending distad of torma onto pedium; with a very sparse

phoba of 6-8 long filaments between right nesium and right
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macrosensilla; with a lacophobal mass extending from near
left nesium distally beyond torma. Hypopharynx with hypo-
pharyngeal sclerome with aboul 6 seian distad of right
fossa; with about 26 shortl, stout sctae extending from
right fossa onto hypopharynx distad of sclerome. Galea of
maxilla (Fig. 147) with about 10 outer marginal and
marginal setaé; lacinia with about 18 marginal setae;
stipes with about 11 marginal and submarginal setae, set
submedially with a row of 10 conical stridulatory teeth;
maxillary articulating area with a paltch of about 12
slender setae.

Prothorax with about 8 sctae on sternum.

Mesothorax with 2 de sl lobea; DL 1 with about 8

setae; DL 2 with about 18 setae. Sternum with about 12

setae.

Metathorax with 3 dorsal lobes; DL, 1 with about 20

setae; DL 2 with about 7 setae; DL 3 with about 80 setae.
Sternum with about 8 sctae. »

I-VI. Number of short, spinclike setae increasing on
moré»postefior segnents. Each lobe with about 3-5
transverse rows of spinelike setac. Raster (Fig. 156) on
each side with a roughly triangular palch of about IOO
short, conical sctae of two distinct lengths, the outer
about 2-22 marginal seclac approximately 2-3 times as long

as the about 78-80 inner setae; maximum height of each



triangular setal patch approzimately twice the basal
width at widest point. Triangular soltal paltches separated
at base by a space, barc of short, conical setae,
approximately twice the length of an hamate seta. Teges
with about 34 hamate setae, having curved tips, set be-
tween and along bases of triangular sectal patches, extend-
ing onto caﬁdal margin of segment. Fach triangular setal
patch with about 26-30 slender setac sel predominately

along inner margin. Anal lobes sctose.
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Dichelonyx backi {(Kirby)

Dichelonycha backi Xirvly, 1837 p. 134.

Material studied:

(O}

1. Two second stage, 5 third stage larvae, June 21,
1967, California, Mount. Palomar, at private campground,
dug from soil about 6" deep bencath Fir tree, J. F. and
S. J. Cornell.

2. Eleven second stage, 9 third stage larvae and 8
adults, February 23, 1966, Oregon, Benton Co., Kiger
Island near Corvallis, dug from sandy soil under Aspens,
J. F. Cornell and C. W. Bakecr.

3. Two first stage, 8 second stage larvac and 1
adult, February 25, 1967, Oregon, Benton Co, Kiger Island
near Corvallis, dug from sandy soil 12-24" deep, J. F.
and S. J. Cornell.

4. Twenty-three first stage, 11 second stage, 10
third stage larvae and 2 adults, June 11, 1966, Oregon,
Benton Co., Marys Peak near Corvallis, dug from soil
under grass and Rumex in summit meadow, J. F. Cornell
and D. L. Mays.

5. One third stage larva, July 9, 1966, Oregon,

Benton Co., Marys Peak near Corvallis, dug from soil under

grass and Rumex in sumnit meadow, J. F. Cornell.
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6. One first stage, & sccond sltage, 3 third stage
larvae, August 11, 1966, Oregon, Bonton Co., Marys Peak
near Corvallis, dug from soil under grass and Rumex 1in
summit meadow, J. F. and S. J. Corncli.
7. Three first stage, 13 second stage, 9 third stage
larvae, September 13, 1966, Oregon, Benton Co., Marys

Peak, near Corvallis, dug from soil under grass and Rumex

in summit meadow, J. . and S. J. Cornell.

8. Three first stage, 24 second stage, 32 third stage
larvae and 1 pupa, September 20, 1966, Oregon, Benton Co.,
Marys Peak near Corvallis, dug from solil under grass and
Rumex in summit meadow, J. F. Cornell and Eric Yensen.

9. One third stage larva, July 5, 1962, Oregon,
Deschutes Co., 17 miles S. Bend, dug from soil under
Ponderosa pine, D. R. Smith. Loaned by P. O. Ritcher.

10. Three second stage, 1 third stage larvae, July 24,
1965, Oregon, Deschutes Co., Tndian Ford Creek, 6 miles
W. Sisters, C. W. Baker and J. F. Cornell.

11. One first stsge, 14 second stage, 18 third stage
larvae and 2 adults, September 12, 1965, Oregon, Deschutes
Co., Indian Ford Campground near Sisters, dug from grassy
soil, J. F. and S. J. Cornell.

12. One second.stage larva, April 23, 1957, Oregon,
Deschules Co., near China Halt, collected under sod, P. O.

Ritcher and G. Krantz. Ioaned by P. O. Ritcher.



13. Three second stesge, 2 third stage larvac,

1961, Oregon, Jackson Co., 13 miles k.

Fellin. Loaned by P. O. Ritcher.

14. Seven first stage, 2 second

stage larvae, May 10, 1961, Oregon, Jackson Co., 13 miles

E. Butte Falls (site 3).D. G. Fellin.

Ritcher.

Butte Falls,

stage,

2 third
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Jan.

D.

Loaned by P. O.

GO

15. One second stage, 2 third stage larvae, May 11,

1961, Oregon, Jackson Co., 2 miles W. Butte Falls, D. G.

Fellin. Loaned by P. 0. Ritcher.

16. One second stage, 11 third stage larvaec and 1

adult, May 21, 1966, Oregon, Jackson Co.,

River National Forest. Loaned by P.

17. One third stage larva, March 20,

Inesco,

O. Ritcher.

Rogue

1967, Oregon,

Jackson Co., Whiskey Springs Campground near Butte Falls,

dug from soil under grass near Douglas fir, J. F. and

S. J. Cornell.

3,

18. Three first stage, 3 second stage, 6 third stage

larvae, December 30, 1953 (53-5 A 1), Oregon, Wasco Co.,

Friend, V. O. and P. O. Ritcher. Loaned by P. O,

19. Nine third stage larvae, August 28,

Ritcher.

1956, Oregon,

Wasco Co., 22 miles SW The Dalles, in soil, P. O. Ritcher.

Loaned by P. O. Ritcher.
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Description of Ihird 5Htage Larva

Cranium yellow-brown to orange~hrown, with 2 pairs of

,

dorsoepicranial setae, with 1 pairv of median epicranial

setae. Maximum width of head capsule 2.1-2.4 mm (10

,-

specimens). Postclypeus wilth 1 pair of anterior, 2 pailrs

of lateral setae. Epipharynx (Fig. 145) with clithra
well--defined. Haptomerum distally sclerotized, with 3
(rarely 2) stout heli arranged in a transverse row;

distad of heli an arching irregular row of 6 larger and 2
smaller sensilla. Acroparia with 12-18 slender sctae.
Chactoparia well-developed, with few oxr no sensilla;

inner half of chaetoparia set with sbout 50-80 stout setae,
outer half set with about 20 smaller, short sctae.
Haptolachus with a dense dexiophobkal mass of aboul. 40
filaments extending distad of torma onto pedium; with a
very sparse phoba of about 4-5 long filaments between right
nesium and right macrosensilla; with a laeophobal mass
extending from near left nesium distally beyond torma.
Hypopharynx with hypopharyngeal sclerome with about 9

setae distad of right fossaj; with about 20 short, stout
setae extending from right fossa onto hypopharynx distad
of sclerome. Galea of maxilla (Fig. 152) with about 6--7
outer marginal and marginal setée; lacinia with about 24
narginal setae; stipes with about 6-15 outer marginal and

marginal setae, se¢t submedially with & row of 9-13 conical



stridulatory teelth: maxillary articulaling area with a
Y ; N g
patch of about 12--24 slender sctaec.

Prothorax with aboutl 10 setae on sternum.

Mesothorax with 2 dorsal lobegs; DI 1 with about 10

setae; DL 2 with about 20-32 setae. Sternum with about

8-10 setae.

Metathorax with 3 dorsal lobesj; DI, 1 with about 10-20

setae; DL 2 with about 8-10 setac; DL 3 with about 24-40
setae. Sternum with aboult 8-10 setaec.

Abdomen with 3 dorsal lobes on each of segments I-VI.
Number of short, spinelike setae increasing on more
posterior segments. Each lobe with 3-4 transverse rows of
short, spinelike setae. Raster (Fig. 158) on each side
with a roughly triangular patch of about 70-76 short,
conical setae of two distinct lengths, the about 13-25
outer marginal setae approximately 2-3 times as long as
the about 51-60 inner setae; maximum height of each tri-
angular setal patch approximately 1% to 2 times the width
of base at widest point. Triangular setal patches sepa-
rated alt base by a space, bare of short, conical sectae,
approximately twice the length of an hamate seta. Teges
with about 30-35 hamate selae, having curved tips, set
between and along bases of triangular setal patches, ex-

tending onto caudal margin of segment. Each triangular
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gsetal patch with about 25--35 long, slcender setae set along

inner and outer margins. Anal lobes bare (IFig. 164).
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Dichelonyx decolorata (i*all)

Dichelonycha decolp;ﬁ§g¥ﬁall, 1201 p. 290.

Material studied:

1. Seven third stage larvae, March 25, 1965, Califor-
nia, Santa Cruz Co., 2.5 miles N. Scotls Valley, Bean
Creek, along old Glenwood Highway, C. W. Baker.

2. One second stage larva, March 14, 1966, Califor-

nia, Santa Cruz Co., 1.6 miles SW Glenwood, C. W. Baker.

Description of Third Stage Larva

Cranium dark yellow-brown, with 2 pairs of dorso-
epicranial setae, with 1 pair of median epicranial setae.
Maximum width of head capsule 2.9-3.4 mmn (5 specimens).

Postclypeus with 1 palr of anterior, 2 pairs of lateral

setae. Epipharynx (Fig. 140) with clithfa well-defined.

Haptomerum distally sclerotized, with 3 stout heli

arranged in a transverse row; distad of heli an arching
irregular line of 6 large and 2 smaller sensilla. Acro-
paria with 14-18 slender setae. Chaetoparia well-developed,
with few or no sensilla; inner half of chaetovaria set

with about 100 stout setae, oulter half set with aboul 30
smaller, short setae. Haptolachus with a dense dexi-
ophobal mass of about 50 filaments exlending distad of

tormea onto pedium; with a very sparse phoba of 4-5 long
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filaments ketween right nocium and right macrosensillaj
with a laeophobal mass c¢xbtending from necar left nesium
distally beyond torma. gXEQE@ﬁEXQﬁ with hypopharyngeal
sclerome with aboult 9 seivae distad of right fossaj; with
about 24 short, stout sctae extending from right fossa
onto hypopharynx distad of sclerome. Calea of maxilla
(Fig. 149) with about 10 outer marginal and marginal
setae; lacinia with about 27 marginal setacj; stipes with
aboul 24 marginal and submarginal setae, set submedially
with a row of 17 conical stridulatory teeth; maxillary

articulating area with a patch of aboul 13 slender setae.

Prothorax with aboul 12 sctae on sternum.

Mesothorax with 2 dorsal lobes; DL 1 with about 10-12
setae; DL 2 with about 24 sctae. Sternum with about 8
setae.

Metathorax with 3 dorsal lobes; DL 1 with about 10-12
setae; DL, 2 with about 10-12 setae; DL 3 with about 24
setae. Sterpum with aboul 8 setae.

Abdomen with 3 dorsal lokes on each of segments
L-VI. Number of short, spinclike setae increasing on more
posterior éegmcnts. Each lobe with 3-5 transverse rows of
spinelike setae. Raster (Fig. 157) on each side with a
roughly triangular patch of about iOOullO short, conical

setac of 2 distinct lengths, the about 26 outer marginal

setge about twice as long =s the about &0 inner sctlocg
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maximum height of each triangular satal patch approximately
1-1/3 times the basal width alt widoest point. Triangular
setal patches merging al. base, not separated by a space
bare of short, conical sctac. Teges with about 30 hamate
setae, having curved tips, set along base of triangular
setal patches, extending onto caudal margin of segment.
Each triangular setal patch with about 26-36 long, slender
setae bordering inner and outer margins. Anal lobecs

seltose.
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. - . 1"
Dichelonyx elongalula (Schonherr)

Mclolontha elongata Fabricius, 1792 p. 170.

Material studied:

1. One third stage larva, August 9, 1968, N. C.,
necar Balsam, The Orchards Overlook on Blue Ridge Parkway,
dug from soil under grass in mixed deciduous woods, J. F.
and S. J. Cornell.

2. One second stage larva, May 4, 1969, N. C., necar
Balsam, The Orchards Overlook on Bluec Ridge Parkway, dug
from soil under grass in mixed deéiduous woods, J. F. and
S. J. Cornell.

3. Three second stage, 1 third stage larvae, June 1,
1969, N. C., Watauga Co., Rich Mt., near Boone, dug from

soil 6--12" deep under young Quercus castanca, J. F.

Cornell and Ted Helseth.

4. One second stage larva, October 7, 1970, N. C.,
Watauga Co., Rich Mt. near Boone, dug from soil about 2"
deep in mixed deciduous woods, J. F. Cornell and Ron
Hawkins.

=

5. One second stage larva, April 23, 1971, N. C.,

castanca, J. F. Cornell and Roger Ables.
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Description of ¥hird Stage Larva

setae, with 1 pair of median epicraniazl setae. Maximum
width of head capsule 2.5 mm (1 spccimen). Postclypeus
with 1 pailr of anterior, 2 pairs of lateral setae.
Epipharynx (Fig. 142) with clithra well-defined. Haptome-
rurmn distally sclerotized, with 3 stout heli arranged in

a transverse row; distad of heli an arching irregular

line of 6 large and 2 smaller sensilla. Acroparia with
10-14 slender setae. Chaetoparia well-developed, with few
or no sensilla; inner half of chaetoparia set with about
50-60 stout setae, outer half set with about 20 smaller,
short setae. Haptolachus with a dense dexiophobal mass

of about 20 filaments extending distad of torma onto
pedium; with a very sparse phoba of 6-8 long filaments
between right nesium and right macrosensilla; with a
laeophobal mass extending from near left nesium distally
beyond torma. Hypopharynx with hypopharyngeal sclerone
with about 7 setae distad of right fossaj; with about 18
short, stout setae extending from right fossa onto
hypopharynx distad of scierome. Galea of maxilla (Fig. 153)
with akout 8 outer marginal and marginal setae; lacinia
with about 23 marginal setae; stipes with about 6-15

marginal and submarginal selae, set submedially with a
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row of 10 conical stridulatory tecth; maxillary articulat-
ing area with a patch of aboul 16 slander setae.

