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INTRODUCTION

The bee genus Colletes abounds in America north of the
tropic of Cancer and is widely distributed throughout the
world, with the exception of Australia. This study is limit-
ed to those species occurring in America north of Mexico,
for material from the Central American countries is meagre
and areas of collection disjunect.

The work is primarily of a systematic nature and con-
tributes little to an evolutionary or phylogenetic study of
the genus. However, in conjunction with Noskiewiocz's (1936)
treatise on the Palearctic members of the genus plus a crit-
ical treatment of the Central American fauna, it should form
a suitable basis for the inauguration of such a projecte.

Shortly after the turn of the twentieth century, Swenk
(1908) published the first extensive systematic paper on the
American species of the genus. His work considered twenty-
six species possessing some black thoracio pile in either or
both sexes, He experienced a great deal of difficulty in ob-
taining acourately determined material, and recent inquiry
indicates that he had opportunity to examine but a few of the
types., Despite his effort to avoid the use of chromatic
characters for species differentiation, he occasionally sub-
mitted to their utilization; where these lapses occurred the
species picture is obscure. In spite of these shortcomings
the Swenk work was laudable and unique until the Timberlake
papers on Colorado (1943) and California (1951) Colletes
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appeared. In addition to the aforementioned treatises,
several species lists and incomplete keys have been com-
piled, usually accompanied by new species descriptions

from which socurate recognition is diffieult or impossible.
All, exoept the Swenk work, are regional in scope and are
unsatisfactory to workers outside of the zones covered.

The original desoriptions are, for the most part, unsestis-
faoctory, frequently referring solely to the color of the body
rile, and to other characteristics since proven to be of
infra-specific nature.

This condition led to & redesoription of &ll species
with the exception of & few known only from single females
listed in the addenda with their original desoriptions.

Most, if not all, of the monotypes may eventually prove to

be synonyms of better known species, but further investigat-
ion 18 necessary on this group. An attempt was made to
standardize descriptive teochniques: holotypes, paratypes or
topotypes, in descending order of availabllity, were selected
for the basioc description with variability over the species
renge recorded in a preamble or postscript to each descrip-
tion; the rirst paragraph of the description deals with the
distribution, density and color of the pile of the body,
beginning at the clypeus and extending progressively ocaudad,
terminating with an account of the pubescence on the metasomal
sterna; the second paragraph includes & discussion of the

tegumental morphology of the insect in the same sequence as
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listed under the pile characteristics. In most cases a
brief summary of the characters of the seventh ventral
plates and capsule of the male is given, while in all,
there is reference to illustrations at the end of the work,

The conventional synonymy precedes the descriptive
portion of each spscies. Included are soms records, ob-
viously erroneous, which are well out of the known range of
distribution for the species, In some instances there has
been opportunity to examine original material (of Swenk,
Graenicher, Criddle, eto.) upon which publication was based;
many have proven to be incorrectly determined. Thus of the
numerous references accumulated, many are faulty or ques-
tionable, and the task of verification of all records is
no longer possible. Nevertheless in an effort to make the
work as comprehensive as possible the reference lists have
been included in their entirety. Where any question exists
in the mind of the author on the validity of a specifioc
record, a oclarifying note, in parentheses, follows that
item. The records contained in the Cresson, Dalla Torre
and Michener (in Muesebeck et al.) catalogues have not been
inocluded for it is felt that their inclusion would entail
unnecessary repetition.

The greatest diffioulty in the descriptive phase of
this work was experienced with the color of the body pile.
This problem lies not only in the fact, as Swenk suggests,
that "the original color undergoes a rapid fading, so that

a specimen in which the hair of the thorax and face was of
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a bright yellowish color when fresh will, in a short while,
fade to pale grey without a tinge of yellow . . " but also
to an equal or greater extent on the inherent polychromatic
nature of the pile. In a number of species there is so
much color variation that accurate desoription would
necessitate the consideration and subsequent treatment of
at least twenty-five per cent of the individuals, C. thor-
acicus is the prime example of this variability. Typiocally
this species has the pile of the body, partioularly of the
head and the thorax, uniformly ochreus to ferrugineous,
but in many specimens the pile is tawny or dusky grey much
as in the closely related inaequalis Say. Other members
of this species have a few hairs of the mesoscutum and
scutellum so deeply ferrugineous that they may be confused
with black. I suspect that some of this variation can be
attributed to fading but not, as Swenk suggests, exclusive-
ly to this cause. Throughout the genus repeated examples
appear in which black pile is present in reduced quantity
on the scutellum or vertex or both of a large percentage
of the population but absent in a number of others. Simil-
arly variation in the intensity of yellow pigmentation of
the pile often occurs on specimens taken in & single area
during a single flight season.

There is little doubt that the presence of black hairs,
whether on the face, vertex, or thoracic dorsum, serves as
a suitable character of constant value, However, I doubt

whether it is of much phyletic significance. The presence
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of black pile in a restrioted number of species in many
diverse groups merely indicates that the charaoter has
arisen independently and repeatedly during the evolution-
ary history of the genus.

Hazardous, as & specifioc oharacter, is the use of
slight differences in the density of body pubescence. With
age many, if not all, species lose pile, probably due to
simple atrasion during the construction of their nests.

The thorecic and meteasomsl terge are most susceptible to
repeated conteect and, consequently, the metasomal fascieae
ere often reduced or absent, depending on the age and sex

of the specimen., Despite its limitations, I do not advocate
thet consideration of the body pile be eliminsted in species
determination, but caution its usage and when possible

would restrict it to the secondary role of charecteristics
to te employed prirecipally in substantiation of conclusions
based on other morphologiocal characters.

A number of characteristics, previously regularly used
ir species recognition, have also proven unreliable when
generally aprlied. Those dealing with the intensity of
color of some morphologiczl structure are of little value,
except when applied to species of & restrioted range. Var-
iation in the degree of melanistic deposition is found in
the general body color of the insect; in the coloration of
the underside of the flagellum; in the extent of red and
black on the apices of the mandibles; in the color of the

nervures of the wing and in the shade of the tarsi and
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tegulae. These have all proven equally unaatiqractory when
applied to the more widely distributed species, and refer-
enee to such eharacters has been kept to & minimum.

Diffioulty in species recognition is by no meens res-
tricted to chrometio veriability. In the widely distribut-
ed speoies minor ineonsistencies are found in the puncturat-
jon of the elypeus and vertex, the seulpturation of the basal
area and posterior face of the propocdeum, the pstterring snd
pittirg of the metsnotum and the pectination of the spurs of the
Lind tibiae to the extent of negating or impeiring the strue-
tures' use as characteristics of value. Agein, it must be
empheslized that the above characters besome increasingly useful
in species of restriocted distribution.

MORPHOLOGY OF THE MALE GENTITALIA

The variation in terminology of the various struotures
of the primary copulatory organs of the male is disturbing;
the 1ist of terms is resplendent with synonyms and appears
to be growing with each of the more recent papers. Crosskey
(1951) has done little to olarify the situation with his
introductory statement, "It has been conclusively shown that
the male genitalia of Hymenoptera are entirely phallie in
origin.® Perhaps no other morphologicel problem in entom-
ology remains so unsettled. His failure to consider the
basie contributions by Crampton (1919, 1920, 1938), Singh-
Pruthi (1925, 1929), and Miehener (1944) leads one to oon-
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sider the statement no more than a personal expression of
satisfaction with the oconclusions of Snodgrass (1941).
Despite the uncertainty whioh enshrouds the homologies of
the primary copulatory organs I find the work of Michener
and Crampton much more plausible than claims for exclusive
phalliec origin of the eapsular struectures. Pertaining to
the matter I quote from Michener (1944): " ., . . it seens
necessary first to establish with eertainty the segment with
whieh the primary copulatory structures are assocclated.
Apparently the most important evidence is the fact that, as
already stated, in the adults they are always articulsted
on the ninth abdominal segment or lie irmediately behind
that segment. S8ince the embryoric appendages of the tenth
abdominal segment &re retained as larval 'legs' or postpedes
in many holometabolous insects (Johannsen and Butt, 1941),
and since the rudiments of the copulatory structures arise
in the larvae while these legs are still present, we may be
quite certain, as pointed out by Snodgrass (1941) that tenth
segment appendages do not enter into the formation of the
genitalia in these forms, although as shown by Else (1934)
and Quedri (1940) they appear to do so in Orthoptera. Holo-
metabolous insect larvae, however, do not have 'legs' on the
ninth abdominal segment, whioch is the segment upon which the
claspers are situated, or if appendages are present as in
the larvae of Trichoptera, they give rise to oclaspers

(Crampton 1920, 1920(a)). It sesms certain then, at least
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the outer olaspers, and the inner ones as well except poss-
ibly in Orthoptera, are, like the gonopore, associated

with the ninth abdominal segment. « « o« That the copul-
atory organs are new structures (probably of phalliec origin)
seems far less probable than they are derived from pre-
existing structures.”

The terminology used in this paper to describe the prim-
ary copulatory organs (capsule) is that of Michener with
slight modification. Frequent reference is made to the
membranous expansions or wings of the penis valves whiech
offer excellent specific and group characters. The ventral
wing is broad and readily distinguishable in all species ex-
cept C. speciosus Robertson where it is reduced to a semi-
lunar preapical expansion. A number of species, particularly
those of the consors group, also have the dorsal margin of
the penis valves broadly convoluted and extended laterally
in a plane parallel to the ventral wings. These two ex-
pansions I have termed the dorsal and ventral wings of the
penis valves., This is done despite Timberlake's previous
use of the term "lateral wing®™ for the ventral lamination.
As both wings are liable to occur as lateral projections
I feel that the retention of the term "lateral wing" would
eventually add to the econfusion. I have followed Snodgrass'
terminology for the apical portions of the volsellae, i.e.,
lateral process = cuspis, median process = digitus (see

f18087 ) .
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Noskiewiocz (1936) based his capsular nomenclature on
the work of Strohl (1908) and frequently referred to append-
jcular terms as employed by Schmiedeknecht (1882-1884)., An
attempt to synonymize the various names used by the princip-
al workers in dealing with the copulatory structures of
Hymenoptera is shown in Table I.

The seventh metasomal sternum has been treated as beilng
composed of two separate plates attached to & narrow
transverse basal apodeme. Throughout the genus the two
plates are united at their medio-basal margins, The seventh
ventral plates, despite their simplicity, are undoubtedly
the most useful single morphological structures for species
dirferentiation. I have arbitrarily applied names to port-
ions of the plates for ease in elucidation during verbdbal
description. The rounded basal points of attachment I have
termed the "basal articulatory ocondyles" because of their
condylar structure and their function in serving as the
processes whiech artisculate the plates with the body. The
apical portions of the plates are broadened appreciably,
possessing a dorsal pubescent covering of variable density
and distribution. The length, density, and distribution of
these hair patterns offer excellent differentiating charac-
teristics and are essential to the separation of & number

of sibling species., Attempts have been made to illustrate

the plates with extreme accuracy and in a few species the

hair patterns may be slightly over-emphasized to aid in
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ener

Table I

)
(modified) Snodgrass Schmiedekneoht Strohl Timberlake
gonobase basal ring cardo cardo
gonoocoxite parameral plate stipes ) valvae stipes
gonostylus parameres laocinia ) external apiocal segments
of stipes
penis valves segittae sagittae sagittae sagittal rods
-dorsal wing ) -dorsal wing
; lamellae
-ventral wing -lateral wing
volsellae volsellae valvae internal | volsellae
-guspis -ouspis
-digitus -digitus
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their detection. These broadened apical portions of the
plates are referred to as "disos"™., Ooccasionally reference
is made to a narrow petioclute seotor between the disc and
condyle, termed the "neok™ (sse fig.86 ).

Noteworthy is the unique nature of the seventh ventral
plates of C. thoracicus Smith, a sibling species of inaequal-
is whieh is found elong the eastern and southern seaboard
of the Unlited States, There are a few minor external feat-
ures by whieh these spscies can be separated, but oocasion-
ally genitalic examinstion is necessary. The most interest-
ing festure of thoracicus is the fact that it shows strik-
ing variation in the form of the seventh ventral plates.

The plates may be weakly trilobate with the lateral lobes
free along the median margins, partially fused to the med-
ian lobes or united ecompletely to form a bilobate apexe.

This is the only species in which inconsistency in these
characters has been observed within populations, although
subspecific differencss ococur rather frequently. From the
material exemined it is evident that the variability is dis-
persed at random throughout the renge, to such an extent that
it is impossible to tell which of the threse forms predomin-

ates.
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BIONOMICS

The species of Colletes are solitary, tending to be
semi-gregarious in selection of their nesting sites, exhib-
iting, as far as is known, species prefecrence for certain
s0il typss and textures. Bilologies of too few species have
basn well studisd to form conclusive generalizations, but on
the basis of our present knowledge the above would seam to
be the case.

The conditions believed most primitive are a composite
of the biological phenomena exhibited by the various groups
of species known in Ameriea toduy. The gregarious tendenocy,
the simple straight nesting tube probably not extending
aore than & foot below ground level, having 3 or 4 cells in
a row, the well-mnixed pollen and nestar supplies in eech
¢ell, and the complete lining of the nest tunnel with aaliv-
ary excretions appear to constitute the more basic ancestral
characteristiocs. Unfortunately blological data are so
sketehy that one must be overly-imaginative to attempt even
80 nmuch as group phylogeny with the material at hand.

C. insequalis Sey is the only American colletid on whioh
a ereditable amount of informetion has been sccumulated,
and from these data we can assume the species to have under-
gone oconsiderable evolution from its progenitors.

Several ccntributions have been made to the biologleal
knowledge of this Collstes, of which the most outstanding
is the work by Dr. J.B. Smith (1900, 1901). (The original
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determination of the species as C. compacta by W.J. Fox
was in error as was substantiated by Swenk's re-examinat-
ion of the Smith material.) Interesting but incomplete in-
formation on C. compactus Cresson by Phil and Nellie Rau
(1916), and on C. rufithorax (= thoracious Smith) by Parker

and Boving (1924), has shed some light on the blology of these
two species but much more observation is necessary before
either ocan be oconsidered to be complete.

Two papers by Friese (1912, 1922) contain summaries of
part of the biologlical knowledge of the Palearotic Colletes
fauna, Both works deal with Colletes daviesanus Smith, a

widespread species of northern and north central Europe and
Asia, Malyshev (1923, 1927) and Muller (in Noskiewioz,

1936) contributed abundantly to the life history of C. cuni-
cularius, a very close relative of the Nearectic C. inaequalis.
It is not at all surprising to find the biologies of these
two species almost identical.

Some additional data on C. insequalis were obtained by
the author during the spring of 1951 in Douglas County,
Kansas, which supplement the Smith paper on the life history
of this species. I remain indebted to Smith for a great
deal of that which follows and have omitted the quotation
marks where his information was used in hope of increasing
the coherency of the discourse.

The species was first noted in abundance on the 20th
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of April in Kansas, & full month later than those observed
by Smith. Groups of 15 to 30 mounds of sand and silt were
found by chamece along the margin of & wheat field in the
lowlands along the Kew River. From the color of the exposed
sand and a knowledge of the soil strata, it was calculated
some burrows were at least 18 inches deep while others were
Just in the process of excavation. During the two weeks
following the first observation, little mounds appeared in
abundance all along the sheltered margin of the field, with
few extending into the open adjacent wheat field, Males
were noted in great numbers at the time of the first visit
to the locetion, keeping a constant vigil over and about the
excavations, but for some obscure reason they would become
less and less obvious towards noon. Very few males were
noted in the afternoon of the day but the next morning they
reappeared in droves and repeated the violent buzzing about
the nests, The earlier the hour, the closer they flew to
the ground, becoming progressively higher from ground level
as the day wore on. It was assumed, with no verification,
that the males were awaiting the nuptial flight of the
emerging females, but during the days whiech followed no
actual coition was observed. During these first few days
the females did not attempt to leave the nest but would
frequently come to the opening and bask in the sun. Ococas-
ionally the female would descend and in a few minutes the
abdomen would become visible while the hind and middle
pairs of legs would violently fling the sand from the
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entrance. The reaction of the occupants was noted on several
occasions where the mouth of the nest had been damaged, and
in each instance after the tunnel had been cleared the bee
would be observed to move up and down with its mouthparts

and fore legs working vigorously slose %o the tunnel wall

as if it were in the process of applylng a very thin adhes-
ive. The species is known not to line the tunnel dut it may
secrete a very fine film to strengthen the walls leading to
the capsular eell. Partial verification was obtainsd on the
exeavation of & numbsr of nests in which the sandy-silt
tunnel walls adhered more e6losely than the surroundincs medium;
often piecas of the tunnel could be removed in place.

On the sesond day of observation the females bsgan
gathering pollen and presumably nectar, with sach trip fall-
ing into a similar pattern, Ths female would project the
hsad and then the thorax cautiously, as if in fear of a foe.
If a shadow fell across the mouth of the tunnel or the ob-
server moved, the bee hurriedly clambered down the hole with
the head aoting am a plug. Finally, when left undisturbed
the bee would emerge, circle the entrance once or twice, and
leave for the food source. The return to the nest was usual-
ly direet, but on a number of occasions the female would
become lost, in which case it would circle the area, often
settling and walking over ths soil to sntsr first one, then
anothsr burrow, This process was rspeated, st times requir-
ing up to 20 minutes, befors it successfully found its own

nest, An attempt was made to deatermine the time required
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for a female to secure & load, and as expected there was con-
siderable variation, depending upon supply of pollen and
nectar as well as the distance to the source. One female re-
quired 13 minutes to return laden while another took 47, with
the mean time per trip approximesting half an hour. The de-
position of the ocollected food required much less time, some
emerging 4 minutes after entering the tube. Again, however,
thers were great differences in the time required to emerge.
One bee remained in the burrow for 1 hour 5 minutes before
reappearing; it was assumed that the female was in the pro-
cess of sealing a cell and preparing another.

By the 3rd of May many of the burrows were filled in
and the flight activity of both sexes had become reduced.
Contrary to Smith's observations there was no preponderance
of males following the cessation of female activity.

later, attempts were made to follow active burrows
to their source, each of which resulted in meagre finds.
The first and second tunnels ended barely 12 inches below
the surface in partially completed cells and despite oon-
tinued digging yielded nothing. A third excavation was made
on filled-in observation burrows, known to contain good
supplies of pollen. The first 22 inches of the tunnel were
followed without too much difficulty until the first (ac-
tually the last formed) cell was reached. The female had
apparently filled the tunnel with light colored sand surr-
ounding the burrow entrance and the solidly-packed yellow

sand stood out well in the darker sandy-silt. There is
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evidently no common form to the burrow, for the first 12
inches curved weakly from & vertical orifice and the last 10
inches ran almost parallel to the s0il surface. Another
curved sharply 3 inches below the surface, running sub-
horizontal for a few inches, and then dropped almost vertic-
ally another 18 inches before the first cell was found.
Still others curved weakly throughout their entire length,
Below this first cell, which proved to be ant-infested, the
path of the tunnel was nowhere evident and excavation was
eontinued by carefully removing layers of soill from an area
two feet in diameter. As many as five cells were uncovered
from a single burrow, each lying on separate horizons below
the last formed cell, and in no instances were these cells
in line. The deepest cell was found 34 inches below ground
level; cells from the nests examined were found to be sep-
arated by as much as 12 inches in a horizontal plane and 5
inches vertically. Smith's statements seem most logiocal to
agcount for this pattern in inaequalis. The bee digs down
from the first to the extreme depth of the burrow, then runs
off to one side for two to four or rarely six inches, meakes
and fills a cell and lays an egg in it. Two or three inches
higher another lateral is started, running in a different
direction, and the sand taken from thils lateral is dropped
into the main tube whence it washes into the first lateral
80 that when the second 18 completed, the first is pretty
well filled up. The second lateral is filled with material
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from the third if a third is run and, finally, the entire
tube is filled,

Five of the eleven cells unearthed were undamaged and
were taken to the laboratory; three had been torn open in
the process of removel, two were found infested with ants,
and one had desioccated. The cell is approximately 15 mm, in
length and 5 mm. in diameter with the apical end rounded
and the basal end abruptly truncate, at times weakly concave,
In texture the cepsule, made presumably of salivary secret-
ion, was thin and transperent, tending to show little plia-
bility and tearing easily. It presumably serves to protect
against soll organisms, dirt, and desiocoation.

The food stored in the brood cells is a pasty mixture
of nectar and pollen, probably derived from & number of

sources visited by the rfemale, i.e., Cercis canadensis,

Salix, Prunus, eto. The cell is less than half-filled with

food, and the egg, whioh is quite large and ocrescent-shaped,
is attached at one side by one end and so curved that the
opposite tip rests on the surface of the food mess. The
egg is slightly more than 3 mm. in length. When the egg 1s
laid, the upper end of the cell is closed by means of a flat
disc which is set in a little from the ragged upper edge.
Smith caloulates that the interval from the beginning of the
burrow until the rirst egg is laid seems to be from 18 to 20
deys,

Two c¢ells were found in whieh the larvae had just hatch-
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ed and attempts were made to rear these through to maturity
but these met with little success, The young larvae retain-
ed a position very similar to that of the egg for a long time,
with the mouthparts resting on the surface of the soupy

food mass. Many of the cells taken up & month after the
active flight dates were undoubtedly from the earliest
burrows, hence the egg stage 1s an unusually long one.

On July lst Smith unearthed four cells in whioch the
larvae were so far developed that they came near to filling
the entire cell. The bulk of the food store had been de-
voured and growth must have been nearly completed. Unfort-
unately further samples could not be obtained later in the
season, and the date of pupation is thus left undetermined.
It is uncertain whether or not the insects reach the adult
stage in the fall and winter in the ground, or whether they
winter as pupas and change to adults very early in spring.

Malyshev, working with C. cunioularius, reports the

following observations on that species. ". « « At the end
of July, July 27, 1917, in the vieclnity of Kursk, I found
a single cell occupied by Colletes which contained an
unpigmented pupe. Three other cells were found in Boris-
owka on July 2, 1917 containing white pupae with pigmented
eyes.,

"The first young bee was noted in a nest in mid August
which I had kept under observation since April. By digging
the thawed out earth (March 29, 1916 in Borisowka) I found
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a matured male. Excavations on April 6, 1917 yielded two
cells with females prepared for flight, four csells with
mature, living larvae and more earth filled cells from
previous yesrs, Thus the development of the larvae was ob-
served. On the 8th of July, 1917 the larva transformed
into a pupa and on the 22nd of July, that is two weeks
later, it had wings and had transformed into the adult
female., The latter overwinters without leaving the cell.

C. cunicularius overwinters either in a mature stage (whiech

appears to be customary) or in a stadium of the resting
larva (diapause). e s "

In view of the c¢lose relationship which exists between
cunicularius and inaegualis, it would not be surprising to
find inaequalis exhibiting similar variability in its over-
wintering form.

C. daviesanus, differing greatly from the above, was
found by Friese (1912) to tunnel "in vertical sand stone and
clay walls., The sircular path runs diegonally down in the
layer of sand and curls to one side at the end, reaching al-
most 10 om. into the wall. The inner wall of this round
burrow is painted with a hardened liquid which upon examin-
ation proved to be a very fine spun lining which covers the
inner wall of the nest and then painted with saliva. In
this setting the bee deposits the gathered pollen and seals
off the single cell with a hyaline 1id, which is arched

toward the next cell and forms the arched base of the follow-
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ing cell; in this way the individual cells form a tube,

with one segment projecting into the other. e o ¢« One
finds as many as 10 such cells joined in a brood ochamber

but more often less; other authors have reported 20 cells
per brood chamber., . . . The nests, which were formed dur-
ing the previous July and August, have half-grown larvee by
the spring of the next yeer (March 28). With the advent of
warmer weather, the larvae begin to eat the remaining pollen,
working from the centre to the outside of the cell, and reach
their full growth by middle May. I observed the first pupee,
with only the eyes pigment on June 1llth . . . and by the
beginning of July the pupae were further pigmented and
hardened so that 1 expected free flying stages by middle
July; however it was July 27th before there were abundant
numbers in flight."

Observations on C. sucecinctus L. by Mayst (1875)
indicate that the meles sre first to emerge, and search for
the females much as in inaequalis. Onece fertilized, the
fermnles begin to construet their nests, employing a used
burrow or starting at a new site. The sand is loosened with
the mandibles and is ejected from the burrow by means of
the legs and hy curving the abdomen under the body to give
them a greater surface. A gallery may be constructed in a
single day when new nests are beiug formed or in several
hours when the bee utilizes an o0ld burrow, The cell is formed
as in inaequalls and requires eight to ten trips to fill.

The bee disgorges the nectar with some force and a specimen



placed in a glass tube dispelled the nectar in a small
stream clear to the end of the tube. After the egg is laigq,
the cell is closed and oovered with several layers of mater-
ial similar to that whioh forms the rest of the cell. The
larva of this autumnal speeies begins feeding in the rall
and continues to develop the following spring. Pupation
occurs about the middle of August. The adult bee emerges
fifteen days after pupation and remains within the cell for
about six days. It then breaks its way into the gallery
where it remains for ten to twelve days before emerging to
mate.

Miohener (in 1itt.) reports that C. fulgidus Swenk
at Montara, California, nests in great numbers in banks and
that the cells are constructed end to end in the burrows as
in C. daviesanus.

A few nests were unearthed in the vieinity of Ottawa,
Canada, during the summer of 1950 and were found to have
the tunnel lined with a material of cellophane-like texture.
The species is not known but is believed to be C. kinecaidii
Cockerell.

Noskiewicz is obviously in error in stating that all
Colletes have but one generation per year, for among the
American speclies, and I see no reason why the Palearctio
groups should differ, the list of species with a spring and
fall generation is long, i.e., texanus Crssson, wickhami

Timberlake, birkmenni Swenk, louisae Cockerell, daleas
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Cookerell, etoc. The presence of spring (inaequalis Say),
summer (kincaidii Ckll., etc.), and fall (compactus Cress.,
eto.) emergent spscies well fills the seasonal time niches
available to them.

Of the Nearctloc species many are recorded from only
one host plant but considerable field observation will be
necessary upon most of these for which a single plant record
exists, However, abundant data are available for several
species, which, while not conolusive, imply their oligolec-
tic tendencies. I am reasonably certain that the unique
species C. aestivalis Patton and C. andrewsi Cockerell are
oligolectic on the flowers of Heuchera, having been taken
from both H. americana and H. hispida. Several listed
below will be considered oligolectic until eollection in-
formation proves otherwise.

C. albescens Cresson on Amorpha
C. distinctus Cresson on Ilex

C. ochraceus Swenk on Eriogonum

C. wilmattas Cockerell on Petalostemon

C. saritensis Stephen on Dalea.

Other species exhibit preference for one or more fam-
ilies of flowers, but the great majority are polylectis,
deriving their food from a variety of unrelated plants.

The knowledge of the perasites of Nearctic Colletes is
very meagre, and except for a few records scattered through

the literature nothing has been done. Parker and Boving's
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paper (1924) on the life history of Tricrania sanguinipennis

on C. rufithorax is unique in this phase of Colletes biol-
ogy. The prinecipal parasites of Colletes are the members of
the genus Epeolus, but so sketohy is our information that we
have no idea of the degree of infestation under normsl econ-
ditions, nor any data on their biologies.

Bischoff (1930) reporting on Epeolus in the European
region found considerable minor polymorphism among the
members of a single species, and says on this topie, "a
problem for the future will be to ascertain the existing
and failing constancy of our middle European species to
the native hosts and to what extent these same species can
live on different hosts". He is apparently uncertain of the
cause of this polymorphism, stating, “about the minor dirf-
erences of the individual form, one can be in doubt whether
it is a question of food or different host species™. With-
out settling the question raised by Bischoff, Noskiewicz,
on the basis of observation, is of the opinion "that in many
cases one and the same Epeolus species oan have different
Colletes species as the same host™.

In addition to the two genera mentioned above, Blair

(1920) records the following to be found as parasites of

C. daviesanus Smith: Diptera; Bombylius minor L., Milto-
gramma punctata Meig.: Coleoptera; Meloe: and Hymenoptera;
Chrysis oyanea L.
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DISTRIBUTION ARD PHYLOGENY

Generalizations and deductions are always subjesct to
severe oritiocism because of their tentative nature. The
possibility 1s remote that there can be conclusive substan-
tiation for any phylogenetic "tree" rooted beyond the near
past. However, the accumulation of & multitude of implioc-
ations, meaningful but far from complete, cannot be ignored.
An attempt is made to interpret the data at hand without
resorting to dogmatic conclusions.

While some difference of opinion exists concerning the
most primitive group of Apoids, there is little doubt that
members of Paracolletini are the progenitors of the Colletini.
The present distribution of this primitive group is panaustral;
they are found in South Amerioca, Australia, and Africa.
Colletes, however, is found throughout the world with the
exception of Australia, suggesting that the genus arose after
the submergence of the land bridge between Australia and
ocontinental Asia, probably during the late Cretaceous., This
would still have permitted the genus to originate in Afrioa,

South America or some marginal locality of 1ts Paracolletes-

like predecessor.,

It is frequently possible to ascertain the centre of
origin of a group, with some reliability, from distribution
patterns. However, many geners display a centre of variation
and species frequency far removed from their point of origin.

This appears to be the case in Colletes, for while there is



a distinct numeriecal superiority of species in western North
America, suoh diversity is found throughout areas exhibit-
ing similar habitat diversification (Spain, Turkestan). 1In
these areas, the isolation of small populations has prob-
ably resulted in rapid fixation or even in non-sdaptive
genetio oombinations whiech alone would hardly offer suitable
evidence from which one oould determine a generic center.
The following text inecludes 108 species and subspecies,
the great majority of which are restricted to continental
America north of Mexieco. Eleven species are known to extend
into Mexico but further collections should reveal upwards
of 45 species or subspscies ocourring in both the United
States and Mexico. Only one spaclies 1s auspected to be
common to the Holarctic region. This speclies, C. impunc-
latus Nylander, is found across the northern portions of
Asia and Europe while its Nearctio sounterpart, C. impunc-
tatus lacustris Swenk, appears to be restriocted to the

Hudsonian and Canadian zones of America. Further consider-
ation is given the problem later in the text.

Adhering closely to distributional patterns of Nearctie
insects, the species of Colletes are numeriocally superior in
the broadly diversified habitats west of the 105th meridian.
Of the 108 species, 72 ars known to occur in this region
with approximately 55 being restricted to this region. I
strongly contend that the majority of species of this region,

certainly the daleae and consors groups, resulted from the

northward migration of parental stock from the Mexican
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Plateau at some time during the tertiary.

Noskiewicz' illustrations of the seventh ventral plates
of Palearoctic Colletes, show less diversification of basic
form than exhibited by Nearctic species; and the derivation
of the Palearctic fauna, treated by him, from Nearctioc
souroces is well within the realm of probability. He states:
"According to our present knowledge it appears that the genus
Colletes is much stronger in Asia than Europe or Africa.,

Of the 123 species worked by me, 54 are purely asiatioc, 20
european, 15 norta african: 19 species are eurasian, 6
eurafriocan, 8 oecur in Europe, Asia and Africa and only one
species is found exelusively in Africa and Asia., If these
numbers are totalled we have 82 [species] in Asia, 53 in
Europe and 30 in North Afrioca.® When these figures are ocon-
sidered with the 108 species found in North Amerioca we find
the genus conforming loosely to the controversial "Age and
Area"™ theory of Willis. North America is obviously not the
focal point from which specific radiation has taken place.
Rather, it offered a sufficlently diversified habitat in
which the original increase of variability occurred, foll-
owed by an increase of adaptive subspecies and species. The
progressive numerical decrease in species number and the
reduction in morphological complexity as one retreats from
Rorth America towards Afrioca lend additional weight to the
claim for a New World origin of the genus.

On the same topic it is interesting to note that the
nigricans group (Nosklewlioz) which predominates in the Medit-
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erranean regions has undergone a tremendous reduoction in
morphological complexity, particularly in the copulatory
structures of the mele: the volsellae (fig. 1, plate XIV,
Nosk.) appear to be absent but are probably greatly reduced;
the gonocoxites are simple, composed of what appears to be
an uninterrupted segment; the gonostyli are broadly fused to
the gonoocoxites with no evident delineation and the eighth
sterna (seventh ventral plates of the metasoma) are weakly
lobate, lacking the complexities of the more primitive
types.