Mesothorax with 2 dorsael lobkes; DI, 1 with about 8

setae; DL 2 with about 13 setae. Sternum with about 6
setae.

Metathorax with 3 dorsal lobes; DL 1 with about 8
setae; DL 2 with about 8 setae; DL 3 with about 20 setae.
Sternum with about 6 setae.

Abdomen with 3 dorsal lobes on each of segments
I-VI. Number of short, spinelike setae increasing on
more posterior segments. Each lobe with 3-4 transverse
rows of spinelike setae. Raster (Fig. 163) on each side
with a roughly triangular patch of about 50-54 short,
conical setae of uniform length; maximum height of each
triangular setal patch approximately twice the basal width
at widest point. Triangular setal patches separated at
base by a space, bare of short, conical setae, abproximately
3 times the length of an hamate seta. Teges with about 42
hamate setae, having curved tips, set between and along
the bases of the triangular setal patches, extending onto
the caudal margin of segment. FEach triangular setal patch
with about 14-16 long, slender setae set predominately

along inner margin. Anal lobes barec.
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Dichelonyx wuscula (Fall)

Dichelonycha muscula Fail, 1901 p. 286.

Material studied:
1. Two third stage larvae, and microscope slides of
the rasters of 2 third stage larvae, April 15, 1946,

California, Banning Canyon, 11 miles N. Banning, dug from

Loaned by P. O. Ritcher.

Description of Third Stage ILarva

Cranium yellow-brown, with 3 pairs of long, 2 palrs of
short dorsoepicranial sctae, with 1 pair of medlan epi-
cranial setae. Maximum widih of head capsule 1.4 ma (1
specimen) . Postclypeus with 1 pair of anterior, 2 palrs
of lateral setae. Epipharynx (¥Fig. 144)-with clithra not
well-defined. Haptomerum distally sclerotized, with 4
stout heli arranged in a transverse row; distad of heli
an arching irregular line of 6 large and 2 smaller
sensilla. Acroparia with 10--14 slender setae. Chaetoparia
well-developed, with few or no sensillaj; inner half of
chactoparia set with aboul 40 stout setae, ouler half set
with about 20 smaller, short setae. Haptolachus with a
dense dexiophobal mass of about 20 filaments extending
distad of forma onto pedium; with a very sparse phoba of

3-4 Jlong filaments bectweon right nesium and right macro-
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sensillaj; with a laeophobal mass eatending from near left
nesium distally beyond torma. Hypepharynx with hypopharyn-
geal sclerome with aboul 3 sclae distad of right fossaj
with about 19 short, stoul setae cxtending from right
fossa onto hypopharynx distad of sclerome. Galea of maxilla
(Fig. 151) with about 6 outer marginal and marginal setaej
1acinia’with‘ébout 13 marginal setae; stipes with about
9 marginal and submarginal setae, set submnedially with a
row of 11 conical stridulatory teeth; maxillary articulat-
ing area with a patch of about 8 slender setac.

Prothorax, mesothorax, mctathorax and abdominal selae
nolt tabulated due to poor condition of specimen available.
roughly triangular patch of about 36--40 short,; conical
setae of uniform lengthj; maximum height of each triangular
setal patch approximately twice bagal width at widest
point. Triangular setal patches separated at base by a
space, bare of short, conical setae, approximateiy 2%
times the length of an hamate seta. Teges with about 15-
22 hamate setae, having curved tips, set between and along
bases of triangular setal patches, extending onto caudal
margin of segment. Kach triangular setal patch with about
15-16 long, slender sectae set predominately along the

inner margin. Anal lobes bare.
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Dichelogy; Qggﬂllal(LoConte)

Dichelonycha pusilla LeConte, 1856 p. 282.

Material studied:

l. One cast skin of third stage larva and associated
pupa, July 2, 1967, became adult July 13, 1967, California,
Monterey Cée, Nacimiento River, 1.7 miles N. Camp Ponderosa,

C. W. Baker.

Description of Third Stage Larva

Cranium yellow-brown, wilth 2 pairs of dorsoecpicranial
setae, with 1 pair of median epicranial setae. Maximum

width of head 2.0 mm (1 specimen). Postclypeus with 1 pair

of anterior, 2 pairs of lateral setae. Epipharynx

(Fige. 137) with clithra well-defined. Haptomerum distally
sclerotized, with 3 stout heli arranged in a transverse

row; distad of heli an arching irregular line of 6 large

and 2 smaller sensilla. Acroparia with 18-20 slender

setae. Chaetoparia well-developed, with few or no sensilla;
inner half of chaetoparia set with about 60 stout sctae,
outer half set with about 30 smaller, shortl setae.
Haptolachus with a dense dexiophobal mass of about 50
filaments extending distad of torma onto pedium; with a
very sparsc phoba of 2-3 long filaments between right

nesium and right macrosensilla; with a laeophobal mass
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extending from near left nesium distally beyond torma.
Hypopharynx with hypopharyngeal sclerome with about 3
setae distad of right fosga; with aboult 30 short, stout
setae extending from right fossa onto hypopharynx distad
of sclerome. Galea of maxilla (¥Fig. 148) with about 9
outer marginal and marginal setae; lacinia with about 18
marginal setae; stipes with about 22 marginal and sub-
marginal setae, set submedially with a row of 11 conical:
stridulatory teeth; maxillary articulating area with a
patch of aboul 18 slender setae.

Prothorax with about 10 setac on sternum.

Mesothorax with 2 dorsal lobes; DI, 1 with about 12
setae; DL 2 with about 35 sctae. Sternum with about 16
setae.

Metathorax with 3 dorsal lobes; DI, 1 with about 18

sctae; DL 2 with about 12 setae; DL 3 wiih about 28 sctae.
Sternum with about 20 setae.

Abdomen with 3 dorsal lokes on each of segments I-VI.
Number of short, spinelike setae increasing on more
posterior segments. Each lobe with 3-5 transverse rows of
spinelike setae. Raster (Fig. 162) on each side with a
roughly triangular patch of about 41 uniform in length,
short, conical setae; Maximum height of each triangular
setal patch approximaltely 1% times basal width at widest

point. Triangular setal patches separated at base by a
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space, bare of short, conical selas, approximately 2%
times the length of an hanale seta. Tages with about 25
hamate setae, having curved tips, sol between and along
bases of triangular setel pastches, <¢xtending onto caudal
margin of segment. Each trisngular sctal patch with

about 16-25 slender setae bordering inner and outer mar-

gins. Anal lobes setose.
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Dichelonyx robusta (Fall)

Dichelonycha robusta Mall, 1201 p. 288.

Material studied:

1. One second stage larva, cast skin of third stage
larva that became pupa April 22, 1966, became adult female
April 29, 1966, collected behind plow in grassy field
April 7, 1966; 8 second stage larvae, 4 third stage larvae,
cast skin of third stage larva that became pupa April 22,
1966, became adult male May 7, 1966, colleclted behind
plow, near small oak tree in grassy field April 16, 1966;
2 first stage larvae, 3 third sltage larvae, cast skin
and associated pupa that wre adult ay 18, 1966, collected
from soil covered with grass and Rumex near a small Douglas
Fir tree, the larvae from about 8-10'" deep in soil May 5,
1966; cast skin of third stage larva that was pupa July 27,
1966, dug from soil about 6-10" deecp under small Douglas
Fir tree May 10, 1966; 42 eggs lald in laboratory by
female adult collected from Rumex May 10, 1966, eggs
preserved June 21, 1966; all preceding material collected
at Oregoii, Benton Co., 14 miles S. Corvallis, on Belle-
fountain Road, T13S ROGW S19 SEY SEY, J. F. and S. J.
Cornell at dates specified. .

2. Two second stage and 7 third stage larvae

collected behind plow, Oregen, Benton Co., near



Bellefountain, by C. W. Baker and D. R. Smith, No. S64..
loaned by P. O. Ritcher.

3. Three second stage iarva@, and slides of the
rasters of 2 third stage larvae duy {rom aboul 1.-7" deep
in soil in a grassy flat ncacr the top of Mte Hamllton,
California, February 22, 1946, by P. O. Ritcher and L. W.

Saylor, No. 46-8A, loaned by P. O. Ritcher.

Description of Third Stage Larva

QEéEiHﬂ dark yellow-brown, with 2 pairs of dorso-
epicranial setae, with 1 pair of longer median epicranial
setae, some specimens with 2 microsetae posterior to each
dorsal epicranial seta. Maximum width of head-~capsule
1.8-2.3 mn (6 specimens). Postclypeus with 1 pair of
anterior, 2 pairs of lateral sctae., Epipharynx (Pig. 143)
with clithra well-defined. Haptomerum distally sclerotized,
with 4 stout heli arranged in a transverse row; distad of
heli an arching irregular line of 6 large and 2 smaller
sensilla. Acroparia with 10-14 slender setae. Chae-
toparia well-developed, with few or no sensillaj; inner
half of chaetoparia set witn about 50 stout setae, outer
half set with about 20 smaller, short setae. Hapltolachus
with & densc dexiophobal mass of about 40 filaments ex-
tending distad of torma onto pedium; with a very sparse
phoba of 3-6 long filaments between right nesium and right

macrosensilla; with a laeophobal mass extending from near



left nesium distally beyond torma. Hypopharynx with
hypopharyngeal sclerome with aboul 7 sctae distad of

right fossaj; with about 18 short, stout setae extending

from right fossa onlto hypopharynx distad of sclerome. Galea
of maxilla (Fig. 150) with about 6 outer marginal and
marginal setae; lacinia with aboull 18 marginal setae;

stipes with about 30 marginal and submarginal setae; set
sub-medially with a row of 10-13 conical stridulatory

teeth; maxillary articulating area with a patch of about
8-~12 slender selac.

Prothorax with aboult 10-14 setae on sternum.

Mesothorax with 2 dorsal lobes; DL 1 with about 10
setae; DL 2 with about 18-20 setae. Sternum with eabout
12 setac.

Mctathorax with 3 dorsal lobes; DL 1 with about 18-20
setae; DL 2 with about 6-8 setae; DI, 3 with aboul 22-26
setae. Sternum with about 10 setae.

Abdomen with 3 dorsal lobes on each of Segménts T-VI.
Number of short, spinelike sctae increasing on more pos-
terior segments. Each lobe with 3-4 transverse rows of
spinelikc setae. Raster (Fig. 159) on ecach side with a
roughly triangular patch éf about 40~52 short, conical
setae of uniform length; maximum height of each triangular
setal patch approximately egual to basal width at widest

point. Triangular sectal patches separated at base by a
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space, bare of short, conical setoo, appréximately 2k
times the length of an hamate seta. Teges with about
22-23 hamalte setae, having ciurved tips, set between and
along bases of triangular sctal patltches,; extending onto
caudal margin of segment. Each triangular setal patch
with about 17-20 long, slender setac set predominately

along inner margin. Anal lobes bare.



Dichelonyx truncate (T.eConte)

Dichelonycha trunceta IoConte, 1856 p. 281.

Material studied:

1. Nine first stage, 3 second stage, 34 third stage
larvae, and cast skins of 15 third stage larvae reared to
pupal or adult stages, March 15, 1966, California,

Monterey Co., Arroyo Seco Campground, C. W. Baker.

Description of Third Stage Larva

Cranium light yellow-brown, with 2 pairs of dorso-
epicranial selae, with 1 palr of median epilcranial sctae.
Maximum width of head capsule 1l.2-1.4 mun. (11 specimens)e.
Postclypeus with 1 pair of anterior, 2 pairs of lateral

sctae. Eplipharynx (Fig. 141) with clithra well-defined.

Haptomerum distally sclerotized, with 3’or 4 stout helil
arranged in a transverse row; distad of heli an irreguler
arching row of 6 large and 2 smaller sensilla. Acroparia
with 10-12 slender setae. Chaetoparia well-~ceveloped,
with few or no sensilla; inner half of chaeloparia sct with
about 50 stout setae, outer half set with aboul 20 smaller,
short setae. Haptolachus with a dense dexiophobal mass of
about 20 filaments extending distad of torma onto pedium;
with a very sparse phoba of about 3 long filaments betwcen

right nesium and right macrozensilla; with a laeophobal



156
mass extending from near left nesium distally beyond torma.
EXPQPDEEXQE with hypopharyngeal sclerome with about 8
setae distad of right fossa; with aboult 18 short; stout
setae extending from right fossa onto hypopharynx distad
of sclerome. Galca of maxilla (I"ig. 154) with about 10
outer moerginal and marginal setae; lacinia with about 14
marginal setae; slipes with about 12 marginal and sub-
marginal sctae, set submedially with a row of 9 conical
stridulatory tceth; maxillary articulating area with a
patch of about 10 slender setae.

Prothorax with about 8 setae on sternum.

Mesothorax with 2 dorsal lobes; DL 1 with about 4

setae; DL, 2 with about 18-20 setac.
setac; DI, 2 with about 6-8 setac; DL, 3 with about 22-26
setae. Sternum with aboug 10--12 selac.

Abdomen with 3 dorsal lobes on each of segments I-VI.
Number of short, spinelike setae increasing on mére pPOS--
terior segnents. FEach lobe with 3-4 transverse rows of
spinelike setae. Raster (Fig. 159) on each side with a
roughly triangular patch éf about 35~41 short; conical selac
of uniform length; maximum height of each triangular setal
patch approximately twice basal width at widest point.
Triangulor setal patches scparated at base by a space,

bare of short, conical setae, approximately 2% times length



of an hamate scta. Teges with about 15-20 hamate setac
between and along bases bf triangular setal patches, ex-
tending onto caudal margin of scouent. Each triangular
setal patch with about 20--35 long, slender setae bordering

inner and outer margins. Anal lcbes bare.
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Dichelonyx valida vicine (Ffall)

Dichelonycha vicina Fall, 1901 p. 291-292.

Material studied:
l. Three second stage larvac, July 20, 1965, Oregon,

Benton Co., MacDonald Forest near Corvallis, dug from soil

under Douglas Fir, J. F. Cornell and C. W. Baker.

2. One third stage larva, October 1, 1952, Oregon,
Benton Co., MacDonald Forest near Corvallis, V. D. Roth,
F. Beer, and P. O. Ritcher. Loaned by P. O. Ritcher.

3. FEight second stage larvae, September 1, 1954,
Oregon, Benton Co., MacDonald Forest near Corvallis,

F. Beer and P. O. Ritcher. TLoaned by P. O. Ritcher.

4, One second stage larva, April 6, 1956, Oregon,
BPenton Co., under bark of old doug fir log, Joan DeWitt.
Loaned by P. O. Ritcher.