Radoszkowski (1891) was first to refer to this differ-
ence and Morice (1904) contributed the following comments
on its unique nature: "Perhaps the best thing in Radosz-
kowskit's "Revision"™ is this recognition of a distinot group
of species in which the stipites of the armature are simple,
i.e. not divided by a deep sulcation into two apparently
distinet portions - an apical and a basal, This is an easy
character to see and I think it is an important one, though
I do not believe that all the other species - those with
divided stipites - should be regarded as forming a single
group. The species with simple stipites are certainly, to
some extent, united by other characters also; and I believe
that they are confined to the warmer parts of the palearctic
region. None of them occur in Great Britain, nor, apparently
in Scandanavia., On the other hand, species with divided
stipites are found throughout the whole region, and among
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them are some which seem to have hardly anything else in

ocommon (e.g. ouniocularius and fodiens)." This group, includ-

ing all species with unsegmented gonoooxites, is restricted
to the regions about the Mediterranean Sea extending from
the Canary Islands on the west to Transcaspla on the east.
It appears to be superimposed upon & sontinuum of diverse
species having the single common characteristic of segmented
gonocoxites. Such a localized group evolving towards lines
of greatly increased simplicity, in one of the two areas
harboring the primitive paracolletine ancestral types, would
minimize, but not eliminate, the probability of African
origin.

There is little doubt in my mind that the ma jor part of
the North American Colletes fauna originated as successive

invasions of South American forms (i.e. americanus, simulans,

latitarsis, oonsors, daleas, and hyalinus groups). Their

distribution is restricted to the southern spheres of the
region and in each instance they appear to stem from the
northern faces of the Mexican Plateau. The uniqueness of
these groups, the absence of close Palearciio relatives, and
the close Central American dsrivatives, contribute to such a
hypothesis.

However, in contrast to these groups, relatively receant
in origin, there exist species bearing close resemblance to
each other in both parts of the Holerotic region. The
broadly distributed species of the inaequelis group ir
North America (particularly lnsequelis Say and validus
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Cresson) have a close morphological and biologiocal resemblance

to the groups formosus, cariniger, and ounicularius as des-

oribed by Noskiewiocz. [A detailed examination of the des-
criptions of the species in the latter groups as well as the
illustrations of the seventh ventral plates for each species
convinces me that Noskiewicz has overdone his subdivisions
at the group level. The three groups, comprising a total of
five species, have a continuous, non-overlepping distribut-
ion from Siberia to north Afrioa; they are, without excep-
tion, early spring bees like C. inaequalis, and are very
close morphologiocally. It appears that he has used single
characters of perhaps no more than subspecific importance to
differentiate groups and even subgenera, For example, the
three groups mentioned are separated from a close ally,

the acutus group, on the basis of the length of the malar
space, the color of the hind legs and tarsi, absence of
abdominal fasciae and length and density of body pile. I
have found nons of these characters to be useful except

for specles separation. C. sunicularius, which resembles

inaequalis most olosely, is found from Siberia to Germany,
1ti subspecies C. ¢. infuscatus in Spain and Italy; C.
formosus is known from Tripoli and Algeria while C. cari-
niger (seventh plates identical with those of formosus)
has been taken from Syria and Egypt. In each species men-

tioned there is a progressive loss of the trilobate aspect
of the seventh ventral plates with the median lobe under-

going greatest reduction.]
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If it is assumed that simplicity and reduction are
indicative of recent origin, insequalis Say eould be ocon-
sidered the most primitive species of these groups. Its
broad distribution throughout the Nearctic region, the poly-
lectic habits of the speciss, and 1ts stability in America
sugzest an invasion of the Palearctic region probably during
early tertiary times, giving rise to the members of the four
groups listed above.

The reverse seems the case with.g. lacustris Swenk,
common to the boresal region of North America, and C. impune-
tatus Nylander from Siberia, which are so close morpholog-
ically that I 4o not hesitate to reduce the former to & sub-
species of the latter. This distribution, unlike thet of

the insequalis-cunicularius complex, is presently ocontinuous

or nearly so. Eere, however, the broad dispersal of forms
allied to impunctatus from Switzerland and Sweden to India
and Siberia, accompanised by the restricted zone occupied
by lecustris in North Amorica and its lack of close relatives
in America, would indicate a past or present continuum with
its Palearctic predecessors.

Although I have had little opportunity to examine 0l4
World material, I expect that further investigation will
reveal that members of the hyalinus group, and possibly

others, have Holarctlie distribution and that one or perhaps

several independent migrations to and from Americsa have
taken place during the middle and late tertiary.
Repeated attempts to compare Nearctio species with
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suspected Palearctic relatives, through desecriptions in the
Noskiewioz work, have produced no positive results except
for impunctatus. However, the use of the Noskiewicz paper
as a morphological standard of comparison has sufficed only

for generalizations.

Nearotis Distribution:

The distributional patterns of the genus in Amerioca are
similar to those of a number of other genera., The most
common of these patterns is sxemplified by ths two species
complexes lutzi and consors (see maps 6 and 7 ) which abound
in the higher altitudes of California, about the northern
edgze of the Greast Basin and along the Continsntal Divide.

No doubt the consors group, restricted to a montane habitat,
follows the migratory path of the boreal and transitional
zones through Colorado and Wyoming whence it skirts the
Great Basin to terminaste in the Cascades of Washington and
Sierra Nevedas of central California., On the basis of
present deta lutzi follows a pettern similar to gonsors,
beginning in Coloredo and terminating in California,

A third species, hyalinus, for which two subspecles
have been erected, presents a disjunet and confusing pattern.
The species, as known to date, occuples the northern plains
region of America and the extreme western coastal plain of
California and Oregon (map5 ). To my knowledge, no explan-
atory continuum exists betwesn h. hyalinus, east of the
Divide, and either h. orsegonensis or h. gaudialis on the west,
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but the resemblance is so apparent that I must agree with
Timberlake (1951) when he says, "Renewed study of C. hyalinus
(sensuo striocto) and C. gaudialis convinces me that they are
similar enough to be races of one species and the probabil-
ity of intergradation is enhanced by the presense in Oregon
and along the coast of northern California of the somewhat

intermediate form C. h. oregonensis.™ Records from Matan-

uska on the coast of Alaska and White Horse in the Yukon
may prove the species to extend up the coast to the north
forming a continuum in the far north., While this is quite
possible, it appears equally probable that further ocollec-
tions may reveal a continuous cline to extend through a
series of river channels and mountain valieys from east to
west.

A fourth pattern, taken from the distribution of simul-
ans, is thought to have iis stem in Mexico. <The northerly
migration into America follows a three-pronged route from
the southern Rocky Mountain region: (1) a northerly mountain
route into Colorado and Wyoming, (2) a westerly path into
the lowlands of Nevada and California whence it has migrated
as far north as the valleys of British Coluwbia, and (3) a
broad adaptation to the plains reglons of America east of
the Continental Divide (map1 ).

One of the common distributions for a number of species,

especially of the texanus subgroup, is shown on map9 . The
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region of origin is obscure but their close relationship to
the rest of the consors group would weigh heavily in favor

of a thesis supporting their derivation from Mexican consors-
like predecessors., They are without exception restricted to
the lower Sonoran zone from western Texas to California

(mepq ).

A number of distribution maps heve been included in the
present work in an attempt to clarify the range of those
species in whieh confusion has already arisen or 1s llkely
to arise., In most instances two or more sibling, or oclosely
related, specles have been plotted on the same mep to illus-
trats more clearly areas of overlap and limits of the range.
Other maps have been prepared for apscias in which subspec-~
lation has given rise to complex patisrns, s.zg. simulans,
oonsors, hyalinus. Xnown marginal records have bsen plotted
for the more common species, Aresas are shaded to indicate
the recorded as wsll as suspected range of the group in
question.

A similer procedure has bqen followed in presenting
distributicnal data in the text, When the range is broad
and material abundant, only peripheral localities ares noted,
but for tha lsss common and new species complete e¢ollection
information is recorded. For the most part the two recorded
eztremes ssrve to delimit the ssasonal flight period of the
species and where information is available the peak of the

flying population is noted.



GEOGRAPHICAL VARIATION

The observed details of geographical variation among
the various species have been recorded under the specises.
It 1s interesting to note that most of the widespread species
ssam to vary to some degree geographically; only in cases
where the variation is rather obvious and consistent are
subgpecies recognized., In a few instances subspeciss are
listed which would probably not have been recognized except
for the fact that names had already been appiled to them.

Théro is 0o obvious consistent correlation of the
varliations with geographie or c¢limatic factora, Tinus no
ecologlcal rules, such as those roadily devised for color-
ation, size, and proportions in various groups of verteb-
rates, wasps, butterflios, etc. apply consisteatly to the
variations in Colletes. Generally, the populations from
arid western habitats are paler, both in ordinery body pile,
in the pale covering of the abdomen, and in the wings
than thelir relatives from more humid ereas. C. c. mesocopus
and C. nigrifrons may be cited as exceptions to this geaeral
rule, in which paler forms are found in more humid ereas.
There are, of course, & few widespread rather invariable

spacies as well.
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MEYHODS AND MEASUREMENTS

FPrequent reference is made to the length of the entenn-
al or flagellar segments in both the descriptions and the
keys. Unless indicated otherwise, the dorsal surface of any
of the medial flsgellar sagments is taken as & standard.

Considerable difficulty was encountered in meesuring
the length of the malar spsce, In all spscies the width
of the melar space is the distance hatween the anterior and
posterisr mandibular articulations., PFor the most part the
lenzth is considared tno bhe the distance represented by a
perpsndicular line running from the anterior mandihuler
articulstion to the eompound eye (fig.85 ). However in
many species the compound eye is strongly narrowed below,
and if the malar space 1s broad this perpendicular lins
reachas wsll up elong the inner orbital margin. In such
cares the length 1s taken as the distance between the line
joining the mandibular erticulations and a parallel line
running through the medio-basal corner of the compound eye
(fiz,84). The corner is hardly angulate but sharply rounded
and distinet.

DRSCRIPTION OF THE GENUS

Swenk (1908) has given an excellent account of the
history of the name Colletes and of its genotype (C.
sucoinctus L.) while Griffin (1935, 1938) has verified
information on the dating of the principal works involved.
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The subgenera proposed by Cockerell, Friese, and

Noskiewioz are for single species or very small groups

(up to 3 species) which are aberrant in sertain respects.
In no way do they represent mejor divisions of the genus
into its principal phyletic lines, but rather are names
provided for unususl terminal branches of these lines. As
yet the phylogeny of the genus as a whole has not been
sufficliently elucidated to meke recognition of the prin-
oipal lines of desocent possible. Until this is done, it

seems best to synonymize the subgeneric names.

Solletes Iatreille, 1802, Histoire naturelle dss fourmis,
p. 423.

Type: Apis suceincta Linnasus. Wonob.

Collete3 Lutrailis, 1802, Histoire naturells gonerale
et particulalire des Crustaces et des Insectas,
. 372.
Typs: Apia succlncta Linnaeus.

EZvodis Panzer, 1806, Krit. Rev. Inssktenfeune Deutchlands,
vol. 2, p. 207.

Typa: (Apils calenderum) = Apig succincta Linneeus.

Colletes subz. Rhlcocolletes Cockerell, 1910, intomologist,

vol. 43, p. 242.
Type: Colletes nagutus Smith. Monob.

Colletes subg. Ptilopoda Frisse, 1921, Stettiner BEnt,
Zeitung, vol. 82, p. 83,
Type: (Colletes msculipennis Friese) = Colletes

spilopters Cockerell. lonob.
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Colletes subg. Denticolletes Noskiewiez, 1936, Prace Nauk,

Wydawnictwo Towarzystwa Nauk. Lwowie, ser. 2,

vol. 3, p. 486.
Type: Colletes graeffel Alfken. Monob.

Colletes subg. Punocticolletes Noskiewicz, 1936, Prace Nauk.

Wydawnictwo Towarzystwa Nauk. Lwowie, ser. 2,

vol. 3, p. 490.

Proposed without genotype designation and therefore
invalid under artiecle 25 C of International Rules of Zoolor-

ical Nomenclature.

Genus Colletes Latreille

Head and thorax with pile long and dense; metasomal
terga usually fasciate; posterior femora of female with
long dense pollen brush; labrum broader than long with median
oconcavity, often delimited by thiockenings on either side;
subantennal sutures directed towards inner margins of
antennal sockets; faclal foveae present, most evident in
female, of variable width, non-pilose and depressed; galea
short; submentum broad and elongate; labial palpi short,
4-segmented, first segment 1 1/4 times as long as second,
others subequal; glossa short, broad, bifid, strongly
emarginate medially; maxillary palpi 6-segmented; eyes
concave along inner orbital margins; pre-episternal sut-
ures complete; metanotum horizontal, in same plane as sout-

ellum and basal area of propodeum; propodeum with nerrow
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horizontal basal area, smooth or longitudinally carinate,
posterior face with a 3-cornered, shiny, depressed, non-
plumose median area, pointed below; wings hairy; ptero-
stigma large; marginal cell with apex not on wing margin;
fore wings with three submarginal cells, first equal to
second and third in length, second and third subequal in
length; vein seoond m-cu at right angles to Cu; and strong-
ly arouate outward in posterior portion; pygidial and basi-
tibial plates absent; inner hind tibisl spur strongly
toothed or oombed; eighth metasomal (ninth abdominal)
sternum of maele roughly equilaterally triangular; capsule
with gonocoxites usually transversely divided (always in
Nearctic species); gonostyli usually distinct and pilose
apically; gonobase large; penis valves enlarged basally,
tapered apically with dorsal and/or ventral "wings"; vol-

sellae large and distinct (in Nearotiec species).

KEY T0 THE MALES

In order to facilitate the separation of the species,
the genus was divided into three rather distinctive natural
groups. Some difficulty was encountered in keying both
sexes to these major groupings, as evidenced in couplets
one, two, and three, for it was impossible to settle on
one or two obvious characters which were applicable to all
species in the group. Thus brief descriptions of the

groups are given previous to the keys, which is meant to
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supplement the principal characters listed and assist in

species separation.

amerieanus group

Malar space no longer than broad; olypeus densely
punctate, punctures striate to ovate; prothoracic spines
short and sharp; flegellar segments one and one-quarter
to one and three-quarters times as long as broad; propod-
eum with latero-posterior margins abrupt or ridged, not
rounded; pile of body usually white to dusky to tinged
with ochreus.

Seventh ventral plates with discs large, quadrate to
weakly triangular, usually well covered with short
fine pile.

Penis valves with only narrow ventral wings, membrane
usually truncate apically; gonocoxites pilose along
medio-apical margins; volsellae long, extending two-
thirds of way to apices of gonostyli; gonostyli short,

triangular.

eonsors group
Propodeum with basal area narrow and sloping rather
sherply ventrally, lateral and posterior faces finely
striate and roughened, rounded at latero-posterior mar-
gins; flagellar segments short, about as long as broad;
malar space no longer than seven-eighths as long as
broad; pile of body long and dusky grey, often inter-

mixed with black on head and thorax; mesepisterns
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usually shallowly and closely punctate.

Seventh ventral plates roughly quadrate, or reduced
to short transverse discs, discs with pile longest and
most dense across base.

Penis valves with broad dorsal and ventral winga;
apices of gonocoxites and gonostyli pilose; gonostyli
short, roughly triangular; volsellae long, extending two-
thirds of way to apices of gonostyli.

daleae group
Propodeum with basal area smooth and broad, usually

not sharply pitted but with a few weak longitudinal rugae,
lateral and posterior faces shiny with numerous fine
punctures; clypeus elongate with longitudinal median sul-
cus bordered by lateral shiny, sparsely punctate rims;
sulous densely punctate, rims sparsely punctate with round
punctures; malar space at least as long as broad; flag-
ellar segments at least as long as broad; body covered
with long white pile; species all small, less than 9 mm.
in length, found only in western great plains and lower
austral zone of North Amerioca,

Seventh ventral plates quadrangular or weakly n_odiried
to triangular; discs covered with fine short pile.

Penis valves with only ventral wings, wings small;
gonostyli virtually absent, evident as slightly expanded
apical processes; gonocoxites with only extreme aplces

pilose; penis valves with bases as long as rods or longer;
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volsellae long, extending two-thirds of way to apices

of gonostyli.

1. Metapleura each with dorsal prominence or hori-
zontal ocarina, usually with testaceous rim

............... 69 (americanus group)

Metapleura with no dorsal prominence or if weekly
prominent with carina curving ventrally well
in front of posterior merging - - « = = « -« - = 2
2(1). Median flagellar segments usually as long as
broad or slightly longer, and penis valves
with broad dorsal and ventral wings
--------------- 87 (consors group)
Medlan flagellar segments usually at least one
and one-half times as long es broad, if short-
er, penis valves lacking dorsal wing - - - - 3
3(2). Clypeel punctures sparse and round and clypeus
with longitudinal median suleus; propodeum
with basal area broad and smooth, occasion-
ally with a few weak longitudinal rugae
---------------- 104 (daleae group)
Clypeal punctures elongate, at least apically,
or if not, clypeus without sulcus; propodeum
with basal area deeply pitted - - - = - - - 4
4(3). Mesoscutum, scutellum or inner orbital margins

with varying amounts of black pile - - - - 5



5(4).

6(5).

7(6) .

8(M.

9(8).
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Mesoscutum, scutellum and inner orbital marg-

ins with pile all light - - - = = = - - - 28
Malar space at least as long as broad, usually

longer - - - = = = - = = = = 2@ o - - - - - 6
Malar space no longer than thres-quarters as

long as broad - - = = = = = = = = = - - - 12
Malar space at least one and three-quarters

times as long as broad; mesepisterna dull

and roughened. (Prothoracic spines absent.)

................ validus Cresson
Malar space less than one and one-half times

as long as broad; mesepisterna punctate with

shiny interspaces - - - « = = = = = = = = = 7
Metasomal sterna two to four emarginate med-

jally; pile of body dAusky; maler space slightly

longer than broad. (Tergal fasclae very weak

and dusky.) - - - - impunotatus lacustris Swenk

Metasomal sterna two to four with posterior

margins entire; pile of body white to tawny;

malar space one to one and one-half times as

long as broad - = = = = = = = = = = = - - = 8
Messepisterna dull and roughened, obscurely

punctate - - - = = = = = = = « @ @ = = - = 9
Mesepisterna coarsely punctate with shiny inter-

BPAGES - - = - = = - & - - - - - = - - - - 10
Propodeun with posterior face outside of tri-

angle rugosely pitted above; metasomal terga
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with dises having abundant short erect black

pile; thorax with pile long dense and ochreus

---------------- thoracicus Smith
Propodeum with posterior face outside of tri-

angle dull and roughened; metasomal terga

with dises having pile white to pale grey;

thorex with pile long fine and pale grey on

periphery - - = = = = = = = - = inaequalis Say

10(8), Inner orbital margins with strong admixture

of black pile. (Malar space one and one-

quarter times as long as broad; elypeus with

deep median longitudinal sulous and impunctate

lateral rims.) - - - - - - - - oompaetus Cresson
Inner orbital mergins with pile all light - - 11

11(10). Malar space one and three-eighths times as long

as broad; seventh ventral plates laterally

quadrate with long latero-basal "tail" and

distinet neck. (Metasomal terge one and two

coarsely and densely, almost contiguously

punctate.) - - = = = = - = - - skinneri Viereck
Malar space 83 long a8 broasd; seventh ventral

plates longitudinally quedrate, lacking neocks

between disos and articulatory eondyles, dises

about twice as long =8 broad
............... bryanti Timberlake

12(5). Posterior basitarsi short, no more than two and

one-half times as long &s broad - - - - - - 13



13(12).

14(13).

15(12).

16 (15).

- u5 -

Posterior basitarsi about four times as long
@8 brog@d - - - = = = = = = = = - - === 15
First metasomal tergum shiny, weskly follicul-
ated (with a distinct metallic blue lustre);
posterior basitarsi two and one-half times
a8 long as broad - - - - intermixtus Swenk
First metasonal tergum densely punctate with
shiny interspaces, punctures &bout one puncture
width apart; posterior basitarsi two times as
long as broad - = = = = = = = = = = « - - 14
Wings pictured; neotropieal, reaching southern

Texss - - - - - punetipennis maurus Stephen,
new subspecies

Wings not pictured; American great plains
------------- latitarsis Robertson
Dorso-lateral fringes of propodeum with strong
admixture of black pile - - - = = = - = - 16
Dorso-lateral fringes of propodeum with pile
all light - - = = = = = = = = = = = = - - 17
Length 8.5 mm.; mesepisterna with pile exclus-
ively light; metasomal tergum one sparsely
end finely punctate on anterior median face

------- erizonensis Stephen, new species

Length 13.5 mm.; mesepisterna with abundant
black pile on upper faces; metasomal tergum
one uniformly densely punctate, punctures no
more than one puncture width apart

............. vandykei Timberlake



17(15).

18(17).

19(18).

20(18).
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Prothoracioc spines long and sharp, at least

as long as width across bases - - - - - 18
Prothoreecio spines short, vestigial or ob-

liquely truncate - - = = = = = = = - - 23
Vertex and mesoscutum with abundant blaok

pile; length 11-14 mm. (Body coarsely

punctate.) - - = = = ¢ 2 @ = = = - - - 19
Vertex with pile all light; mesoscutum with

but few black hairs; length 8-10 mm, - - 20
Metasomal tergum two with sharp basal depress-

ion; metasomal tergum one deeply, almost

contiguously punctate; clypeus striately

punctate with shiny interspaces
------------- - gilensis Coockerell

Metasomal tergum two not depressed basally;
metasomal tergum one shiny, punctures deep
but separated by at least one and one-half
puncture widths; clypeus deeply, contiguously

punctate with no shiny interspaces
-------------- - = nudus Robertson

Propodeum with basal area flat and smooth
with few longitudinal rugee, not at all quad-
rately pitted; metasomal tergum one shiny,
impunctate - - - - - - perileucus Cockerell
Propodeum with basal area deeply quadrately
pitted; metasomal tergum one finely punctate



21 (20).

22(21).

23(17).

24(23).

Metasomal tergum one finely and sparsely

punetate, punctures one and one-helf to two

puncture widths apart; seventh ventral

plates short, roughly triangular

--------- - - - - hyalinus Provancher
Metasomal tergum one coarsely and densely

punctate, punetures no more than one punoture

width apart; seventh ventral plates elongate,

at least twice as long as broed, quadrate - 22
Penis valves with ventral wings truncate

apiocally, coterminal with valve apices;

seventh ventral plates quadrate with apical

margins strongly expanded, almost lobate

--------------- simulens Cresson
Penis valves with ventral wings narrowed

apieally, weakly pointed; seventh ventral

plates quadrate with aplces broadly rounded,

not lobate (see fig.it ) - - - fulgidus Swenk
Prothoracic spines obliquely truncate with

posterior margins extending beyond anterior.

(Second metasomal tergum with weak basal

fascia.) - - - - - - - - - angelious Cockerell
Prothoracic spines short or abssnt, not

truncate - - - = - = = = = - = = = = = - = 24
Propodeum with posterior face shiny, striately

rugose, forming deep pits dorsally outside

of triangle - = = = = - = = = ¢ = = = - = 25



25(24).

26(24).

27(26).
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Propodeum with posterior face dull and rough-

ened, not striate or pitted outside of

triangle R - - 26
Seventh ventral plates laterally extended,

median and lateral margins strongly reflex-

ed; discs of plates about twice as broad as

long; malar space three-quarters as long as

broad - - - = = - = = - - carolinus Mitchell
Seventh ventral plates elongate, at least twice

as long as broad with strong latero-basal

projections; malar space five-eighths as

long a8 brogad - - = = = = - - fulgidus Swenk
Mesepisterna dull and roughened, punctures

obscure; sternal fasclae weak and incom-

pPlete - = = = = = = = = = - = inaequalis Say
Mesepisterna coarsely punctate with shiny

interspaces, punctures about one-half punc-

ture width apart; sternal fasciae complete,

dense and white - = = = = = = = = = - - - 27
Propodeum quadrately pitted with deep shiny

pits outside of triangle; black pile res-

tricted to a few blaock hairs on scutellum;

mesepisterna weakly rugosely punctsate; seventh

ventral plates roughly quadrate
--------------- rudis Timberlake

Propodeum with basal area smooth, not pitted



28(4).

29(28).

30(29).
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outside of triangle; black pile abundant

on mesoscutum and scutellum; mesepisterna
coarsely punctate with shiny interspaces;
seventh ventral plates broadly triangular

with apical margins broadly rounded

............ - - gercidil Timberlake

First metasomal tergum shiny, impunctate,

or if punctate with a few scattered follicle-

like punctures especially laterally - - -
First metasomal tergum closely punctate,
punctures no more than two puncture widths
apart - - - - = = = - = R N
Eyes with inner orbital margins nearly para-
llel. (Mesepisterna and metasomal tergsa
dull, obscurely punctate.) - - - - - - - -
Eyes with inner orbital margins strongly eon-
vergent below. (First flagellar segment no
more than one-half as long &s second.) - =
Posterior basitarsi very long and broad, about
two and seven-eighths times as long as broad;

prothoracic spines absent; length 13-15 mm.

29

41

30

31

......... - - e - - and:avni Cockerell

Posterior basitarsi long and narrow, about
four times as long as broad; prothoracioc

spines short and sharp; length 11-12 mm.

............... aestivalis Patton



31(29).

32(31).

33(31) .

34(33).

35(34).
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Malar space at least as long as broad - - - 32
Malar space shorter, no more than three-~

quarters as long a8 bro2d =~ = = = « =« - = 33
Metapleura protuberant above with narrow

black rim; propodeum coarsely rugose with

large pits on posterior and latero-posterior

faces outside of triangle - produstus Robertsen
Metapleura not protuberant above; propodeum

finely roughened, not pitted outside of

triangle - - - = =« = - - - hyalinus Provancher
Propodeum coarsely rugose, roughened, forming

large pits on upper posterior face outside

triangle; mesepisterna coarsely rugosely

punctate - - - - = = = = 2 o = - = = = - - 34
Propodeum finely roughened or smooth outside

triangle, never pitted; mesepisterna deeply

punctate with shiny interspaces - - - - - 36
Flagellar segments short, as long as broad;

malar space linear - - - - titusensis Mitchell
Flagellar segments about one and one-half times

as long as broad; melar space at least three-

eighths as long as broad - - - - = - - = - 3
Malar space three-quarters as long as broad;

seventh ventral plates with discs broader

than long, weakly quadrate - brimleyi Mitchell
Malar space three-eighths as long as broad;

seventh ventral plates longer than broad,



36(33).

37(36).

38(37).

39(38) .

40(38).
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roughly triangular - - - - distinctus Cresson

Flagellar segments about as long as broad.

(Seventh ventral plates with disos trans-

verse and narrow, sharply excavated apiocally

(sses fig.75 )) - - aridus Stephen, new species
Flagellar segments at least one and one-half

times as long as brodd - - - = = -~ - - - - 37
Penis valves with broad dorsal and ventral

wings; seventh ventral plates elongately

rectangular, twice as long as broad (see

P1Qe 6T ) = = = = = = = = = wickhami Timberlake
Penis valves laoking dorsal wing; seventh

ventrel plates never longer than wide - - 38
Prothoracio spines short or vestigial; nerv-

ures light brown; length l1l-14 mm, - - - = 39
Prothoracic spines long and sharp; nervures

derk brown to black; length 8.5-9.5 mme - 40
Malar space two-thirds as long as broad;

metasomal terga impunctate - larreae Timberlake
Melar space one-half as long as broad; meta-

somal terge with sparse coarse punctures

............ turgiventris Timberlake

Propodeum with basal area deeply gquadrately
pitted; metasomal tergum one sparsely punc-
tate; terga shiny black; metasomal fasciae

weak and narrow; head and thorax with pile



41(28).

42(41).

43(42).
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fuscous and sparse. (Length 8.5 mm.)

........ - - - - - - hglinus Provancher

Propodeum with basal area nearly smooth, not
pitted; metasomal tergum one impunctate;
terga shiny blue-black; metasomal fasciae
dense and white; head and thorax with pile

white I T perilsucus Cockerell

Malar space linear to one-quarter as long as
broad; metasomal terga e¢losely, often con-

tiguously punctate to lateral margins.

(Apical fasoiae in abrupt declivous depress-

iong.) - = === - I
Malar space at least one-third as long as
broad; metasomal terga varliable, never eon-
tiguously punctate - - = - - - -~ .- - -
Prothoracic spines short or absent; pile of
head and thorax short, dense and tinged
with ochreus; metasomal tergum one very
finely punctate - = = =« = = = = «c =« = = =
Prothorecioc spines at least as long as width
across base; pile of head and thorax long
and white; metasomal tergum one coarsely
punctate - = = = - = = ¢ = = - = - - - -
Seventh ventral plates transverse, aploeal
meargins broadly excavated and fringed with
long, light ochreus pile

46

45

43

............ robertsonii Dalla Torre




44 (43),

45(42),

46 (41).
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Seventh ventral plates with apical margins
expanded or complex - - - - - - - == o - 44
Seventh ventral plates with basal portions

transverse as in robertsonii but with trans-

verse lobes attached to medio-apical proec-

esses (see fig.30) - - - - metzil Timberlake
Seventh ventral plates with apical margins ex-

panded, tending to membranous, plates rough-

ly quadrate, narrowed laterally (see fig.31 )

------ ~ timberlakel Stephen, new species

Mesepisterna dull, shallowly obscurely punctate
especially below; seventh ventral plates
fully semilunar; tegulae light hyaline;
penis valves with ventral membranous wings
absent except for small preapical piece
---------------- olliatus Patton
Mesepisterna distinotly punctate with shiny
interspaces; seventh ventral plates narr-
owed, almost sickle-shaped (see fig.73 );
tegulae deep brown; penis valves with broad
ventral wings - beamerorum Stephen, new species
Posterior basitarsi short, about two and
three-quarters times as long as broad and
curved longitudinally; posterior tiblae
expanded medially, constricted towards base
and apex. (Clypeus long, flat, shiny,
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sparsely and finely punctate; seventh

ventral plates roughly triangular with

apices sharply emarginate.)

------ bulbotibialis Stephen, new species

Posterior basitarsi at least three and one-half
times as long as broad and straight; post-
erior tibiee not constriocted apically -~ 47
47(46). Metasomal tergum two uniform from base to
apex, not depressed basally - - - - - - - 48
Metasomal tergum two depressed basally, with
or without basal fascia - - - - - - = == 49
48(47). Mesoscutum and scutellum with dense covering
of ochreus to yellow pile, obscuring sur-
face; mesepisterna dull, roughened; malar
space three-quarters as long as broad
.............. - thoraciocus Smith
Mesoscutum and scutellum with pile white to
tawny; mesepisterna coarsely punctate with
shiny interspaces; malar spece one-half as

long as broed - - - - turgiventris Timberlake

49(47). Malar space at least seven-eighths as long
a8 broad - - - - = - - - D P 50
Malar space no more than three-quarters as
long as broad - = = = = = = =« = = = - - = 59
50(49). Metasomal tergum one with punctures deep,
punetures about one puncture width apart

OF l@88 = = - = = & & o o = = o = = - = = 53



51(50).

52(51).

53(50).
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Metasomal tergum one with punotures fine,

shallow and separated by at least two puno-~

ture widths - =« = = = = - = - - - - - = - 51
Prothoracio spines long and sharp, at least

one and one-half times their width aeross

bage - - - - - <« - - - - . e - e - 52
Prothoracic spines short, triangular. (Wings

whitish hyaline; seventh ventral plates with

discs cordate and with latero-basal proj-

ection at base of discs and necks.)

-------- e = = = = =~ = Jlouisae Cookerell
Seventh ventral plates as long as broad,

roughly triangular; gonostyli about as long

as width across base - - - hyalinus Provancher
Seventh ventral plates with discs twice as

long as broad, roughly quadrate with lateral

margins broadly rounded; gonostyli two and

one-half times as long as broad

------------- - - slevenl Cockerell
Malar space long, about one and one-quarter

times as long as broad. (Metasomal terga

with disos covered with white or light

grey pile; tegulae light ochreus hyaline.)