5. Three second stage and 3 third stage larvae,
July 23, 1954 (54--10B); 1 prepupa, cast skin and associated
reared adult, éeptembér 20, 1954 (54--10A 7); 1 second
stage larva, October 12, 1954; Orégon, Een£on Co.,
MacDonald Forest near Corvallis, P. O. Ritcher. Loaned
by P. O. Ritcher.

6. Five third stage larvae, January 28, 1961; 1

third stage larva, February 25, 1961; 1 second stage, 1

third stage larvae, April 8, 1961; 1 third stage larva,



May 192, 1960; 3 second stage and 5 third stage larvae,

May 29, 1961; 3 third stage larvae, Junc 8, 196L; 2 third
stage larvae, June 28, 1961; 1 third stage larva, August 11,
1961; 1 second stage and 2 thirxd slage larvae, October 21,
1961; 5 third stasge larvae, Novenber 12, 1960; Oregon,
Benton Co., MacDonald Forest near Corvallis, D. G. Fellin.
Loaned by P. b. Ritcher.

7. One sccond stage, 1 third stage larvae, January 3,
1961, Oregon, Jackson Co., 13 miles E. Butte Falls (site 3),
D. G. Fellin. Loaned by P. O. Ritcher.

8. Onc second stage, 3 third stage larvee, June 16,
1860, Oregon, 13 miles NW Union Creek (site 21), D. G.

Fellin. Loaned by P. 0. Ritcher.

Description of Third Stage Larva

Cranium dark yellow-brown, with 2 or 3 pairs of dorso-
epicranial setae, with 1 pair of median epicranial seteae.
Maximum width of head capsule 2.5-3.1 mm (12 Speéimons).

Postclypeus with 1 pair of anterior setae, 2 pairs of

lateral setae. Epipharynx (Fig. 139) with clithra well-
defined. Haptomerum distally sclerotized, with 3 stout
helil arranged in a transverse row, distad of heli an
arching irregular line of 6 larger and 2 smallcr sensilla.

Acroperia with 14-18 slender setae. Chacloparia well-

Y

devceloped, with few or no sensilla; inner half of

r



160
chactoparia set with about 90 stoul scltae, outer half sct
wilth about 20 smaller, short sctae. Haptolachus with a
dense dexiophobal mass of about 50 filaments extending
distad of torma onto pedium; with a very sparse phoba of
8-10 long filaments betwecen right nesium and right macro-
sensilla; with a laeophobal mass extending ffrom near left
nesiun distélly beyond torma. Hypopharynx with hypo-
pharyngeal sclerome with aboult 9 sctae distad of right
fossa; with about 15-20 short, stoul setae extending fromn
right fossa onto hypopharynx distad of sclerome. Galea of
maxilla (Fig. 146) with about 10 outer marginal and mar-
ginal setae; lacinia with about 24 marginal setaej; stipes
with about 24 marginal and submarginal setae, set sub-
medially with a row of 13 conical stridulatory teeth;
maxillary articulating area wilth a patch of about 12-24
slendef selae.

\E£9339£§§ with about 8 setae on sternum.

Mesothorax with 2 dorsal lobes; DL 1 with about 10-20
setae; DL 2 with about 20-40 setae. Sternum with about:
8 sectae.

Metathorax with 3 dorsal lobes; DI, 1 with about 20-32

sctae; DL 2 with about 12--20 setaej; DI, 3 with about 30-38
scltae. Sternum with about 8-10 setae.
Abdomern with 3 dorsal lobkes on each of segments I--VI.

Number of short, spinelike setae increasing on more
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posterior segments.  Each Jlobe with 3.5 transverse rows
of spinelike gselae. Rastcer (J'ig. 155) on each side with
a roughly triangular patch of about 100-105 short, conical
setae of two distinct lengths, the about 31 outer marginal
setae approximately 2-3 times as Jong as the about 74
inner setae; maximum height of each triangular setal patch
.approximately 1-1/3 times the basal width at widest point.
Triangular setal patches merging al base, not separated by
a space bare of short, conical setae. Teges with about
25 hamate setae, having curved tips, set just in front of
short, conical setae at base of triangular setal patches,
and along basal margin of triangular setal patches, ex-
tending onto the caudal margin of segment. Each triangular
setal patch with about 25.-30 long, slender setae bordering

predominately the inner margin. Anal lobes setose.
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PHYLOGENY

The tribe Macrodactyliinil as prasently recognizad
conprises a heterogenous asgcemblage of genera thal are
probably unrelated (Dalla Torre, 1913; Davidscon, 1270).

Within the tribe the group of genera including Dichelonyx,

Coenonycha, Gymnopyge, and Ceraspis form a coherent group

based on shared characters of the adults and larvae
(Ritcher, 1966, 196%9a; Davidson, 1970). This group
probably deserves recognition as a sublribe or tribe;
however, until the remaining genera in the Macrodactyliini
are studied, I believe it best not to recognize any new
supergeneric taxa.

I am reluctant to speculate about phylogenetic inter-
relationships within the genus Dichelonyx and between

Dichelonyx and allied genera. Therc are no fossils known

to me, preventing incorporation of a realistic tine
dimension in a phylogeny (Coope, 1970; Ross, 1965). The
classification at the tribal level is far from stable

(sec e.g. Arnett, 1963; Blackwelder, 1944; Dalla Torre,
191335 Davidson, 1969; Ritcher, 1966, 1969). This compli-
cates determination of zoogeographic parameters such as
center of origin, or direction of dispersal (Howden, 1963,
1966, 1969; Remington, 1968). The closest génera,

Gymnopyge, Coenonycha, and Ceraspis auger for a South to
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North dispersal route (Halfftzr, 1964). However, I have
seen undetermined material at the U. S. National Museum

(possibly Pichélormorpha) from mainland China, that could

lend credence to a Northern origin for the group and to
a dispersal from North to South (Van Dyke, 1939). Lacking
objective‘data on these key points, 1 have prepared a
diagram sumharizing my interpretation of the phenetic
relationships within Dichelonyx and betwcen 1t and
Cocnonycha (Fig. 166).

The phenctic diagram shows present relationships
based on adult and larval morphological characters, and
to some eitent on adult behavioral and ecological prefer-
ences. The major branching points are labeled to indicate
the structures involved. The diagram supposes a NoOnRoO-
phyletic origin for Dichelonyx, a point that is debatable,
and best fits the hypothesis of a southern origin for the
genus.

Dichelonyx and Coenonycha generally exhibit an ecolo-

gical distinction in that species of Dichelonyx are

diurnal beetles that as adults feed predominately on
trees and inhabit areas with a high rainfall; whereas, the

species of Coenonycha are predominately nocturnal bectles

that as adults feed mostly on shrubs and herbs and tend

to occur in regions of less rainfall.
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If one interprets the vertical axis of the phenetic
diagram as being time-relatcd, il is possible to hypothe-
size an archetypal ancestor for Coencnycha and Dichelonyx
and to interpret the relalionships depicted as phylogenctic.

The hypothetical ancestor for the two genera had
larvae with 3 or 4 heli. on the epipharynx, setose anal
lobes, and a simple raster. The adults had simple
pronota, and simple body hairs. The coxite in the female
had two or more separate sclerites. The males had a
simple genital sac armature consisting of elaborated
setae, and probably\setae on the tips of the parameres.

From this hypothetical ancestral group Coenonycha
evolved as a xeric habitat preferring nocturnal genus.
The larvae retained three heli on the epipharynx and the
setose anal lobes with a simple rastral pattern. The
adults retained simple pronota and simpie body selae.
' Females fetainedva coxite composed of more than one
sclerite; males evolved a more elaborate genital sac
armature consisting of prominent setae and knobs, and
retained subapical setae on the paramcres.

The line leading from the hypothetical ancestor to

Dichelenyx gave rise to a predominately mesic habitat
preferring group of mostly diurnal beetles. The adults
developed complex plumose body setae. The males lost the

subapical setae from the parameres. This line diverged



165
into three speciles groups: a group with a pronotal sulcus;
a group without a pronotal sulcus, bul with an elaborate
male genital sac armature; and a group represented by
one species, D. picea, having no pronotal sulcus, and a
very simple male genital sac srmatuie. The larvae developed
a complex rastral pattern.

The morphological characteristics of the two major

groups of Dichelonyx are discussed separately. ITn the

species of the sulcate group, the larvae retailned setosc
anal lobes and three heli on the epipharynx. In the
females the two sclerites of the divided coxite fused to
form a single coxilte. The males developed a complex
genital sac armature of from one to three spinelike
processes and sclerites, of which at leasl one remains
spinelike in all present species except D. pusilla which
has a simple straplike sclerite. The adults developed

a marked pronotal sulcus, and, possibly as an adaptation
to feeding predominately on conifers, many speacies have
the elytral vestiture arranged in long parallel rows.

The non-sulcate Dichelonyx line retained the simple

pronotum of the hypothetical ancestor, and an elytral
vestiture that is not arranged in long parallel rows.
The larvac lost the setation Qf the anal lobes. In the
females the coxite consists of two separate sclezites.

In the males the genital sac armature became elaborate,
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the elaborations falling intce threc main groups: develop-
ment of simple sltraplike sclerites (D. robusta), develop-

ment of paltches of stout setae in conjunction with either
and development of two or three stout, sclerotized, hook-

like or spinelike projections (D. backi).
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ACR
ACS
AT'S
ALS
ap
ASP
BLR
bp
BR
cfs
CL
CO

CPA

EFS

Abbreviations Used on Figures

genital sac sclevites one, two, and threc

antenna

anterior {frontal angle
anterior angle of pronotun
acroparia

anterior clypeal sectac
anterior frontal setae
anterolateral labral setae
apodenc

asperities

setae of basolaleral region
basal apodeme

brustia

clypeo~frontal suture
clithra

corypha

chaetoparia

clypeo-~frontal suture
dorsoepicranial setac
dexiophoba

dorsal sensory spot
epicranium

marginal exterior clypeal sectac

exlerior frontal setaes
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H

HM

HSC

HSP

is

L

LA

la

LY

IJ ]“_) I'I

LSS

MO

MP

MPH

MSS

PH

PE'S

lateral labral setac
epicranial sctac

frons

frontal suture

glossa

helil

hapfomerum
hypopharyngeal sclerite
phobae of hypopharynx
internal sac

labrum

lacinia

lateral pronotal angle
labial palpus

laeophoba

median posterior labral sctae

membrane one
mandible

mola

maxlllary palpus
minor phoba

macrosensilla

sensory pores of haptomerum

pedium

posterior frontal setae
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PL

PILS

SA

sas

SC

SD

SP

su
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UN

VP

plegmatia -

posterior labral setlae
paramere

median cpicranial sctlac
postartis
"horseshoe-shaped" sclerite
scissorial areca
subapical line

sensec cone

stridulatory teeth
sclerotized plate
median pronotal sulcus
tormae

uncus

ventral process
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Figures

1--5.

Figures 6-7.

Figures

6'

7.

8..22.

8.
9.

10.

11.

12.

13.

Male genitalia, cntire, of Dichelonyx
species.

D. valida male genitalis with sac exlruded.
Same wlth sac in resting posiltion.

D. truncata male genitalia with sac extruded.

D. diluta male genitalia wilh sac extruded.

D. robusta male genitalia wilh sac extruded.
Female genitalic sclerites of Dichelonyx
species.

D. robusta female genitalia, lateral vicw,
head o Ieft.

D. pallens female genitalia, lateral view,

head To left.

Ventro~lateral view of metatibial spurs of
Dichelonyx males, slightly diagrammatic.

D. valida lateralis. 19. D. subvittata.
D. albicollis. 20. D. elongatula.

D. valida sulcata. 2l. D. fuscula.

TArizona)

: 22« D. macclayi.
Da'va11da sulcata. T
(New Mexico)

D Val]da VLcina
(san Diego, Calif.)

De ve vicina.
(Placer Co., Calif.)

D. decolotaLQc

D. v. valida.

(Mill Valley, Calif.)
D. clypeata.

D. p ceae.

D. diluta.



robusta 7 pallens



Figures 23-32. Female genitalic sclerites of Dichelonyx

species, head of specimer to lefl of page.

23. D. fuscula.

24. D. elongatula.

25. D. subvittata.

26. D. canadensis cansdensis.

27. D. canadensis kirbyi.

28. D. diluta.

29. D. vaga.

30 D. backi.

3l. D. muscula.

32. D. nana.
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Figures 33-42. Female genitalic sclervites of Dichelonyx
species, head to left of page.

33.

o
o

yalida validas.

34.

o

va]; j: d a Vj;g‘;‘l:_l:l Se

w
o
(o

v. sulcata from White Mts., Ariz.

36.

1o

v. lateralis.

37. « pusilla.

i
1

38. » albicollis,.

f
1

39.

I
L]

clypeata.

40 . decoloratae.

1o

41, truncata.

L]

!
i

42.

o

picea.
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Figures 43-58. Male genitalic sac scleriles of Dichelonyx
species numbered as des gw'bed in text.

43. D. elongatula {1, a, 2.

44. D. elongatula #1, a, #2.
45. D. elongatula #1, a, #2.
46. D. subvittata #1, a, #2.
47. D. robusta. |

48. D. diluta #1, a, patch of long setae
(diagram) .

49. D. diluta #1 only-.
50. D. pallens.

5l. D. fuscula.

52. D. canadensis kirbyil {1, a, #2.

53. D. nana.

(@5}
D
o

- muscula #1, a, #2.

Ul
&
°

o

. vaga #1, a, #2.

wn

[0)}

°
e]

. vaga 1, a, #2.

57. D. macclayi #1, b, #2, a, #3.

58. D. picea section of end of internal sac

showing many spine-like setae.
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Figures 59-~73. Sclerites of wmale genitaiic sac of
Dichelonyx backi frowm various localities
showing range of variabldllity.

59. D. backi {1, a, 2.
60. D. backi #l, a, #2.
61. D. backi #1
62. D. backi #1, a, #2.
63. D. backi #1, a, #2.
64. D. backi #1, a, #2.
65. D. backi #1, a, #2.
66. D. backi #1, a, #2.
67. D. back:
68. D. backi #Ll, a, #2.
69. D. backi #1, a, #2.
70. D. backi #1, a, #2.

71.

W)
o
o5
0
e
L

1 ff1 only (only one found)

72 i L, only'#l found.

o
o
o

oy
9!
oy
(&=

73. #1., only #1 found.
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o
0
25
'_
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Figures 74-85. Male genitalic sac sclarites of Dichelonyx
species.