--------------- wootoni Cockerell
Malar space about as long as broad, or

ShOTter =~ = = = = = = = = = = = = = = = = 54
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54(53). Seventh ventral plates at least twice as long
as broad; gonostyli two and one-half times
as long as broad - - - - - - .- - === 57
Seventh ventral plates short and broad, about
as broad as long; gonostyli no longer than
bro8d - - - = = - = 2 - c - = - - -~ == 55
55(54)., Malar space as long as broad; metasomal tergum
two strongly depressed basally with weak
basal fascia. (Seventh ventral plates with
discs slightly broader than long, surface
with uniform covering of fine pubescence
(see Tig.5¢ )) ---- phaceliae Cockerell
Malar space no longer than three-quarters
a8 long &s broad; metasomal tergum two with
no basal fagsola - - - = - = = - - - - - - 56
56(55)e Length 8 mm.; body densely plumose with long
white pile; seventh ventral plates with
lateral hair bands strongly developed and
broadly united to median band basally;
lowlend species - = = - - hyslinus Provancher
Length 7 mm.; body with pile sparse and grey;
seventh ventral plates with lateral hair
bands weakly developed, not broadly united
to median band basally, pile of lateral bands

short; montane species - - - lutzi Timberlake



57(54) .

58(5M) .

59(49) .

60(59).

- 57 -

Seventh ventral plates with distinot petiolate

necks between disos and artioulatory ocon-

dyleS - - = = = = = 0 = @ = = = = = = - - 58
Seventh ventral plates lacking necks between

disos and condylar articulations, disos

broadly united to condyles. (Mesepisterna

densely, ocoarsely, contiguously punctate

above; body with pile usually strongly tinged

with ochreus.) = - - - - - bryanti Timberlake
Seventh ventral plates with abrupt lateral

shoulders at latero-basal margins of disos,

strongly emarginate beneath (see fig.23 )

-------------- kincaidii Cockerell
Seventh ventral plates uniformly eurved about

lateral margins of discs (see fig.22)

--------------- sulophi Robertson
Seventh ventral plates with discs as broad as

long; gonostyli short, no more than one and

one-half times as long &s width across the

bases - - - = - = = - - 0 2 2 = = 2 - -~ 60
Seventh ventral plates with discs twice as

long as broad, roughly quadrate; gonostyli

long and slender, two and one-half times as

long as width across base - - - = - - - - 63
Malar space one-third as long as broad; penis

valves with narrow dorsal wings; gonostyli



61(60).

62(61).
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broader than long - - = oiliatioides Stephen,
new species

M2lar space at least one-half as long as broad;
penis valves with no dorsal wings; gonostyli
about one and one-half times as long as
broad - - - - - . e e e e e .- == 61

Metasomal tergum two with weak basal fascia;
seventh ventral plates with discs slightly
broader than long, lateral margins broadly
rounded, discs with uniform covering of fine
rubescence (see fig.5¢ ) - phaceliae Cockerell

Metssomal tergum two with no basal fescia;
seventh ventral plates with discs roughly
trisnguler, lateral margins straight,
discs witﬁ rlle most dense along latersl
and median marging - - - = - = = = = = - - 62

Body densely pilose with long white pile;
seventh ventral plates with lateral hair
bands well developed and broadly united
to median bands basally, pile of lateral

bands long; lowland species
-------------- hyalinus Provancher

Body with pile sparse and tawny to white;
seventh ventral plates with lateral hair
bands weakly devdbped, not broadly united
to median band basally, pile of lateral bands

short; montane species - - - lutzi Timberleke
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63(59). Prothoracic spines vestigial, triangular or
obliquely truncate - - = = = = = - = - -~ 64
Prothoracio spines long and sharp, at least
as long es width ecross base - - - - - - - 68
64(63). Prothorscic spines obliquely truncate with
rosterior margins extending beyond anterior.
(Metasomal tergum two with week basal fascia;
seventh ventral plates with strong latero-
basal projections.) - - - 8angelicus Cockerell
Prothoracic spinses sharply pointed or
vestiglal - - - = = = = = & & - = - - - - 65
65(64). Malar space thres-quartsrs as long as broad;
wings whitish hyaline with little pubes-
cence; metasomal tergum one with few ocoarse
puncturses, at least two puncturs widths
apart on dise. (Seventh ventral plates
with long nacks between discs and condyles,
discs cordate with latero-basal projections
at Junction of discs and necks.)
--------------- louisae Coockerell
Malar space less than five-eighths as long
as broad; wings dusky with abundent
teastaceous pubescence; metasomal tergum
one distinetly punctate with punctures
one and one-half puncture widths apart - - 66
66(65). Seventh ventral plates elongate, roughly
ovate with short neck and laoking latero-



67(66).

68(63).
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basal projection - - - - - - - birkmanni Swenk
Seventh ventral plates elongate, roughly

quadrate, with no neck between dises and

condyles - - = = = = = = = = = o = = = = - 67
Metasomal tergal discs four to six with long

erect light pile; metasomal terga one and

two with apical fasciae narrow and weak;

seventh ventral plates lacking latero-basal

projections - - = -« = - rufocinotus Cockerell

Metasomal tergal discs four ©o six with ersect
fusocous to black pile; metasomal terga one
and two with apical fasclae broad and
dense; seventh ventral plates with strong
latero-basal projections - - - fulgidus Swenk
Seventh ventral plates elongate, roughly
ovate, weakly shouldered but‘with no
latero-basal projections - - - birkmanni Swenk
Seventh ventral plates elongate, roughly
quadrate, expanded apiecally with strong
latero-basal projections - - simulans Cresson
Lower edge of metapleural prominence with
a broad rim which hangs down and obscures
surface beneath it in lateral view - - - - 73
Lower edge of metapleural prominence wealkly
protuberant with & nsrrow rim whieh

projects laterally - - = = = = = = = = - =~ 70



70(69) .

71(70).

72(71).

73(69).
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Seventh ventral plates transverse, narrow,

with long dense apical fringe of fuscous

pile; tegulae black; metapleural promin-

ence abrupt, hesvily rugose ineluding rim

-------- kansensis Stephen, new species
Seventh ventral plates roughly quedrate in

form; tegulaes light brown hyaline; meta-

Pleural prominence weakly protuberant, not

FUgosSe - =~ - - = L - 71
Pirst netasomal tergum impunctate or weakly

punctete - - - - = = = = - - -~ -~ -= 2
First metasomal tergum denseiy punctate.

(Melar space three-querters as long as

wide; abdomen and thorax with pile dusky

to yellow; length 10-11 mm.) - - howardi Swenk
Melar space three-gquarters as long as broad;

body covered with long, deunse, white pile;

seventh ventral plates quadrangular, weakly

rounded laterally; length 9-10 mm,

............. gypsicolens Cockerell
Malar space one-third as long as broad; body

covered with short, sparse, dusky plle;

soventh ventral plates almost square; length

7-8 mm. - - - mitchelli Stephen, new species
First metasomal tergum with dise distinetly

punctate, punctures no more than three

puncture widths apart at mid line - ~==- "4
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First metasomal tergum with disc impunoctate

and shiny, or if punctate, punctures weak

and Very Sparse - - - = = = = = = - - - -

74(73)e Femora, tibiae and tarsi yellow testaceous.
(Mesepisterna distinotly punctate with
shiny interspaces; metasomal terga two to

five with discs having abundant erect

ferrugineous pile.) - = - wilmattae Cockerell

Femora and tibiae dark or largely so, tarsi

ocoasionally tinged with yellow - - - - -

75(74). Anterior edge of pronotum raised and protrud-
ing as an ereot plate, most evident as an
abrupt process above the coxal bases; pro-
thoracioc tergum very broad with anterior
and posterior edges raised slightly to form

a broad weakly convex tergum. (Prothoracie

spines absent.) - =« = = =« aberrans Cockerell

Anterior edge of pronotum flat, tergum narrow

and flat - = - = = = = = = = 2 2 @ = = = =
76(75). Flagellar segments short, about one to one

and one-quarter times as long as wide;
first metasomal tergum with aisc deeply
punctate, punctures no more than two punc-
ture widths apart at mid line - - - - - -

Flagellar segments long, at least one and
one-half times as long as wide; first meta-

somal tergum with punctures three puncture

76

71
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widths apart at mid line. (Prothoracio

spine long; nervures dark brown.)
----------- - « = mandibularis Samith

77(76). Second metasomal tergum with broad basal
fascia; first metasomal tergum densely
snd uniformly punctate, punctures no more
than one puncture width apart; prothoraciec

spine absent; nervures yellowish
---------------- gsusannae Swenk

Second metasomal tergum with no basal fascia;
first metasomal tergum with disc coarsely
punctate, punctures about two puncture widths
apart; prothoracic spine short and sharp;

nervures deep brown - - - saritensis Stephen,
new species

78(73). Vertex with strong admixture of black pile;
hypoepimeral area abruptly protuberant;
flagellar segments short, about as long as
broad - - - - - - - - - lhysanellas Mitochell

Vertex with no black hairs intermixed;
hypoepimeral area not markedly protub-
erant; flagellar segments about one and
one-half times as long as broad - - - - = 79

79(78). Malar space at least as long as broad; first

metasomal tergum impunctate -~ - - - - - - 80
Malar spacs no more than three-quarters as

long as broad; first metasomal tergum

variable - - - = - = = = - 2 ¢ 2 2 o - - - 81



80(79).

81(79).

g2(81).
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Malar space one and one-half times as long

as broad; olypeus very long with a longitud-

inal median sulcus; pile of body sparse and

dusky grey - - - - - - = - productus Robertson
Malar space as long as broad; clypeus short

and uniformly convex; pile of body dense,

long and white - - - - - - - albescens Cresson
Mesoscutum with punctures mesad from parap-

sidal lines, shallow and at least two

puncture widths apart - - - - - = = = - = 82
Mesosoutum with punctures mesad from parap-

sidal lines no more than one puncture width

apart. (Mesepisterna with punctures coarse

and dense on upper half.) = - = = = = - = 83
Wings whitish hyaline; metapleural prominence

with very broad testaceous rim, deeply con-

cave beneath; posterior basitarsi approx-

inately six times as long as wide; mesoscutum

end mesepisterna sparsely punotate with fine

punctures at least three puncture widths

apart; pile sparse and white on mesoscutum

------- - micheneri Stephen, new species
Wings dusky hyaline; metapleural prominence

with a narrow, deep testaceous to brown rim,

not sharply concave beneath; posterior basi-

tarsi rfive times as long as wide; mesoscutum

and mesepisterna with punctures fine, no
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more than two puncture widths apart; pile

of mesoscutum ochreus to deep yellow

R R R R 80l1daginis Swenk
Wings whitish hyaline with pubescsnce light - 84
Wings dusky with abundant dusky pubescence - 86
Seventh ventral plates roughly quadrangular

with apical margins broadly rounded, pilose

on median and lateresl reflexed faces; malar

space thrse-eighths as long as broad
----------- - latiecinctus Timberlake

Seventh ventral plates quadrete with apiecal

margins truncate; veriably pilose; malar

space one-querter as long as broad - - - - 85
Propodeum with basal erea sloping sharply

ventrally, not pitted but having irreg-

ular longitudinal rugse; seventh ventral

longer in base to apex ratio than the

width from median to laterzl extremities,

plates quadrate with narrow hyaline non-

plumose area at the latero-basal margins

(see fig.37) - = - - - - teotiventris Timberlake
Propodeum with basal area not sloping sharply

ventrally, broadly quadrately pitted; sev-

enth ventral plates short, slightly broader

than long with lateral margins weakly

rounded end pilose (sse fig.3L) - - annae Cockerell
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87(2).

88(87).

89(88).
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Mesepisterna coarsely oontiguously punctate
on upper half; pile of body dense, partially
concealing surface; southern coastal areas of
California =« = = = = - = - oochrageus Swenk
Mesepisterna with punctures above, separated
by narrow, roughened, shiny interspaces; pile
of body sparse, not concealing the surface;
Amerioca east of Continental Divide
-------------- americanus Cresson
Face with black pile intermixed along inner
orbital margins; legs with strong admixture
of black or fuscous pile - - - - - - - - - 88
Face with pile white to tawny grey; legs
with pile white to pale grey (except o.
CONSOTB) = = = = = = = = = = = @ = = = = « 91
Prothoracic spine long and sharp; mesepisterna
with pile entirely black; metasomal terga

with no apical fasciae - californicus Provancher

Prothoracic spine short or vestigial; mese-

pisterna with pile pale grey; metasomal

terga with white apical fasciae at least

on £irst two segments - - - = = = - - - - 89
Legs and discs of metasomal terga three to

six with abundant ereoct black pile - - - - 89
Legs and discs of metasomal terga three to

six with pile white to pale grey
--------- - - paniscus paniscus Viereock
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90(89). Malar space one-half as long as broad; meso-
scutum and scutellum with pile tawny grey,
no dark hairs intermixed; seventh ventral
plates roughly quadrate, densely covered
with long, laterally directed pile

- = = = = = = - - consors pascoensis Cockerell

Malar spece three-quarters as long as broad;
mesoscutum and scutellum with pile tawny,
intermixed with a few black or derk hairs
on the disc; seventh ventral plates with
apical margins broadly rounded, latero-basal
mergins weakly pointed, plates with trans-
verse median bands of pile - paniscus Viereok

91(87). Tirst metasomal tergum coarsely and densely
punotate, punctures no more than one punc-
ture width apart; mesoscutum coarsely,
densely, almost contiguously punctate - - 92

Firast metasomal tergum with punctures fine
or absent, when present punctures at least
two puncture widths apart, surface at times
roughened and punctures obscure - - - - - 98

92(91). Metapleura weakly protuberant above, pro-
tuberance strongly rugose; body very
coarsely and densely punctate; metesomal
terga with discos having abundant short
erect black plle - = = = = = = = =« = = = = 93
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94(92) .«
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Metapleura not protuberant above; body
variably punctate, punctures not uniformly
ocoarse over entire body; metasomsl terga
with discs having covering of light pile - 94
Metasomal terga ocne to three with distinet
narrow preapical grooves followed by raised
flange-like margins; antennal segment three

one and one-half times as long as four;

malar space linear - - - brevicornis Robertson

Metasomal terga onme to three with apex smooth,

not grooved; antennal segment three sub-

equal to four; maler spsce cne-third as

long as broad - = - = - willistoni Robertson
Malar space at least one-half as long as broad,

usually longer; mesepisterna ocoarsely punc-

tate with shiny interspsces - - - - - - - 9
Malar spece no more than one-third as long as

broad; mesepisterna finely and shallowly

punctate or rugosely punctate above - - - 96
Prothoracic spines long and needle-like, at

least twice as long as width across the

base; malar space seven-eighths as long as

broad - - - = = = - - = = - - %exanus Cresson
Prothorecic spines short and sharp, roughly

triangular; malar space one-half as long as

broad - - - - - - wiokhami Timberlake (see 5)
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96(94). Posterior basitarsi four and one-quarter times
as long as broad; penis valves laoking
dorsal wing; vertex finely and densely puno-
tate - - - - - beamerorum Stephen, new speoclies
Posterior basitarsi three and one-quarter times
as long as broad; penis valves with broad
dorsal wing; vertex impunotate or very
spersely punctate - - - = = = = = = = -= 97
97(96). Propodeum with lateral faces shiny, obsocurely
punctate; basal area of propodeum shallowly
pitted, sloping sharply basally; first
metasomal tergum with median line of disc
shiny end impunctate; seventh ventral plates
long and roughly quadrate with apical end
narrowed and having long fringes of pile

............ sphaeralcaea Timberlake

Propodeum with lateral faces dull, weakly

striate; basal areaof propodeum with deep

quadrate pits not sloping sharply ventrally;

first metasomal tergum without shiny impunc-

tate longitudinal mid line; seventh ventral

plates short, semi-lunar, with apices

broadly rounded - - - - - = nigrifrons Titus
98(91). Metasomal terga with apical and basal fasciae

absent. (Malar space one-third as long as

broad; propodeum with lateral and posterior
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faces dull and weakly roughened.)

------- xerophilus cismontanus Timberlake

Metasomal terga with fasciae broad and white - 99
99(98). Tibiae and tarsi with strong admixture of blaok
and fuscous pile; seventh ventral plates
square with apical margins weakly rounded,
long pile over disc except on extreme median

margins (see fig.¢l ) - oonsors oonsors Cresson

Tiblae and tarsi with pile white or tawny;
seventh ventral pletes semi-lunar or elong-
ately rectangular - -« - - = =« = = - - - 100
100{(99). Metasomal terga three to six with discs
having abundant erect black or fuscous
Plle - - - = - ¢ o = 0 = == = - - --- 101
Metasomal terga three to six with disecs
having pile white or pale grey - - - - 102
101(100). First metasomal tergum shiny impunctate, or
sparsely and finely folliculated; seventh
ventral plates small, roughly quadrate
with apex broadly rounded, disos densely
covered with long, laterally sloping pile

--------- - = = ©ONsors mesocopus Swenk

Pirst metasomal tergum shiny, distinctly
punctate with punctures one to two puncture
widths apart; seventh ventral plates diamond-

shaped with median and lateral margins re-
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flexed, sparsely covered with short erect

pile (see rfig.b3) - - nitescens Timberlake
102(100). Mesosoutum and scutellum with admixture of

black plle; meseplisterna very coarsely

and densely punctate, punctures no more

than one-half puncture width apart above,

almost oontiguous. (Seventh ventral plates

broad with large membranous apiosl expan-

gsion.,) - - - - - swenki Stephen, new species

Mesoscutum and socutellum with pile entirely

light; mesepisternas with punctures vari-

able, fine not ocontiguous, seperated by

shiny interspeces = =« = = =« = = = = = = 103
103(102), PFlagellar segments a3 long as broad; first

metasomel tergum and mesepisterna with

discs distinctly punctate, punctures one-

helf puncture width apart on mesepisterna

-------------- nigzrifrons Titus

Flagellar segments one and one-quarter times

as long as broad; first metesomal tergum

shiny, virtually impunctate except for

shallow scattered punctures; mesepisterna

with punctures about one puncture width

epart on dises - - - - xerophilus Timberlake
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104(3). Melar space at least one and one-half times

as long as wide - - -~ - = = - - = - - - 107
Malar space about one and one-eighth times
as long as wide or shorter - - - - - - = 105

105(104) . Antennae with flagellum light brownish
yellow beneath; flagellar segments less
than one and one-half times as long as
broad. (Clypeus olosely punctate on basal
portion with broad shiny impunotate areas
on either side of mid line; length 6.5-
75 mm.; seventh ventral plates quadrate
with apical margins sloping basally towarad
median edge.) - - - - - - prosopidis Ckll.

Antennae with flagellum dark brownish black
or reddish brown beneath; flagellar seg-
ments more than one and one-half times
as long as wide; mesepisterna with dis-
tinet punctures above, approximately one
puncture width apart - - - - - - - - - - 106

106 (105). Mesepisterna with discs deeply punotate,
punctures about one puncture width apart;
metasomal terga black with reddish tinge,
second and third metasomel terga with
very broad apical fascial depressions;
seventh ventral plates broadened apiocally

and abruptly truncate with inner apical
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108 (107).

-T3 -

margins strongly reflexed (fig.7t );
malar space broad, slightly longer than
broad; olypeus long with broad shiny
impunctate areas on either side of the
mid 1ine - - - - - - - = - algarobiae Ckll.
Mesepisterna with discs having punctures
two puncture widths apart; seventh
ventral plates broadened and rounded
epically (fig.®3 ); malar space narrow,
slightly shorter than broad; olypeus short
and closely punctate across base, shiny
areas on either side of mid line with

coarse scattered punctures

----------- deserticola Timberlake

Seventh ventral plates with apical margins
COnVeX - - = = = = = = = = - - - - 108
Seventh ventral plates with apical margins
truncate or slightly concave. (Far
western and southwestern.) - - - - = - 109
Mesepisterna with disc deeply punctate,
punctures less than one puneture width
apart; seventh ventral plates shorter,
apices more strongly convex (see fig.®l );

western great plains - petalostemonis Swenk

Mesepisterna with disc more finely punc-

tate, punctures more than one puncture
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width apart; seventh ventral plates longer,

apices less strongly convex (see fig.7q ):

southwestern deserts - salicicola Cockerell

109(107). Malar space at least twice as long as broad;
flagellar segments strongly tinged with
yellow beneath; tarsi black. (Flagellar
segments about two times as long as wide;
clypeus with deep median sulous, densely
and finely punctate; seventh ventral plates
much as in algarobiae, slightly expanded
apically and broadly rounded with long
lateral and median fringes of hair; length
8.5-9.5 mm.) - - - - - - olypeonitens Swenk

Malar space approximately one and one-half
times as long as broad; flagellar seg-
ments strongly tinged with ferrugineous
beneath; tarsi varieable - - - =« = - = 110

110(109). Flagellar segments approximately one and
three-quarters times to twice as long
as broad; metasomal terga black tinged
with testaceous at apical fascial dep-
ressions; length 8-9mm, - - - - - - - 111

Flagellar segments approximetely one and
three-eighths times as long as broad; meta-
somal terga strongly tinged with blue to
give disos bluish blaock lustre; length 7

mm. (Seventh ventral plates short with
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lateral fringes of pile as well as a

long clump of pile arising at upper lateral

face immediately beneath articulatory con-

dyle (see fige80 ) - - - - daleae Cockerell
111(110), Second metasomal tergum with diso deeply

punctate, punotures about two punoturo

widths apart; seventh ventral plates

long, expanded and slightly rounded at

apex, about twice as long as wide; length

8mm, ------ -~ = salicicola Cockerell

Second metasomal tergum with disc smooth,

shiny and impunctate; seventh ventral

plates slightly expanded apically, apex

truncate, about one and one-quarter times

as long as wide; length 8 mm,

........... - covilleae Timberlake

KEY TO THE FEMALES
Supplementary information to key couplets one, two and three.

amerieanus group

Malar space no more than one-half as long as broad;
clypeus densely punctate, punctures striate to ovate;
prothoracic spines short and sharp; flagellar segments
about threes-quarters as long as broad; propodeum with
latero-posterior margins abrupt or ridged, not rounded;

Pile of body usually white to dusky to tinged with
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ochreus.

oonsors group

Malar spacs no longer than one-half &8s long as broad;
olypeus veriably punctate, punctures ovate to striate;
flagellar segments short, about one-half as long as
broad, sometimes slightly longer; propodeum with basel
area narrow and sloping sharply ventrally, lateral and
posterior faces finely striate and roughened, latero-
posterior margins rounded; plle of body long and dusky,

often intermixed with bleck on head and thorex,

daleae group

Malar space no longer than three-quarters as long as
broad; clypeus elongate with longitudinal median
sulcus bordered by lateral shiny, sparsely punctate
rims; median sulcus densely punctate, rims sparsely
punctate with round punctures; flagellar segments at
least three-quarters as long as broad, usually much
longer; propodeum with basal area smooth and broad,
usually not sharply pitted but with a few weak longit-
udinal rugae, lateral .and posterlor faces shiny with
numerous fine punoturoa:xlatero-postorior margins
rounded; pile of body long and white; species small,
less than 10 mm., and found only in western grsat plains

and lower austral zone of North Amerioa.
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l. Metapleura each with dorsal prominence or
horizontal earina usually with testaceous
IR - - «c = = = = = = = - 57 (americanus group)
Metapleura with no dorsal prominence, or if
weakly prominent with earina curving ventrally
well in front of posterior merging - - - - - 2
2{(1). Median flagellar segments short, usually one-half
to three-quarters as long as broad when viewed
from above, and last exposed sternum with
apical portion strongly deprassed with basal
arouate band of overhanging plle
--------------- 76 (oconsors group)
Median flagellar segments usually as long
es broad when viewed from above; last ex-
posed sternum usually lacking depressed
apical portlod - - = = = = = = - - - - - - - 3
3(2). Clypeal punctures sparse and round, end olyp-
eus with longitudinal median sulous (sulcus
not evident in some specimens of algarobiae);
propodeux with basal srea broad and not dis-
tinetly quadrately pitted - - 95 (daleae group)
Clypeal punctures elongate, et least apicelly,
or 1f not, elypeus lacking medien sulcue;
propodeum with basal area usually deeply

pitted - - = = = = = = = 2 2 5 - - - - - - 4



4(3).

5(4).

6(5).

7(6).

8(7).
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Mesosoutum and/or scutellum with admixture of

black plle - = = = = ¢ = o =« = « = =« = - - 5
Mesosoutum and soutellumwith no blaock pile - - 33
Malar space at least three-quarters as long

as broad - - - = = = = = = - = = = = - - - - 6
Malar space usually one-half as long as broad

Or 1688 = = =~ = = @« = = = = « = = =« = = = = 9
Malar space one and three-eighths times as

long as broad. (Metasomal tergum one coarsely

punctate; mesepisterna dull, finely rough-

ened; length 11-13 mm.) - - - validus Cresson
Malar space no more than three-quarters as

long a8 broad - = = = = = = - @ - - - - - - 7
First metasomal tergum coarsely and densely

punctate, punctures no more than one puncture

width apart. (Propodeum with basal area very

narrow, obscurely pitted.) - - skinneri Viereck
First metasomal tergum shiny impunctate or

sparsely folliculated - -« - = = = = = = < - 8
Mesoscutum and mesepisterna dull, weakly rugose,

punctures becoming less distinct on upper

half of mesepisterna; metasomal terga four

and five with dises oovered with short, erect,

black to fuscous pile; propodeum with basal

area narrow with close longitudinal striae,

posterior face dull and roughened

......... - - Aimpunctatus lacustris Swenk
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Mesoscutum shiny, coarsely punctate; mesepisterna
with punctures deep, close and contiguous
above; metasomal terga four and five with
discs covered with white to tawny pile; pro-
podeum with basal area wide, deeply quadrately
ritted, posterior face with upper half shiny,

weakly striate - longifacies Stephen, naw species

9(5)e« First metasomal tergum very finely punctate,
punctures follicle-like and at least two
puncture widths apart on diseal area - -~ - - 10
First metasomal tergum deeply punctate, punc-
tures one to one and one-half puncture widths
apart laterally, or punctures fine and con-
tiguous - - = - = = - - - - - - - - - - - - 20
10(9). Last metasomal sternum with elevated carinae
curved mesad apically; first metasomal tergum
with apical margin abrupt and rounded, fascia
arising as apical fringe. (Prothoracic spines

short and sharp.) - - - = arizonensis Stephen,
new species

Last mstasomal sternum uniform; first metasomal
tergum with apex flattened and fasclal hairs
arising subapically - - = = = = = = - - - - 11
11(10) . Prothoracic spinas short and obliqusly trun-
cate with anterior m=rzins extanding beyond

posterior. (Malar space one-fifth as long



12(11).

13(12).

14(13).

15(14).

as broad.) - - - = = - - rufocinoctus Cockerell

Prothoracic spines pointed, not at all trun-
cate -~ - - - = - = - - -
Mesoscutum and scutellum with pile long, dense,
and sreoct, sparsely intermixed with derk
hairs; mesepisterna with shiny interspeaces
above; procoxal spines short, about as long
as broad - - - - - - - = - hyalinus Provancher
Mesoscutum and scutellum with light pile res-
tricted to peripheral portions, abundant
black pile intermixed over discal areas;
mesepisterna contiguously punctate and
roughened; procoxal spines variable - - - 13
Second metasomal tergum with broad basal

fasola - - - = = - - - - - . 14

Second metasomal tergum with no basal fascia 16
Procoxal spines absent; propodeum with basal

area longitudinally striate, not quadrate-

ly pitted - = = = = -~ perileucus Cockerell
Procoxal spines at least as long as wide;

propodeum with basal area deeply quadrately

pitted - =~ = = = = - = e s e - - -~ - - - 15

Wings whitish hyaline; vertex with pile all
light; second metasomal tergum shiny almost

impunotate laterally except for few follicles;
clypeus striately punctate with broad shiny

interspaces becoming larger basally; mese-
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17(26).

18(17).
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pisterna coersely and rugosely punctate

above with no interspaces evident

............. - - louisae Cockerell
Wings dusky hyaline; vertex with weak ad-

mixture of black pile; seocond metasomal

tergum shiny, finely punctate with punctures

about one and one-half puncture widths apart;

oclypeus closely, striately punctate to apex;

mesepisterna densely and rugosely punctate

but with evident interspaces on anterior

face8 - - - - = = = = - - - - fulgidus Swenk
Malar space one-half as long as broad; mese-

pisterna coarsely, contiguously punctate.

(Length 11-13 mm.) - - - - oarolinus Mitchell
Malar space no more than one-third as long as

broad; mesepisterna coarsely punctate with

shiny interspeces - - - = - = = = = = - = 17
Metasomal sterna coarsely and sparsely puno-

tate, punctures at least two puncture

widths apart, sterna with sparse, short,

erect pile and broadly interrupted apiocal

fesoiee - - - - - - - - perileucus Cockerell
Metasomal sterna dull, finely punctate,

sterne lacking apical fascise - - - - - - 18
Clypeus short, strongly convex, densely

punctate to apex; sterna with dense scopa;
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20(9) .

21(20).
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compound eyes very large and broad; malar

space linear - - = = - - - titusensis Mitchell
Clypeus long, flattensd or suloate medially,

sparsely punctate with shiny interspaces;

malar space ons-quarter to one-third as long

88 Drogd = = = = = = = = - = o = = - = = = 19
Clypeus with deep longitudinal median sulous,

extending from base to apex; prothoraocioc

spines very short and sharp; malar space

one-third as long as broad - intermixtus Swenk

Clypeus not sulcate medially, but flattened;
prothorecic spines at least as long as
width across base; malar space one-quarter

as long as broed - - chamaesarachae Cockerell

Last metasomal sternum with strong raised
lateral longitudinal ridges extending to
8APIX -~ = = T T * = e . - - . - = . e - .- 21
Last metasomal sternum simple, undifferen-
tlated - - = = = = = - = - ¢ - - - - - - - 22
Prothoracic spines short and sharp; second
metasomal tergum abruptly depressed basally;
lateral ridges of last sternum weak and

arocuate - - arizonensis Stephen, new species

Prothoracioc spines vestigial; second meta-
somal tergum not depressed basally; lateral

ridges of last sternum strong and straight
--------------- compactus Cresson
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23(22).

24(23).

25(24) .

26(24).,
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Posterior basitarsi twice as long as broad.
(Clypeus flattened, obscurely striately
punctate; malar spesce one-third as long
as broad.) - - - - - - - latitarsis Robertson

Posterior beasitarsi at least three times as
long as broad, usually longer - == - 23

Prothoracie spines long and sharp, longer
then width across base of spine - - = - - 24

Prothoracic spines short, absent or obliquely
truncate, never terminating in a needle-
like point to edge of head - e === -=- 28

Fore coxae with long spines, at least es
long as broad - = = = = = = = = - - -~ =« 25

Fore coxae lacking splnes - - - - - - - - - 26

Scutellum strietely punctate; prothoracioc
spines long and sharp, protruding to
sides of head; first metasomal tergum
olosely punctate, punctures approximstely
one puncture width apart - - simulans Cresson

Socutellum coarsely punctate, punctures not
at all striate; prothoracioc spines sharp,
not protruding to sides of head; first
metasomal tergum with punctures sparse
and weak - - - - - - - - - - - fulgidus Swenk

Clypeus long, flat, dull and roughened;
flagellar segments short, about one-half

as long a8 broad - - - - willistoni Robertson



27(26).

28(23).,

29(28).