[oN

74. D. volida sulcata #25 a, #1l, b, #3.

!

75. D. valida .

76. D. valids valida 2, a, 31, b, 3.

77. D. albicollis #2, a, #1, b, 3.

78. D. valida vicina 2, a, #1, b, #3.

79. D. decolorata #2, a, #3.
80. D. decolorata 2.

8l. D. decolorata #1, from same individual
as Fig. 79.

82. D. decolorata #1, from same individual

as Fig. 80.
83. D« pusilla.
84. D. clypeata.

85. D. truncata #1, a, setal patch.
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Figures 86-89.
86.
87.
88.
89.

Figures 90-96.

90.
91.
92.
93.
94.
95.

96.

Figurc 97.

Dorsal view of Dicheloryx

De X@iiggy

‘D- glongatula.

D. picea.

Clypeus of Dichelonyx species; above to
left dorsal outline, at right, diagremm
cross-section al about middle showing
relative reflexion and eye position.

D. backi.

D. backi.

D. backi.

D. nansa.

De. vaga.

D. muscula.

DD
lateral view.

speciese.

Figures 98--100.

98.

pronotas.

FFemale genitalic sclerites of Coenonycha

P

atlc

truncata, above,; cross-secltion; below,

Metathoracic wings of Dichelonyx species.

Wing of D. picea.

Wing of D. vaga.

Wing of D. decolorata.
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Figures 101-118. Clypcus of Dichelonyx species:  above

number, disgramm. o cross-section at
about middle showing ove position and
relative reflexions; Lo laft, dorsal
outline of clypous.

101. D. albicolltis.

102. D. valida valida.

103. D. valida lateralis.

104. D. valida vicine (Oregom)

105. D. yalida vicina (Calif.)

106. D. pusilla.

107. D. decolorala.

108. D. picea.

109. D. glypeata.

110. D. subvittata.

111. D. elongatula.

112. D. diluta.

113. D. canadensig capadensis.

114. D. canadcnsis kirbyi.
115. D. fuscula.
116. D. macclayi.

117. D. pallens.

118. D. robusta, a, Oregon, b, California
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Figurce 119. Distribution map of Dichelonyx backi.
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Figures 120-122. Distribution maps of Dichelonyx speciese.
120. D. De o kirbyd.

121. D.

122. D. Egpy%ﬁﬁgta¢
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Figures 123-126. Distribuiion maps of Dichelonyx species.
123. D¢ musculae
124. D. clongalula.

125. D. nana.

126, D. diluta.
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Figures 127-~130. Distribulion maps of Dichelonyx species.
127. D. truncata.
128. D. fuscula.
129. D. vaga.

130. D. albicollis.
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Figure 131.

Distribution Map of Dichelonyx
species.

D. valida valida.

D. ve. vicina.

D. Ve §p1gg§g,
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Figures 132-13

13

13

13

G

20

4‘0

Head and mouth parts of Dichelonyx
third stage larvae.

Head capsule of D. valida vicina larva.

Maxilla and hypopharynx of D. v. vicina
larva.

Epipharynx of D. v. vicina larva.

Right mandible of D. elongatula

larva, ventral view.

Left mandible of D. elongatula larva,
ventral view.






Figures 137-145.

144.
145,
Figures 146--148.
146.
147.

148.

Epipharynxzaes of Dic
D. pusilla.

D. albicollis.

D. valida vicina.

decolorada.

<

e}
L4

truncata.

7
L]

elongatula.

robusta.

g
. ®

=]
?

muscula.

. backi.

1o

lovs larvae.

Maxillac of Dichelonyx larvae.

D. valida wvicinas

o

albicollise.

]

ousilla.
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Figures 149-154. Maxillae of Dichalonyz larvac.

149. D. decolorata.

150. D. robusta.

151, D. muscula.

—
(O3]
N
o

e

backi. .«

153. D. elongatula.
154. D. ftruncata.

Figures 155-156. Rasters of Dichelonyx larvae.
155. D. valida vicina.

156. D. albicollis.
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Figures 157-163. Rasters of Dichelonyx larvae.

157. D. decolorata.

159. D. robusta.

160. D. truncata.

161L. D. muscula.

162. D. Eusjlla“

163. D. elongatula.

Figures 164-165. Caudal view of Anal Lobes of Dichelonyx
larvac.

164. D. backi.

165, D. valida vicina.






FPigure 166. Pheneltic relaticonships awong species and

10.

11.
12.

13.

species groups in the genus DRichelonyx.

Nunbers in circles on the figure refer to
characteristics shared by lhe various spccies.

Adult withoul pronotal sulcus:; fenele with divided
p 5
coxite; larva with sectose anal lobes.

Adult without pronotal sulcus; larve with non-setose
anal lobes. (The non-sulcate -group).

Larva with setosc anal lobes.
Adult without pronotal sulcus; female with undivided
coxite; male internal sac without distincl sclerites

(The Picea Group).

Adull with pronotal sulcus; femnale with undivided
coxite. (The Sulcate Group).

Adult female with undivided coxite; male genital sac
with a setal patch and a single sclerite.

Adult female with divided coxite; male with onc or
more sclerites on internal sac.

Male with two sclerites on inlernal sac; species with
an eastern distribution.

Male with three sclerites on inlernal sac; speciles

with an eastern distribution.

Male with one or two, often hooklike, sclerites on
internal sac; species with a western distribution.

Male with a single beaklike sclerite on internal sac.
Male wilth three sgclerites on internal sace.

Male with a single straplike sclerite on internal sac.
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196
Locallity Data from Specimons Examined

Dichelonyx albicollis (Buormeister), 1855

Canada:
New Brunswick, Bathurst, Vi-27 (1);
Ontario, Hastings Co., VI-6--37 (4), Prince Edward Co.,
V-217-20, VI-26 (2), Ridgeway, VI--29.-13 (1);
Quebec, Queens Park, VI1.-10-1922 (2);
United States:
Connecticut:
Litchficld Co., Cornwall, V1-29--23 (4);
Indiana:
No county, Pine, TV-3--1926 (3);
Massachusetts:
Barnstable Co., Dennis, VIi-4-54 (4);
Franklin Co., Charlemont, VII (1);
Hampden Co., Chicopec, VI (1);7
Hampshire Co., Amherst, v-25-22 (1),
Haydenville, VI--21-59 (1), Northampton,
V1344 (1) |
‘Middlesex Co., Concord, VI (1), Sherborn,
VI-8 (1);
Suffolk Co., Boston, VII-13-1915 (1);
Worcester Co., n.de. (1);

No county: Beach pRluff, VI-21-1¢ (1)
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Mi.chigan:
Cheboygan Co., (only), Vi--19-49 (1);
Marquette Co., Marcuetle, VI-28 (3);
Oceana Co., Pentwater, VIi-.2-7-1947 (1);
No county: Michigan (only), n.d. (3),°
Horn Mt. Club, VI (5);
Minnesota:
Saint Louls Co., Duluth, n.d. (1);
New Hampshire:
No county, Squan Lake, VI-11-37 (3);
New Jerscy:
Burlington Co., Medford, V-26--29 (1);
Gloucester Co., Malaga, V-24-19 (i);'
Ocean Co., Seaside Park, VI-8-25, VI-20-26 (3);
No county: Atsion, VI-16-29 (2);
New York:
Clinton Co., Upper Saranac, VII-6-28 (2);
Erie Co., Buffalo, n.d. (1); | |
Tompkins Co., (only), VI-3-57, VI-9-60 (4),
Ithaca, VI-19-07 (1);
No county, New York only, n.d. (1);
North Carolina:

Jackson Co., Balsam, VI-1-15-65 (2);



Penngylvania:
Franklin Co., Mt. -Alto, VIi-32 (1);
Dauphin Co., VI-16-28 (1);
Monroe Co., Efforl, VIL-20-31 (1); Pocono
Lake, VI-11-11 (1), Tannersville,
VI-2-49, VI-8-50 (2);
Vermont:
Windsor Co., Quechee, VIIL-4-35, VIL-~14.-37 (8);
Wisconsins:

Oneida Co., Minocqgua, VIT~-26~96 (1);

Canada:
Alberta, Banff, VI (1), Bilby, VI-20-24; VI-22 (4),
Cypress Hills, VI-26-~1929, VII-11-1934 (20),
Edmonton, VI-19-15, VI-28--18 (23), Meadows,
VII-20-04 (1), Walerson Lake, VII-10-49 (1);
British Columbia, Ashcroft, VI-23-30 (8), Aspen
Grove, V-7-34, VI-4-31 (4) (hosts: Populus

tremuloides), Briscoe, VI-10-32 (1), Chilcotim,

V-28-21, VI-2-21 (9), Chfistina (Sheep Cr.),
VI-23-25 (i), Copper Mt., VI-22-28 (2) (host:

on Pseudotsuga mucronata), Creston, VII-1-30,

VII-20-27 (75) (host: Psyocomp opi]félus),

Edgewater, VIT-2-29 (1), Fernie, VI-6-3E,
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VI-20-35 (6), Grindrod, Vv-24-1953 (1), Keotenay
Park, VIT-5-29 (1), Kingvale, VI-1-1922 (1),
Langley Prairie, V-8-32 (3), Lumby, VI-31-32
(29), same, (Creighton U.), V-18--22 (1),
Mabel Lake V--25--41, VIL-1-29 (5), Mara,
V-1920, VITI-22 (3), Merritt (Midday Val.),
VI-1-24, VII-3--24 (10), Morrissey, VI-5~46 (1),
Nanaimo (Biol. Sta.), VI-23-20, VI-27 (4),
Pender Harbor, V-24-28, V-27 (4), same (Hotel
Lake), V-10-~26 (6), Pillar Lake, VI-19--27 (1),
Salmon Arm, IV-1-35, VI-30--31 (12), Shuswap
Falls, VI-20-1920 (2), Sicamoué, 1911 (1)
(host: Douglas Pir), Sanich Dist., V-26-17
(1), Sidney, V-8-1926, V-18--26 (4), Spious
Creek, VII-11-1922 (11), Trinity Valley, VI-2-
29, VII-20-29 (35),‘Vernon, V-11-32, VI-26-20
(38), same (23 mi. E.), V-1956 (2), same (Cold
Stream) V-29-1926 (2) (host: On Cherry Apple),
same (Whitemans Creek), VI-12-1920, VI-13-1920
(15),vVictoria, Vi-27-18 (1), Yale Region,
(4 mi. W. Princetén), VI-3-1957 (1), Yauk,
VI-15-1953 (2);

Manitoba, Aweme, VII (4), Brandon, VI-17-1948 (1),

Russel, VII-17-1954 (1);
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Ontario, Toronto, VI-8~1927 (1), Wawa, VII-4-1961
(6); |
Quebeé, Duparquet (Lakcshore), VIL-1-1941 (1),
Knowlton, VI--12-1928 (1), Roberwval, Vim16u38,
VII-1-1938 (5), Sanmauvr, VI-13 (1), Wright,
VI-27~1933 (1)«
United States:
Arizona:
Apache Co., Alpine, VI-4-37 (9), Greer, VI-16-
1937, VII-13-1953 (2), White Mtns., VI-
18-38, VII-13.-1933 (36);
Coconino Co.j; Grand Canyén, VI-1-1946, VI-16-
1930 (11), San Francisco Mts., VIL-1-1959
(5);
California:
Alpine Co., (only), VI-16-1960, V1523~l961 (5),
Ebbetts Pass, VI-25-60, VI-30~60 (4),
Levantian Pcak, VI-23-62 (1), Marklec-
ville, VIT-12-50 (10) (at light), same
(8 mi. S.), VI-22-62 (2), Winne Mucca Lake,
VII-14-1948 (1), Woods Lake, VIT-17-1960,
VIT-18-1960 (2);
Butte Co., Big Bend Mtn., V-8-28 (16), Chico
(nr.), IV-25-1922 (8), Pentz, IV-5-1928,

V-14-1928 (4);
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Calaveras Co., Arndd, V-24.-1961, V-29-1957 (3),
Dorrington, VI-11-56 (1);

Eldorado Co., (only), VI-34, VII (5), China
Flat, V1--28-1948 (3), Echo Lake, VI-16-
1246 (1), Georgetown, VI-23-51 (1),

Grass Lake, VI--29.-57 (2), Lake Tahoe,
Bajou, VI-30-1929, VII-14-1927 (15),
Fallen Leaf Lake, Lake Tahoe, V-17-30,
VIT-25-35 (28), McKinnys, VIL-06 (2),
Meyrs, VI-16-1926, VIIL-26-1952 (13),
Pollock Pines, VI--22-1948, VIT-8-1939
(37), Pyrami R., VII- 12-1948 (2),
Rockbound Valley, VII-23-41 (1), Snowline
Camp, VI-25-48 (12), Strawberry, VII-6-
1951 (3), Tallac, VII-20-21 (14), Vade,
VI-3-37 (1), nr. Whitehall VI--21-31 (9),
Wrights Lake, VILT-2-48 (2);

Fresno Co., Evolution Meadowé, VII-7-1952 (2),
Huckleberry Meadow (6500'), V-29-11,
VII-25-11 (9), Huntington Lake, VI-27-1948,
VIII--18-1933 (95), Lodgzpole Pine;
IV-21-34 (1), Mt. Karser, VII-19-19 (1),
piute Creek, VII-20-1952 (lj; Summit
Meadows, VIT-13--11, VIT-21-11 (3);

Humboldt Co., Green Point, Vl~5m16,'VI“7~16 (8);



202

Inyo Co., Big Pine Crect {(7500'), VI-16--1942
(3), Mono Pass, VITI-5-56 (2), Rock Creek,
VI-16--54 (1), Whithey Portal, VI-28-1962
(3)3

Lassen Co., Black Mts., VI-20-50-, VIL-27-50
(46), Bridge Creek Camp, V-1-1947 (6),
Chester, VIl-14-34 (1), Facht, V-25-24,
VIIi-17-21 (89), Martin Springs, VIL-4-22,
VII-10-22 (2), Norval Flats, VI-5-20,
VI--18--20 (4);

Madera Co., Bass Lake, VI-18-1934 (1);

Marin Co., Mill Valley, 1V-28-13 (1);

Mariposa Co. Miami Ranger Station, VII--5--46
(2), pPotholc Meadow (7750'), VII-3-1946
(4),'Yosemite vValley, V-20-31, VII-30-45
(40), same (Boundary Hill), VII-10-54 (2),
same (Gaylor Lakes ), VII-8-46 (1), sameb
(Tilden Lake), IX-29-38 (2), same (Tioga
Rd.), VI-24-1957 (4), sawe (R. R. Camp),
VII-9-37 (2), White Wolf, VII-5 (9);