30(28).
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Clypsus short, convex, cosarsely punctate

with shiny interspaces; flagellar segments

about as long as broad -~ - - - - - - == 27
Malar space linear; propodeum strongly ridged

on upper posterior face outside of triangle;

apical fasoiae narrow and weak, often ab-

sent medially - - - - -~ - - hudus Robertson
Malar space one-third as long as broad; pro-

podeum with posterior face dull and rough-

ened outside of triangle; apical fasciae

broad, dense and white - - gilensis Robertson
Proooxal spines long, at least three times

as long as brogd - - - = = - - = - = =« - - 29
Proocoxal spines vestigial or absent ---- 30
Prothoracic spines obliquely truncate, with

posterior margins extending beyond anterior;

rirst metasomal tergum with abundant long

erect ochreus pile - - - - angelicus Cockerell
Prothoracic spines short, blunt to truncate

with anterior margins extending beyond

posterior; first metasomal tergum with

little discal pile except for short lateral

fringes - - = - - = - = rufocinctus Cockerell

Antennae very short, flagellar segments one-
half as long as broad; length 9-10 mm, - - 31
Antennae long, flagellar segments as long as

broed; length 12-14 mm, =~ - = = = = = = = 32
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31(30). Metasomal terga one to three with distinot
nsrrow preapical groove, followed by reised

flange-like margins; olypeus olosely puno-
tate - - = - = = - - - - brevieornis Robertson

Metasomal terga ore to three with apical merg-
ips entire and smooth, brosdly fasciate;
clypeus flat, dull and weakly roughsned
------------- willistoni Robertson
32(30). Msesepisterna dull, roughened, obscurely punc-
tate; rirst metasomal tergum with punctures
close and dense, no more than one puncture
width apart; metasomal fesoiae week and tinged
with ochreus - - = = = = = - - inaequalis Say
Mesepisterna shiny, deeply and ocoarsely pune-
tate with puncturss about one-half puncture
width apart; first mestasomal tergum finely
punctate with puncturss about one puncture
width apart; metasomal terga tinged with
metalllie blue; metasomel fasciae broad,
dense and white - - - - - cercidii Timberlake
33(4). Prothoracic spires long and sharp, at least
as long as width across base - - - - - - - 34
Prothoraciec spines short or absent, never as
long 28 width aoross base - - - = - - - - 47
34(33), Tirst metasomal tergum shiny with few so=tt-

ered fine punctures - -« - - - -« « - = 35
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36(35).

37(34).
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First metasomal tergum distinctly punctate,
punctures about one and one-half punciure
widths apart - = = = = = = = = = = = = = - 37

Seocond metasomal tergum uniform, with very
narrow inconspicuous white basal fascia,
most evident laterally; first metasomal
tergum with a few weak follicle-like punc-
tures - - - - = = = =« - - hyalinus Provancher

Seocond metasomal tergum weakly depressed
besally with broad basal fascia; first
metasomal tergum variably punctate, puno-
tures usually 008rse - - = = = =« = = = « = 36

First metasomal tergum with apical fasclal
margin not depressed medially; metasomal
terga five and six with pile of discs light
ochreus to golden; first metasomal tergum
shiny, a few coarse punetures scattered
over surface - - - = - - = - birkmanni Swenk

First metasomal tergum with apical fascial
margin abruptly depressed throughout its
breadth; metasomal terga five and six with
pile of discs deep fuscous to black; first
metasomal tergum with punctures concentrated
on median discal area - - - sleveni Cockerell

Malar space linear; body very ocoarsely,
densely contiguously punctate; metasomal

terga one and two with punctures as coarse
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as those on mesoscutum
----------- robertsonii Dalla Torre,

and timberlakei Stephen, new species

Malar space one-third as long as broad; body
variasbly punctate; metasomal terga one
and two with punctures much finer than
those of mesosoutum - - - - = = = = = = - 38
38(37). Metasomal tergum three without basal fasoia;
metasomal terga four and five with discs
having deep fuscous to black pile; scut-
ellum coarsely punctate over posterior
three-quarters, weakly striate on anterior
half = = = = = = = = = &2 = 0 a o = = = = = 39
Metasomal tergum three with basal fasoia;
netasomal terza four end five with discs
having tawny to ochreus pile; scutellum
shiny, sparsely punctate - - - - = = - - - 44
39(38). Second metasomal tergum with deep basal
depression and weak white fasola, depress-
ion deepest medially; malar space about
one-half as long a8 broad - = = = = = = = 40
Second metasomal tergum shallowly or not
depressed basally with weak white fascia;
malar space less than one-half as long as
broéd = = = = = = ¢ @ @ - o o - - e - - - 41
40(39)., First metasomal tergum with apex abruptly
depressed, disc shiny, finely and sparsely
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42(41).
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punctate with punctures two to four pune-

ture widths apart - - - - - sleveni Coockerell
Firast metesomel tergum not strongly depress-

ed apicaliy. diso densely and coarsely

punctate to apex, with punctures one puno-

ture width avert - - < - - - wootonl Cockerell
Scutellum with anterior half weakly, longit-

udinally striste or punctate to edge; firsat

metasomal tergum finely punctate with punc-

tures one to itwo puncture widths apart

......... hyalinus gaudialis Cockerell

Soutellum with anterior one-tiaird non-punctate,
non-strisete; first metasomal tergum with
panetures uniformly dense, no more than one
puncture width spart - - = = = = ¢« =« = - =~ 42

Length 8-9 mm.; motasomal terge one end two
punctate with interspaces dull; montane
specles from southern California

........... lutzi pinorum Timberlake

Length 10-12 =m,; metasomal terga one and two
punctate with shiny interspeces - - - - - 43

Sternal discs rather dull, with a few fine
punctures; mesepistarna with punctures
separated, about one puncture width apart;
northern and western species
-------------- kinealdii Cockerell

Sternal discs shiny and usually coarsely
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punctate, punctures about one and one-half

puncture widths apart; mesepisterna with

punctures closer and almost oontiguous on

upper half; southern half of United States

............... eulophi Robertson
44(38). Metasomal terga two to four with broad white

basal fasclae covering more than one-half

Of Ai86 = = = = = = = = = = = = = = = - - 45

Metasomal terga two and three with basal

fasciae no broader than apical fasciaes;

tergum four lacking basal fasola - - - - - 46
45(44). Length 9 mm.; clypeus with sparse ocoarse

longitudinal punotures to apex; second

metasomal tergum densely punctate with

punctures about as coarse as those of ter-

gum one; antennal segments about as long

as broad, flagellum dark brown below

-------------- phaceliae Cockerell

Length 7 mm.; clypeus with apical one-half

shiny impunoctate laterally; second meta-

somal tergum finely folliculated, dull;

antennal segments two-thirds as long as

broad, flagellum yellow brown below

--------------- lutzi Timberlake
46(44). Length 9 mm.; oclypeus sparsely, coarsely,

longitudinally punctate to apex; second

metasomal tergum shiny, densely punctate
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with puncturses as coarse &s those on tergum

one; antennal segments as long as broad,

flagellum dark brown below - phaceliase Cockerell
Length 7 mm.; clypeus with apiocal one-half

shiny impunctate, especially laterally;

second metasomal tergum finely folliculated

and dull; antennal segments about three-

quarters as long as broad, flagellum yellow

brown below - - - - - - - - lutzi Timberlake
Eyes with inner orbital margins nearly para-

llel; mesepisterna dull, shallowly, ob-

scurely punctate - - = = = = = = - - - - - 48
Eyes with inner orbital margins strongly

convergent below; mesepisterna shiny to

variable - - = - - - - - - . - - - - - - 49
Posterior basitarsi three and one-half times

as long as broad; mesoscutum with pile

ochreus; length 13 mm.; western great

rlaing - - - - = = - - - - andrewsi Cockerell
Posterior basitarsi four and one-quarter

times as long as broad; mesoscutum with

Pile tawny; length 1]l mm.; eastern sea-

board - - - = = = - - - aestivalis Robertson
Metapleura strongly protuberant above, prot-

uberances with narrow black rims; malar

space as long as broad - - productus Robertson
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51(50).

52(50) .

53(52).

)

Metapleura not protuberant above; malar

space less than three-quarters as long

as broad - - - = = - - = = = = = = -« - - 50
Mesepisterna dull, obscurely or finely

and densely punctate; mesoscutum with

pile bright ochreus - - = = = = = =« = = - 51
Mesepisterna rugosely punctate with shiny,

although sometimes roughened, inter-

spaces; pile variable in colour --===- 52
First metasomal tergum finely and densely

punctate, punctures one-half puncture

width apart; tergal fasciase eomplete and

white; length ll mm, - - - - = ciliatus Patton
First metasomel tergum shiny impunetate

to sparsely folliculated; tergal fasciae

absent or evident only as lateral fringes;

length 1l4-1> mme - = = = = = thoraciecus Smith
Apical metasomal sternum with posterior

half sharply depressed, apex hyaline

non-plumose with long pile overhanging

depressed are& - - - - = - = = - = = - - - 53
Apical metasomal sternum simple, not longit-

udinally differentiated or with weak later-

al longitudinal ridges - - = =« = = = = - - 54
Maler space linear; metasomal terga two and

three with no evident basal fasciae;
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nervures and stigma dark brown to

blagk = = = = = = = = turgiventris Timberlake

Malar space half as long as broad; metasomal

terga two and three with weak basal fas-

ciae; nervures and stigmas brown

------------ - - larreae Timberlake
First metasomal tergum coarsely and densely

punctate, punctures no more than one

puneture width apart - = = = = =« =« «- = - 55
First metasomal tergum shiny, sparsely puno-

tate or finely folliculated - - - - - - - 56
Metasomal tergum two deeply depressed basally

throughout; mrlar space one-half as long as

broad; posterior tibiae with pile light

--------------- wootonl Cookerell
Metasomal tergum two shallowly depressed

basally, depression not evident medially;

maler space one-third as long as broad;

posterior tibiae with admixture of black

Plle - = - o o o e = = - bryanti Timberlake
Last metasomal sternum with weak elevated

lateral longitudinal carinse curved

medially at apex; second metasomal terg-

um finely and densely follioculated;

tegulae blagk - - - - - - distinotus Cresson

Last metasomal sternum lacking cerinae;
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second metasomal tergum sparsely follic-
ulated; tegulae brown hyaline
............... brimleyi Mitchell
57(1). Mesoscutum covered with short, dense, plumose
pubescence giving the surface a moss-like
mat appsearanc® - - - - - - - - -
Mesosocutum covered with moderately long

plle, not dense and crowded to conceal

surface
58(57). Anterior edge of pronotum raised and pro-
truding as an erect plate, most evident
as an abruptly protruding plate above the
coxal bases; pronotum very broad; meta-

Pleural prominence with broad testaceous

PIB = = o e e e e e - -~ aberrans Cockerell

Anterior edge of pronotum not protruding
as an erect plate above the coxal bases;
metapleural prominence with narrow testae-
eous or dark brown rim = = = = = =« = = - = 59
59(58). Metasomsl terga one to five covered with
short, dense, appressed pubescence con-
cealing the surface; legs yellow to light

brown-yellow apieally from trochanter;

western great plaing - - - wilmattae Coockerell

Metasomal terga one to five not completely

covered with appressed pubescence, a narrow
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61(60).

62(61).
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pre-fascial area on each disc free from

pile; legs reddish brown, tending to darker

brown basally; metapleural prominence weakly

protuberant with a narrow dark brown rim;

known only from North Carolina -~ howardi Swenk
Wings whitish hyaline, bare or covered with

short white pubescence - - = = - = = = - = 61
Wings dusky hyaline covered with short, deep

ochreus to dusky pubescence - - - = = - - 64
First metasomal tergum with disoc closely

punctate, punctures shallow and about one

puncture width apart on lateral faces;

metasomal terga with short sparse pubes-

cence over surface - - - - - - susannae Swenk
First metasomal tergum shiny impunctate,

finely folliculated laterally with foll-

icles st least two follicle widths apart;

metasomal terga with at most the basal half

covered with appressed pubescence - - =~ 62
Malar space one-half as long as wide; mese-

pisterna and mesoscutum with dises deeply

and ocoarsely punctate, punoctures no more

than one puncture width apart

--------------- albescens Cresson
Malar space one-quarter as long as wide or

less; mesepisterna and mesoscutum with discs

obscurely punctate - - - - - - - ===~ §3
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65(64).
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Metasomal terga one to four covered with short,

dense, appressed pubesocence, completely

concealing the surfsce - tectiventris Timberlake

Metasomal terga one to four with discs bare

except for basal fascia to seocond metasomal

tergum - - - - micheneri Stephen, new species

Metasomal terga one to four covered with
short appressed pubescence completely eon-
cealing the surface L A R -

Motasomal terga with disocs bare, or partially
covered with semi-erect pile not concealing
the surfece = = = = = @« = =« = « = =« = = =

Mesepisterna shiny and distinetly punctate,
punctures at least one puncture width
apart; mesoscutum sparsely and very
shallowly punctate, punctures about three
puncture widths apart; metasomal terga with
pubescence sparse but complete and appress-

ed. (Pile of head and thorax yellow.)

65

67

............... solidaginis Swenk

Mesepisterna dull, ecoarsely punctate with
punctures almost contiguous; mesoscutum
with punctures coarse, about one punocture
width apart; metasomal terga with pubes-
cence dense over entire surface - - - - -

Pile of head and thorax ochreus; wings dusky

hysline with abundant ochreus pubescence
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68(67).

69(68).
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over surface; metapleural prominence with

rim variable but usually narrow and testao-

eous; length 9-10 mm, - = =« = ochraceus Swenk
Pile of head and thorax pale ochreus to dusky

grey; wings whitish hyaline with sparse,

light ochreus pubescence; nervures light

yellow-brown; metapleurel prominence with

rin nerrow, dblack to deep brown; length

8-9mm, - =~ = = = - =~ toctiventris Timberlake

Metapleural prominence strongly protuberant

with a broad rim, abruptly declivous - - - 68
Metapleural prominence weakly protuberant

with narrow brown to black rim, shallowly

concave teneath =~ - - - -« - - - - - - - - 170
Tegulae black; fasclal foveae with upper

margins curved strongly mesad, extending

two-thirds of ths way tc lateral ocelll

from eyes; mesoscutum with pile dusky

grey - - - - = saritensis Stephen, new species
Tegulae brownish hyaline; fascial foveae with

upper margins rounded not curved mesad,

extending less then balf way to lateral

ocelll from eyes; mesoscutum with pile

tinced with ochreus = = = = = = =« = =« = - 69
Second metasorrl tergum with broad dense

basel fagecla, at least as broed as non-

pubescent area betwesr bkagal and apicel
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fasciae; first metasomel tergum finely and
densely punctate especially laterally;
metasomal terga three to five with short,
white, semi-erect pile, giving the surface
a whitish sheen; apical fasciae broad and
white; lateral fringes of first metasomal
tergum dense and continuous to apical
. fasolia; mesoscutum with pile white to
ochreus - - = = = = = = = mandibularis Smith

Second metasomal tergum with baseal fascia
weak, not more than one-third as wide as
non-pubescent area between basal and
apical fasciae; first metasomal tergum
with disc sparsely follioculated and shiny;
metasomal terga three to five bare and
shiny, occasionally with a few semi-erect
hairs; apiocal fasciae weak and narrow; first
metasomal tergum with lateral fringes weak
and usually not continuous to apical fascila;
mesoscutum with plle deep ochreus to
JollOoW = = = = =« =« = = = = americanus Cresson
70(67). Malar space at least as long as wide; olypeus
with apical half shiny impunctate
-------------- productus Robertson
Malar space no more than one-half as long as
wide; clypeus entirely covered with deep

coarse elongate punctures - - - - - - 1
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71(70) . Mesoscutum and scutellum with strong
admixture of black and dark hairs; second
metasomal tergum with no basal fasecia;
mesepisterna rugose - = thysanellae Mitchell
Mesoscutum and scutellum with pile entirely
light; second metasomal tergum with strong
basal fascla; mesepisterna distinotly
puBstate - = = = = = 2 @ ¢ 2 2o @ - 2 - - - 71
72(71). Anterior coxae with spines rudimentary;
posterior basitarsi about three and one-
quarter times as long as broad
------------ laticinotus Timberlake

Anterior coxae with spines well developed;

posterior basitarsi four to five times as

long as broad = - = = = = =« ¢ - = - - - - 13

73(72). Posterior basitarsi five and one-quarter

times as long as broad; mesepisterna

densely and ocontiguously punctate, with

a dense covering of long’rino tawny to

white pile; length 12 mm,

-------- - - - - - gypsicolens Cockerell
Posterior basitarsi four times as long as

broad; mesepisterna with punctures separ-

ated by shiny interspaces below; pile short

and not obscuring surface, usually tinged

with yellow - = = = = = = - -, - .- - - - 74
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74(73). Seocond and third metasomal terga with
distinct basal fasciae; wings with nervures

light yellow brown; antennae tinged with

yollow - = = = = =« = - - annae annne Cockerell

Second metasomal tergum with weak basal
fascia, fascia absent on third; wings
with nervures deep brown; antennae dark
brown = = = = = = = = = = = =« a ¢ = o -
75(74). Mesepisterna with upper half finely, densely,
contiguously punctate, almost roughened;
mesoscutum and scutellum with pile tinged
with deep ochreus; America east of contin-
ental divide - mitehelli Stephen, new species
Mesepisterna sharply punctate, punctures
separated by broad shiny interspaces; meso-
scutum and scutellum with pile tawny to
tinged with yellow; southern California

and extreme southwestern United States
- annae disseptus Timberlake

76 (2). Inner orbital margins, mesepisterna and upper

genal areas with pile black or with ad-

mixture of black pille
Inner orbital margins, mesepisterna and upper

genal areas with pile white or pale grey - 85
- 80

77(76)e Plle of mesepisterna black
Pile of mesepisterna, especially upper half,

white to tawny grey. (Face with abundant
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white pile about antennal bases.) -=--- 18
Metasomal terga with apical fasclae absent;
vertex with pile light to dusky; southern

California - xerophilus cismontanus Timberlake

Metasomal terga with apical fasciae present;
vertex with plle variable - - - e === 179
Mesoscutum and scutellum with pile all light;
rile of face, vertex and genal areas pre-

dominantly black - - paniscus paniscus Viereck

Mesoscutum and scutellum with admixture of
black or dark pile; pile of face, vertex
and genal areas predominantly white

------- xarophilus xerophilus Timberlake

Prothoracie spine long and distinct, at least
one and one-half times as long as width
across the base. (Pile of head, thoracie
rleura and legs black; metasomal fasciae

absent.) - - - - - - - oalifornious Provancher

Prothoracic spine absent or vestigial - - - - 81
Mesosoutum and seutellum with strong covering

of pale grey to light ochreus pile - - - - 82
Mesoscutum and scutellum with admixture of

black pile - = = = = = = = = ¢ = o o o - = 83
Metasomal terga two to five with apical fasociae

very weak but discernible at lateral margins;

mesosocutum and socutellum with pile white
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to pale grey; propodeum with pile white
....... = = = = = 0ONsSOrs consors Cresson
Metasomal terga two to five with no apiocal
fasciae; mesoscutum &nd scutellum with pile
light oohreus; propodeum with strong admixture

of black pile - - - gonsors pascoensis Coockerell

83(81). Metasomal terga one to five with dense white
aplcal fasciae at least laterally; malar
space one-third as long as wide; metasomal
terga one and two finely punctate, puno-
vures one to two puncture widths apart
---------- ~ === - nigrifrons Titus
Metasomal terga one to five with fasociae
absent, at times evident luterally on
tergum one; malar space one-half as long
as wide; metasomal terga one and two
sparsely folliculated = - = = = = = = - = 84
84(83). Metanotum and mesoscutum with strong ad-
mixture of black pile medially

-------- paniscus mertensiae Timberlake

Metanotum and mesoscutum with few scattered

blagk hairs - - - paniscus sculleni Timberlake

85(76). First metasomal tergum densely punctate or
folliculated with punctures one to two
puncture widths apart = = = = = = = = « = 86
First metasomal tergum impunctate or finely
and sparsely folliculated = = = = = = - = 89
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Metasomal terga one and two with distinet
narrow preapical grooves followed by raised
flange-like margin. (Metasomal terge very

coarsely and densely punctate.)

........... - - brevicornis Robertson

Metasomal terga one and two with apical
margins smooth - - = = = = = = = = - - - - 87
Clypeus long, flattened medially with a very
faint longitudinal median sulocus; pro-
thoraoioc spines long, needle-like, about
one and one-half times as long as width

across the base - - = texanus texanus Cresson

Clypeus short, uniformly convex, shiny;
prothorecic spines short, weak, triang-
Ul8r = = = = = = © = = = = = 2 = - = = - - 88
Clypeus sparsely punctate with coarse punc-
tures one to three puncture widths apart,
interspaces broad and shiny; metasomal
sterna two to four with long dense erect
pile forming strong scopa; fascial foveae
very broad and deep, dorsal margins ex-
tending two-thirds of the way to lateral
ocelll; length 9 mmes - - - - scopiventer Swenk

Clypeus densely punctate, punctures no
more than one puncture width apart, inter-

spaces dull; metasomal sterna two to four
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moderately long and sparse, very weakly
scopiform; fascial foveae shallow, reaching

but half way to lateral ocelli; length

7.5-8 AMe = = = = = = = = linsleyi Timberlake

Last metasomal sternum with the spical one-
quarter or less depressed; body with pile
short and white with few bleock heirs inter-
mixed; fascial foveae strongly depressed
BDOVE = = = = = = = = = @ o = = = « - = -

Last metasomal sternum with apical one-half
strongly depressed; body with pile long,
sparse and dusky; fascial foveae weakly
depressed a8bove - = = = = = = =« « = o - -

Mesoscutum and scutellum with disc¢s having
strong admixture of hlack pile, at least
one-half of pile blagk = = = = = = = = = -

Mesoscutum and scutellum with pile light,

a few dusky hairs intermixed. (Clypeus
short, convex, shiny, very sparsely punec-
tate with coarse punctures; southwestern

United States, east of Continental Divide.)

92

91

.......... aridus Stephen, new species

Hind basitersi four times as long as broad;
clypeus and frontal areas sparsely punctate
with coarse shallow punctures, punctures one

to two punocture widths apart; tegulae
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brownish hyaline - - - peninsularis Timberlake

Hind basitarsi three times as long as broad;
clypeus and frontal areas coarsely and
densely punctate, punctures no more than
one-nalf puncture width apart; tLegulae
black - - = = - - gswenki 3tephen, new species
92(89). Metapleura with a few dark hairs on upper
faces; head very broad, sbout one and one-
third times as broad as long. (Metasomal
terga two and three finely and densely punc-
tate or coarsely folliculated with shiny
interspaces; California.,) - nitsscens Timberlake
Metapleura with pile white; head about one

snd one-fifth times as broad aa long or less

93(92). Clypeus coarsely, contiguously, striately
punetate to apex; mesepisterna coarsely
and dsnsely purctate above, punctures one-
helf puncture width epert; fascial foveae
obscure, median margins not discernible,
dorsal margins extending barely above upper
irner orbital margins; tegulae black;

California - = - - = - srheeralceae Timberlake

Clypeus irregularly puunctate with shallow,
obscure punctures, weekly rugose and shiny;
meseplisterna shallowly punctate with shiny

interspaces; fascial foveae variable - - - 94
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94(93). Yascial foveae very broad and deep, dorsal
edge extending at least two-thirds of the
way to the lateral ocelli; metasomal terga
two and three shiny, impunctate; tegulae
brownish hyaline; America east of Continen-

tal Divide - - - - - - ©0Oonsors mesocopus Swenk

Fasolal foveae obscure, narrow, not extending
above upper inner orbital margins; meta-
somal terga two and three finely follic-
ulated and shiny; tegulae deep brown to
black; montane species, Rooky Mountains

........... panisous paniscus Viereck

95(3). Metasomal terge nearly or completely covered
with short appressed pubescence, most com-
plete on metesomal terga three to five - - 96
Metasomal terga having discs non-pubescent,
except for basal fascliae sometimes present
on terga two and three =- - - = = = = - - - 98
96(95). Malar space long, at least as long as broad;
posterior basitarsi four times as long as
broad = = = = = = = = - ¢ « ¢ = = = - =~ - 97
Melar space three-quarters as long as broad;
posterior basitarsi broad, three and one-

quarter times as long as broad. (Pile of

vertex, mesoscutum, scutellum and apical

metasomal terga strongly tinged with



ochreus.) - - - - = - = ocovilleae Timberlake
97(96). Pile of vertex and mesoscutum long and deep

ochreus; meseplsterna dull above with punc-

tures shallow and obscure; prothoracio

spines absent; nervures deep brown to blaek;

length 10-11l mm, - - - - - clypeonitens Swenk

Pile of vertex and mesoscutum short and pure
white; mesepisterna shiny with deep punc-
tures seperated by shiny interspaces; pro-
thorascic spines short and sharp; nervures
light yellow brown, especially basally;
length 8-9 mm, - - = = - = petalostemonis Swenk

98(95). Mesepisterna with punctures shallow and
sparsely scattered over shiny black sur-
face, punctures two to four puncture widths
apart on diso; malar space one-half as long
as broad Oor 1688 - = - = - = = = = = - - - 99
Mesepisterna with punctures deep and close,
no more than one puncture width apart on
disc; malar space three-quarters to seven-
eighths as long as broad (shorter in
deserticola Timb.) = = - = = = = = = = - < 100

99(98). Antennae with under surface of flagellum
light brownish yellow; mesepisterna with
punctures almost obscure, at least four

puncture widths apart on disc; metasomal



-107 -

terga five and six with disc having abundant

golden erect pile; length 8 mm,

- = ==« --- - prosopidis Cockersll
Antennae with under surface of flagellum

reddish brown; mesepisterna with punctures

distinct but at least two puncture widths

apart on disc; metasomal terga five and

six with disc having abundant deep ferrug-

ineous to black, erect pile; length 9-9.5

mm. - -+ ==~~~ algaroblae Coockerell

100(98). Metasomal terga six (and sometimes five)

with disc having abundant deep ferrugineous

to black hairs; prothoracic spines at least

as long as broad at base =~ - - = = - =~ - - 101
Metasomal terge five and six having disc

covered with light hairs; prothoracic spines

vestigiel or absent - - - - salicicola Cockerell

101(100). Malar space about seven-eighths as long as

broad; metasomal terga two and three with

weak basal fasciae; aplical fasclae loose and

broad; length 8.5-9 mm. - - - - daleae Cockerell
Malar space slightly more than one-half as

long as broad; metasomal terga two and three

with broad dense basal fasciase; apical fasciae

dense and broad; length 9.5-10 mm.
------------ deserticola Timberlake
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DESCR ON OF THE SPKRO

GROUP I « productus

Colletes productus Robertson

produstus ROBERTSON, 1891, Trans. Amer. Ent. Soe.,
vol, 18, p. 62; ROBERTSON, 1904, Canadian Ent., vol. 36,
P. 278; SWENK, 1908, Univ. Nebraska Studies, vol. 1, p. 383
LEONARD, 1926; Cornell Agrie. Exper. Sta, Mem. No. 101,
p. 1021; ROBERTSON, 1928, Flowers and Insects, p. 10
GRAENICHER, 1935, Ann. Ent. Soc. Amer., vol. 28, p. 301
(questionadble); BRIMLEY, 1938, Inseets North Cerolina;
P. 451,

Although this species keys out with the ameriecanus
group, a multitude of characters clearly indicate that it
does not belong there, and both sexes are easlly
distinguished from the rest of that group by their
exceptionally long malar spaces which are at least one and
one-half times 2s long a8 wide in the males and as long as
wide in the females. The great morphological difference in
other charaoters indicates that the rimmed metapleural
protuberance which is common to the americamus group may

have been independently developed in productus.

MALE: 1length 9-11 mm,, wing length 6 mm.
Hair of body very sparse, ochreus to pale grey; pile
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of face olumped principally ebout antennal bases extending
below to basal portion of alypeus; malar space and lower
half of eolypeus relatively free of hair and shiny; hair of
vertex pale grey and sparse; lower genal areas with hairs
sparso; long, and plumose; mesoscutum with pile sparse,
ochreus to tawny yellow; soutellum with weak lateral and
posterior fringe of pale grey plle; mesosoutum with ochreus
pile o;ﬁonding dowmn to posterior lobe of pronotun haviné a
feow darker hairs among pale halrs on upper mesopleura; hair
of mesepisterna very sparse, long, and branched, never
suffieiently dense to eonceal surface; upper lzteral edges
of propodeum with a dense clump of pale grey haira; lateral
and posterior faces of propodeum free of pile; legs with
short, pale grey pubescence even on posterior femora; first
metasomal tergum with few sparse hairs not concealing
surface to any extent, but with weak latersl fringes of
greyish plle; metasomal tergel fasciae narrow and weak,
easily removed by rubbing; fasclae present on first to
fifth metasomal terga; disecs of metasomal terga three to
six with abundant, short, ereot, ferrugineous to blaekish
pile; sternal fasciae composed of a few sparse, apioal;
ochreus hairs,

Antennae long, flagellar segmente about one and
one~half times as long as wide; malar space at least one
and one-half times as long as wide; clypeus long, densely
punstate basally, punetures becaming sparser towards the
apex, latero-apleal half shiny with very few punctures,
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elypeus flettened 8lightly medially with a weak furrow
evident at base; elongate malar apace and elypeus formiag
a snout-like extension to head}; vertex shiny with few
panctures. Prothoracioc apines very short and sharpj}
anterior and posterior edges of pronotum raised with dise
shallowly oconocave, most evident at lateral edge; mesossutum
blaek and shiny with very sparse, shallow punctures,
punctures approximately three puncture widtha apart even at
anterior extremity of mesoscutum, mesosoutum with snall,
impunctate area; soutellum with punotures cocarse and dense
on posterior half; mesepisterna shiny with obsoure, shallow
punctures on lower half, punotures beocoming more diatinot
end maoh denser towards upper anterior face; metapleural
prominence distinot but not reaching posterior margin of
utaploura; rim dark brown; most conspicuous on anterior
helf; propodeum with lateral faces shiny, traversed by
sharp rnsao; latero-posterior edge abrupt, not rounded,
with a weak ridge sopa;-aung two surfaces, basal sarea of
propodeum with shallow, quadrate pits; tegulae dark brown
hyaline; wings dusky hyaline with scattered, ﬁno; oahreus
pubesoence most noticeable apioally, nervures dark brown;
legs dlack st bano; more brownish apieally; hind basitarsi
thres times as long as wide. Dise of first metasomal
tergum virtually impunctate, shiny; dises of terga two to
four shiny and weakly folliculated.
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FEMAIR: length 10~11 mm., wing length 6-7 mm,

Body bleek wi th a weak covering of halr to head and
thomx; abdomen sparsely pubescent; hair of face sparse,
concentrated ohiefly about antennal bases, vertex with a
very few pale grey hairs; pile of upper genal areas dense
white to pale grey, becoming sparser and longer towards
ventral faces; halxr of mesosoutum ochreus and very sparse,
not eoncealing surface; soutellum with a dense rim of pale
ochreus plle on lateral and posterior edges} posterior
lobes of pronotum with a dense mat of whitish to grey hair;
mesepisterna with sparse, elongate, branched pubuoonoo;
not concealing surface; upper lateral surfaces of propodeum
with dense clumps of ochreus heair; weak pile on surface of
metsapleura; first metasomal tergum with dbut a few long;
pale grey hairs on anterior fase, very weak lateral fringes
of halr on first tergum which do not reaech to taloia;
fasola white and sharply narrowed medially; metasomal terga
two to five with fasoiae not narrowed as on first torgul;

a slight widening of fasclae laterally followed by an
abrypt narrowing at extreme lateral margins; plle of legs
nhort; noderately dense except on posterior femora where
Plle is 1ong; curled, and pale grey; sternal fasciae
absent; dises of metasomal terga three to six with shors,
dark ferruginecus to black pubescence glving surfase an
ironish tinge.

Antennee short and dark, basal flagellar segment about

as long as sesond} malar space at least as long as widej
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elypeus shiny and sparsely punetate with large punctures
over basal three-quarters, becoming shiny impunotate on
apical lateral portions, a weak longitudinal median furrow
most pronounced half-way between base and apex; vertex
shiny impunoctate; fascial foveas deep, shiny impunetate.
Prothorecic spines short and blunt; pronotum expanded
8lightly laterally as a convex struocture} mesosoutum with
lhallow; sparse punctures over surface, punotures at least
thres puneture widths apart, even on extreme anterior
surface of mesoscutum, impunctate area -f mesoseoutum large
and shiny; scutellum with deep, dense punctures over
posterior half; mesepisterna with punctures shallow and
obscure below, be?oning deeper and denser towards the upper
anterior portions, punetures on upper mesepisterna not more
than one puneture width apart while those on posterior
edges shallow and obscure; metapleural prominence strongly
protuberant with a dark dbrown rim, only slightly concave
bensath; lateral faces of propodeun dull with a few weak
rugae near lateral posterior mergin, dbasal area with
distinet quadrate pits; tegulae dark drown; wings dusky
hyaline with woak; ochreus pubescence on surface; legs dark
brown to black at bases, tibiae and tarsi much more reddish
brown; posterior basitarsi wide and shallowly concave on
upper surface, about two and three-quarters times as long
as wide. First metasomal tergum weakly and sparsely
punctate, punctures on lateral portion of disec about two
punoture widths apart, becoming shallower and sparser on
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anterior and mid portion of disej second and third metasomal
terga with very weak, dense, folliscle-like punctures giving
them a roughened yet shiny appearance.

Distribution:

Georglat Margaret; Helen; Sarah.

Alabamat Mobile; Kushla.

North Carolinat Bryson City; Grandfather Mountaing
Aberdeen; 01d Fort Road; Raleighj
Roaring Gap.

Kentucky: southeast Kentuecky.

Virginia: PFells Chureh.

New Jersey: Lakehurst.

Massachusetts: Holliston; Needham.

Flight Reeords:
May 10 to July 26.

Plant Recordst
Rhus glabra; Xolisma ligustrina.

The leotohoclotype is located in the collestion of the
Illinois Natural History Survey.
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Colletes arizonensis Stephen, new species

This new species from fho mountains of Arizona
resembles Derilenous rather closely. The males have dark
plle on the vertox; mesoscutum, and scutellum, and have the
first metasomal tergum closely punctate. The females are
rather distinoctive in having the latero-apical elevated
ridge on the apical ventral segment and abundant black pile
on the thorax and head. An unusual character of both sexes
is that the aploal margin of the first metasomal tergum is
bluntly rounded rather than with a broadly flattened
fascial depression like that of eash of the remaining
nctaaoml_t terga. The fasocla of the basal tergum is composed
of short, white pile at the extreme apex.

MALE: length 8.25 mm., wing length 7 mm,

Pile of faoce long and vmite; sparse over olypeus;
partielly concealing surface, a fev dark hairs below
antennal bases; vertex with pile predominantly black, with
e few pale grey to ochreus hairs intermixed; upper genal
areas with pile short; pale grey, & few derker halrs
intem.'_uxed on anterior race; pile beooming much longer,
denser, and whiter below; mesoseutum with a sparse covering
of pale grey and black pile, becoming more predominant om
mediean discal areaj scutellum vgith a very narrow peripheral
fringe of fine, pale grey pile, abundant; long; black plle
over medlan lateral areas; mesepisterna with plle long;
white to pale grey, and finej} propodeum with tufte of long
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pile at upper latero-posterior margin, pile with a strong
admixture of bdlack ha!'.rl, lateral and posterior faces with
long; rinc; pale grey, erest pile; first metasomal tergum
with an apiocal rrinsn of short, white pubescence, not lyug
in a depressed fascia, lateral fringes of white p:llo lhort.
reaching epiocal faseia, diso with adbundant, short, ereet,
whitish pile, not at all concealing surface; meteasomal
terga two to five with fasciee narrow, weak, and whito;’
metasomal terga four to slx with abundant, erect, short,
black pile on discs; metasomel astema two to five with weak
aplocal fringes of white to pale grey pile.

Antennae deep reddish brown to black, flagellar seg-
ments one and one-half times as long as broad; malar space
ono-hnli_.' as long as broad; elypeus woakli econvex with a
shallow, longitudinel median sulous, surface wcakly; striately
punotate; punotures most dense elong clypeo-frontal regions
and down medlan sulcus; panctures of lateral faces striate
and separated by shiny 1nterspaces§ vertex shin.y; impunotate.
Prothoracic spines short and sharp, about as long as width
across basej mesosoutum coargely punctete over anterior
one-half and leteral mergins, impunctate area large; scutellum
with a few coarse punctures about lateral and posterior
marglga; medisn discal area very sparsely punctate with
broad, shiny 1nterspaoes; anterior one~half virtuelly
impunctate; mesepisterna deeply punctate with shiny
interapaoes; punctures one-half punoture width apart;
propodeum with basal area very shallowly, quadrately
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punctate, lateral and posterior faces shiny and rather ‘
sharply punctate; tegulae bdlack; wings dusky with atundant,
very short, fine, deep fulvous pubescence, nervures deep
brown; legs deep brown to bleek; posterior basitarsli four
times a8 long as broad., First metasomgl tergum densely
punoctate on lateral and apical marging, punotures fine amd
no more than one puncture width apart, punctures becoming
very sparse and much finer on median and medio-apical faces
where they are four to five puncture widths qpart; apiocal
margin not depressed to retain fasclia, rather abruptly
rounded with e very weak pre-aplcal groove; seoond metasomal
tergum densely, coarsely rollioulated; follicles about one
follicle width apart; metasomal sterna shiny} seventh
ventral plates muoch as in ductus, however with latero-

basal projeotion blunt and weakly rounded (See Fig. 2).

FRMALE: length 10 mm., wing length 7.75 mm.

Pile of face rather sparse, concentrated chiefly
about antennal beses and along lower inner orbital narginl;
e few darker hairs intermixed below antennal bases; vertex
with pile predominantly black, a few pale grey to dusky
hairg intermixed; upper genal areas with pile short and pale
grey, with a few longer, black halrs intermixed, pile
becoming longer, whiter, and finer below; mesosoutum with a
asparse covering of pale grey and black pile, black pile
predominating on median discal area; scutellum with a
narrow lateral and posterior fringe of white pile, having
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abundant, crect, black pile medially; mesepisterna with an
admixture of pale grey and black pile on pre-episterna and
on upper mesepisterna, pile becoming longer and pure white
below; propodeum with long tufts of intermixed black and
pale grey pile on dorsel surface of latero-posterior margin,
lateral and posterior faces with abundant, erect, pale grey
pile; femora and tiblee of middle and hind pairs of losg
ﬂmpnopmaMtuydumruwm,nmum,muh
black plle, partiocularly on upper surfaces of tibiame; first
metasomal tergum with a dense aplieal fringe of short, white
pnboacenoo; lateral fringes very wegk and white, barely
Teaching rasoia; disc with abundant, erect, whitish pllej
metasomal terga two to four with fasciae narrow, white, and
weak; metasomal terga three to five with abundant, eroot;
deep fulvous Fo black pubeseence; mstasomal sterna with
sparse, erect, pale grey pile, partioularly om apical
one-third of each sternum.

Antennae brown below; blaock above, long, flagellar
segments about as long as wide; malar speace three-eighths
as long as wide; oclypeus flattened with a deep longitudinal
median aglcua; olypeus sgparsely, coarsely, striately
punctate, punotures one to three punocture widths apart,
with broad; shiny interspaces; vertex shiny; impunotate;
fascial foveae very deep; broadened slightly medially,
extending above inner orbital margins; reaching almost
half way fram inner orbital margins to lateral ocelll.
Prothoraeic spines short and sharp, about as long as width
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eoross the base; mesoscutum coarsely and densely punotate
about anterior one-half and lateral margins, impunctate

erea small; scutellum finely, almost contiguously punctate,
about extreme lateral and posterior faces, punotures beocoming
sparse in median discal area and adsent on anterl or one~-third;
mesepisterna densely and coarsely punctate, punomzjes neo
more than one~half puncture width apart with shiny, umar
interspeces; propodeum with dbasal area very sheallowly,
quadrately pitted, lateral and posterior faces with numerous,
sharp punctures, surface moderately shiny; tegulae deep
brown to black; wings duaky, very densely covered with deep
fulvous pubesoonoe; nervures deep brown; legs deep brown to
black; posterior dasitarsi three and three-quarter times as
long a8 broad., First metasamel tergum very finely punotate
about lateral and apical margins; punctures becoming
exceedingly fine and sparse on median and medio-apical
surfaces where they appear to be folliculated rather thar
punoctured; second metasomal tergum densely and finely
folliculated; metasomal sterna dull; densely folliculated,
last netasomal sternum with weak; elevated , lateral

ridges:, extend ing about apico-lateral margins t0 posterior
mergin, cutting off a narrow; shiny apical rim.

Distridbution:

Holotype, male, south slo{pe Tumacacori Mountain, 8 miles
west of Nogales, Arigona, 6000 fest, in the chaparral
sone, July 20, 1949 (F. Werner and W, Nutting); allotype,
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female, top of Huachuca Mountains, Arizona, August 10,
1940 (E. S. Ross)} paratypes: 2 males, south slope of
Tumaeaocori Mountain; 8 miles west of Nogales, Arizona,
6000 reet; chaparral zone; July 20, 1949 (F. Werner and
¥. Nutting); 1 female; top of Huachuca Mountains, Arizona,
August 10, 1940 (E, S, Roas),

The holotype is 1n the colleetlon of the Museum of
Comparative Zoology at Harvard University and the allotype
is in the collection of the Celifornia Academy of Sciences.

Colletes perileucus GCookerell

perileucys COCKERELL, 1924, Proc. California Acad.
Sol., ser. 4, vol. 12, p. 535; TIMBERLAKE, 1951, Wesmsnn J.
Biol., vol. 9, p. 202,

The species, originally described from a female from
Guama; Sonora, Mexico, has been recorded from California
by Timberlake., The present work extends the range to
Arizona and southwestern Texas, It is difficult to separate
the females of perileucus and alboeinotus; hawovor;
perileucus has the prothorsoic spines very long and sharp,
and the second metasomal tergum not depressed bdbasally.
There 18 some doudbt as to the correst esssooclation of the
sexes of alboelnotus and it is not at all impossidle that
the female designated as alboeinotus mey prove to be a
subspecies of perileucus. The meles of the two species are
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markedly different, nerileucus having the malar spece
one-half as long as wide and the first metesomal tergum
shiny and impunctate, while in albosinotus the malar spece
is slightly longer than wide and the first metasomal tergum
densely; coarsely punctate., The males of perileugus are
distinguished from species O by having the black pile only
on the spcutellum and in having the first tergum shiny and
impunctate, The females are readily di stinguished from
6losely related speclies by heving black pile restriocted to
the vsrtex; mesdsoutm; and soutellum; and also in the

impunctate condition of the first metasomal tergum.

MALE: length 10 mm., wing leagth 7.5 mm,

Pile of face long, denss, and pure white, completely
oconcealing clypeus and lower fece} vertex with pile long
and pale grey; upper genal areas with the long, dense, and
pale sroy; beooming much whiter and finer below} mesosoutum
with pile long; dense, and dusky; soutellum with a dense
covering of long pile; partiocularly about lateral and
posterior mrgins; plle dusky on extreme peripheral edge,
straggly admixed with black medially; mesepisterna with pile
long, fine, anl white; propodeum with dense fringes of
white pile on latem-posterior margins from the dorsal
face to pjodlelo; lateral and posterior face with abundant;
very long, white pile; plle of legs sparse, short, and
white; first gsetaaomal tergum with a dense, broad; white

aplcal fasela, lateral fringes of long, white pile
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extending to apical fascia, dise with abundeant, long,
erect, white to pale grey pile, partially obssuring the
surface medially; metasomal terga two to five with faselae
narrower but pure white; metasomal terga four to six with
abundant; ereot, deep fulvous to black pubesocence, not at
all oconcealing surface; metasomal sterna two to five with
dense apical fringes of white pile.

Antennae long and brown, flagellar segments one and
one-half times as long as broad; malar space five-eighths
a8 long as broad; clypeus weakly convex, rather densely
and finely punctate, particularly on clypeo-frontal margins
and domn median longitudinal 1ine, punctures coarser on
apico-lateral faces and tending to be somewhat striate;
vertex dull, densely and deeply punctate. Prothoracioc
spines long and sharp, at least one and one-half times as
long as width across base; mesoscutum densely punctate
over anterior and lateral maergins, punctures becoming
sparse medially, impunctate area large; soutellum coarsely
punotate over posterlor one-half, punctures becoming finer
anteriorly to absent on extreme anterior face, punctures
not at all striate; mesepisterna with punctures shallow,
coarse, one-half puncture width apart above to one puncture
width apart below, interspaces shiny; propodeum with basal
area not at all pittod; weakly roughened, lateral and
posterior faces dull and weakly roughened; tegulae brownish
hyaline; wings very weakly dusky with very sparse, deep

fulvous pubescence apically, nervures brown; legs deep
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browa to bdlesk; posterior basitarsl four times as long as
broad. Pirst metasomal tergum shiny, sparsely

folliculated, surface with a very deep bluish~black metal-
1ic lustre; metasomal sterna sparsely and finely follioculated;
seventh ventral plate broad and elongate with median anmd
lateral edges reflexed, much as in produetus (See
1llustration 5).

FEMALE: length 11.5 mm., wing length 8 mm.

Pile of face short, white, and dense, particularly
between antennal bases and compound eyes; vertex with
adbundant, black pile, with a few intermixed pale grey
hairs; upper genal area with pile predominantly short;
pale grey, with a few intermixed, longer, black hnira;'
plle becoming much longer, finer, and whiter below, a
wide band of appressed, white pubescence immediately
posterior to each compound eye; mesoscutum with anterior
and lateral margins having plle short, dense, and white,
discal area with abundant, black halr intermixed;
scutellum with a narrow fringe of pale grey pile about
peripheral margins, medlan discal area predominently
covered with black pile; meseplsterna with pile long,
fino; and white; propodeum with dense fringes of long,
white pile on latero~-poasterior margins, extending down
latero-posterior margin toward pedicle, lateral and
posterior faces with a sparse covering of long; ereot,

white plle; pile of anterior two palrs of legs short and
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white, posterior legs with plle long, plumose, and tinged
with 1ight ochreus; first metasomal tergum with aplesal
fascia broad and pure white, interrupted weakly medially,
Jateral fringes of long, white pile ;)uat; barely reaching
apical fesola, disc with abnndant; long, erect, whitish
pile; metasomal terge two to four with fasclae droad,
rather dense, and white; metasomal tergum five with a

very narrow apical white fasola; second metasomal tergum
with & distinot broad basal fasoclia, remnants of a white
basal faseia Just evident on third metasomal tergumj
metasomal terga four and five with abundant, erect, blaek
pile on discal areas; metasomal sterna with weak apiocal
fringes of short, white pile, usually interrupted medially,
dises of metasomal terga with a few, ereot, pale grey hairs,
not at all scopa-like.

Antennae brown, flagellar segments about as long as
broad; maler space one-third as long &s broad; elypeus
very weakly convex with a longitudinal median suloun;
surface coarsely but rather sparsely punotate with
punotures one to two puncture widthas apert, most densely
punoctate along median sulcus, interspaces shiny; vertex
moderately shiny with numerous, very shellow, fine
punoturea; faselal foveae deep, slightly broadened
medially; extending dorsally above inner margin of the
compound oyo; dorsal margin extending but one-third of the
way tq lateral oeellli. Prothoraesic spines very long and
sharp, approximately three times as long as width aecross
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the base; mesoscutum densely punctate, punctures one~half
to one puncture width apart over anterior one~half and
lateral margins, impunotate aree large; scutellum rather
coarsely punotate over posterior one-half, puncturol_
sparser snd finer, becoming eabsent, on anterior face,
punctures not at all striate; mesepisterna closely,
ooarsely; and deeply punctate, punctures no more than
one~half puncture width apart with shiny interspaces;
propodeum with dasal area very finely rugate, not at all
quadrately pitted, dull, lateral faces shiny and finely
marked, posterior fece dull and weaskly roughened; tegulae
brownish hyaeline; wings dusky with a moderate covering of
deep fulvous pubescence, espeolally apically, nervures
dark brown; legs deep reddish brown; posterior basitarsi
four gimes as long as broad. First metasomal tergum
shiny, impunctate except for a few, very ahallow; sparse
rolllolos; surface tinged with a deep bluish-black lustre;
second metasomal tergum shiny, rather densely and very
finely folliculated; motasqmal sterna shiny, coarsely and
very sparsely folliculated, follicles one to four follicle
widths apart.

Distribdution:

1 female, Guaymas, Mexico, April 7, 1921 (E. P. Van Duzee)
(ootype); 3 males, El Mayor, Baja California, April, 1939
(c. . uighanor); 1 female, Wild Rose Canyon, Panamint
Mountaeins, Inyo County, California, 7500 ft,, May 28; 1937
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(C. D. Michener), on Prosopis Juliflora glandulosaj
1 female, Tombstone to Bisbee, Arizona, over 4500 ft.,

June 16, 1942 (H, A, Soullen); 1 male, 2 females, Big Bend
Park; Hot Springs; Texns; April 11, 1949 (Miochenere
Beamer); on Prosopis juliflora.

The specles has been teken only on flowers of
mesquite, Prosopis juliflora, but Timberlake also recards
a single specimen taken at the flowers of Melilotus. As
far as present records 1ndlcatc; perileugus appears to be
a spring and early summer species.

The holotype is located in the collsction of T.D.A.
Cockerell.

Colletes cereidil Timberlaks

gercidii TIMBERLAKE, 1951, ¥Yaesmann J. Biol., vol. 9,
PP 198‘200 .

This and the following species, C. rudis Timberlake,
deviate slightly from the typical members of the productus
group and are placed here with some hesitancy. The seventh
ventral plates and the capsules resemble those of the
productus group except for certain specific
characteristics, Both sexes of gereldil bear some resem-
blance to skinnerli and gileng;g; but 4o not bave the
coarse puncturation of either species. The males have the
malar space one~half as long as wide; dark pile intermixed
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on the vertex, mesoscutum, and soutecllum; and the first
metasomal tergum finely punctate. The females are similar
to skinneri, but have the malar space shorter, the first
metasomal tergum more finely punotate, the second metasomal
tergum weakly depressed basally, and the second end

third terga with faint basal fasolae.

MALE: length 10 mm., wing length 7.75 mnm,

Pile of face very long, dense, and white, completely
concealing olypeus and antennal basal region; vertex with
pile long and sparse, strongly intermixed with black;
genal areas with upper surface having sparse, short, pale
grey plle with a few dark hairs intermixed on anterior
margins, pile dbecaming much longer, finer, and whiter
below; mesosoutum with pile predominently pale grey to
white, particularly about lateral and anterior faoos;
abundant, black pile intermixed over disocal area; being
most dense on median portions of disc; socutellum with a
narrow fringe of pale grey pile about lateral and posterior
faces, disc with pile predominantly long and blaok;
mesepisterna with pile long, fine, and white; propodeum
with long fringes of white plle on dorsal latero-posterior
margins; laterael and posterior faces with abundant,
long, ereet, pale grey pile; legs with pile short, sparse,
and white; first metasomsl tergum with apleal fascia
broed, denso; and white, lateral fringes of long, white
pile extending to apiocal fascia, disc with ebundant,
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ereet, whitish pile; metasomal terga two to five with
faseiae broad, dense, and white; metusomal terga four to
six with dise having abundant, short, black, erect pilej
metasomal sterna two to five having apleal fringes of
long, pale grey pile, pile muoch shorter medially.
Antennae long, reddish brown to brown, flegellar
segments one and one-half times as long as broad; malar
space one-half as long as broad; oclypeus flattened medially
with e very shallow, longitudinal median line, surface
Tinely and densely punctate over basal one~half, punotures
beocoming much more atriate apically, siriate punctures
extending virtually to apex; vertex shiny, sparsely
punotate, punoctures one to three puncture widths apart.
Prothoracic spines absent; mesoscutum densely and coarsely
punctate over anterior and lateral margins, punctures
one-half puncture width apart, impunctate area smallj;
soutellum rather densely and coarsely punoctate over
posterior three-quarters, anterior face ahiny;
impunctate; mesepisterna with punctures coarse and
dense, having shiny interspaoces, punctures one-~half
runcture width apart; propodeum with the basal aree
not at all pitted, having a few, very woak; irrogular.
rugae, lateresl and posterior faces dull and roughened;
tegulae deep brown; wings dusky with abundant, deep
fulvous pubescence, nervures brown; legs deep brown to
black; posterior basitarsi four and one-quarter times

a8 long as broad. First metasomal tergum finely and
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rather densely punctats, punctures coarser laterally,
becoming much finer on medisn surface, punctures ome to two
puneture widths apart; metasomal terga two and three
ocoarsely and rather densely folliculated, interspaces
shiny; sacond matasomal tergum very weekly depressed
basally; metasomal sterna shiny, eoarsely and sparsely
follieulated; saventh ventral plates broadly sudbtriangular,
with epicel margin extended and rounded, medien margins
strongly reflexed, with basal hair bands extending aoross
base and down median reflexed margins (See Fig, 3 ).

L}

FEMALE: length 11,5 mm., wing length 8.5 mm.

Pile of face short end dense, particularly about
entennal bases and along lower inner ordital margins;
mesoscutum with plle pale grey abhout anterior and lateral
faces with abundant, deep black pubescence on median disecal
areaj socutellum with a very narrow fringe of pale grey pile
about lateral and posterior faces, dise with abundant;
erect, black pile; mesepisterna with pile long, fine, and
pale grey; propodeum with dense fringes of long, pale grey
plle on upper latero-posterior margins, extendirg down
towarg pedicle, lateral and posterior faces with abundant;
ereot, pale grey pile; anterior two pairs of legs with pile
long and white, posterior palr of legs with abundant, long;
plumose pile on femora and tiblae, strongly tinged with
ochreug; first metasomal tergum with a very woak; white

fascia, broedly interrupted medially, tergum with dense
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lateral fringes of white plle extending to fascia, dlse
with abundaant, erect, pale grey pile; metasomal terga two
to four with the fasolae weak, broad, and white,
oeoasionally interrupted or partially interrupted godially;
metasomal terga four and five with abundant, short, deep
fusoous to black, erect pile on discal areas; metasomal
sterna two to four with very weak fringes of pale grey
pile, discal area with abundant, ereet, light ochreus pile,
forming a weak scopa on metasomal sterna two and three,
Antennae reddish brown, long, flagallar segments one
and one-eighth times as long as broad; malar apace
one~third as long &s broad; olypeus flattened medially,
very densely, coarsely, striately punctate to apex,
interspaces shiny, a very falnt traoe of a median longitue
dinal sulous; vertex shiny, sparsely punctate, with punctures
one to three puncture widths apart with shiny interspaces;
fasclal foveae narrow and deep, ourved at dorsal extremity
toward lateral ocelli, inner margin of ocurve reaching just
barely over one-third of way from inner orbital margins to
lateral ocelli. Prothoracic spines very ehort; vestiglal;
mesoscutum very coarsely and densely punotate over anterior
and latersl margins, impunctate area very small; with
punctures mueh sparser over median discal area; soutellum
densely, finely, ocontiguously punctate about extreme
lateral and posterior margine, punctures becoming much
coarser and sperser toward anterlor face, where they vary

from one-half to one puncture width apart, anterior
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one~third ahiny, impunctate; mesepisterna deeply and
densely punctate, with shiny interspaces, punctures one-
half punecture width apart; propodeum with basal area
smooth, very shallowly pitted, pits not at all gnltormly
quadrate, lateral and posterlor faces roughened, dulla’
tegulae desep brown to black; wings dusky with abundant,
deep fulvous pubescenocs, nervures dark brown; legs dark
brown to black; posterior basitarsli thres and three-quarters
times as long as broad, First metesomal tergum finely and
densely pnnotaie, with shiny interspaces, punctures
approximately one puncture width apart, punctures of apiocal
and median faces much finer than lateral discal areas;
seoond metasomal tergum very finely and densely
folliculated, surface dull, second metasomsl tergum with a
weak besal depression; metasomal sterna shiny, coarsely and

densely follioulated.

Distribdution:

Timberlake records the holotype male and the allotype
female from Box Canyon, Riverside County, Calirornia; on
March 31, 1934, on Cercidium torre » 8nd the following
paratypes on the same flower: 2 males and 2 females, Box
Canyon, March 31 anmd April 13, 1934; 1 fenmale, Oasia;
Riverside County, March 27, 1934; 1 female, Gila Bend,
Arizona, Marck 28, 1934 (Timberlake); 1 female, Morristown,
Arizona, Mey 21, 1945; 1 male, Potholes, Imperial County;
California, April 10, 1923 (E. P, Van Duzee).
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I have seen the male paratype from Box Canyon,
April 13, 1934, the female paratype from Gila Bend, Arizona,
and the male paratype fram Potholes. The types are located
in the colleetion of the Citrus Experiment Station,
Riverside, California.

Colletes rudis Timberlake
rudis TIMBERLAKE, 1951, Wasmann J. Bilol., veol. 9, p. 197.

The species is described from two males taken at Indlo,
California. It is a rather unique spscies with roughly
quadrate seventh ventral plates. There is a slight
resemblance to C. productus but it has only a few black
hairs on the posterior portion of the scutellum; the malar
space is shorter, epproximetely three-quarters as long as
uide; and does not bear the metapleural prominence vhieh is

typieal of productus.

MALE: length 10 mm., wing length 7 mm.

Pile of face long, dense, and white, completely
concealing clypeus and antennal bases; vertex with pile
rather dense and tinged with grey, a few darker halrs
intermixed; genal areas with upper surface having abundant,
short, pale grey pile, pile becoming much longer, finer,
and whiter below; mesoscutum with plle long, dense, and
predominantly pale grey, a few darker (not black) hairs
intermixed on median diseal area; scutellum with a very
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dense lateral and posterior rim of pale grey plle, plle
having & few black hairs intermixed; mesepisterna with
pile long, fine, and white; propodeum with long, pale grey
fringes of piles on upper latero-posterior margins, lateral
and posterior faces with abundant, erect, pale grey plle;
legs with plle short, sparse, and white; rirst metasomal
tergum with apical fascia broad and white, lateral fringes
of pale grey pile weak, barely reaching to apical faaseciea,
dise with abundant, erect, pale grey pile; metasomal
terga two to four with fasoliae broad, weak, and pure white;
fascia of fifth metasomal tergum very week, evident only
as an apical fringe of fine, white plle; metasomal terga
three to six with abundent, very short, black, erect
pubescence, not at all concealing surface; metasomal sterna
two to five with long apical fringes of white pile, pile
somewhat shortened medially.

Antennse long, deep brown to black, flagellar
segments one and one-quarter times as long as broad;
malar space three-quarters as long as broad; elypeus
weakly convex, flattened medially, very finely and densely
punctate over basal three-quarters, punctures becoming
somewhat striate and much sparser on latero-aplcal margins;
vertex dull, densely and deeply punctate., Prothorasiec
spines very short; mesocscutum very coarsely and densely
punctate over anterior and lateral faces, impunctate aree
very small with numerous coarse punotures lying irregularly

on median area; soutellum finely, densely, contiguously
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punctate about lateral and posterior edges, punctures
beccming coarser and sparser aanteriorly, never more than
one-half puncture width apart to anterior faoce; mesepisterna
eoarsely, densely, almost eontiguously punotete, with

shiny, linear interspaces, interspaces beocoming dull below;
propodeum with bdbasal area shallowly, irregularly, quadrately
pitted, lateral and posterior faces dull and roughened;
tegulae deep brown to blaock} wings with abundant; deep
fulvous pubescence, nervures brown; legs black; posterior
basitarsi four times as long as broad., First metasomal
tergum densely punctate with moderately fine punoturol;
punctures beeoming much sparser and finer medislly and on
anterior portions, punctures approximately one~half to one
puncture width apart laterally; second metasomal tergum

very densely and finely punctate or coarsely folliculated,
punctures one-half to one puncture width apart; metasomal
sterna shiny, finely and sparsely folliculated; seventh
ventral plates roughly quadrate with lateral and median
margins weakly reflexed (See Fig., 4).

Distribution:
Eolotypo; male, 5 1/2 miles west of Indio, California,
February 18, 1946 (P. H. Timberlake), at the flowers of
Encells farinosa.

I have only seen the holotype. However, Timberleke

recoxrds male paratype taken at the same place and at the
same time as the holotype. The types are in the colleotion
of the Citrus Experiment Station, Riverside, California,
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Colletes gilensis Cockerell

gilensis COCKERELL, 1897, Ann. Mag. Nat. Hist.,
ser. 6, vol. 19, p. 41; COCKERELL, 1897, Bull. Univ. New
uexiao; vol. 24, p. 24} COCKERELL, 1898, Bull. Denison
Univ., vol. 11, p. 42; COCKERELL, 1898, Bull. Univ. New
Mexioo, vol. 1, p. 42; COCKERELL, 1899, Entom., vol. 32,
p. 155; COCKERELL, 1901, Ann. Mag, Nat. Hist., ser. 7,
vol. 7; p. 125; COCKERELL, 1901, Ent. News, vol. 12, p, A4l
COCKERELL, 1902, Amer. Nat., vol. 36, p. 810; COCKERELL,
1904, Entom., vol. 37, p. 6; COCKERELL, 1906, Trans. Amer.
Ent, Soe., vol. 32, p. 292; COCKERELL, 1907, Bull., New
Mexico Agrie. Exper., Ste., No. 24, p. 21; SWENK, 1908,
Univ, Nebraska Studles, vol. 1, p. 23; COCKERELL, 1909,
Psyche, vol., 12, p. 87; TIMBERLAKE, 1943, Bull. Amer. Mus.
Nat. Hist., vol. 81, p. 398,

The spescies ocours in the southwestern part of the
United Stetes and in northern Mexico, presumably from
Colorado south to New Mexlico and Arizona and east to the
Big Bend Country of Texas. It oan readily bde distinguished
by its very large size and the very coarse puncturation of
the metasomal terga, but may be confused with compactus
Cresson. The males, however, have a short malar spaco;
about one-~half as long as droad, while the female lacks

the eleveted ridge on the last metasomal sternum,
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MALE: length 14 mm., wing length 10 mm,.

Face with pile coerse, dense, snd pure white,
completely concealing the clypeus, a few darker hairs along
inner orbital mergins; vertex with mixture of blaok and
light pile; gensl areas witli~ upper surface having a few
black helrs but predominantly white, pile besoming very
long, white, and plumose on lower surfaces; mesoseutum with
strong mixture of black pile; scutellum with ab\mdant;
long; black snd pale grey pile on posterior and lateral
faces} neupisﬁerna with long, fine, plumose pile, white
below with & few black hairs on pre~spisterna; propodeum
with dorso-lateral margins with dense olump of long, pure
white plle, laterel and posterior faces with abundant; very
fine, erect, white pile; legs with pile white, BDQIIO;
and long; metasomal terga one to five with broad, dense,
whiti epleal fasclae; metasomal tergum one with lateral
fringes of pure white pile to aploel fasoia, disc and
anterior face with abundent, fine, erect pile; metasomal
tergum two with few very fine hairs over basal portiong
metescmal terga three to six with abundant, short, blaek,
ereet diseal plle; metasomal tergum six lacking apieal
fasola; metasomal tergum seven with deep dbrown, appressed
rile; metasomal sterna two to five with bdroad apieal
faselae of pure white pubescence, broadest medially om
terga two to fourj metasomal sterna three to five with
abundant, long discal pile tinged with ochreus.
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Antennse long and brown, flageller segments one ami
one-half times as long as broad; malar space one-half as
long as broad; olypeus weakly convex with sharp median
longitudinal sulcus, suleus with close punctures, lateral
olypeal arees coarsely am densely punctate over basel
half, punoctures sparse with broad shiny interspeces
apleally; vertex densely punctate with shiny interspaces.
Prothorecle spines long ani sharp, about one and one-half
times the width aeross the base; mesoscutum densely and
goarsely punotéte, punctures eontiguous tc one=half puncture
width apart over anterlor amd latersl margins, impunctate
ares small; secutellum with anterior one-quarter shiny end
sparingly punoctate, posterior three-quarters cocarsely and
densely punctate to posterior margin where punctures are
contiguous; mesepisterna coersely and densely punctate with
shlni interspaces, tending to striately punctate above;
propodeum with basal ares broad with weak, quadrste pita;
lateral and postericr faces dull, roughoned; and weakly
rugose; tegulae deep brown; wings dusky with abundant; long,
brownish pubescence over aplcal half, nervures brown; legs
dark brown; posterior basitarsl four and one-half times as
long as broad. Metesomel tergum one ocoarsely and densely
punotate, punctures no more than one-half puncture width
apart, a weak median longitudinel impunctate ridge trans=-
veraling diao; extreme aplcal margin ralsed e8 a flange-like
apex with a shal low pre-eplcal groove, most evident at

nedial area; metasomal terga two end three densely and
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coarsely punctate, punctures one-half to one puncture width
apart} metasomel tergum two sharply depreassed basallyj
metasomal terga three to six with punoctures of variable
coarseness with shiny interspaces; metasomal sterna shiny
and sparsely follioulated or weakly punctate; seventh
ventral plates transversely quadrate with latero~basal

process long (See Fig. 6).