Mendocino Co., Rijan Creek, VI-1-52 (1);

Modoc Co., Devils Garden, V-18-31 (3), Lily
Lake, VIT-11-59 (2), Lost TLake (8000'),
VI-14--34 (1), Modoc N. F., VI-15-34 (i),

Nackamorc, VI-15--31 (1);



Mono Co., (only), VI-17-17, VI-18-17 (7),
Coleville, Vi-15--47 (3), Leavitt Mecadows,
VI-30-1¢25 (1), Maanoth Lake, VII~23;57
(1), Monitor Pasgs, VI-23-62 (1), same
(4 mi. E.), VI-24-62, VI-30-62 (4),
Sardine Creek, VI1-27-57 (7), Sonora Pass
(2 mi. BE.), VI-22--60 (19), Tioga Pass,
VI-18--57 (3);

Nevada Co., (only), V-30-1946 (10), Bow N. F.,
V-21-41 (1), C. B. P., VI-20--52, VIL-2-52
(3), Norden (5800%'), VII--10-1956, VII--16--
1952 (3), Sagehen Creek, (Upper, near
Hobart Mills), V-18-62, VIT-14-1962 (70),
Shotgun T.ake (Bowman Mt., 6500'), VII-13--
23 (2), Truckee, VI-19-1927, VII--5-1927
(355, Washington, V-30-46 (7), Cisco, VI-
1911 (4)}

Placer Coc; (only), V-19-18, VI (12), Brockway,
VI-20-41, VIT-15--41 (3), Emigrant Gap,
VI-27-37, VI-1937 (3), Lake Tahoe, VI-25-
1936, V1I-31 (13), same (Carnelian Béy),

VT-24-1964 (9), same (hakeside), VIT-23-
1927 (1), Phillips Station, VIT-25-21 (5),
Sugarbowl, VII-5-55 (1), Tahoe (Angora
Lake), Vi-22-15, VI- 26-1915 (23), Tahoe

City, VI-13-66, VII-4-09 (49);
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Plumas Co., Chester (8 mi. N.), VI-25-60 (2),
Johnsville, VI-7-1964, VIL1-10-1962 (11),
Meadows (3500140001), VI-2.-1924, VI-31
(2), Nelson Creoek, Vllm27w04‘(l), Onion
Valley, VIT-6--1952, VIL-22-1951 (9);
VII-5-28 (1), Santa Clara, X-15-61 (1);

San Bernardino Co., Barton IMlats, VI-15-€6 (2),
Forest Home, VI--23-32 (11), same (1 mi.
W.), VI-20-62 (2), Hanna Flats, VI-21-54
(1), San Bernardino Mtse, 7500', VII-2-
17 (6), Summit, VIT-4-1898 (2);

San Diecgo Co., Mount Palomar, VI-23-62, VIT-18-
63 (7);

Santa Cruz Co., Santa Cruz Island, VIII~-16-39
(7);

Shasta Co., Bumps Heel, VIIL-2-47 (1), Burney
Springs, (2 mi. W.),VV1~24~47 (15, Fall
River Milis, VIL-11-23(1), Kings Creck
Meadow, VI-2-47 (6), Lassen National
Park, VI--15-1947, VIT-19-45 (52), same
(Bridgé Camp), VI-2-1946 (2), same (15
mi. N. E.), VII-1-1960 (8), same (Cinder
Cone), VI-19-41 (1), same (Hat Creek),

V-19-37, VII-10-1955 (13), same (Hat Lake),
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VI-20 (1) , same (Lussen Peek Trail),
VIT-14-47 (2), same (Msnzanita Lake)
V~23n445 VIT-19-45 (55), same (01d
Station) VI-24-1955 (2), same (Ponderosa),
VI--2-1946 (1), McArthur Burncy Falls St.
Pk., VI-22-24-1960 (3), Mt. Lassen,
VII-8-1955 (5), Shingletown, V-24--41,

VI-7 (2), Suwmit Lake VII-1947 (1);

Sierra Co., Bascets (3.5 mi. LE.), VI-19-60
(1), Gold Lake, VI-6~34, VI-21-21 (7),

La Pass, VII-3-1960 (2);

Siskiyou Co., (only), VI--2-11, VII-19 (5),
Fowlers Camp, VI-12-1946 (24), Horse
Creek, V--10-1952 (1), McClcud, (9 mi. E.),
V--30--52, VI--20-1914 (12), Mt. Shasta,
VI-3-37, VII-1-1941 (164), same (8000'),
VIIT-3-58 (10, same (7000'), VIIT-13-58
(3), samce (Panther Mecadow), VIIT-8-1956
(1), Mt. Shasta City, VI-15-60, VI-21-24-
1958 (11), Shasta Sprinés, VI~21~ZO,
v1;27m51 (4);

Tehama-COQ, Mineral VI-25-6G3, VI-30-1962 (2);

Trinity Co., Carrville, V-17-1934, VI-30-13

(20), Coffeec Creek, V-17-1934 (1), same
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(Big Flal), VI-21--1934, VvI-22.-1934 (11),
Nash Mine, VI--12--1913 (1), Zenia, VI-19-
35 (1); |
Tuolumne Co., (only), Vil (10), Bunble Bee,
VI-23--1951 (2), Dardanelles, VI-26-1951
(1), same (5 mi. S.), VI-30-1964 (4),
Douglas Station, VIT-~-12-1937 (14), Pine
Cresl, VI-22-29, VI-29-1965 (3), nr.
Sonora, VI-21-30 (3), Sonora Pass, VIL-6-
51, VIIL--27-1951 (4), Strawkerry, VI-4.-
1951, VvIL-1-1951 (60), Tuolumne Mecadows,
VI-29-16 (2), Twain Harte, V-28-55 (1);
Tulare Co., (only), VI-19-1953 (4), BReach
Ridge, VII-24-30-1965 (4), Camp Sierra,
(6400'), viX (1), Kawcah, (7500'), VI-20
(4), Kings Canyon, VII-4-56, VII-6-196G]
(4), Mineralking, VII-1-1935 (1), Sequoia
National Park, V-27-29, VIIT-2-1929 (28),
same (2-3000'), VI-12-1929, VI-14-1929
(5), same (7-9000'), VI-17-1929 (2),
same (Gianli Forest), VI-20-51, VII-1915
(14),rsame (Lodgepole), VI-25-1944 (8);
No county: DBadger Flat, VII-22-1937, VII-26-
1937 (16), Bear Lake, VII-4-19 (2),

Buiff Lake, n. d. (1), Camp Sacramento,
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VI-7-1942 (1), Carabeu, VI-1-46 (1),
Diamond O. (Mather B. A.), VIL-4-44,
VIIT--14-44 (12), Donner Lake, VIIL-~3-
37 (1), Kcho Sumrit, VII-8--38 (7), Fallen
Heart Lake, V-30 (2), Festher River, VI-9
44 (5), Glacier Nat. Falls, VIT~30-30 (1),
Glacier Pt.,, VI-22-31 (1), Kalser Pass,
VIT1-21-1937, VI1-27-1937 (8), ML. Ralston,
VIIT (1), Mt. Springs, V-21-34 (1),
Nevada Falls, VII--29-1946 (1), Pohono
Trail, VI-18-1931L (1), Rivérton, VIT-6-
1931 (2), Sentinel Drive, VIT-3-46 (5),
Tahquitz Canyon,VI-30--48 (%), Tassararo,
V-25-64 (1);
Colorado:

Clear Creek Co., VI-16--33 (1);

Fagle Co., Avon, VI-26-32 (1), Edwards, VI-?5..32
(2);

Gunnison Co., Gothic VI-26, VII-1-1962 (2);

Park Co., Fairplay, VI-29-38 (1)

Pitkin Co., Aspen (2 mi. N.), VITI-13-1963 (3);

Routt Co., Steamboat Springs, VII-1-1944 (36);

No county: Kenosha (10,000'), VI-29-38 (1),
Rabbit Farg Pass (90G0'), VI-20-1950

(1), Red Feather, Vi-14-37 (1);



Idaho:
‘Bonner Co., Priest Lake, VIV-4-54, VII-15-
1927 (6);
Camas Co., Fairfield, Vi-24--60 (6) (host:
Pseudotsuga menzicsil);
Clark Co., Dubois, VII-6-~1960 (30);
Laﬁah Co., Cedar Mt. (Moscow), VI~9MBS, VI-24-
20 (6);
No county: Snake R., Divide Cr., V-16-25 (2);
Montana:
Cascade Co., Monarch, VI-1930 (8);
Lincoln Co., West Fork Yaak R.; VIT-2-66 (1);
Madison Co., Ennis, VIT-3--59 (1);
No county: Bitterroot Nat. Forest, VII-1965
(1), Glacier National Park, VI-3-1930,
VII-19-1950 (45), Picnic Derby, VI-15-
1949 (1);
Nevada: o
Elko Co., E. Slope Spruce Min., VI-26-56 (1);
Ormsby Co., Carson City, VII-6-34 (1);
Washoe Co., Mt. Rose, VI-9-1958, Vllm28m62‘(l3);
New Mexico:
Otero Co., Cloudcroft (9000'), VI-12-1905,
VIIT-12-05 (15);

Sandoval Co., Jdemez Mts., VI-4 (1),
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Santa Fe Coo., VI-14-35 (17);

Oregon:

Baker Co:, Anthony Take, VI-24-60, VIT--12-53
(29), Baker, VI-2-39, VII[-4-38 (12),

Baker, Spring Creek, V-25--42 (1), Crane
Flats, Whitman N. F., VII-26-45 (1),

Durkec, VI-17-41 (2), Durkee, (Powell Cr.),
VI-21-48 (1), Pine Creeck (Baker), V--12-1940,
VIT-7-46 (11),; Spring Creek, VI-12-55

(8), Sumpter, V1I-32 (2), Marys Peak,
VI-1-1946, VIL-6-1956 (4);

Benton Co., Corvallis (14 mi. W.), VI-19..32,
VIIT-11-53 (22), Corvallis, MacDonald
Forest, X-7-54 (reared larva) (1), same,
X-9-60 (in soil) (1), Mary's Peak (Meadow) ,
v—30~19é4, VITIL-4--1946 (207) (hosts:
sweeping Runex acetosa, Noble Fir),
Philomath (Wood Cr. Rd.), V-30-~1960 (1);

Clackamas Co., Government Camp, VII-7-38,
VII-22--62 (3), Timberline, n.d. (2);

Coos Co., Bandon, V-10-46 (3), Coos Head,
V--7-3% (1), Hauser, V-6-39 (13), North
Bend, V-6-3S (2);

Crook Co., Ochoco, 1914 (1), Prineville (28

mi. E.), VI-8-c2 (2);
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Deschutes Co., Bond, Vi-1..25 (1), same, (7 mi.
Se), IX-14-53 (4), waie (10 mi. W.) VI-
21--39 (3), same (11 mi. W., Tumalo Cr.),
VI--29-64 (1), La Pins, VI-26-57 (4), same
(6 mi. N. F.) IX--19583 (1), same, (9 mi.
W., Pringle Falls), VII-25-57 (2), Sisters,
(10 mi. S.), VI-15-40 (2), same (Green-
lake), VIITI-28 (1), Three Sisters, n.d.
(1), same (Scott Lake, 4650'), VII-17-27
(1), same (White Branch Mdw., 5500'),
VIT-19--27 (1)

Douglas Co. Bradley Creek, VI-23-56 (4), Camas
Valley, V-7-39 (2), Crystal Springs (E.
of Lomola), VIT--4-64 (1), Diamond Lake,
VIT-2-50 (2), East Oakland, V-15-49 (1),
Elkhead, V-15-49 (1), Kelsey Valley, VI-20-
62 (VI-26-62 (30), Lemola (Tokatee),
VI-26-62 (1), Winchester, Ve19-54 (1)

Grant Co., (only), TV-5-14, VIIL-11-14 (7),
Dixie Pass, VII-10--1953 (2), Rooney Camp
Springs, VI1-19-36 (1);

Harney Co., Devine Canyon (10 mi. W. Burns),
VI~13—64 (3), rish Lake, VI-11-39 (6);
Glen Aspen CGrove (2.5 mi. én), VI-18-25-54
(1), Ochoco N. F;, VI--30--1946 (1), Steens,

(8000'), VII-15--53 (2);
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Hood River Co., Mt. Hood, VI-20~1925, VIT-27
(14), sama (Cloud Cap ina, 6-7000")
VI-6~1930), VT~22~j935 (2), same (Home-
stead Inn), VI-30--1927, VII-7-1927 (62),
Parkdale (20 mi. S.), VIL-23-38 (1),
Riodan Hill, T-20--60, IX--15-60 (6) in
soil, Still Creek, VIL-14-56 (4);

Jackson Co., Butte Falls, VI-7--41, VI-27-57
(52), same (8 mi. S. E. R4I5, T35S Sec30),
X=11-1960 (3), same (10 mi. BE.), V-11-
1960 (1) (in soil), sawme (13 ni. E.),
V-10--61 (2), Deerberry Creek, VIT-8--1962
(1), Fish Lake, VI-12-1938 (2), CGriffin
Creek, 1Iv-25-1946 (1), Jacksonville,
V-3-1956 (2), Medford, Vi-27-41 (1),
Pinehurst, V-21-61, VI-5-1959 (4), same
(5 mi. W.), V-24-58 (3), Prospect, VI-1l-
38 (3), Prospect, (10 mi. E., Bessie
Creck), VI-25-64 (1), Ruch, V-19-1962 (2),
Talenl, VI-9-193G, VI-15-36 (8), Union
Creek, VI-17-61l, VII-5-1941 (23), Whiskey
Springs Campground (hr. Butte Falls),
VI-28-29-67 (180);

Jefferéon Co., Blue Lake Trail No. 91, VIT-13-63

(8), Metolius River Headwaters, VI-15-16--
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1966 (75) {(u.v. light), Suttle Lake
(5 mio W), VIT-8-32 (L)

Josephiﬁe Co., Mpplegele River (7 mi. S. Grants
Pass), V-18.62 (5), (only), VI-11-1910
(9), Kirby, Vlmli~l910 (1), Illinois
River, V-18-62 (2), Selma (N. W.),
V-18-62 (1)}

Klamath Co., (only), VIi-6-1941, VII-19-1938
(98), Becaver Marsh, VIIIL[-5-1955 (5),