FEMALE: length 14.5 mm., wing length 1l mm.

Face with gile sparse, white, and ereot, a few hairs
overhanging slypeus from fronto-clypeal suture; vertex with
mixture of long black and shorter tawny pile; genal areas
with upper surface having mixture of black and tawny pile,
besoning longer and much finer to pure white below;
mesosoutunm with mixture of black and pale grey pile
extending to extreme snterior surface; scutellum with strong
eovering of long, black pile intermixed vith shorter, rinor;
pale grey heirs partioularly about extreme margins;
mesepisterna with pile long, fine, and pure white, a few
darker hairs on pre-episterna; propodeum with dense latero-
poaterior clumps of long, white pile, lateral and posterior
faces with few, scattered, long, fine, white halrs; anterior
pair of legs with long, white femoral pile, tiblae and
tarsi with pile tinged with ochreus, second and third pairs
of legs with plle tinged with oohreus, a few, short, spine-
like heirs on upper surface of posterior tiblae; metasomal

terga one to five with dense, white apical fasclae, much



- 138 -

narrowed on tergum five; metasomel tergum one with long
lateral fringes of white pile, disc end anterior face with
few; short; fine hairs; seoond metasomal targum with week
basel fescia} metasomsl terge three and four with few, short,
white halrs forming rudiments of week basal fascia} '
mnetasomal terga two to five with diseal areas having shors,
black, ereot pubeseence; metasomal tergum six with pile
golden to brown and appressed; metasomal sterna with apical
margins having few; short, fine, vhite heirs, discal arees
with abundent, fine, erect plle tinged with oohreus.
Antennse reddish dbrowm, flegeller segments eas long as
broad} malar speoce three-eighths as long es droedj olypeus
weakly econvex with median longitudinal sulcus not reaching
apex or dbase, sulcus with few, coarse, contiguous purctures,
lateral faces coersely and striately punctate, ¢losely
punctate about base and sparsely punctate with broed shiny
interspaces apicelly; vertex shiny, finely punotatej
faseial foveame narrew and long, broadened sharply medially,
dorsal portions pointed and curved, reeching two-ﬁhirda of
the way to lateral ocelll, Prothoracic spines long, about
one and one~half times as long ea width across base}
mesoscutum densely and coarsely punctate, punctures no more
than one-=half puncture width apart about anterior and lateral
margins, impunctate area srmall; scutellum with anterior
one-quarter shiny and sparingly punotate; posterior three=
quarters becoming more densely and finely punctate toward

posterior margins; meseplsterna coarsely and densely



- 139 -

punotate with punctures becoming mueh finer on posterieor
faces, almost rugosely punctate with shiny interspaces;
propodeum with basel area bdbroad, shallowly, quadrately
pitted, laterel end posterior faces dull and weakly roughened;
tegulae brown; wings dusky with abundent, long, brownish
pubescence over aploal one-third, nervures brown; legs

brown; posterior basitarsi three and one-third times as long
as broad, Metasomal tergum one coarsely and densely
punetate, punctures varying from one-half to one puncture
width apart, apical margin reflexed slightly with a shallow
pre-apical groove most evident medially, shallow longitudinal
median impunctate ridge; metasomal tergum two with punctures
deep and sparser than on tergum one, basal area sharply
depressed, apical margin slightly reflexed; metasomal tergum
three with punoctures shallow, finer, eand separated by one to
three puncture widths; metasomal terga four and five shiny
and finely punctate; metasumal sterna shiny, eoarsely

follioculated, apical margins hyaline, impunctate.

Distribution:

Colorado: Puebloj; Grand Junction; Colorado Springs; Boulder;
Greeley; Halls Valley.

New Mexico: Las Vegas; White Mountains; Gila; Jemez Springs;

Socorro County.

Arizona: Oek Creek Canyon; Huaohuca Mountains; Grand Canyon;
Flagstaref.

Texas: Davis Mountains; Chisos Mountains, Big Bend National

Park,
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Flight Records:
This appears to be an aestival species, ococurring from

June 15 to August 21.

Plant Records:

Melilotus alba, Petalostemon candidus, P. flavesoens,
P, oligophyllus, Potentilla thurberi, Solidago eanadensis.

The holotype is located in the collection of T.D.A.
Cockerell.

Colletes skinneri Viereok

skinnerl VIERECK, 1903, Trans. Amer. Ent. Soo.,
vol, 29; p. 58; COCKERELL, 1905, Payche, vol. 12, p. 86;
COCKERELL, 1906, Bull, Amer., Mus. Nat, Hist., vol, 22,
P. 4R5; COCKERELL, 1906, Trans. Amer. Ent. Soc., vol., 32,
P. 291; Swenk, 1908, Univ, Nebraske Studies, vol. 1, p. 21}
CRESSON, 1928; Men. Amer. Ent. Soe., vol. 5, D. 6h.

This apecles is most likely to be confused with
C. gilensis or vandykei. However, both sexes can be readily
distinguished by the malar spaces, whioch surpass both the
eforementioned species in length. The malar space of the
male is approximately one and three-eighths times as long as
broad, and that of the female three-quarters as long as
broad, much longer then its closest relative, gilensis, in
which this speece is almost linear. I have only seen one
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speoimen other than the types of gkinneri and this a famale
taken from the Catalina Mountains of Arizona,

MALE: length 10 mm., wing length 7.5 mm.

Pile of face long, most dense about antennal bases,
elypeus ineompletely concealed with a long, overhanging
fringe of pile from olypeo~frontal regions, pile mostly peale
grey with a few darker hairs intermixed below and mesad
to antennal bases; vertex with a mixture of dark and pale
grey pile, sperse; genal areas with a weak covering of short,
pale grey to light oshreus pile above, plle becoming much
longer, denser and finer below; mesoscutum with a strong
admixture of black pile, particularly on median discal area,
the pile about anterior and lateral faces predominantly pale
grey to tinged with yellowish; soutellum with a narrow
fringe of pale grey pile about lateral and posterior faces,
plle of disc predominantly black; meseplsterna with a
sparse covering of long, fine pile, pile tending to grey to
tinged with ochreus above, becoming much whiter to pale grey
below; propodeum with long fringes of dusky pile along
upper latero-poster;or margins, lateral and posterior faces
with abundant, long, erect, pale grey pile; legs with pile
long, sparse, and pale grey; first metasomal tergum with
apleal fasocia weak and white, broadly interrupted medlally,
latersl fringes of pale grey plle woak; barely extending to
apleal fascia, disec with abundent, erect, pale grey pile;
netasomal terga two to five with fasclee weak and pure
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white, often interrupted medially; metasomal terga three to
six with disos having abundant, vexy short, black pile
intermixed with a few, longer, pale grey hairs, not at all
oconcealing surface; metasomal s terna two to four with narrow
apical fringes of white to pale grey pile.

Antennse deep reddish bdrown, flagsllar segments one and
one-third times as long as broad; malar space one and three-
elighths times as long as broad; olypeus oonvex with a
longitudinal median sulous, rather densely and ocoarsely,
striately punetaie about latero~frontal regions and down
longitudinal medien suleus, latero-aplecal regions sparsely
punctate with broad, shiny interspaces; vertex deeply and
coarsely punoctate with shiny interspaces, punctures contiguous
to one-half puncture width apart, compound eyes weskly
petiolate as viewed fram above. Prothoracic spines very
short and sharp; mesoscutum densely and coarsely punctate
over amterior one-half and lateral margins, punctures no
more than one-half puncture width apart, impunctate area
small; scutellum densely and coarsely punctate over
posterior two-thirds, punotures contiguous except along
median longitudinal line, enterior face sparsely punoctate
to virtuelly impunctate; mesepisterna densely, weakly
striately punotate above, dull, punoctures becoming less
atriate on lower faces and interspaces more shiny; propodeum
with basal area being shallowly, quadrately pitted, lateral
and posterior faces dull and roughened; tegulae brownish
hyaline; wings dusky, very densely covered with a deep
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fulvous pubescence, nervures derk brown; legs reddish brown
to blaeck; posterior basitarsl four times as long as broad.
Yirst nmetasomal tergum very densely and coarsely, almost
eontiguously punotate over entire surface, punctures
slightly sparser along medlan anterior face, surface rather
dull; sesond metasomal tergum densely punoctate, punctures
one~half to ons puncture width apart, being much finer and
denser medizlly and bassally; metascmal sterna shiny,
sparsely and weakly folliculated; seventh ventral plates
closely resembiin.g those of gilensis but having median
fringe much longer and denser.

FEMALE: length 1)l mm., wing length 8 mm.

Pile of face long, white to pale grey with a few,
darker hairs intermixed below antennal bases; oclypeus with
a weak ocovering of overhenging, pale grey pile; vertex with
rile predominantly long and black amongst finer, pale grey
hairs; oceiput with abundant, erect, pale grey pile, pile
becoming much longer, finer, and whiter below, with a very
weak rim of short, appressed, white pubescence immediately
pocterior to sach compound eye; mesoscutum with abundant,
black pille intermixed with pale grey, black pile becoming
most predominent on median discal area; soutellum with a
lateral and posterlor fringe of long, pale grey pilo;
discal earea covered with erest, black pile; mesepisterna
with pile long, ﬁne; pale grey to white; propodeum with long
fringes of white to pale grey pile on latero-posterior
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mexrgins, extending down toward the pediele, lateral and

pos terior feces with pile long, fine, and erect; pile of
anterior two pairs of legs has long, white fringes fram the
femora; posterior legs with plle rather sparse, long,
plumoae; and tinged with ochreus, partiocuiarly on femora and
tibiae; first metasomal tergum with apical fasela narrow
and white, broadly interrupted medially, lateral fringes

of pale grey plle weak and barely reaching apiocal fascia,
diso with sparse, erect, whitish pile, pile short;
metasomal terga two to five with fasclae white and broad,
sharply narroyod medially; me tasomal terga three to five
with abundant, erect, black pile on disecal area, pile
becoming much longer on apical terge; metasamal sterna with
very week fringes of short, pale grey pile on extreme
apical margins.

Antennae brown, flsgellar segments about as long as
broad; malar space three-quarters as long as broed; olypeus
weakly convex, flattened medially to having a very weak,
longitudinel median groove, clypeus rather eoarsely and
densely, striately punctate about clypeo-frontal regions and
along medlen depressed sulcus, laterc-apiocal portions shiny
and very sparsely punctate; vertex densely punctate with
shiny interspaces; fascial foveae sharply delineated,
narrow, curving inward from dorsal mergins of ecompound
eyea toward lateral ocelll, reaching almost one-~half way to
lateral ocelll from upper inner orbitel margins.

Prothoracic spines short and heavy; mesoscutum very densely
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and coarsely punctate over eantire surface, punctures no more
than one-half puncture width apart, impunctate area adsent}
soutellum with extreme posterior amd lateral margins finely,
econtiguously punctate, dull, punctures much coarser over
discal aree with shiny, linear interspaces, scutellumn
punotate to anterior margin, a weak longitudinal median
groove extending length of scutellum; mesepisterna densely,
weakly siriately punctete, punctures no more than one-half
to one puncture width apart, surface dull; propodeum with
basal aTrea mArrdy and very shal lowly pitted, lateral and
posterlor faces dull and roughened; tegulae deep brown;
wings dusky with abundant, fulvous pubescence, nervures
brown; legs brownish black; posterior basitarsi four times
as long as broad. First metasomal tergum very densely and
coarsely punctate, punctures one-half to one puncture width
apart except on a median longitudinal impunctate line where
punotures are very sparse to absent, interspaces shiny;
second metasqmal tergum very finely punctate or coarsely
folliculated, interspeces shiny; metasomal sterna coarsely
and rather densely follioculated on apiocel half of each

stermum, surface shiny.

Distribution:

Holotype, femesle, Beulah, New Mexico (Skinner); allotype,
Beulah; New liexlco, August 18 (T« D. A. Cockerell);

1l femuale, Cataline Mountelns, Arizona, August 21; 1942
(E. C., Van Dyke),
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The holotype 1s located in the Academy of Natural
Selences of Philadelphia.

Colletes vandykei Timberlake

m TIHBERLAKE, 1951, Wasmenn J. Biolo' vol. 9, P. 200.

This species 1s based on a single male taken from the
Santa Rite Mountains of Arigzona and bears oclose resemblance
to specles C, diwrroring in its exceptionally large size and
in having abundant, black pile extending well dowm the
mesepisterna, The apicsl margins of the first metasomal
terga in both speeies are very similar in that the fasciae
4o not lie in abruptly depressed mmrgins but rather fringe
a broadly rounded apex; also in both species there 1s
evidence of a very narrow and weak pre-aplical groove;
particulerly laterally. Genitalieally the species is very
similar to speocies C, skinnerl, and gilensis. The seventh
ventral plates of vandykel are much more quadrate than either
of the above-mentioned species and have the latero~basel

projeetions much shorter and blunt,

MALE: 1length 13 mm., wing length 9.25 mm,

Pile of face long about antennal bases and along lower
inner orbital mergins, with a atrong admixture of blaock
Pile immediately below entennsl dbases; clypeus oovered
partielly by an overhanging fringe of pale grey pile; vertex
with a mixture of black end pals grey pile, partiocularly in
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ocellar triangle; upper genel areas with pile predominantly
pele grey, however having a few darker halrs on anterior
face, pile becoming much longer, finer, and pure white below;
mescscutum strongly covered with a mixture of black and
pale grey pile, black predominating medially; scutelluam
with but & very narrow, lateral and posterior fringe of
pale grey plle, discal area with abundant, long, blaok
pilej mesepisterna with an admixture of pale grey, dark, and
black pile on uppsr half, pile predominantly light to pale
grey below; propbdoun with very dense fringes of black and
white pile on upper latero-posterior margins, dense
fringes o;tending down toward pediocle and becoming whiter
ventrally, lateral and posterior faces with abundant,
erect, dusky pile; pile of legs short, sparse, and predom-
inantly white, with a weak admixture of black pile most
evident on fringes of pro-femora; first metasomal tergum
with a narrow aplocal fascia of pure white pile, interrupted
medially, lateral fringes of pale grey pile weak, barely
reaching apical fescia, disc with abundant, very short,
whitish pile; metasomal terga two to four with narrow,
white aplcal fasciae, broadly interrupted medially;
metasomal terga five and six with abundant, erect, black
Pile on the discal areas; metasomal sterna two to five
with very weak apiocal fringes of pale grey pile.

Antennae deep brown to black, flagellar segments one
and one-quarter times as long as broad; malar space

one-half as long as broad; clypeus convex, weakly flattened



- 148 -

nedially, surface very coarsely, striately punctate about
latero~-basal edges and down a median longitudinel line to
apex, latero-apiecal portions shiny, impunctate; vertex
densely punctate, punotures eontiguous to one puncture
width apart, interspaces shiny. Prothorscio spines very
short and sharp, about as Jong as width across bases
mescscutun very densely and cocarsely punotate, punctures
almost eontiguous on anterior two-thirds and lateral
margins, impunotate area absent; scutellum densely and
soarsely punotaté over entire surface, a deep longitudinal
median groove running to anterior margin; mesepisterna with
punctures coarse and dense, one-half to one punoture width
apart with interspeces shiny; propodeum with basal area
having a number of weak, longitudinal rugae, not at all
forming quadrate pits, lateral and posterior faces dull and
roughened; tegulae deep brown to black, rather finely and
densely punctate; wings dusky with abundant, deep fulvous
puboscenoo; nervures dark brown; legs blaock; posterior
basitarsi four times s long as broad., First metasomal
tergun densely covered with moderately coarse punoturon;
punctures much finer than those of mesoscutum and
approximately one punoture width apart, interspaces shiny,
apical margin very weakly reflexed, giving it a blunt;
rounded eppearance and also giving an impression of a very
shallow, pre-apical groove, most evident laterally;

metesamal terga two, three, and four very coarsely and

sparsely follioculated, follicles varying from one to three
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folliele widths apart, interspaces shiny, black; metasomal
sterne shiny, coarsely and sparsely folliculated; seventh
ventral plates much more quadrate than either skinnerl or
gllensis and having letero-basal projeetions short and
blunt (See Fig, 8).

Distridbution:
Holotype, male, Madere Canyon, Santa Rita Mountains,
Arizone, August 15, 1940 (E. C. Van Dyke).

The type ia 1n the c¢ollection of the California
Acadeny of Sciences.

GROUP II - sompactus

Colletes compactus compactus Cresson

eompactus ORESSON, 1868, Proec. Boston Soo. Nat. Hist.,
vol. 12, p. 166; PATTON, 1879, Proc. Boston Soc. Nat.
Hist., vol. 20, p. 142; ROBERTSON, 1895, Trans. Amer. Ent.
Soe., vol, 22, p. 115; VIERECK, 1903, Ent, News, vol. 14,
P. 120; ROBERTSON, 1904, Canadian Ent., vol. 36, p. 2753
COCKERELL, 1905, Psyche, vol. 12, p. 86; ROBERTSON, 1906,
Seience, vol. 23, p. 309; LOVELL, 1907, Can, Ent., vol. 39,
p. 363; SWENK, 1908, Univ. Nebraska Studies, vol. 1, p. 25;
SMITH, 1910, Ann. Rept. New Jersey State Mus. for 1909,
P. 694; ROBERTSON, 1914, Ent. News, vol. 25, p. 703
VIERECK, 1916, Conn. Geol, Nat. Hist. Bull., vol. 22, p. 7k0;
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CRESSON, 1916 Mem. Amer. Ent. Soe., vel. 1, p. 107; RAU
and RAU, 1916, J. Animel Behaviour, vol. 6, p. 367; RAU,
1922, Trens. Acad. Sei., St. Louls, vol. 24, p. 37; CRIDDLE
et al, 1924, Rept. Ent. Soe¢. Ontario, vol. 33, p. 993
ROBERTSON, 1926, Psyche, vol. 33, p. 116; ROBERTSON, 1926,
Beology, vol. 7, p. 378; LEONARD, 1926, Cornell Agrie.
Exper. Sta. Mem., No. 101, p. 1021; ROBERTSON, 1928,
Flowers and Insects, p. 10; PEARSON, 1933, Eoolog. Monogr.,
vol, 3, p. 384} BRIMLEY, 1938, Insects of North Carolina,
Pe 451; TIMBERLAKE, 1943, Bull. Amer. Mus. Nat. Hist.,
vol. 81, p. 400.

This is one of the more robust forms of the genus
whioh is distributed throughout North America south of the
Boreeal Zone. The male is readily distinguished by the long
malar space and deep median longitudinal sulcus of the
clypcus; while the female is the only species having strong
elevated lateral ridges on the last metasomel sternum.
There is a progressive decrease in the ratio of black to
white pils from the type locality in the east to the
western Great Plains, but through this range the black pile

of the thoraeic dorsum is quite evident.

MALE: length 1l mm., wing length 8 mm,

Face with pile long and dense about antennal bases,
much shorter and appressed along lower inner orbital
margins, abundant, long, white plle overhanging clypeus

from fronto-oclypeal suture and concealing upper and lateral
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surfaces; inner ordital margins with mixture of long, blaock
hairs below antennal bases; vertex with mixture of bhlack
and light ochreus hairs; genal ereas with upper surfaoce
with mixture of blasck and dusky plle, becoming longer,
denser, and pure white on lower surfaces; mesoscutum yvlﬁ:
mixture of long, weakly plumose, dusky and black pile,
black pile predominating over posterior portions of dlse;
socutellum with pile very long, plumose, end mostly dlack;
mesepisterna with pile pele grey, weak admixture of blaek
hairs above and 6n pre-episterna; propodeum with strong
latero=posterior fringea of palo grey pilo. lateral and
posterior face with abundant, long, erect, pale grey pilo,
not eonoesaling surfecej legs with plle sparse, fine, end
white; metasomal terga one to five with bdroad aploal fasolae
weakly eovered with pure white, short pubescence; metasomal
tergun one with faseia narrow, almost absent modially;
lateral fringes of long, white plle, discal area and anterior
face with adundant, fine, erect plle; metasomal terga

four to six with scattered, long, erect, ferrugineous
hairs; metasomel tergum seven with pile brown, appressed;
metasomal sterna two to five with broad apical fascliae of
pure white plle.

Antennae long and dbrown, flageller segments one and
three-quarters times as long as broad; malar spsoce as long
as dbroad; olypeus long with a deep longitudinael medianm
sulous bordered by two, lsteral, shin.j, sparsely punctate

rims, a few shallow punctures along medial sulcus; vertex
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dull, sparsely and weakly punctured with narrow,.ahlny
interspaces. Prothorscic spines short and sharp, about as
long es the width across the base; mesoscutum densely and
coarsely punotate with punctures one-half to one puncture
width apart on anterior and lateral faces; scutellum w@th
anterior one-half impunetate exeept for a few, shallow,
punocture-like depressions, surface shiny, posterior one-
third closely snd densely punctate with punctures oon-
tiguous on vosterior margin; mesepisterna coarsely and
closely punctate; punctures about one puncture wldth apart
with shiny interspaces; propodeum with basal area broed,
not pitted dut with irregular striae, laterasl and posterior
faces finely roughened, not striate or rugose; tegulae
light dbrown; wings whitish hyaline with soattered, fine,
light pubescence apically, nervures brown; legs reddish
brown; posterior dbasitarsi five amd one-half times as

long as bdbroad. Metasomal tergum one densely and coarsely
punotate over entire surface, punctures almost contiguous
with linear, shiny interspaces; metasomal tergum two with
punctures desp and coarse as first tergum but separated

by one to two punoture widths, basal area sharply depressed,
aploal fascla in amooth hyaline depression most evident
laterally; metasomal terga three to six shiny; weakly
punctate or folliculated; metnsomal sterna shiny, finely
and densely folliculated apically; seventh ventral plates
roughly quaedrate, with median, 1atera1; and besel margins
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reflexed, dlscs densely covered with pile (See Fig. 9).

FEMALE: 1length 13 mm., wing length 9 mm.

Face with strong mixture of blaock and pale grey pile
about antennal bases and lower frontal region; clypeus
bare, except for a few overhanging hairs from fronto-
olypeel margin; vertex with pile long, predominantly black
with finer, intermixed, pale grey heirs; genal areas with
upper surfaces having black plle predominating, pile
becoming longer, denser, and pure white on lower surfaces;
mesosoutum with dense covering of bdlack and white pile;
soutellum with pile long and dlack about anterior and
lateral margins; mesepisterna with pile long, white, and
plumose, a few dark hairs on extreme upper surfaces;
propodeunm with latero-posterior margins with strong
fringe of pale grey to light ochreus pile, ocoasionally
with a rcw; scattered, dark hairs, lateral and posterior
faces with few, fine, light hairs; legs with pile whito;
except on posterior femora and tibiae where it 1s tinged
with oochreus and having some short, spine-like, dark hairs
on upper faces; metasomal tergum one with weak apical
fagcia only evident laterally; metasomal terga two to four
wl.th faseiae broad, pure white, and weak; metasomal terga
three to five with a few, erect, long; brown hairs on
dise; metasomal tergum six with pile desp brown to blaek

and gpbressed; metasomal sterna with a few, light oochreus
hairs along apical margin.
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Antennase brown, flagellar segments as long as broad;
malar space three-~eighths as long as broad; clypeus with
median portion flattened to weakly eoncave, surface
roughened and dull with seattered, coarse, shallow
punotures separated by one to two puncture widths; vertex
finely and densely punctate with shiny interspaces.
Prothoraeic spines absent; mesosoutum cocarsely and
densely punctete over anterior half and lateral mergins,
punctures almost ocontiguous, median impunectate discal
area large; scutellum with anterior two-thirds shiny,
impunetate, posterior one-third with punctures obdbscure and
dense} mesepisterna coarsely and densely punctate with
shiny interspaces; propodeum with basal area broad, not
pitted but with numerous longitudinal striase, lateral and
posterior faces dull and weakly roughened; legs deep
reddish brown; posterior basitarsi three and three-quarters
times as long as brosd; metascmal tergum one with dise
finely and densely punctate, punctures varying from one-
half to one puncture width apart; metasomal tergum two
with disc very finely punctate, punotures approximately
one puncture width apart and slightly smaller than those
on tergum one, apical fascia in sharply declivous hyaline
depression; metasamal terga three to five with discs
shiny, weakly punctate or folliculated; metasomal sterna
two to four coarsely and sparsely follioulated, one to
three follicle widths aspart, aploal margins light hyaline;

last metasomal sternum with two, strongly elevated,
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lateral ridges extending from base to apex, converging
slightly and most pronounced apieally.

Distribution:

The subspecies is found throughout America south of
the Boreal Zone amd east of the Great Divide, oeccurring in
greatest abundance in the eastern, partiocularly seaboard,
portions of the United States and Canada., On the basis of
present colleotions, 6. compactus is not known to osour in
the deep south, but a male from Flagstaff, Arizona, as
well as material from Meadow Valley, Mexico, suggests that
the species may extend along the foothill reglions into the
Arizona and Mexican Plateaus,

Marginal localities include: Roundhill, Nova Scotiaj
St. John, New Brunswick; Bryscn City, North Carolina;
Atlanta, Georgla; Ozerk Lake, Missouri; Manhattan, Kansas}
southern Arizona; Milwaukee, Wisconsin; and Midland

County, Michigan.

Flight Recoxds:

The species has been resorded as flying between
July 10 (New Jersey) anmd November 11 (North Carclins),
reaching its maximum abundance during September and early

October.

Plant Records:
Aster multiflora and Solidago are the only two plants
this bee has been recorded as visiting. Robertson
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suggests 1t is oligotropic on Compositas.

The holotype 18 located in the Academy of Natural
Science of Philadelphia.

Colletes compactus hesperius Swenk

hesperius SWENK, 1906, Ent. News, vol. 17, p. 257;
SWENK, 1908, Univ, Nebraska Studies, vol. 1, p. 28,

sompactus TIMBERLAKE (not Cresson), 1951, Wasmanm 7,
Biol., vol. 9, p. 196.

Colletes compactus hesperius Swenk

The form, originally desoribed by Swenk in 1906, was
reduced to subspecific rank in 1908. C. o. hesperius has
the black pile of the body reduced and even absent in some
cages, and although there is considerable variation in
size, both sexes are larger than their eastern counterparts.
There 1s some question in my mind as to the exact loeation
of the area of intergradation of these two subspecies, for
speoimens from Flagsteff, Arizona, Meadow Valley, Chihuehua,
Mexieco, and Golden, Colorsdo, all exhibit characteristics
intermediate between the Washington type and typiecal
8. gompactus. I have a single male taken at Flagstaff,
Arizona, whieh resembles ¢. compactus closely except for a
8light reduction in the amount of black pile present on

the head and thoraecic dorsum. Another male from Murray,
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Utah, has the black plle absent from the head and present
only on the mesosoutum and scutellum; this ocline appears
to teminate in the more northerly specimens from Washington
and British Columbia, which have the pile of the body all
white except for a few dark hairs on the soutellum. The
length and density of the plle of the body varles
inversely with the presence of black.,

In the females this feature is even more evident,
Although I have no Arizona material, two females from
Escalante and Bryce Canyon, Utah, have a strong admixture
of black pile on the mesoscutum and vertex. This ratio of
black to white decreases in material from northern Utah
and southern Oregon where the pile of the inner orbital
margins is tawny grey to dusky and that of the vertex
dusky with a few black helrs intermixed.

¢ single female from Chimney Guleh, Golden,
Colorado, deviates strongly from 6. compactus of the
western plains and bears a close resemblance to material
from Washington and British Columbia, for there is no
black pile on the vertex or along the inner orbital
margins and the pile of the mesoscutum is predominantly dusky
to tawny grey.

MALE:
Similar to o. compactus exoept in having inner
orbital margins with a few dark hairs, not black;

mesoscutum and soutellum with few black hairs; arpical
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metasomal fasciae dbroader and denser; malar space one and

one-quarter times as long as broad.

FEMALE:

As in ¢o. compactus except in having face with no
dark pile and much larger (l4~15 mm.); vertex with few to
no black hairs; mesosocutum and scutellum with black pille
restricted to median dliscsl area; malar space slightly
longer; about one-half as long as bdroad; second metasomal
tergum sharply depressed basally, containing a broad basal

fascia at least as wide as aplcal fascla,

Distribution:
Arizona: TFlagstaff,
Utah: Bryce Canyon; Esocalante; Murray; Springville;
Granger; Taylorsville; Mills,
Idaho: Parma,
California: 0ld Station, Shasta County; Gazelle, Siskiyou
County; Mohave Desert.
Oregon: Echo; Rufus, Sherman County.
Washington: Huat's Junction; Almota, Whitman County;
Yakima,
British Columbia: Oliver; Walhachin; Vernon; Pentioton;
Lillooet; Okanagan.
Colorado: Chimney Gulch, Golden.

Flight Reocords:

The species has been taken between August 30 and
October 15.
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The types are located in the collections of the
University of Nebraska,

GROUP III - latitarsis
Colletes latitarsis Robertason

latitarsis ROBERTSON, 1891, Trans, Amer, Ent. Soec.,
vol. 18; p. 60; ROBFRTSON, 1892, Trans, Acad. Sci. St.
Louis, vol. 5, p. 571; ROBERTSON, 1904, Cenadian Ent.,
vol. 36, p. 275; ROBERTSON, 1906, Seience, vol, 23,
P. 309} SWENK, 1908, Univ, Nebraska Studies, vol, 1,
P« 17} GRAENICHER, 1910, Bull, Publ. Mus., Milwaukee,
vol. 1, p. 228; BANKS, 1912, Ent, News, vol. 23, p. 107}
ROBERTSON, 1926, Ecology, vol. 7, P. 387; ROBERTSON, 1926,
Psyche, vol. 33, p. 116; LEONARD, 1926, Cornell Agrie,
Exper. Sta. Mem., No. 101, p. 1021; ROBERTSON, 1928,
Flowers and Inseets, p. 10; GRAENICHER, 1930, Ann, Ent.
Soe. Amer., vol. 23, p. 1543 PEARSCN, 1933, Ecolog.
Monocg., vol. 3, p., 384; GRAENICHER, 1935, Ann., Ent. Soe,
Amer., vol, 28, p. 301; BRIMLEY, 1938, Inseots of North
Carolina, p. 451.

This specles is distinctive but may be confused with
willistoni Robertson. The msles can readily be distin-
guished by having the posterior basitarel two and one-
querter times as long as broad and by heving the fifth
sternal segment with its posterior margin strongly curved
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anteriorly from two posterior lateral angles. The :l‘gmalo
has the second tarsal segment of each hind leg short,
approximately as long as broad, while the same segment in
willistoni is one and one-half times as long as broed. 1In
the female of latitarsis the posterior basitarsl are very
broad, about two and one-quarter times as long as bdroad
and the posterior tiblae are elothed with a mixture of
tawny and blaock pile.

MALE: length 9.5 mm., wing length 6.25 mn.

Pace with plle pure white, long, and dense about
antennal bases and along inner orbital margins; elypeus
bare except for a few long halrs overhanging from lateral
margins; vertex with a few, dark, long hairs, but predomi-
nantly short, white plle; genal areas with pile pure
white, beocoming muech longer -nd whiter on lower regions;
mesoscutum with strong admixture of black and white pile;
soutellum with the dise predominantly covered with blaek
Pile, lateral and posterior masrgins with fringe of longer,
pure white plle; mesepisterna with the pile long, nne;
and white; propodeum with strong elump of black and white
pile on latero-posterior margins, lateral and posterior
faces of propodeum wlth short, white plle not concealing
surfece; anterior femora and tiblae with very long, white
pile, second and third pairs of legs with the pile short,
sparse, and tawny; metasomal terga one to five with broad,

white apleal fasclae; first metasomal tergum with dense
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lateral fringes of white pile extending to fasela, anterior
face and discel area with abundant, ereot, fine, white

plle not concealing surface; metasamal terga two to five
with abundant, short, deep fuscous to blaock pile on dise}
netasomal tergum six with pile semi-~appressed and deep
golden; mstasomal sterna one to five with apical fringes

of ochreus pile, almost ocomb-like; tergo-sternal margin
with abundant black pile; metasama) sternum five with
apleal fringe of deep fussous to dlack pile,

Antennae short, reddish brown, middle flageller
segments short, as long as broad; malar apace seven-
eighths ss long as broad; clypeus flattened with shallow
longitudinel median sulcus, surface shiny with a number
of obscure longitudinal punoctures; vertex shiny with
scattered fins punctures. Prothoracic spines long and
sharp, longer than width ascross base; mesoscutum olcsely
and ooersely punctate, punstures almost contiguous over
entire surface with shiny, almost linear, interspaces,
impunctate area absent; scutellum with anterior surfaoce
sparsely punctate with fine punotures, punctures dbecaming
coarser and more dense toward posterior margin, interspaces
shiny; mesepisterna deeply and coarsely punctate, punctures
elmost oontiguous above, tending to one~half puncture
width apart below; propodeum with besal area deeply;
quadrately pitted, lateral and nosterior faces shiny and
weakly striate, posterlor face separated from lateral by
a week longitudinal stria; tegulae deep brown; wings
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dusky with sbundant, short, fine, brown pubescence,
nervures b;own; legs brown; posterior basitarsi two and
one~quarter times as long as dbroad, Metasomal terga one
and two deeply punotate with punotures verying from one
to two punocture widths apart, becoming finer and denser
toward extreme apliocal margins; metasamal terga three to
five ahiny and weaskly folliculated; metasomal sterns
shiny with aplicel margins of metascmal terge three and
four weakly emarginate medially; metasomal sternum five
strongly excavated from two lateral mergins; seventh

ventrel plates as illustrated (Fig. 10).

FRMALE: length 10 mm,., wing length 6 mm,

Face with pile white, short, and oconcentrated
prineipally along lower inner orbital margins; olypeus
bare; vertex with mixture of black and white nile; genal
areas with pile short and pure white; mesosecutum with
mixture of black and white pile over entire disc; socutellum
with the disc completely covered with short, black pilo;
lateral and posterior margins with a fringe of short,
white pile; mesepisterna with pile fine and white; pre-
eplsterna with mixture of black and white pile; propodeum
with lateral and posterior faces having abundant; short,
white pille not eoncealing surface, latero-posterior
margins with strong clump of pure white pile; legs with
pile pale grey to deep fuscous, posterior femora and

tiblae with pile malnly dlack; metasomal terga one to four
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with anpical fasciae pure white; first metasomal tergum
with weak }atoral fringes of white plle, disc with few,
fine, white, erect hairs; metasomal terge three to five
with dises covered with short, fine, erect, black pile;}
metasanal tergum six with pile semi-appressed, blasck to
deep golden; metasomal sterna with mixture of erect,
black and ochreus nile, not fascliated.

Antennae brown, short; flagellar segments three-
quarters as long as broad; malar space one-third as long
as broad; olypeus flsttened with a deep median
longitudinel sulcus, shiny with elongate obscure punctures;
vertex shiny and sparsely punctate, Prothoracic spines
long and sharp, longer than width across base; mesoscutum
very coarsely, densely punctate with punctures one-half
punoture width apart, almost contiguous on extreme anterior
end lateral faces, impunctate area absent; scutellum with
punctures smaller on anterior one~third, becoming larger
and muoh more dense toward posterior face; mesepisterna
shiny, deeply punctate with punctures approximately
one~-half puncture width apart; propodeum with the basal
area deeply, quadrately pitted, lateral and posterior
faces dull and finely striate; tegulae deep brown; wings
dusky with abundant, fine, brown pubescence, nervures
brownish black; legs reddish brown; posterior basitarsi
two and one-half times as long as broad; second tarsal
segment of hind leg as long as broad at widest points.

Metasomal tergum one c¢losely and deeply punctate over
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entire surface, becoming finer and denser on extreme
apical margins; metasomal tergum two with punoctures much
finer and denser than those of first; metasomal terga
three to five densely folliculated; metasomal sterna dull
and finely and densely folliculated; metasomal sterna

four and five with apical margins emarginate medially.

Distribution:

The specles is sparingly distributed over eastern
Amerioca to the tablelands of Arizona., Marginal areas
include: Forsythe, Montana; Plerre, South Dakota;
Faribault, Minnesotaj St, Croix County, Wiseconsin; Douglas
Lake, Michigan; South Miami, Florida; West Point,
Mississippi; Quemada, Texas; Huachuca, Arizona; and Wray,

Colorsado.

Flight Records:

Records from Florida and Texas indicate the species
begins flying in March and continues until August, with
the inorease in latitude to the north and altitude to the
southwest the emergences are retarded with the latest
seasonal record as September 29 from a Carlinville,
Illinois, specimen. The main flights occur during the
months of July, August, and early September.

Plant Records:
The bee principally visits members of the genus
Physalis but is not oligotropic on that group. Records
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include: Asclepias incarnata, Ceanothus americana,

Medicago sativa, Melilotus alba, Physallis lanceolata,

P, virginiana, Polygonum Hydropiper, Solidago, and
Symphoricarpos occidentalis.

The lectotypes are in the colleection of the Illinois
State Natural History Survey.

Colletes punetipennis maurus Stephen, new subspecies

punctipennis COCKERELL, 1914, Ann. Mag. Nat., Hist.,
ser. 8, vol. 14, p. 11; COCKERELL, 1917, Ann. Mag. Nat.
Hist., ser. 8, vol. 19, p. 481,

This species was originally described by Cresson from
specimens taken in Mexico south of Mexico City. An
examination of the original desoription and of a male from
Yucatan convinces me that Texas specimens exhibit sufficient
differences to merit subspecific recognition. The pile of
the face, mesothorax, and tibiae is strongly intermixed
with bleck pile while p. punctipennis has no black hair in
these areas. The prothoracic spines of p. maurus are
shorter and more triangular and the puncturation of the
vertex is more distinct. Generally the pile of the body
has a mueh greater intermixture of black in the Texas
specimens, and the isolation of this sub-tropical area in
the Brownsville region may restrict the dark population to
a very small looale.
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MALE: length 11,5 mm., wing length 8.5 mm,

Pile qf face predominantly long and white about
antennal bases and along inner orbital margin; elypeus with
a few, overhanging, long, pale grey to white hairs, a
strong admixture of erect, black pile laterad and ventrad
to antennal bases; vertex with pile black mixed among
finer, pale grey pile; upper genal areas with pile short,
pale grey, with a few dark intermixed hairs, pile becoming
muoch longer, denser, and whiter below; mesosocutum with a
very strong admixture of black and pale grey pile over
entire surface; scutellum with pile predominantly black
exoept for a weak peripheral fringe of white pile; mese-
pisterna with an admixture of black and pale grey pile
above, pile becoming longer, finer, and whiter below;
propodeum with a dense fringe of long, pale grey and black
pile at upper latero-posterior surface, lateral and posterior
faces with pile shorter and whiter; pile of legs long and
rather sparse with almost equal quantity of black end
white pile intermixed; first metasomal tergum with apical
fasola very weak and narrow, often interrupted medially,
pile forming a weak white fringe, lateral fringes of pile
weak, short, and white, barely reaching apical fascia, disc
with sparse, erect, pale grey pile; metasomal terga two to
four with fasciae very weak, narrow, and white, often
interrupted medially; metasomal terga two to six with
abundent, erect, black pile on discal areas; metasomal

sterna with a weak oovering of fine, dark pile, particularly



- 167 -

on apical portions of each sternum,

Antonqao long, yellowish brown below to deep brown-
black above; malar space five-eighths as long as broedj
elypeus with a deep longitudinal median sulous, most evident
at central portion, surface very coarsely, satriately
punctate to apex, interspaces shiny; vertex dull, finely
and densely punctate; fascial foveae distinctly depressed
above, barely reaching to top of inner margin of eompound
eyes, Prothoracic spines roughly triangular, barely as
long as width across base; mesoscutum very coarsely and
densely punotate, almost contiguous anteriorly to one-half
puncture width apart posteriorly, impunotate area absent}
soutellum very densely and coarsely punctate to anterior
margin, punctures contiguous and not at all striatej
meseplisterna deeply, coarsely puactate, punctures one-half
runcture width apart with shiny interspaces; propodeum with
basal area deeply, longitudinally quadrate, lateral and
posterior faces dull and roughened; tegulae deep brownish
black; wings dusky with abundant, long, deep fulvous
pubescence over entire surface, wings pictured, pictures
extending posterior to the stigma and apically from radial
sector to anterio-apioal margin, weakly pictured abdout
apieal ends of velns, median one and cubitus one; legs
extremely robust, deep black; posterlor basitarsi twice as
long as broad. First metasomal tergum very densely and
ecoarsely punctate, punctures one-hz1lf to one puncture

width apart, interspaces shiny, a weak elevated median
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impunetate longitudinal ridge; second metasomal tergum with
punctures q;ightly finer and denser than those of first
tergum, not more than one-half puncture width apart, tergum
abruptly depressed besally; apical fascliae of metasomal
terge two to four lying in smooth, black, impunctate
margins; metasomel sterna with apical portion finely
folliculated, discal areas shiny; seventh ventral plates

and capsule complex, much as in latitarsis (See Fig. 11).

Distribution:

Holotype, male, Brownsville, Texas, July 3, 1938
(R. H. Beamer); paratypes, 3 males; Brownsville, Texas,
Ootober 16, 1908 (Mitchell and Bishopp); Palm Forest,
Brownsville, Texas, March 27, 1951 (R. H. Beamer);
Brownsville, Texas, Janusry 2 to 13, 1928.

The holotype is in the Snow Entomological Colleotion
of the University of Kansas.

GROUP IV - simulans

Colletes simulans Cresson

This species most closely resembles fulgidus Swenk,
particularly in the western part of its range where the
females are at times barely distinguishable. The mountain
representatives of the simulans group differ slightly from
fulgidus in having the puncturation of the first metasomal
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tergum much closer and eoarser; however, there are
oxcpptions to this, and the only acourate method of
determination is by genitalie examination of the males,

The penis valves of simulans are broad, trunocate apically,
and the gonostyli are slightly more then four times as long
as their apical width. In fulgidus the penis valves are
weakly rounded and the gonostyll are three times as long as
broad measured at the same position. The seventh ventral

plate of simulans undergoes a great de:l of varlation in

the regions‘betwéen the western great plains and California.
Generally i1t is muoh broader and has a long lateral basal
projection near the basal hair tufts in the west and north.
As Timberlake suggests, the trapezoidal shape of the seventh
ventral plate is exaggerated in the Swenk illustration from
California; however, the more northerly material from
Wyoming, Montana, and British Columbia comes e¢loser to that
illustrated, sugsesting there may be a north-south e¢line in
this eharacter rather than the east-west variability
suggested by others. In addition to the puncturation of

the first metasomal tergum, the females differ from fulgidus
in having the procoxal spines approximately four times as
long as bdroad, and the scutellum with many longitudinal

striae over the posterior three-quarters of the surface.

MALE: 1length 10 mm., wing length 7 mm,
Pile of face 1s rather long and pale, concealing

olypeus; pile of vertex and upper genal areas variable,
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becoming muoh longer, finer, and pure white below; mesosoutum
and soutellum with abundant, long, erect pubescenoce,
weakly tinged with ochreus and occasionally mixed with
black pile on mescsoutol and scutellar discs; plle of
mesepisterna is long, fine, and light grey; propodeum with
long, dense fringes of pale grey plle at latero-posterior
margins, extending half way down to pedicle, lateral and
posterior faces sparsely covered with ereoct, pale grey
pile; legs with pile sparse, long, and white to pale grey;
first metasomal fergum with apical fascia weak, rather
narrow, and pale grey, lateral fringss of pile extending
to the apical fascia, sometimes interrupted towards apex,
discal area with abundent, long, erect, pale grey pile,
not at all concealing surface; metasomal terga two to five
with fasclae broad and white; metesomal sterna with very
narrow apieal fasclae of short, white pubescence.

Antennae long, deep reddish brown, flagellar segments
epproximately one and one-half times as long as broad;
malay space five-eighths as long aa broad; olypeus weakly
oconvex, finely and densely punctate over the basal one-half
and down a median longitudinel line, punctures not at all
striate, the apico-lateral mergins shiny, sparsely punctate
with weak striate punctures; vertex dull, densely punctate.
Prothoraclie spines short and roughly triangular;
mesoscutum densely, coarsely punctate over anterior one-half
and lateral margins; scutellum with discal area sparsely

punctate with shiny lnterspaces, punctures approximately
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one to two punoture widths apart, bescaming much sparser
towardp anterior margin; wings dusky, nervures brown; legs
deep brown to black; posterior basitarsi four times as long
as broad. Second metasomal tergum with a distinot basal
depression; seventh ventral plates roughly guadrate,
expanded or lobate towards the apical end, a long, lateral
projection from the basal area of each plate; penis valves
broadly truncate apidally; gonostyli slightly more than
four times as long es apiecal width.

FEMALE: length 11,5 mm., wing length &.25 mm,

Pile of face erect, sparse, and pale grey, concentrated
principally esbout antennal bases; vertex with same dark
pile lntermixed; mesosoutum with dense fringes of iight
ochreus pile about anterior one-quarter and lateral
margins, discal area with abundant, black, erect pile;
soutellum with a peripheral fringe of light ochreus pile,
discal area with abundant, erect, black plle; mesepisterna
with pile tinged with ochreus above, becoming much longer
and whiter below; pile of legs long and tinged with ochreus;
first metasomal tergum with a very narrow, weak apical
fascia, evident only laterally, lateral fringes rather
weak, evident only on interlor luterel face, not usually
reaching apical fascia, discal area sparsely covered with a
few pale grey hairs; metasomal terga two to five with
fesclae broad and white, second metasomal tergum with

distinct basal fasclae of white pubescence; metasomal
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sterna two to four with very weak fringes of light ochreus
pile, not at ell fascliate,

Antennae reddish brown, flageller segments
approximately as long as broad; malar apace one-quarter as
long as broad; elypeus weakly oonvex, very coarsely and
striately punctate to apex, interspaces shiny; vertex
finely punctate with shiny interspaces. Prothoracic spines
long; mesoscutum very coarsely, densely, almost rugosely
punctate over anterior one-half and latercl margins,
surface dull, impﬁnotata asrea very emallj scutellum rather
densely and striately punetate, striae extending towards
anterior margin, dull, striate punotures almost reaching
enterior margin; mesepisterna very coarsely and densely
punctete, punctures contiguous above, becoming slightly
sparser below, dull; propodeum with basal area quadrately
pltted, lateral face shiny and weakly soculptured, posterior
face dull and roughened; wings dusky, with abundant, light
ochreus pubescence apically, nervures brown; legs deep
reddish brown; posterior basitarsi three times as long as
broad., Metasomal sterna shiny, finely and sparsely
follioulated,

It is diffioult to separate the subspecies of simulans
on the basis of the named forms. The division into the
four subspecies which follows is not entirely setisfactory
since simulang was originslly described from specimens
labeled merely Colorado and exhibiting features intermediate
betwsen two of the subspecies. I believe the typical
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material to be most characteristic of the Rooky Mountain
subspecies and therefore have recognized simulans simulans
as the form ocourring in the mountainous regions from
Arizona and New Mexioco north into Montana. A rather good
representation of this subspecies from the mountains of
Arizona and western New Mexico has the mesoscutum devold of
any dark hairs and the seventh ventral plate more strongly
lobate than in those specimens occurring in the northern
portion of the Great Divide. Specimens from Zion National
Park in southern Utah are basically similar to the Arizona
material but in northern Utah, Nevada, and western Colorado
the dark hair of the mesoscutum becomes more prominent and
the seventh ventral plate much more trapezoidal. This
inorease in the amount of black pille and the more trapezoidal
shape of the seventh ventral plate progresses to the

north, with the plate becoming widest in specimens taken
from the velleys of Washington and British Columbla, The
females taken in Arizona exhibit a marked difference from
other populations of this species in having the prothoracio
qpines roughly triangular and strongly tending towards
oSliquonesa. The first metasomal tergum of s. simulans is
much more coarsely punctate than the others and the pile

of the scutellum and the mesoscutum is predominantly
ochreus to ochreus greﬁf/ The oblique nature of the
prothoracic spine is found in much of the material teken i n
Colorado, particularly in specimens from the higher
altitudes between 4000 and 9000 feet, and this tendency is
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also evident in some of the southern Utah specimens.

The obliqueness to the prothoracic spine is lost in
8. nevadensis ococurring in California, Oregon, Washingtoa,
and British Columbia, where the spine is quite long and
sharp.

The material taken from the foothill regions east of
the Continental Divide to the Atlantic seaboard I have
oconsidered as mostly armatus Patton, with s. miamiensis
or intergrades toward it occurring in the extreme south.
Two males from El Paso, Texas, are intermediate between
8., simulans and s. miamiensis genitalically but differ in
having much less dark hair on the mesoscutum and scutellum;
in faot there are only a few darker hairs intermixed on
the scutellar disc. Several specimens representing both
sexes have been taken at Hattiesburg, Mississippl, and prove
to be an intermediate form between those from El Paso and
those from Florida, s. miamiensis Mitchell,

Were it not for the abundance of black pile on the
thoracie dorsum of the eastern armatus, this subspecies
wonld be very difficult to distinguish from the populations
of s. simulans ocoupying the Arizona-New Mexico plateaus,
In the material taken from the foothill regions of Toxa';
Nebraska, and the Dakotas, the prothoracic spines lose the
oblique nature of s. simulans completely and become muoch
longer and sharper. Accompanying this elongation in the
spine there is a progreassive lncrease in the amount of

black plle on-the mesoscutum, scutellum, and the vertex of
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the head, reaching a stage of almost completely black along
the Atlantic seaboerd. Here, too, the prothoraciec spine
reaches its greatest length, extending laterally well out
beyond the edges of the head.

Thus examination of the two sexes would seem to
indicate that the entire group may have spread from the
southwestern area and moved north, west, and east to ocoupy
North Americe, subspeclating as it moved. The absence of
any closely related species in the Palearctic region (see
Noskiewicz, 1936) would tend to substantiate the southerly
origin of this complex. Assuming thia hypothesis plausible
it would put the intermediate form of the simulans group,
simulans, in the southwestern and Rocky Mountain region of
the United States and perhaps northwestern Mexico, with
simulans nevadensis ocourring west of the Rocky Mountain

region and armatus and simulans mismiensis east of this
region.

Colletes simulans simulans Cresson

simulans CRESSON, 1868, Proc. Boston Soc, Nat. Hist,,
vol, 12, p. 168; COCKERELL, 1898, Zool., ser. 4, vol. 2,
p. 313; VIERECK, 1903, Trans. Amer. Ent. Soc.,, vol. 29,
P. 57; SWENK, 1904, Cenadian Ent., vol. 36, p. 94;
COCKERELL, 1905, Psyche, vol. 12, p. 86; COCKERELL, 1906,
Trans. Amer. Ent. Soe., vol. 30, p. 291; CRESSON, 1916,
Mem. Amer., Ent. Soc., vol. 1, p. 109; TIMBERLAKE, 1943,
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Bull, Amer. Mus., Nat, Hist., vol, 81, p. 397.

armatus, COCKERELL (not Patton), 1897, Ann. Mag. Nat,
Hist., ser. 6, vol, 19, p. 41; COCKERELL, 1897, Bull, New
Mexico Agrioc. Exper. Sta., no. 24, p. 21} COCKERELL, 1898,
Zool., ser, 4, vol., 2, p. 311; COCKERELL, 1898, Bull.
Dennison Univ., vol., 11, p. 42; COCKERELL, 1898, Bull,
Univ. New Mexico, vol. 1, p. 42} COCKERELL, 1899, Ent.
News, vol. 10, p. L4; COCKERELL, 1906, Trans, Amer. Ent.
Soc., vol., 32, p, 292,

bigeloviee COCKERELL, 1897, Ann. Mag. Nat. Hist.,
ser, 6, vol., 19, p. 40; COCKERELL, 1897, Bull, Univ, New
Mexiso, vol, 24, p. 21; COCKERELL, 1898, Bull. Denison
Univ., vol. 11, p. 42; COCKERELL, 1898, Bull. Univ, New
Mexico, vol. 1, p. 42; COCKERELL, 1899, Entom., vol. 32,
p. 155; COCKERELL, 1901, Ann, Meg. Nat., Hist., ser. 7,
vol, 7, p. 125; VIERECK, 1903, Trana., Amer. Ent. Sco.,
vol, 29, p. 62; COCKERELL, 1906, Trans. Amer. Ent. Soc.,
vol. 32, p. 291; SWENK, 1908, Univ, Nebraska Studies,
vol. 1, p. 53; TIMBERLAKE, 1943, Bull. Amer. Mus. Nat.
Hist., vol. 81, p. 397.

brevispinosus VIERECK, 1903, Trans. Amer. Ent. Soc.,
vol., 29, p. 62; COCKERELL, 1906; Trans. Amer. Ent. Soc.,
vol., 32, p. 291; SWENK, 1908, Univ, Nebraska Studies,
vol. 1, p. 54; CRESSON, 1928, Mem. Amer, Ent. Soe., vol. 5,

p. 58; TIMBERLAKE, 1943, Bull. Amer, Mus, Nat. Hist.,
'010 81’ p. 397'
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°°1°rﬂd°ﬂ8&ﬂ COGKERELL, 1933, Ann, Ent, Soe. Am’ro'
vol. 26, p. 41; TIMBERLAKE, 1943, Bull. Amer, Mus. Nat.
Eist., vol, 31, Pe 397.

tegularig SWENK, 1905, Canadian Ent., vol. 37, p. 3043
COCKERELL, 1906, Trans. Amer. Ent. Soe., vol., 32, p. 292;
SWENK, 1908, Univ, Nebraska Studies, vol. 1, p. 58; CRIDDLE
et al,, 1924, Rept. Ent. Soc. Ontario, vol. 33, p. 99;
TIMBERLAKE, 1943, Bull. Amer, Mus. Nat. Hist., vol. 81,

P. 397.

The males of this subspecies have the pile of the
mesoscutum and socutellum pale grey or tinged with light
oohreus and a few dark hairs intermixed, these dark heirs
not black. The tegulae and the nervures are a light hyaline
brown, The first metasamal tergum is very densely and
soarsely punctate with the punctures no more than one
puncture width apart. The seventh ventral plates are
roughly quadrate tending to weakly trapezoideal in the
mountains of the central United States., The females have
the prothoracic spines rather long and tending towards
obliqueness apically, becoming much shorter and tending to
be much more oblique in the mountains of New Mexico and
Arizona, which at present is the southern known extremity
of its range. The first metasomal tergum is very densely

punctate, punotures no more than one puncture width apart,
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Distribution:

This subspecies ranges from Montana southward into the
mountains of New Mexico and Arizona. It has been recorded
fraoam:

Montana: Bozeman; Weeksville.

Wyoming: Rock Springsj; the mountains near Sheridan.

Coloradot Creede; Glenw od Springs; Greeley; San Luls
Valley; Wray.

New Mexico: Albuquerque; Las Cruces; Sacoramento Mountainsj

Moséalero; San Ignacio; Willow Creek.

Arizona: TFlagstaff; Grand Canyon; Houseroock Valley;
Humphrey's Peak; Oak Creek Canyon; 3Sabino Basin;
Santa Cataline Mountelns; San Pedro River,
Feirbanks.

Flight Records:
Specimens have been caught during the period August 2 to
September 23,

Flower Recoxds:

Aster, Bigelovia wrightii, Grindelia, Senecio.

The holotype is located in the Academy of Natural
Seiences of Philadelphia.
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Colletes simulans miamiensis Mitohell

simulang miemiensis MITCHELL, 1951, J. Ellsha Mitchell
Seci. SOO., vol, 67, PDe 236"7.

The subspescies, although far removed from the
Continental Divide, agrees more closely with 8. simulans
than 8. armatus, but ranks as subspecifically distinct on
the basis of few dark hairs on the thoracic dorsum, weakly
truncate and short prothorscic spines, and denser pubescent
covering of the iings. The seventh ventral plates resemble
those of g. simulans in their shorter latero~basal
projections and broad dbasal areas.

The suggested relationship to 8. simulens 1s enhenced
by the presence of intermediate forms from Hattlesburg,
Mississippi, and El Peso, Texas, and the apparent absence
of the speclies in the east-central atates.

On the basis of these data it appears that the Florida
specimen represents the eastern terminus of an east~west
cline extending through Texas and the southern states.

This monotype was examined only once and unfortunately
returned before an adequate description was compiled. To
supplement the notes made at the time of examination, the
original dqescription follows.

"Male--Length 9 mm.; length and breadth of face
subequal; eyes convergent below; length of malar space
about one-third 1ts dbreadth; length of antennal segments
adout 1 1/2 times their breadth, basal segment of
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flagellum much shorter than the second, flagellum brownish,
but the basal segment muoch darker; clypeus cloaely and deeply
punotate, unper portion hidden by the dense pubescence;
face above antennae 4dull, rugoso-punctate, vertex shining,
finely and irregulerly punctured; cheeks closely and finely
punotate beneath the copious pubescence; pubescence whitish
on head and thorax, slightly yellowish above, mesonotum

and scutellum with a few inconspicuous, fuscous hairs;
lateral angles of prothorax not splned; metapleural
protuberance not oarinate; legs dark, metatarsi slender;
spurs yellowish; teguloe yellowish-ferruginous; wings
lightly infuscated, nervures and stigme plceous; third
submerginal cell slightly exceeding the second, the latter
receiving flrst recurrent slightly bdasad of middle, third
receiving second recurrent about one-third from tip;
punctures of mesonotum deep and coarse, close over most of
disc, but sparse in center of posterior half; scutellum
shining, coarsely and deeply punctate, anterior margin
impunctate, but punctures quite close along hind meargin;
pleura dull, rugoso-punctate anteriorly and above, with
more distinct but close and coarse punctures below; lateral
and posterior faces of propodeum coarsely rotioulato;
dorsal face short; with elosely parallel stiriae; base of
abdomen deeply and distinetly but rineiy punctate, punctures
well separated but not sparse; second and following terga
becoming successively more minutely and olosely punctate;
apleal margins of terga slightly depressed, reddish-hyaline
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beneath the thin, white faseiae, discal pubescense on
second and following terga fusocous, very short, subereect
and ineconspicuous; seventh sternum and genital armature
essentially the same as in the other forms of simulans,
"Holotype: Male, Miami, Fla., Jan, 21, 1924

(7. Pparnon) Am, Mus, "

Oollbtes simulans armatus Patton

insequalis CRESSON (not Say), 1868, Proc. Boston Soe.
Nat, Hist., vol. 12, p. 166; CRESSON, 1872, Trans. Amer.
Ent. So0., vol. 4, p. 248,

armate PATTON, 1879, Prooc. Boston Soe. Nat, Hist.,
vol, 20, p. 1h3; PATTON, 1879, Bull., U. S. Geol. Geog.
Survey, ser, 5, no. 3, p. 365; ROBERTSON, 1895, Trans.
Amer. Ent. Soe,, vol, 22, p. 116; BRIDWELL, 1899, Trans.
Kanses Aocad. Sei., vol. 16, p. 209; PIERCE, 1904, Univ.
Nebraska Studies, vol. 4, p. 243 MORICE, 1904, Trans. Ent,
Soec. London, p. 27, pl. 9, fig. 57, 58, Colletes sp.?;
ROBERTSON, 1904, Canadian Ent., vol. 36, p. 275; ROBERTSON,
1906, Seience, vol. 23, p. 309; LOVELL, 1907, Canadian Ent.,
vol. 29, p. 364; SWENK, 1908, Univ, Nebraska Studies,
vol. 1, P. 533 GRAENICHER, 1910, Bull. Pub. Mus. Milwaukee,
vol. 1, p. 228; SMITH, 1910, Ann. Rept. New Jersey State
Mus. for 1919, p. 6943 ROBERTSON, 1914, Ent. News, vol. 25,
P. 69; GIBSON and CRIDDLE, 1919, Rept. Ontario Ent. Soe.,
P. 20; ROBERTSON, 1926 Ecology, vol. 7, p. 387; ROBERTSON,
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1926, Psyche, vol. 33, p. 116; LEONARD, 1926, Cornell
Agric. Exper, 3ta., Mem., no, 101, p. 1021; ROBERTSON, 1928,
Plowers and Inseots, p. 10; GRAENICHER, 1935, Ann. Ent. Soe.
Amer., vol, 28, p. 301; BRIMLEY, 1938, Inseocts of North
Carolina, p. 451; PROCTOR, 1938, Biol, Surv, Mount Desert
Region, pt. 6, p. 440 & pt. 8, p. 5033 TIMBLRLAKE, 1943,
Bull, Amer. Mus. Nat. Hist., vol, 81, p. 397 (simulans
sbsp.). '

seitula PATTON, 1879, Prooc. Boston Soo. Nei. dist.,
vol. 20, p. lhk; ROBERTSON, 1895, Trans. Amer. Ent. Soe.,
vol, 22, p. 116 (armatus).

spinosa ROBERTSON, 1891, Trans. Amer. Ent. Soe.,
vol. 18; p. 60; ROBERTSON, 1895, Trans. Amer. Ent. Soe.,
vol, 22, p. 116 (armatus).
!
The Swenk {(1908) synonymy in which he 1ists bigeloviae
and brevispinosus as armatus is in error and as Timberleke
(1943) suggests they are synonyms for the better known

simulans simulans.

The males have black halir intermixed on the vertex,
mesoscutum, and socutellum. The prothoracioc spine is long
and sharp, approximately one and one-half times as long as
the width across the base. The mesepisterna are obscurely
punotate and roughened, and the rfirst metasomal tergum 1is
very finely punctate, with punctures two to three puncture
widths apart. In many specimens there is an admixture of
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bleck pile along the lower inner orbital margins. The
seventh ventral plate is particularly quadrate and lobate
apiocally. (See Fig. 14).

In the females the pile of the vertex, the mesoscutum,
and the scutellum 1s predominantly black, The prothoracie
spines are very long end sharp, protruding well beyond the
sides of the head; the fascial foviae are deep and shiny;
the tegulae are deep brown, almost black; the scutellum is
more striate than punctate to the anterior margin; and the

mesepisterna are more coarsely punctate.

Distribution:

This species is found in abundance throughout the northern
Great Plains to the Atlantioc seaboard, recorded southward
to North Carolina. Marginel localities include King's
County, Nove Seotia; Fort Coulonge, Quebes; Aweme, Manitoba;
Bilby, Alberta; Malcolm, Nebraska; and Raleigh, North

Carolina,

Flight Records:
The subspecies flies from August 2 until Octobder 1.

Plant Reocords:
Aster, Solidago, Solidago nemoralis.

The neotypes are located in the Snow Entomological
Collections of the University of Kansas,
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Colletes simulens nevadensis Swenk

nevadengis SWENK, 1908, Univ., Nebraska Studies,

vol, 1, P. 52,

gimulans nevadensis TIMBERLAKE, 1943, Bull., Amer. Mua.
Nat. Hist., vol. 81, ». 402; TIMBERLAKE, 1951, Wassman J.
Biol., vol. 9, p. 207.

The male has the pile of the face, the thorax, and the
abdomen weakly tinged with 1light yellow, the pubescence,
particularly the fascia, is denser and the fascia somewhat
broader. The prothoracic spines are slightly longer than
the width eoross the base. The seventh ventral plates are
trapezoidal in shape, much more so than the quadrate fom
from the southwestern mountains. The malar space is
slightly reduoed; being scaroely half as long as wide.

The female has the pile of the body weakly tinged
with yellow., The malar space is slightly reduced. The
prothoracic spines are long and sharp, protruding to the
edge of the head. The first metasomal tergum has the
punctures finer and slightly sparser, ranging from two to
three puncture widths apart.

Distribution:

The subspecies is found in the lowland areas throughout
Utah, Nevada, Callifornia, Washington, Oregon, and British
Columbia. It undoubtedly ococurs in the valleys of Idaho
and possibly weatern Colorado but has not yet been taken
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there. Peripheral localities include: Penticton and Oliver
in British Columbie southward to Riverside and Los Angeles
Counties in California.