Bly, (3 mi. N. W.), VI-1-62, VI-5-55 (9),
same (L1 mi. Eo), V-22-58 (1), Chemult,
VIIu28~l§59 (12) (at light), same (20

mi. S.), VII-10--46 (1), Cherry Creek,
VIi-12-62 (13), Crater Lake, VI-16-58,
IX-1 (77), Crescent Lake, VII-2-52,
VIT-14-62 (4), Denny Creck, V-27-58,
V-30-1960 (16), Diamond Lake, VI-6-1957,
VII--16-1939 (13), Fort Klamath, VIw26w62
(2}, F'remont Nat. Forcst, 5000°', V18-
1922 (1), Gearhart Mt., VII-19-1958 (3),
Keno (Topsy Crade), V-18-58, V-21-30 (5),
same (Klamath River), V--21-50 (2), Klamath
Falls, V-16-1924 (2), same (Geary Ranch),
V--17-61, V-23-58 (14), IL,ake O'Woods,

V-29-54, VII-4 (77), Mercit Creeck, VI--6-55
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(1), Mt. pitt (bace), VII-12-58 (7),
Odessa Creek, VI-15-C2 (4), Pelican Butle,
VIT--8-1960 (20), Saddle Mt. (3 mi. S.),
VEL-7-62 (%), Spencer Creek, VI-1-56,
VI-15-58 (22), Sumrit Lake, VI-20-62,
VIT-23-62 (7), Sun Creek, VI-10-62 (2),
Whitefish Creek, VIT-17-62 (1);

Lake Co.y Fossil Liake, V--16-57 (1), Harl Mtn.,
Vi-17-36 (2), Harl Mt. Anteclope Refuge,
VI--25--54 (G) (swecpling mcadow), Hot
Springs Camp, VI-14-61 (8), Lakeview
(Prairie Summit), VII-12-62 (3), LaPine
(13 mi. SB), IX-12-58 (3), Quartz Mt.,
V-22-58 (1), Silver Lake, (13 mi. N.),
VI-13--61 (1), Warner Mtns. VI-18-1922,
VI-20-1922 (7);

Lane Co., Fugene, IV-15--34, V.-2--62 (2},
Florence, V-19-47 (1), same (7 mi. S.),
IV-23-56, V-3-67 (4), Junction City,
V-15-61 (1), Sunrise Shelter, VIIT-1-1959
(3);

Lincoln Co., Newport, VI-8-25 (1), Waldport,
VI-10-25 (1)

Linn Cép, Alsea, V--25-30 (1), Hoodoo Ski Bowl,

VIT--25-66 (8), Iron Mt., VII-17-61 (1),
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Linn Co. Monwnent Pk., VI-16-60 (1),
N. Fork Santiam Rivor, Linn Co., V-16-
54 (2), Tosl Prairie Cempground (45 mi.
E. Swcethome), V-19-66 (1), Santiam High-
way, Big Mzadow, VI-14.-40, (1), Santiam
Pass, VI-24--54, VIT-9.-53 (2), Santian
Summit, VI1L-24-54 (1) (host: Ponderosa
pine); Santiam River, North (LlO0 mi. N.
Highway 20), VI.-24--1955 (5), Tombslona
(Prairie), VIT-1-1962 (1), McKenziec Pass,
VIL--18-27 (1), same (Adler Springs,
3025'), VI-20-27 (1), Mills Creck, VIT-4
1962 (1);

Marion Co., Breitenbush Hot Spring (8 mi. E.),
VII-11-1964 (4), Detroit, VI-6-27 (3),
Tdaho, VII-22-46 (2);

Tillamook Co., Island Camp, F. C. (2 mi. N.
Tierra del Mar), V-11--60 (l),VSaﬁd Lake,
V-7-39, V-12-40 (14);

Umatilla Co., Blue Mts., Vi~11-40 (3), same
(Bone Springs), VI-7-38, VI-18-35 (14),
same (Moffel Mead), VI-7-38 (9), Mcacham,
V-26-36 (1), Tollgate, VI-19-49,

VIL-7-64 (6);
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Union Co., Tollgate (4 mi. ESE), VIi-26--60 (1);
Wallowa Co., Flora (8 mi. N.), VI-7-63 (1),
Lake Wallowa, VI-15L--38 (47); Lostiﬁe (15 mi.
Se), VIL--12-64 (11), Tostine Creck, VII-

12-64 (13);

- Wasco Co., I'riend, XII-30-53 (2), Maupin, V-7-

37 (2), The Dalles, VIII-28-56 (2);
Washington Co., Hillsboro, V-12-36 (1) (light
trap);
Yamhill Co., Amith, VI-4.-39 (1), Dayton, V-9-
36 (1), McMinnville, V-2-36, V-28-27 (G);
No county: Bear Springs, V-18-1940, VI..18-~

1939 (11), Swim, VIT-2-42 (3);

Cache Co., Cache N. ., FI-30-1953 (1), Logan,
VIT-15-1922 (11); o

Utah Co., Aspen Grove Camp, VII-6-1935 (4),
ML. Timopanogos, VI--6-26 (7), Prévo,
VI-13-12, VI-20-12 (6), Provo Canyon,
Washalceh Mis. VI-11-1930 (2);

Wasatch Co., Heber (Daniels Canyon), VII[-5-1922
(3);

Weber Co., Willard Peak, VILI-~14-1953 (1);
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No county: Dividen, Vi-9 (3), Silver Lake,
n. d. (2), Roscvere Crezsk, Raft River
Mtse., VI-1928 (3);

Washington:

Asotin Co., Field Springs St. Park, VIL-4-46
(5)3

Columbia Co., Dayton, V-13-27, VI-6-27 (2);

King Co., North Bend, VI1-11-1220 (1), Sealtle,
V-9-075 V--13-07 (12);

Klickitat Co., Easton, n.d. (10, Simcoec Mis.
Sotus Pass, V-31-064 (l)§

Picrce Co., Fort Lewis, V-29-51 (3), Longmire
Springs, VI~26-49 (1), Mt. Ranler, VI-28.
1936, VII~-20-35 (2), Spenaway, VI-10-3%,
VI-21-40 (3);

Skamania Co., Mt. Adams, VI-24-1925, VII-27

Snohomish Co., Arlinglon, V-17-1928 (35;

Spokane Co., Spokanc, VI-20 (1);

Yakima Co., American River, V-24--58 (1),
Naches River, VI-8-27 (3), Rimrock Lake,
V--18--1958 (1), Tieton, VI-15-35, VI--16-

1935 (3), Yskima Indion Forest Res.,

VI-30-25 (4);
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No county: Boca, V-30-1940 (1), Grand Mound,
V-25-1929, V--30-1929 (2), Nile, VI-9--23
(1), Signel Peak, Vv1-21-1935, VIT-24--36
(4);

Wyoming:

Teton Co., Jennies Lake, V-32 (3), Teton N. P.,
VI-18-63, VI1-1947 (4);

Yellowstone National Park, V-4-27, VII-14-55

(593

Dichelonyx canadensis canadensis (Horn)

Caﬁada:
Ontario, Constance Bay, V-22-1933, VI-22-1960 (5),
Mer Bleue, VI-8.-27 (1), Toronto, VI-8-37 (l);
Quebec, Duparquet; VI--15--41, VI-25-41 (10) (hosts:

Salix discolor), Ft. Coulonge, VI-8-1917,

VII-8-1917 (3), Forestville, VII-7-8-27 (5),
Kazubazun, VI~6~10-27 (8), Knowlton, VI-12-28
(10), Montreal Island, n. d. (1), Saguenary
River, VIT~24--1906 (1), Thunder River, VI-13-30
(1) |
United States:
Maine:

Oxford Co., Paris, VI-8-37, Vil-7-1937 (24);
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Minnesotas:

No other data, (1)

Dichelonyx canadensils kirbyi Brown

Canada:
Alberta, Medicine Hat, VI-4-29, VI-21-30 (7);

Manitoba, Awcme, V--1-14 (2), Carberry, VI-14-53 (1),
Cartwright, n. d., (2) Onsh, VIL-15-20 (2),

Robin (30 mi. N.), VIT-14-54, VIT-15-54 (2),
Victoria Beach, VIL-1--18 (2);

Saskatchewan, Canora, VILl-10-54 (1), Lake Madge,

VIT-7-1954 (1), Prince Albert, VIT-3-54 (2);
United States:
Michigan:
Keweenaw Co., Eagle River, VI-15 (1);
Nebraska: |
Sioux Co., VI-19-1911 (1)}
North Dakota:
Ransom Co., McLeod, VI-8-62 (2);
South Dakota:
Custer Co., Custer, VII-3--32 (4), Pringle
(8 mi. N. at Flynn Creck, 5400'), VII--8-
9-1961 (2); |

Pennington Co., Hill City, VI.-8-46, VI.27-46

(3);



Dichelonyx diluts (Fall)

Canada:
Nova Scotia, VI-12-24 (1);
United States:
Connecticut:
Hartford Co., New Britain, n. d. (1);
Massachusetls: |
(only), IX-15-24 (4);
Hampden Co., Chicopec, VI-2--1900 (2);
Middlesex Co., Framingham, V-26-12 (1)
(host: sweeping raspberry), Sherborn,
Vi-12--15 (1), Tyngsboro, VI-5-03, VI-9-
15 (7);
Suffolk Co., Brooklinc, VI (1);
Michigan: 7
St. Joseph Co., Three Rivers Game Preservce,
IV-24-58 (5);
Missouri:
(only), n. d. (2);
New York: |
Wyoming Co., Pike, n. d. (1);
North Carolina:

Jackson Co., Balsam, V-15-30-1967 (103)

(u. v. light);
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Pennsylvania:
Allegheny Co., Aspinwell, Vi-15-26 (1);
Dauphin Co., VI~30-.28 (1)});
Monroe Co., Tannersvillo, V1m2w49 (1)
Northanpton Co., Windgap, VI-18-31 (1);
Philadelphia Co., Manayunk, n. d. (1);
Westmoreland Co., Jeanette, V-29-32 (5);
No county: Belfast, VI-4-49 (2), Castle
Rock, VI--7 (1)
~West Virginia:

Marion Co., Fairmonl,; V-25-~29 (2);
Dichelonyx elongatula (Schdnherr)

Canada:
Ontario, Brue Peam (?), Cape Croker, VI-2-46 (2),
Ottawa, VI-12-1913 (1), Prince Edward Co.,
V-9-22, VI-11 (4), Toronto, V-5-09, VI-30
(7); |
Quebec, Knowlton, V-21-22-27 (1), Montreal, n. d.
(1), st. Martin, VI-26 (1):
United States: -
Connecticut:
Hartford Co., New Britain, n. d. (1);
Litchfield Co., CornWalli VI-5-192] (6);

No county : Shore Beach, V-97 (5);



Illinois:

Jackson Co., Giant Cilty stete Park, V-5-6--61

(3);
Indiana:
Lake Co. (?), Miller(s), VI1-11-1918 (1);

Towa:

Johnson Co., Towa City, V-20, V-28-11 (2);

No county: n. d. (2);
Maines:
Kennebec Co., Monmouth, VI-28-1906 (1);
Oxford Co., Paris, VI-4-45 (1);
No county: Wales, VI-15-06 (2);
Massachusetts:
Hampshire Co., Mt. T(o)m, VI-1-19 (2);
Middlesex Co., Concord, VI (1), Shérborn,
VI-12-20 (2), Tyngsboro, n.d. (7),
Framingham, V-30, VI-14-15 (3);
Suffélk Co., Brookline, VI (1), Milton,
VI-1-23 (1);
‘No county: Lenngton (?), VI-30 (4);
Michigan:
Marguette Co., Marquette, VI-28 (1);

Washtenaw Co., Ann Arbor, VIi-?2-34, VI--3.-34

(23), Whitnmore Lake, V-14--56 (2) (host:

beating Quercus);
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No county: Horn IMbt. Club, VI (9), Ag. Coll.,

V23222 (8);
Minnesota:
Ramsey Co., St. Paul, V2822 (1);
St. Louis Co., Duluth, n.d. (3);
No county, ﬁ;d. (1)
Nebraska:
Douglas Co., Omaha, V-9-1908 (1);
Sarpy Co., Bellevue, V-9 (1);

No county, n.d. (1);

New Jersey:

Warren Co., Phillipsburg, VI-8-18 (14);

New York:

Albany Co., Cohoes, VIL-25-1950 (1);

Clinton Co., Upper Saranac, VII-2-28, VIIi-14.-

28 (21);

Erie Co., Buffalo, VI-15-02 (1);

Rockland Co., Tompkins Cove, VI-5-97 (1):

St. Lawrence Co., Canton, VI-2-27 (1);

Tompkins Co., Ithaca, V-27-33, VII-5-95 (2);

Westchester Co., Scarsdale, VI-1-40 (1);

Wyoming Co., Pike, VI-1-1201 (2);
No county: Cent., n.d. (1), (H?)orns,

V-25-30 (1);



North Carolinas
Avery Co., Cranbarry, VI-9 (1);

Buncombe Co., Asheville, VI (6), Black Mts.

Jackson Co., Balsam (4000'), V-1-30--1966
(282);
Ohio:
Hamilton Co., Cincinnati, v-28-62, VI-4 (4);
Ok lahoma:
Murray Co., Davis, 1V-30-62 (2);
Pennsylvanias .
Allegheny Co., Aspinwall, V-27, VI--15-26 (7);
Dauphin Co., (only), VI--5-27, VI-30-28 (9),
Hummelstdwn, V-25--21 (1)
Monroe Co., Effort, VIwéu31 (1), Mt. Pocono,
VII-3--30 (1), Tanncrsville, VI--2-44,
VI-30-48 (7);
Northampton Co., kaston, VI-3.--30, VI-4-30
(3), Windgap, VI-18-31 (5);
Westmoreland Co., Jeanette, VI, n.d. (4);
No county: SGIfasﬁ, VI-4-49 (9), Castle Rock,
Vi-7 (6), Bdge Hill, VI-5-98 (2),

Hunters Run, VI-6-28 (4);
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West erginiai
Morion Co., Falrmont, V-25-29 (1);
Wisconsin:

Dane Co., Madigson, V-24-51 (1L);
Dichelonyx fuscula (LeConte)

Alabama:

No county, Monte Sano Statle
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11llinois:
Sainﬁ Clair Co., Belleville, n.d. (3);
Kentucky:
Edmonson Co., Mammoth Cave No P., TV-23-1961 (28)
(at light)
Missouri:
St. Louis Cb., St. Louis, n.d. (1);
New Jersey:
Burlington‘Coc, Palmyra, V-10-27, V-10-28 (9),
Riverside, VI-16-29 (4), Riverton, IV-23-25,
VIT (6) (host: on oalk);
Camden Co., Canden, V-2--12 (7);
No county: Atsion, VI-16-29 (1);
New York:

(only), n.d. (3);
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North Carolinas

Buncomba Co., Asheville, V-4-13 (5);
Ohio:

Hamilton Co., (only), n.d. (1), Cincinnati, V--25-

.02 (3);

Pennsylvania:

Delaware Co., Philadelphia, V-6 (7);

No county: Angors, V-3, V-6 (10), Valley Stream,

VI-14--95 (1)}
Dichelonyx muscula (Fall)

Californila:
Los Angeles Co., Azusa, June (1), Big Dalton Dam
VI-26-50 (1), Bouguel Canyon, n.d. (4), Canp
Baldy, VI-26 50, VIT-2--50 (3) (hosts:

Eridogeton), Chilao'Flats, VI-21-53 (1)

Crystal Lake, VI-11-38, VIL-9-52 (12),
Glendale, IV-29-37, VIT-11-56 (8), Mt. Wilson,
VI-19-37 (28), Newhall, V-4l (1), Pasadena,
IV-30-32, V-21-32 (16), Pasadena (Mt. Lowe),
VI (3), Pomecna, V-16-30 (2), San Dimas,
Iv-1-34 (4), San Gabriel Canyon, V-18-32 (3),
Tajunga, VI--5-45 (34), Tanbark Flats,; V-24-50,

VIL--7 (259) (hosts: Adenostoma, Quercus);
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Riverside Co., Banning, V-25-28, Vv-30-28 (3),
Hurkey Creek (Canp), San Jacinto Mis., TV--30-
37, VI-15-57 (43 (hosts:  Bealting Chemisc,
beating Adenostoma fesclicularun, ex. Cerearpus),
Idyllwild (14 wi. N. W.), VI-15-54 (1) (host:
beating Adenostora fasclicularvm), Keen Camp,
Sén Jacinto Mts., V-31-39, VI-6-12-1912 (8),
The Gavilan, VI-17-51 (2)?

San Bernardino Co., Cajon Jct., VI-7~58, (2), Cajon
Pass, VIN-26-30 (2), Camnp Baldy (Mt. Baldy),
V-26--34, VIT-14--21-26 (28) (hosts: Ceanolhus,
Chsmisae), nr. Chilao Ilats, San Gabricl Mtso;
VI»5—62 (8), Cola Creek Ranch San Rernardino
Mts., VIL-1-22 (1), Lake Arrowhead, V-25-33 (1),
Lytle Creek, VI-8-28 (10), Redlands (10 mi. N.
3500'), V-10-54, Vi-5--54 (2) (host: beating
Adenostoma fascicularum), San Bernardino,
V-20-1940 (4), San Rernardino Mts. 300',
VI-5-52 (1), Victorville, VI-7-30 (4);

San Diego Con; Warner Springs, VI--13-60 (3);

San Luis Obispo Co., Oaks, Mint Canyon, Iv--20-32
(1) (host: Adenostome);

v Mt., V-30-19 (1);

(9]

Ventura Co., Frazi
No county listed: Roberts Camp, V-5-34, V-16-34 (10),

Saddle Pezk, Santa Monica Mts., V-5-57 (2),



Sand Flat 5500', VIi--2.--30 (1), Tassajara
Hol Spr., V-25-54 (2), Walerman Canyon,

V-27-16, V-29--1.6 (12);

Dichelonyx nana (Fall)

California:
Los Angeles Co., Newton (?), V-26-1960, VI-24-1954
(4), Pasadena, April, May, 1897 (6);
San Diego Co., (only), V-6-97 (4), Jacumba, n.d.
(3); |

No county: Hipass, V--11--27 (2).
Dichelonyx picea (Horn)

Mexico, Baja California:
(only), n.d. (4), Arroyo Seco, X~6-41 (5), Canipole,
X-2-41 (6), La Paz, X-7-41 (5), Las Animas, X-12-
41 (3), Miraflores, VIL-29.-19 (1), San Bartolo
(5 ml. Wa), VIT~13-38 (L), Santa Rosa, IX-01 (6),
Sierra Laguna,.n.d( (2), Todos Santos, X-10-471
(9),1Triunfo, VII-13-38 (3);
United States:
California:
One doublful record onjy (label inverted),

Clear Lake, IX-13--42.



228

Dichelonys ponilla (hotConte)

California:

Inyo Co., TLone Pine, V-20-1951 (1);

Los Angcles Co., (only), IV-1, VII1-6-52 (13),
Ahaden, VI-13--50, VI-19-60 (5), Alhambra,
VI-25--19 (2); Benedict Canyon (5 mi. N.
Beverly Hills), VI-5-1957 (1), Bouquet Canyon,
VI-17-38, VIIT~7~37 (10), Brentwood, VI-18-
57 (1), Burbank, V-23--30, VI-21-30 (8), Camp
Baldy, VII--2-1950, VIT.-11-1950 (2), Clare-
mont, n.d. (1), Frenchman Flafs, V--15-49 (5),
La Canada, Tejurga, VI--20--1954 (25), Glendale,
VI-9-1950, VIII-25-195%4 (70) (some al light),
Glendora, VI-1-1950, VII-7-1950 (38) (sone
at light), Griffith Parl, VI-19-1957 (L),
Lake Hughes, V-2-1959 (1), Log Angeleé, VIQl
1924, VII-11--1930 (8), Minl Canyon, V-26--37,
VI-21--49 (5), Pasadcena, May, VIT-16-30 (6),
pomona, Vi-27-31 (1), Saugus, VI-18-31 (7),
‘Sierra Madre, VIIL-31 to VIII-8-1911 (1),
Tanbark Flats, VI-10-1950, IX-5-1950 (131),
Topanga Canyon, VII-2-1957, VIT-31-58 (6),
Tujunga, VI-5-1945 (3);

Mariposa Co., Fish Camp, VI-9-42 (1), (Miami?)

Ranger Sta., VI-42, VI-5-42 (2);
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Monterey Co., Arroyc Seco Camnp, V-1-1960 (2),‘
Bradley, TIJI-27-1920 (1), Carmel, VI-15-.1908
(3)3
Orange Co., Carden Grove, VI-18-1927 (1), Santa
Ana Canyon, VIi-20-30 (6);
Riverside Co., Banning, V-20-1941, V--30--1928 (3),
Gilman Hot Spr., VI-19-1951 (1), HNurkey Creck,
VI-3-1934 (1), Hermetl Valley, V--30-31-1954
(1), Keen Camp, VI-5-39, (1), Palm Springs,
V-30-58, VIL--6-1950 (5), Ribbonwood, VI-20-

38 (1), Riverside, VII-20-1938 (1), The Gavilan,
VI-17-1951 (24), Vandvanter Flat, VI-4-1940

(3);

San Bernardino Co., Barton Flats, VI-15-6C (1),
Cajon Pass, VLI.--24-1940, (4), Cémp Baldfi
VI--25-56, VI-27-1956 (5), Forest Hbme, VI-17-
28, VI-18-~28 (2), Lytle Creek, VI-6-28, VI-8
21 (12), Morongo Valley, V-19-1951 (2),
Ontario, VIT-2~1931 (1), San Bernardino,
V-20--40, VIT-2-1956 (8), Upland, VII-4-1952,
VII~-6-1952 (43), Victorville, VLI-7-30 (1),
Wrightwood (6 ﬁi, N.E.), VI-7-54 (3);

San Diego Co., Carlshad, VII-3-1954 (2), Coronado,
V--1-1896, V-7-1820 (7), Del Mar, V-14-45,

VIII-30--1942 (18), Dripping Sp. C. G.,



VI-24-1954 (2), PEncinitos, VI-22-32 (1), La
Jolla, VI-17-1963, VI-18-1963 (3), Oak Grove,
V--28-1966, VIL.- 7-1956 (L), Pine Valley, ViI-.-
27-1962, (6), Poway, VI-12-17 (3), San Dicgo,
IV-23-20, VI-6-28 (80) (hosts: Adenostona,
and alt light), Warner Spr. VI-10-1956 (1);
Santa Barbara Co., Buelton, VI-17-37 (2), Goleta,
VI-17-1965, VII-23-1965 (65), Les DPrietos,
VI-25-1265 (2), Refugio Beach (3 mi. N.),
VIT--4--1265 (2), San Marcos Ranch H. Q., VII-
5-1956 (1), Santa Barbara, VI[-16-1951 (4);
Ventura Co., Ojai (8, 10, 12), Jeope Cr. V-30--49
(3), Piru, V-24--37 (1);
Ne?ada:
Storey Co., Dayton, ViI--20-58 (5);
Mexico:
Baja California, Ensenada, VI-27-25 (2), Sierra,
Las Encinas, VI-3-1958 (1);
Questionable Records: |
Colorado:
Allison, 29-VIIL-1935 (1);
Oregon:

Yamhill Co., Dayton, 7-2-39 (1)
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Dichcelonyx subvittais (TLeConte)

Canada:

Manitoba, Winnipeg, n.d. (1);

New Brunswick, Bathhurst, VI-15, VI-22 (2);

Ontario, Algonguin, V_20~1923.(2); Brule Lake,
VITIL-3-11 (1); Priva, VI-11, VII-7-17 (6);
Rainy R. Dist., n.d. (1); Trenton, VI-23 (2);

Quebec, Duparquct, VI--4.-31, VII-1.-36 (53) (hosts:
Betula, Corylus rostrata, Acer, Populus

tremuloides, Salix, wild raspberry), Knowlton,
VI-21-22-27 (2); Lake Opasatika, VI-1 (1);
Montreal, n.d. (2), Montreal Island, n.d. (2)
(host: Larix); Perkins Mills, VI--23-36 (1),
Woburn, VI-19-23 (1);
United States:
Connecticut:
Litchfield Co., Cornwall, VI--18-24 (4};
Indiana:
Lake Co. (2), Millers, ViI-11--1918 (2);
Maine: |
Oxford Co., Rumford, VI-11-45 (1);
Michigan:
MarquetteCo}, Marquette, VI-28 (4);

No county: Horn Mt. Club, June (19)



Minnesota:

St. Louls Co., Duluth, rn.d. (18);
New Hampshire:

No county: n.d. (2)
New Jersey:

Warren Co., Phillipshurg, VI-16-18 (4);

New York:

Franklin Co. (?), Uppecr Saranac, VII-8-29,
VII-14--28 (4);
North Carolina:
Avery Co., Cranberry, VI-8, VI-9 (2);
Buncombe Co., Black Mt., n.d. (2);
Pennsylvania:
Luzerne Co., Hazelton, n.d. (1);
Monroe Co., Pocono Lake, VI-11-11 (1);
Northampton Co., Easton, VI-6-22 (1),vwindgap,
VI-2-30 (1)
Sullivén-Co., La(p)orte, VI-6-9-39 (1);
“Westmoreland Co., Jeanctte; ned. (1)
South Dakota:
Lawrence Co., Lead, VI-18-1934 (7);
No county: ~Englewood; VI--18-1935 (4);
Vermont:

Windsor Co., Quechec, VIT--14..37 (1);
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Wisconsin:

Oneida Co., Minocgua, Vi--23-35(1);

Bayfield Co., Baviield, n.d. (3)

Dichelonyx truncatas (LoConte)

Canada: ’
Saskatchewan, Pennant, VIL~13-1935 (1);
United States:
Arizonas
Coconino Co., Oak Cre, VI-.14..1948 (1), Oak Cr.
Canyon, (5200'), VI-11.1958 (1);
Gila Co., Christopher Cr. Mogollon Rim, 5800F,
VI-16--1957 (25), Payson, n.d. (1), Sierra
Ancha Mts., TX-1930 (4), Tonto Cr.,
VI-3-27 (5);
Navajo Co., Kaycenta (19 mi. S.wW. 6500'), ViI-
20-33 (2), same (20 mi. W.N.W. 82001),
VII-30-33 (1), Betatakin Canyorn:, Navajo
National Monument, VI--VII-1935 (5);
No county: Diamond Creck, White Mts. n.d. (1)
California:.
Fresno Co‘,.Friant? IV--2-34 (1) (host: oak),
Huckleberry Mcadow, VI-2L (1), Marmoth
Pool, San Joaguin R., VI-17--17 (1),

Sanger, VIT--29-10 (1);
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Inyo Co., Panaminb MbL., V.-29-37 (2), Wyman
Canyon, White Mis., 85007, VL1-27-61 (6);

Kern Coe., Frazier Darl, V-18--1940, VI-21--1948
(64), Lebeco, V-13-20, VI-15-28 (115),
Lebec, Tejon Yass, 1000', v-14-28, VI~
15-04 (9) (host: Jremontia), Mount
Pincs, VI-8-04, VI.-15-04 (11), Xern
State Park, VI-16-47 (7);

Los Angeles Co., Altadena, TV--28-56 (6),
Arcadia, IV-15-39 (2), Azusa,'IVMl7,'
April (4), Burbank, V-23.-30 (1), Carp
Baldy, V126450, VIT-2-50 (25) (hosts:

Fremontodendron, Ceanothus), Chiliao Flats,

San Gabriel Mts., V--5-62 (1)5 Claremont,
IV-3-26 (1), Crystal Lake, VI-29-50,
VII~9w52 (7), Desert Sun, V-24-50 (1),
Glendale, V-25--51, VI-30-50 (19),
Trwindale, TV-19-50 (1), Mint Canyon

(6 mi. N.), TV-20-32 (1), Mount Baldy
Canyon, V--26-34 (1), Palmdale, V--16-37
(1), Pasadena, n.d. (1), ﬁomona; VI-3-29
(1), San Gabriel Canyon, VI-24--33 (2),
éiérra Madre, VI-5-24 (l),‘Tanbark Flats,
VI-13-50, VIT-12-52 (24), Tie Can, San
Gabriel Mts;; VI-14-58 (1), Valyermc

(2 mi. SeS.We), VI-11-64, VI-13-64 (2);
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Madera Co., Ahwahnee, May (2), Coarse Gold.
V-12-42 (3) (hosl: Ccanothus), Oakhurst,

V=19-42 (1Y, O'Neals, IV-25-47 (2);

Maripésa Co., Miami Rangor Sgaa, Vi-42 (1),
Mariposa, IV-27-47 (2}; |

Mono Co., Blanco's Corral, White Mt. (10,000'),
VIT-20-56 (8), Cottonwood Basin, VI-22-54
(9), Crocked Cr. Res. Station, White Mts.,
(10,150') (flight trap), VIIX--20--63 (1),
Leevining, VII-28-53 (1), Tioga Passc
(L mi. NeE.), VI-18-5L (1) (host:
Ceanothus), Twin Lekcs, VI-24-37 (3),
Wyman Canyéﬁ (2 airline mi. S. Inyo Co.
Line, 3000* to 10,000'), VI-27-61 (11);

Montercy Co., Arroyo Seco (Campground),
V--1-1960, V--24--1958 (7) (at u.v. light,
host: Mt. Mshogany);

Riverside Co., Banning, TTT-22-40 (2), Cabazon,
I1T~30-26 (4), Chino Canyon nr. Palm
Sprs., Iv-19-1960, IV-20-60 (9) (some at
U.Ve. 1i§ht), Idyllwild, San Jacinto Mts.,

V-12-34, VI1-6-1950 (16) (hoste:

arctostephylos, Ccanothus, Pinus ponderosa),

Keen Canp (8 mi. N.E.) San Jacinto Mts.,

VI-17--39 (1) (host: Chesnus); Palm Canyon,
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IV-~13-38 (1), Palm Springs, IX1-25-17,
TV-21-51 (10), Pinon Ilat, VI-16-41 (1),
Pine Flale, VI-13-40, vII--2 (4) (host:
Ceanothus), San Jacinto Mts., VIT-1912 (1),
Taguitz Canyon, TV--16-38 (1);

San Bernardino Co., Arrowhead Lake,‘VI—15w60,
VI--25-36 (2), Banning Canyon, V-18-51 (5),
Big Pear Lake, VI~5.-19, VI-25-36 (11),
Big Bear Valley, VII-13-66 (2), Cajon,
V-31 (1), Camp Baldy, VI-26-50, VI-28-36
(5), Fontana (9 mi. N.), VI-12-32,
VI-14-28 (16), Lylle Cr., VI-6-66,
VI-8-28 (19), Miller Canyon, V-19-41 (1),
Snow Crest Camp, VL--20-37, VIL-7-52 (4),
Victorville, V-30-57, VI-7-30 (2),
Wrightwood, V-22-54, VI;16»64 (17) (host:
Fremontia california)s -

San Diego Co., Poway, n.d. (1), MountAPalomar,
VI-21-59, VI-29-59 (3), Warners Springs,
V-15-34 (1);

Santa Barbara Co., Sam Marcos Pass (1 mi. N.E.
15001), VIT-4-65 (1);

Tulare Co., Cedar Cr. (4500'), N. Pori Kawcah
Re, TV-30-40 (6), Fairview (9 mi. S.W.),

TV-29-64, V-1-64 (85), Kaweah, (10001),
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TV-12, TV-28-03 (27), Sequoia N.P.
(2-3000"'), TVv-9-34, V-24-29 (9), same
(Ash Mt. Forchay), VI-12-37, VI-14--37
(35), same (Ash Mt., 1380'), IV-19-33 (1),
same (Ash Mt. Rd.), IV-21-50, V--1-55 (24),
same (Paradise Valley 2-3000'), V--22-29,
same (Potwisha), TV-21-21, VI-14-29 (21);
Ventura Co., only, V-18-1940 (2), Piru Cr.
(N.E. base Alamo Mis.), V-3-59 (15) (hosts:
burrowing in dry stalks of Yucca K@iﬁ@lﬁif
on Haplopappus cooperd, on Salix),
Frazier Mt. (sp.? Fraser Mt.), V-30-1919
(16); |
Colorado:
Moffat Co. VI-24-1960 (2)
No county: Crealt Sand Dunes, VI-23-44 (2);
Tdaho:
Lerwhi Co., Salmon R. Gorge, VI-20-1952 (3);
Nebraska:
Sioux Co‘,APrairie Dog Cr., VIT--18-1917 (1);
Nevada:
Esmeralda Co., Goldfield, VI-28 (1);

Washoe Co., Pyramid Lake, VI-6--11, VI-9-11 (5);
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South Dakota: -
Harding Co., DBuffalo, VI-27..1950, VI~28M1947
(7);
Meade Co., Faith, VI-28-1947 (1);
No county: FEdson, VI-27-1947 (2), Fox Ridge,
VIi-28-1947 (1);
Utah;
Cache Co., Logan, VI-28-04 (1);
Millard Co., Pillmore, VI-16-1953 (1);
San Juan Co., Navaho Mt. (9500'), VI-13-36 (1);
Washington Co., Zion Canyon, VI-20-38 (3),
Zion Nat. Park, VI-19-1940, VI-24-1949
(6);
Wyoming:

Fremont Coc, L. Te, VIL-25-47 (1).

Dichelonyx vaga (Fall)

California:
Calaveras Co., Mokel(umne) H1ll, V (2);
Eldorado Co., nr. Whitehall, VI-21-31 (2);
Fresno Co., S. Fork Kings River Canyon (50001%),

VIT~4-10 (1)

Kern Co., Lebec, VI-13-37 (1);
Los Angeles Co., Crystal Lake, VI-29-50 (1);
Madera Co., Bass Lake, VI-3.-42 (5), Oakhurst,

VI-1-42, VI-19--42 (13);
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Mariposa Co., -Miami Ranger Station, VI-4--42, VI~-1942
(3), Wawona, ViI-20-57 (1), Yosemite, V-15-31,
VI-15-33 (4), Yoscmite Nalilonal Park, V-31-52,
VI-14-21 (2), Yosenite Valley, V-16-21, VI-21
21 (3);

San Diego Co., Campo, IV-27-39 (1), Warners Springs,
VI-25-25 (1)

Tulare Co., Atwoods Mill, VI-29-13, VII-6-1913 (16),
Bear Camp, VI--1916 (1), Cedar Creek, ITV-30-03
(?2), Grousc Meadow, VI.-28-~13 (14), Hot Springs,
VI-3-39, VITI-9-25 (10), Kaweah, V-15-1902,
VI-18-03 (5), same (6000%'), VI-18 (11), Lake
Cannon, V-16-19 (1), Sequoia National Park
(2-3000"'), V-17-29, VI-14-29 (54), same (Ash
Mt.), IV-27-50, V-14-1937 (11), same (Crescent
Meadow to Hamilton T.ake), VII-20-55 (i), Same

(Potwisha 3-5000'), V-8-31, VI-19-53 (8);

Dichelonyx valida valida (LceConte)

California:
Alameda Co., Alameda (Mts. back of), TV-22-28 (2),
Berkeley, V-30-48 (1), Oakland Hills, IV-24-48
(1), Redwood Reg. Pk., V-8-51 (4), Redwood
Peak, I[I1-22-08 (4);

Contra Costa Co., Redwood Park, V--16-09 (1);
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Humboldt Co., Hydesville, Junc (1);

Marin Co., (only), ¥v-27-3L, VI-6-01 (7), Alpine
Lake, ITV-9-53 (21), Bear Valley, IV..18-20,
V-25-19 (2), Cypress Ridge, TII-30--21, IV.--10--21
(6), Falrfax, IV-12-25, ITV-14-28 (4), TInverness,
IT1I-28-64, V-14~61 (17), Lagunitas, IT--4-26,
TV-30-05 (10), same (Lake Lagunitas) ITL--30-61
(8), same (Lagunitas Canyon) 1V-23-16 (6),
Mill valley, ITTL1--13-49, VII1-6--48 (119), Muir
Woods, V-2-09 (2), Novato, IV-2-50 (3),
Phoenix Lake, I1T-31-61 (1), Ross, IV-15-40
(3);

Mendocino Co., (only), IV-23-41 (3), Tort Brayg,
V--8-36 (26), same (12 ni. E. at Caspar Lumber
Camp), IV-4-38, V..20-38 (5), Leech Lake Mtn.
(6000'), VI-20-52 (2), Mendocino, 1V-14-58,
IV-28-57 (2), Yorkville, V-17-29 (1);

Napa Co., Mt. St. Helena, TI1-11-32, IIT-21-32 (11)
(host: Umbcllularia californica); |

San Mateo Co., La londa, IV-25-48 (1), Lake Pilar-
citas, IV-16-39 (5);-

Santa Cruz Co., Ben Lomond, Iv-1-32, V-25-31 (34),
Big Basin, IV-12-29 (3), Santa Cruz, IV-20-30,

TV-25-19 (2);
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Sonoma Co., Lldridge, Vv--1914 (1), Spring Mtn.,

IV-10~38 (4).

Dichelonyx valida lalerelis (Fall)

New Status, New Comhination

California:

Amador Co., T?NNlSE, V-14-36 (1);

Calaveras Co., Arnold, V-29-57 (1);

EldoradovCo(, Pollock Pines, V--6-37, VI-29-38 (7),
Pyramid R.S., VIT-12--48 (1), Snowline Camp,
VI-21-48, VI-28-48 (4) (al light), Whitehall
(nr.), Vi—-21-31 (3);

Nevada Co., Bear Valley, V-30--4G6 (3), Hobarlt Mills
(nr.), vi-18-62 (1), Lake Vera, July, 1942 (1),
Nevada City, V-27-41 (2);

Placer Co., (only), April, V-19-18 (10), Alta,
Iv-7-39 (1), Baxters, VI-3-45 (6), Colfax
(Sagehen Cr.), V-20-52 (1), Dutch Flat, V-29-
54 (1), Emigrant Gap, VI-26-37 (1), Forest Hill,
VI-10--31 (1), Lake Tahoc, VII-31 (1);

Plumas Co., Meadow Valley (3000-5000%), VI-1-24,
VI-21-24 (21);

Shasta.Con, Viola, V--1-47 (1);

Nevada:
Ormsby Co., Carson Cilty, VI-26-2S (1);

Washoe Co., Verdi, n.d. (2);



Utah:

One doubtful specimen labeled only "Ut.", in CAS.

Dichelonyx valida sulcata (LeContc)

New Status, New Combination

Canada:
British Columbia; Copper Mountain, IV-25-28, IV--28-
28 (2) (on cordwood), Hedley, V-7-23 (1),
Midway, V-13-32 (1), Salmon Arm, V-1-32, V-13--
29 (2) (on green branch, Pscudotsuga taxifolia),
Skookumchuck, V~1-32 (1), Winfield, V-15-32
(1)
United States:
Arizona:
Apache Co., Greer, VI-15-37, VII-10-53 (3),
White Mtnét, VL, IX (16), same (Diamond
Cr.), June (13);
Cochise Co.,; Chiracahua Mts., Rustler Park,
(8700'), VvI~7-57 (2), Portal (9 mi. W.
at Bast Turkey Cr.), VII-9--67 (25) (u.v.
light); |
Coconino Co., IFFlagstaff (San Francisco Peak),
VI-23--47 (1), Navajo Mt. (Rainbow Lodge),
VII—6«33, VII-15--33 (4), Oak Creek Canyon,

VI-11-40 (1)
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Co.,; Christopher Cr. (Mogollon Rim, 5800'),

VI-16-57 (1)

Grand Canyon N. P., (only) Vi-2-36, VI--30 (3),

same, Bright Angel Po., VI-11.-56 (4),
samae (Crand View (7400%), VI-14-16 (2)
(host: Pinon Pine), same (North Rim),

VI-16~30 (5);

Greenlee Co., K.P. Cienega (H mi. S. Hannagan

Mdws., 9000') VI-6-1959 (1);

Navajo Co., Beltalakin Canyon, Navaj]o National

Pimna

Colorado:

Conce

EL P

Monument, VI-VII{-35 (11), Kayenta (15 mi.
NNW, 66507) VIL1-21-33 (1), same (15 mi.wNw,
6650') VIL-21-33 (1), same (15 mi. WNW,
7200'), VI-24-33 (2), same (19 mi. SW
6500') VI--20-33 (1), same (23 mi. W.,
6900') VI1--23--33 (12), Navajo Mt., VI-13-33,
VIT--14-33 (33),

Co., Huachuca Mts., n.d. (4), Sta.

Catalina Mts., VIL-36 (1), same (Bear

Wallow Cenpground), Vi-12-47 (1);

jos Co. (?), Menkhaver (on Conejo River),
VI-23-35 (1);

ase Co.,y Manitou, VI-11-17, VI-23-26 (38);
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Larimer Co., Fates Park, Vi-10-49 (3), sano
(Tuxedo Park, 72007), v-27-34 (1), '‘eds
Place (24 mic W.), VIL-2-1960 (1);
No county: Cheyenne Mt. (6800'), VI-3-39,
VI-5-39 (33), Poudre Canyon, VI-6-34 (1);
Idaho:
Latah Co., Moscow (2000'), V-3-29 (2);
Nevada:
Clark Co., Liake Mead, VI-11-52 (1);
Ornsby Co., Cargson City, VI-25-29 (2);
New Mexico:
Sandoval Co., Jemcz Mts. V-25, VI-12 (18), sane
(Valle Grande), VIL--6-30 (1);
Santa Fe Co., Sante Fe (Little Tesequa Canyon),
VI-14-35 (4);
Utah: |
San Juan Co., Navaho Mtn. (8500'), VI-13-36
(4);
Wybming:
Albany Co., Laramie, VI-30-93 (1);
Teton Co., Teton N. P,; String Lake, VI-18-63
(1)
Yellowstone N. P., Geyser Basin, VI--16-30,

VI--19-30 (14).



Qichelonyy valida vicina (Fall)

New Status, New Conbination

California:

Alpine Co., 3lue Lakes, VI-12.-.1960 (4), Ebbetts Pass
(8730"), VI-30-60 (2), Woodfords, VI-17-58 (1),
Woods Lake, VII-16-60 (2);

Butte Co., N, Fork Fealhecr River, VII-12-64 (4);

Calaveras Co., Arnold, V-29-1957 (4), Caup Wolfboro,
V-28-39 (1)

El Dorado Co., (only), VI-12-96, July (3), same
(%3 mi. W. stateline) VI..12-60 (2), Echo Lake,
VII-7-55 (4), Fallen Leafl Lake, VI-21-15 (2),
Phillips, VI--9-1940 (2), Pollock Pines, VI-24-
48, VIL-21-38 (3), Riverton, IV-30-54 (1),
Snowline Camp, VI-27-48 (1) (at lights), Straw-
berry, VI-6-58, VI-16-46 (3), Whitchall (nr.),
VI-21-31 (1), Wrighl's Lake, VII-2-45 (3)
(Abies magnifica, Pinus Murray