Flight Recoxda:

The species flies from August 7 until the 26th of November.
A great number of specimens determined as nevadensis taken
partiocularly from the mountains of California have proved
to be fulgidus Swenk. I believe simulans nevadensis to
oceur only in the lowland areas, being replaced by fulgidus

in the mountains.

Plant Reoords:
Baccharis emoxryi, Chrysothamnus, Ericameria ericoides,

Rriogonum, Gutierrezia californiea, Isocoma veneta var.
vernonioides, Lepidospartum, Melilotus alba.

The holotype is located in the collections of the
University of Nebraska.

Colletes angelicus Cookerell

angelicus COCKERELL, 1905, Bull. So., Californis Acad.
Sei., vol. 4, p. 32; CRIDDLE et al, 1924, Rept. Ent. Soc.
Ontario, vol. 33, p. 99; TIMBERLAKE, 1943, Bull, Amer,
Mus, Nat, Hist., vol., 81, p. 402,
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Both sexes of this speoies can readily be distinguished
by heving the prothoracic spine obliquely trunecate and by
having its posterior margin protruding to or beyond the
anterior., It most closely resembles fulgidus Swenk.
Criddle et al reported angeliocug from British Cclumbia in
1924, I doudbt the validity of this determination although
to my knowledge I do not have their specimen before me.

The species seems to be restricted to southern California
where it appears to replace fulgidus. The male genitalia
olosely resemble that of fulgidus except for minor
differences in the hair pattern. Some variation exists in
the presence of black pile on the mesoscutum and scutellum.
In all specimens having a deep ochreus pile on the thoraociec
dorsum dark hairs are evident; however in those having the
plle tewny, dark halrs are not discernible., This would seem
to indicate that the dark pile is deep oshreus rather than
blaock. In the majority of the males the stemal fasclae

are continuous, however in a few the fasciae are interrupted
medially. The female can be readily separated from other
members of the simulans group on the basis of the prothoraciec

spine pecullarity and the very long procoxal spines.

MALE: length 1) nm., wing length 7.5 mm,

Pile of face dense and long, tinged with yellow,
completely concealing clypeus and extending Jjust slightly
above antennal bases; plle of vertex and upper genal areas

pale grey, pile becaming much longer and whiter below;
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mesosoutun with abundant, long, erecet plle slightly tinged
with oohreus, a few darker heirs on dlsocal area of the
mesosoutum; scutellum with pile principally pale grey to
light to tinged with yellow, having a few dark, almost
black, hairs intermixed; mesepisterna with pile long,

fine and pale grey, propodeum with dense latero-posterior
fringes of pale grey pile, lateral and posterior facea with
abundant, erect, pale grey pile; legs with pile sparse,
short and light; first metasomal tergum with fasoia weakly
tinged with yellow and complete with rather long hairs,
lateral fringes pale grey, extending to the fasoia, diso
with abundant, erect, pale grey pile; metascmal terga two
to five with fasociae much droader than first and muoh more
white, fascliae very dense; terga three to six with discs
having abundant, ereoct, light pile, not black; metascmal
sterna with fasciae uniform and complete with a dense
apical rringe.

Antennse deep brown to black, flagellar segments
approximately one and one-~haelf times as long as broad;
malar spece three~quarters as long as brcad; clypeus
weakly convex, rather finely and densely punoctate over
apleal one~half and down median portion, lateral apiocal
aspects sparsoly; striately punctate with shiny
interapaces; vertex is finely and densely punectate, dull,
Prothoracic aspines obliquely truncate with posterior
nargin descending beyond anterior; mesoscutum is densely

punctate, impunctate area very small; soutellum densely,
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coarsely, almost rugosely punstate over posterior one-
thi:d; punctures becoming sparser with shiny interspaces
over median portion, anterior face is shiny, impunctats;
mesepisterna densely punctate, punoctures no more than
one-half puneture width apart; propodeum with basal area
dooply; quadrately pitted, lateral and posterlior faces
dull and roughensd; tegulas brown; wings with very sparse,
light ochreus pubescence tending to be almost whitish
hyaline basally, nervures brown; legs reddish brown to
black; posterior.baaitarsi four and one~half times as long
as broad, First metasomal tergum densely punctate with
punctures one to two punoture widths apart; seeond
metasomal tergum with punctures finer and denser, no more
than one puncture width apart, tergum having an abrupt
basal depression; metasomal terga one to four with fasciae
lying in droad, depressed aplical margins, these depressed
mergins light brownish hyaline; sterna shiny, rather
weakly and sparsely follioculated; the seventh ventral
plates resemble fulglidus but much narrower and ‘more
elongate. (See Fig. 15).

FEMALE: length 11 mm., wing length 8 mm,

Plle of face erect and pale grey, clumped principally
about antennal beses; vertex with pile tinged with ockreus,
plle becoming longer and pale grey below; mesoscutum with
pile pale grey to light ochreus intermixed with abundant
black pile on discal area; scuteilum with an admixture of
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light ochreus and black pile about peripheral margins;
mesepisterna with pile long, fine, and pale grey; propodeum
with a dense fringe of pile along latero-posterior margin
extending down towards pedicle, lateral and posterior

faces with abundant, erect, pale grey pile; pile of legs
light oehreus, long, and dense; first metasomal tergum

with apical fasciae weak andi narrow, easily removed,
lateral fringes of light oohreus pile extending to fasola,
discal area with scattered, pale grey plle, particularly

on anterior face; metasomal terga two to five with fasoliae
broad and rather dense, second metasomal tergum with a )
broad basal fascla; terga three to six with the discs
having scattered, ochreus to deep testaceous, erect pile,
not at all concealing surface; metasomal sterna two to

five with weak lateral oclumps of pile, not continuous
through middle.

Antennae reddish brown, flagellar segments seven-
eighths as long as broad; malar space three-eighths as
long as broad; clypeus weakly convex, densely, striately
punctate to the apex; fascial foviae greatly broadened
above and deep, extending over half way to lateral ocelli;
vertex is shiny with many fine punctures. Prothoracie
spines obliquely truncate with posterior margin descending
beyond anterior; mesoscutum very coarsely almost contigu-
ously punctate on median area, impunctate area very small;
soutellum very coarsely and densely punctate over posterior

one~half, anterior half with punctures sparse and almost
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absent, a deep median longitudinal sulous extending almost
to anterior margin; mesepisterna are dull and very coarsely
and oontiguously punctate; tegulae deep brown; wings

dusky with sparse, ochreus pubescence, nervures brownj

legs deep reddish brown to black; posterior basitarsi

four times as long as broad, First metasomal tergum
rather densely punctate with fine punctures, punotures
approximately one to two puneture widths apart; second
tergum with punotures very fine, follicle-like, and dense,
aploal fasciae in weakly depressed margins, fescial
depressions hyeline; metasomal sterna sparsely folliculated

with rather coarse follicles,

Locality Records:

California: Antioch; Contra Costa County; Riverside;
Annaheim, Orange County; Morro Bay;
Los Angeles; Berkeley.

Flight Records:

The species has been caught in abundance between August 21
and October 25 in southern California. However, I have
two specimens fram Berkeley, California, which were
collected on April 20.37. This would indicate that the
species has two generations or probably one and a partial

spring generation.

Plant Records:

Eriogonum, Hermizonia paniculata, Isocoma vernoniodes.
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The holotype is located in the collections of the Citrus
Experiment Station, Riverside, California.

Colletes fulgidus fulgidus Swenk

fulgldus SWENK, 1904, Canadian Bnt., vol. 36, P. 953
SWENK, 1908, Univ, Nebraska Studies, vol. 1, p. 503
GIBSON and CRIDDLE, 1919, Rept. Ent, Soc. Ontario for 1919,
P. 20; GIBSON and CRIDDLE, 1920, Rept. Ent. Soec. Ontario,
vol. 36, p. 131; TIMBERLAKE, 1943, Bull, Amer. Mus. Nat.
Hist., vol. 81, p. 396.

This species ranges from Celifornia and Nevada across
the southern Great Basin to the Rooky Mountains. Swenk
recorded the species from Nebraska and Texas as well as
other northern and far western states. I have not seen
any specimens from el ther Nebraska or Texas other than a
foew femanles determined as fulgidus by him., These two
specimens are louisae and simulans simulans. No males
have as yet been taken from Nebraska, New Mexico, or
Texas, where 1t is probably replaced by the more southerly
louisag. The males of the species are difficult to
distinguish without genitalic examination and even then a
series of characters is necessary for acocurate determina-
tion., This sex often shows considerable deviation fram
the typical seriea; having the ceolour of the thoracic
plle varying from pale grey to light oochreus. The thorasic
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spine is rather dlunt in some but rather long and sharp in
others. A very few specimens lack the presence of any
dark pile on the mesoseutum and the scutellum, and in some
there is a weak rudiment of a basal fascia on the second
metasomael tergum. The females are difficult to segregate
with certainty from the typical louisee and some speoimens
show the first metasomal tergum rather coarsely punctate,
bearing a olose superficial resemblance to the simulans
ocomplex. While the typlocal material from the Big Horn
Mountains or'wyaning has an almost impunotate or weakly
folliculated first tergum, other specimens from the
western part of America show rather coarse but sparse
pancturation. The seocond metasomal tergum, unlike that of
louisae, is finely and densely folliculated. Similarly,
the aplcal sterna of fulgidug are uniformly, finely
folliculated, while the sterna of louisae have sparse,
fine punotures restricted to the lateral and the extreme

posterior faces.

MALE: length 9 mm., wing length 6.5 mm,

Pile of face is long, white, concealing oclypeus and
antennal basal area; vertex with pile light tinged with
pale grey; upper genal areas with pile long and pale grey,
becoming longer and more white below; mesoscutum with pile
tinged with grey, long, erect, and fine; scutellum with
rile pale grey to tinged with ochreus, a few darker hairs
intermixed; meseplsterna with plle long, fine, and white;
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propodeun with weak fringes of long, pale grey pile on
latero-posterior margins, lateral and posterior faces with
a sparse ocovering of long, erect, pale grey pile; pile of
legs very sparse, fine, and whitish; first metasomal
tergum with apical fasolae narrow, composed of long,
ragged, pale grey pubescence, latersl fringes of pale
grey plle weak extending to apical fasclia, discel area
with abundant, ereect, long, pale grey pile; metasomal
terga two to five with fasociae composed of weak, ragged,
white pubescence, discal areas of terga three to six with
abundant, short, ochreus to grey pile, not at all eonceal-
ing surface; metasomal sterna with apiocal fringes of
short, white pile, slightly longer at extreme lateral
margins.

Antennae reddish brown, flagellar segments one and
one-quarter times as long as dbroad; malar space three~
quarters as long as broad; elypeus convex, finely and
densely punotate over basal one-half and down a flattened,
median longitudinel line, not rugosely punctate, apico-
lateral faces shiny, impunctate; vertex distinotly punotate
with shiny interspaces. Prothoraclc spines long and sharp,
about one and one-~half times as long as width across base;
mesosoutum rather finely punetate, punctures approximately
one puncture width apart on anterlor and lateral faces,
becoming sparser to median discal area; scutellum coarsely
punctate, punctures approximately one puncture width apart

medlally, becoming much sparser toward enterior face;
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mesepisterna rether finely punctate, punctures approximately
one punoture width apart ebove tc cne aind a half punoture
widths below, interspaces shiny; propodeum with basal area
deeply pitted, lateral and posterior faces dull and roughened;
tegulae dark brown hyaline; wings dusky, nervures brown;
legs deep reddish brown; pcsterior basltarsi four and a

half times as long as broad. First metasomal tergum

deeply punctate with punctures one to two puncture widths
apart, interspaces shiny; second metescmal tergum with
punctures finer and closer, especially on anterior margin,
tergum distinetly depressed basally; metasomal sterna shiny
and sparsely folliculated on latero-posterior one-half of
each sternumj seventh ventral plates as i1llustrated (See

Fig. 16).

FRMALE: length 10.5 mm., wing length 7 mm,

Pile of face long, white, and dense about antennal
bases and middle inner orbital margins, a few long hairs
overhanging clypeus; vertex with a few light ochreus
hairs, particularly in and about the ocellar triangle;
upper genal areas with pile tinged with grey, becoming very
fine and muech longer below; mesoscutum with pile light
ochreus about anterior and lateral margins, discal area
with pile black; socutellum with a peripheral rim of pile
tinged with ochreus, disc with abundent black pile;
mesepisterna with pile long, fine, and pale grey; legs with
plle short, rather dense on posterior legs, and tinged with
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oochreus; first metasomal tergum with apical fasciae weak,
interrupted medially and evident only es a fascia at lateral
one-third, lateral fringes of pile dense, extending to
aplcal fascia, discal area sparsely covered with erect,
fine, pale grey pile; metasomal terga two to five with
fasclae very broad, dense, and pure white, second metasomal
tergum with a basal fasocla interrupted medially; metasomal
sterna with a few ereot, pale grey hairs, not forming a
fasoia,

Antennae reddish brown, flagellar segments about as
long as wide; malar space one-third as long as broad;
clypeus flattened medially, coarsely, striately punctate to
the apex, ridges and interspaces shiny; vertex shiny with
a few scattered punctures. Prothoraclic spines long, about
twice as long as wldth scross base, extending laterally to
sides of the head; mesoscutum very densely and coarsely
punctate over anterior one-half and lateral margins,
impunctate area large; scutellum densely punoctate about
lateral and posterior faces, discal area sparsely and
finely punctate with punctures anywhere from one to three
puncture widths apart, anterior one-third shiny; impunctate;
meseplsterna very densely, almost contiguously punctate;
propodeum with deep, broad, quadrate plts, propodeum with
lateral and posterior faces weakly rugose and shiny;
tegulae deep brownish hyaline; wings dusky, nervures brown;
legs deep brown; posterior basitaral three and one~half

times as long as broad. First metasomal tergum shiny, very
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weekly and sparsely punotete, punctures most dense laterally
where they are three to four puncture widths apart; second
tergum shiny and sparsely folliculated; metasomal sterna

densely follioulated over posterior one-half of each sternum.

Locality Records:

The species is found in abundance in the mounteinous regions
of Californie, Oregon, Washington, Idaho, Montana, Wyoaing,

Northern Utah; and Coloredo, circumsoribing the Great Basin

region.

Flight Records:
The species flies from May 7 until October 16, ocourring in

abundance during all the summer monthsa.

Plant Records:

Chaensctis stenioides, Clarkia, Encelias, Eriogonum,

Grindelia, Isocoma vernonoides, Medicago sative, Melilotus

aldba, Salix, Solidago.

The holotype 1s located in the collections of the
University of Nebraska.

Colletes fulgidus longiplumosus Stephen, new subspecies

This subspecies has been formerly included with

fulgidus fulgidus; however it is readily distinguished in
both sexes by the extremely long and dense pile of the head,

thorax, and sbdomen. The subspecies appesrs to be a



-197 -

coastal race of the generally montane f, fulgidus and has
been collected from varlous localities slong the Californian
coast. The male differs from f£. fulgidus in havling the
malar space as long as wide, the prothoracioc spines
vestigial, almost ebsent, the puncturation of the r;q?t
metasomal tergum finer end sparser and the plle of the body
very long, dense, and plumose, The black pile is evident
on the scutellum and the mesoscutel disc, In the females
of this subspecies the maler space 1s approximetely one=-
helf as long as broad; the prothorascic spines are roughly
triangular and obtuse; and the plle, principally of the
head and thorax, is exceedingly long and plumose.

Diatribution:
The extreme western coastal region of California from

Humbolt County to San Luis Obispo County,

Holotype male, allotype female and 9 paratypes:

Montara, Ssn Mateo County, Californie, June 10, 1939

(C. D, Michener); paratypes: 27 males, Dillon Beach,
Merin County, California, May 22, 1949 (W. W. Middlecauff);
1l male, San Freneiscc, California, May 21, 1911 (J., A,
Kusche); 2 females, Saoramento, California, June 26, 1938,
June 28, 1938; 1 female, San Luls Obispo, California,
June, 1938 (I, McCracken), on Clarkia; 1 female, San Luils
Obispo County, California, June 3, 1938 (I. McCracken) on
Lapie; 7 males, mouth of Redwood Creek, Humbolt County,
July 11, 1937 (E. C. Van Dyke); 6 males, 1 female, Orick,
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Humbolt County, Califoraia, July 9, 1938 (E, O. Van Dyke),

The holotype is in the Snow Entomological Collections
of the University of Kansas.

Colletes rufocinctus Cookerell

rufoeinotua COCKERELL, 1929, Ann. Mag. Nat. Hist.,
ger., 10, vol. 4, p. 298; TIMBERLAKE, 1943, Bull. Amer. Mus.
Nat. Hist., vol. 81, p. 394; TIMBERLAKE, 1951, Wassman J.
Biol., vol. 9, p. 207.

truncatus TIMBERLAKE, 1943, Bull, Amer, Mus. Nat,
Hist., vol. 81, p. 394.

On the basis of colleoted material the species
appears to be most common in the northern great plains,
osntering in North Dakota. A few specimens have been
recorded from Minnesota, Manitobea, and South Dakota, while
single specimens from Alberta; Colorado; Flagstaff, Arizona;
end a male from the Huaschucha Mountains, indicate the
species is scattered more sparingly aleng the western edge
of the Great Plains as well as to the mountains of the
southwest. The late fall flight period may have some
effect on the incomplete collections. Both sexes have a
rather characteristic feature in the shape of the
prothoracic spines, whiech have a modified truncate

appearance; the posterior edge is rounded while the
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enterior margin is weakly pointed, terminating in a sharp,
short spine protruding laterally beyond the posterior
margin. The males closely resemble fulgidus except in
having a somewhat shorter malar space, the peculiarity of
the prothoraocic spines, plus an absence of the lateral
basal projection of the seventh ventral plates, The
females similarly differ in the prothoraeic spines and in

the more distinet punoturation of the firat metasomal tergum.

MALE: length 9.5 mm., wing length 6 mm,

Pile of face is white and concentrated principally
over clypeus and lower antennal bases; vertex with very
sparse, pale grey vile; upper genal areas with pile pale
grey to white, becaming much longer, finer, and whiter
below; mesoscutum with pile pale grey, long, fine and erect;
scutellum with e dense peripheral margin of long, fine,
pale grey pile; mesepisterna with pile long, fine, and
erect, not concealing surfece; propodeum with & weak fringe
of pale grey pile along latero-posterior margin, not ex-
tending direotly to pedicle, lateral and posterior faces
with scattered, shorter, vale grey pile; plle of legs 1s
short, sparse, and pale grey; flirst metasomal tergum with
a broad fascla of whitish to greyish pubescence, fascia
sonetimes interrupted medially due to wearing, lateral
fringes of white pile extending to aplioal fascia, discal
area with abundant, erect, pale grey pile, not at all
concealing the surface; metasomal terga two to five with

broad, rsther dense fasclae of white pile, broadened
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slightly et extreme lsteral mergins; metasomal tergu three
to six having disecs with aparse, short, erect, pele grey to
fulvous pile, not at ell ooncealing surface; metasomal
sterna with apical fringes of short, white pile, complete
dut slightly shorter medlally.

Antern=e long, deep brown to black, flagellar segments
one and cne~guarter times =28 long &8 broad; maler spoce
three-quarters as long as broad; clypeus convex with a very
shellow, longitudinal median sulcus, suleal area very
olosely and finely punctate to apex; punctures over basal
third close ané dense as in sulocel arees, lateroc-aplcal
porticns ehiny, spersely punctate to impunctete; vertex
dull, closely end densely punctete. Prothoracic spines
obliguely truncate with the anterior margin pointed sharply
and protruding beycnd posterior; mesoscutum cosrsely and
densely punctete over anterior one-third, punctures becoming
much spaerser on disc, impunctate ares large; scutellum
coarsely and rether sparsely punctate over dise, punctures
becoming sperser anteriorly, anterior one-third shiny,
impunetate, a weak median longitudinal sulcus extending
to anterior mergin; mesepisterna densely punctete, punctures
no more than one-helf puncture width apart, closer on
dorsal face; propodeum shallowly, almost obscurely, pitted
with quedrete pits, leteral and posterior faces dull and
roughened; tegulae brownish hyaline; wings duasky with
abundant, light ochreus pubescence, nervures brown; legs

reddish brown to deep brown; posterior basitarsi four and
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three-quarter times as long as broad. First metasomal
tergum densely punctate with coarse punctures, punctures no
more than one puncture width apart; second metasomal tergum
punctured mueh as first, only having punctures slightly
smaller, tergum distinctly depressed basally; metasomal
tergum three finely punctate or cocarsely folliculated;
metasomal sterna shiny, very finely folliculated on apical
margins; seventh ventral plates resembling those of
fulgidus, however lacking lateral projection to basal
portion of each plate.

FEMALE: length 10.5 mm., wing length 7.5 mm.

Pile of face sparse, erect, and clumped principally
laterad of antennel bases along inner orbital margins,
pile pale grey; vertex with light ochreus pile principally
in ocellar region; upper genal areas with abundant, short,
light oechreus pile, pile becoming longer and whiter below
with a very narrow margin of short, appressed pile immedi-
ately posterior to each compound eye; mesoscutum with pile
tinged with light ochreus about anterior one-quarter and
lateral margins, discal area having abundent, black pile;
soutellum with a peripherel rim of light ochreus pile,
discal area with abundant, black pile; mesepisterna with
Plle long, fine, and weekly tinged with yellow; propodeum
with long fringes of pale grey to light ochreus pile along
latero-posterior margins extending down to pedicle, lateral

and posterior faces with scattered, short, erect, pale grey
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pile; pile of legs pale grey except on posterior femora
where it is tinged with light ochreus; first metasomal
tergum with apical fascia very narrow anml weak, interrupted
medially, lateral fringes of pale plle extending half way
to apiosl fascia, usually not complete, discal area with
very few, erect, light grey hairs; metasomal terga two to
five with fasciae broad and weak, composed of very fine,
short, white plle; second metasomael tergum with a basal
fascia equal in width and density to apical raéoia; metasomal
sterna two and three with weak lateral fringes of pale grey
pile,

Antennae brown, flagellar segments as long as wide;
malar space one-third as long as broad; olypeus convex,
weakly depressed medially at medio-longitudinal line,
surfzce shiny, coarsely, striately punctate; vertex
shiny snd sparsely punctate, fascial foviae narrow, extend=-
ing just above inner orbital margins of compound eyes,
and extending barely more than one-quarter of way to lateral
ocelll. Proihoracic spines obliquely truncate with anterior
margin pointed and extending beyond posterior msrgin;
mesoscutum densely punctzte with punctures of variable
slze, almost contiguous in spots and separated by one to
two puncture widths in others, impunctate area small;
scutellum with punctures of variable size, punctures cne to
two puncture widths apert, anterior face shiny, impunctate;
mesepisterna dull, very densely, contiguously punctate,

almost roughened; propodeum quadrately pitted with shiny
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pits, lateral and posterior faces trensversed by very weak
rugae; tegulae brownish hyaline; wings dusky, nervures
brown; legs reddish brown to deep brown; posterior
basitarsi four times as long as broad. First metasomal
tergum finely, obscurely punctate, punctures approximately
one to two ouncture widths apart on lateral faces, becoming
shallow and more obscure medially, surface shiny; second
metasomal tergum shiny, impunctate; metasomal sterna

shiny, very finely folliculated over posterior one-half of

each sternum. Procoxal spines twice as long as broad.

Distribution:

Manitoba: Magnus.

Alberta: Lethbridge; Medicine Hat.

Minnesotat Barrett; Barry; Detroit; Polk County,

North Dakota: Beach; Burgan; Crary; Devil's Lake;
Dickinson; Edgeley; Fargo; Jamestown;
Lekota; Mandan; Martin; Minot; MocKenzie;
Monango; Mott; Schafer; Sentinel Butte;
Steele; Williston.

South Dakota: Platte; White River, Stanley County.

Wyoming: Sheridan.

Colorado: Chimney Guleh.

Arizona: Flagstaff; Huachuca Mountains,

Flight Reocords:

The species flies from August 3 to September 15 throughout
its range.



- 204 -

Host Plants:

Aster paniculatus, Grindelia squarrosa, Helianthus

petiolaris, Melilotus alba, Solidago canadensis, Solidago

rigida, Taraxaoum.

The type is located in the Co0llections of the Citrus

Experiment Station, Riverside, California.

Colletes louisae Cockerell

louisae COCKERELL, 1897, Ann. Mag. Nat. Hist., ser. 6,
vol. 19, p. 46; COCKERELL, 1897, Bull, Univ. New Mexioo,
vol. 24, p. 24; COCKERELL, 1898, Bull. Denison Univ.,
vol. 11, p. 43; COCKERELL, 1898, Bull, Univ. New Mexioco,
vol. 1, p. 43; COCKERELL, 1906, Trans. Amer., Ent. Soc.,
vol. 32, p. 292,

tuosonensis COCKERELL, 1906, Canadian Ent., vol. 38,
p. 163; COCKERELL, 1935, Pan-Pac. Ent., vol. 11, p. 54;
TIMBERLAKE, 1943, Bull, Amer. Mus. Nat. Hist., vol. 81,
p. 402 (new synonymy).

texanus COCKERELL (not Cresson), 1897, Bull. New
Mexico Agric. Exper. Sta., no. 24, p. 24; COCKERELL, 1897,
Ann., Mag. Nat. Hist., ser. 6, vol. 19, p. 45; COCKERELL,
1898, Bull. Denison Univ., vol. 11, p. 42; COCKERELL,

1898, Bull. Univ. New Mexioco, vol. 1, p. 42; COCKERELL,
1906, Trans. Amer. Ent. Sco., vol. 32, p. 292 (these
references placed under tusconensis by Timberlake, 1943).
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An examination of the type of this species proves it
to be the same as the better known tucgonensis. The
species is rather distinctive on the basis of the seventh
ventral plate in the male, and by the strong soutel
admixture of black pile acocompanied by the shiny, impunctate
first tergum in the female., The males have the pile of
the mesosoutum and the soutellum entirely pale grey except
for a few specimens from California where there appears
to be a weak admixture of dark hairs, particularly about
the posterior'raoo of the soutellum. Slight variation
exists in the puncturation of the first metasomal tergum,
with punctures very fine, becoming denser on the extreme
lateral margins. The females closely resemble those of
birkmenni, differing in having a very strong admixture of
black pile on the mesoscutum and scutellum, The species
is restricted to southern California, Arizona, New Mexioco,
and southwestern Texes in the United States, but undoubtedly

ococurs throughout northern Mexioco.

MALE: 1length 9.5 mm., wing length 7 mm,

Hair of face long, dense, and pure white, extending
well above antennal bases; pile of vertex and upper genal
areas pale grey, dense, and erect, becoming longer and
whiter on lower surfaces of oceciput; mesoscutum and
soutellum with pile pale grey, long, erect, and plumose;
mesepisterna with pile long, fine, and white; dense fringes

of white pile along latero-posterior margins of propodeum,
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extending half-way down to pediocle, lateral and posterior
faces with sparse, erect, white pile; pile of legs short,
sparse, and white; first metasomal tergum with fasecia
broad, dense, and pure white, lateral fringes of plle
very long and dense, extending to apical fasola, discal
area with abundant, long, fine, white pile, not at all
concealing surface; fasciae of metasomal terga two to five
dense, broadened at extreme lateral margins, and pure
white; metasomal terga three to aix with short, pale grey,
erect pubescence, not at all concealing surface; metasomal
sterna two to five wi th long, dense fringes of white pile
from apical margin.

Antennae brownish black, flagellar segments one and
one~half times as long as broad; malar space as long as
broad; elypeus finely and densely punctate over baseal
two-thirds, punctures very weakly rugose, extending down
a median longitudinal line almost to apex, extreme apex
and lateral apical margins of elypeus shiny, impunctate;
vertex dull, closely and densely punctate; mesoscutum
densely punctate over anterior one-half, impunctate area
large; scutsellum densely punctate over posterior one-hélr,
punctures beooming much sparser and almost absent on
anterior half, a week longitudinal median sulcus extending
to anterior margin; mesepisterna densely punctate, punc-
tures slightly larger than those of mesoscutum, interspaces
shiny below; propodeum with basal area shallowly, quadrately

pitted, lateral and posterior faces dull, transversed by
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many weak rugae; tegulae light hyaline brown; wings
whitish hyaline with very sparse, short, whitish pubesocence
apioally, nervures brown; legs deep reddish brown basally,
lighter brown apically; posterior basitarsi four times as
long as broad., First metesomal tergum very finely and
shallowly punctate, punctures two to three puncture widths
apart laterally, becoming sparser, almoat folliculated,
medially; second metasomal tergum coarsely folliculated or
finely punotate, punctures dense, no more than one
pgnoture width apart, interspaces shiny; metasaomal sterna
shiny, coarsely and sparsely folliculated over posterio-
lateral margins of each segment; seventh ventral plates
much as in sulophi, however with a dense clump of long
pile arising fram lateral aspects of the neck of each
plate (See Fig, 18).

FEMALE: length 11 mm., wing length 7.5 mm,

Pile of face long, white, and erect, concentrated
prinocipally about upper antennal bases with a few long,
white hairs overhenging olypeus, not concealing surface;
Plle of vertex dusky tawny grey with a few dark hairs
intermixed; pile of genal areas short, pale grey, becoming
much longer and finer below; mesoscutwan with plle white to
pale grey about extreme anterlior and lateral margins,
abundent black plle intermixed on discael area; soutellum
with a peripheral rim of pale grey pile, having much black
hair mesad to peripheral pale grey; mesepisterna with

abundent, long, white pile, partially concealing surface;
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propodeum with dense, long fringe of whitish pile on upper
latero-posterior margins, lateral and posterlor faces with
scattered, erect, white to pale grey pile; legs with pile
long, plumose, and white to weakly tinged with ochreus,
partiocularly on posterior femora and tibiae; first metasomal
tergum with a dense fascia of pale grey pile, lateral
fringes long and white, extending to apical fescia, a few
ereot, scattered halrs over discal surface; second metasomal
tergum with a distinot basal faseia of white pile, fascie
weak but eomplete; metasomal terga two to five wi th broad
apical fasclae of white pubescence; metasomal terga three

to six with discal area having abundant, erect, pale grey

to black pile, not ooncealing surface; metasomal sterna

two to five with weak fringes of long, pale grey pile
interrupted medially.

Antennse deep brownish black, flagellar segments about
as long as wide; malar space one-third as long as broad;
olypeus weakly convex with a very faint, median longitudinal
sulcus, surface coarsely, striately punctate with shiny
ridges; vertex shiny with a few shallow, scattered punotures.
Prothoracic spines long, protruding to edge of head;
mesosoutum rather densely and coarsely punctate on lateral
and anterior faces, punctures varying from contiguous to
two puncture widths apart; scutellum coarsely aml sparsely
punctate over discal area, punctures from contiguous to two
puncture widths spart, anterior one-quarter shiny,

impunctate, a weak longitudinal median sulcus extending to
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anterior margin; mesepisterna very densely, contiguously
punctate, dull; propcdeum with basal area shallowly,
quadrately pitted, lateral and posterior faces dull, weakly
rugose; tegulae brownish hyaline; wings tending to whitish
hyaline with a little short, scettered, light ochrcus
pubescence apically; legs brown; posterior basitaral four
times as long as broad. First metasomasl) tergum shiny with
a few very shallow follicles over surface; second metasomal
tergum shiny, impunctate; metasomal sterna shiny, finely
folliculeted on latero-apical extremities.

Distribution:

The species occurs in ebundance throughout southern
California and has also been recorded from the following
southwestern states:

Neveda: Austin; Kyle Canyon, Charleston Mountains; Lee
Canyon.

Arizona: Ago; San Pedro River, Fairbanks; Santa Rita
Mountains; Tucson.

New Mexico: Tuoumcari.

Texas: El1 Paso; Hot Springs, Big Bend Park,

Flight Records:

The species seems to have two generations per year, the
first flying from March 17 until June 7. The earliest
record of the fall generation I have 1a for August 10
through November 26, Both of these records are Californianm.
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Plant Records:
Baccharis, Chrysothamnus nauseosus, Isocoma veneta var,

acradenia, Larrea tridentata var. glutinosa, Melilotus,

Prosopis Joliflora, Solidago.

The type is located in the United States National

Museun,

Colletes bryanti Timberlake

bryanti TIMBERLAKE, 1951, Wasmann J. Biol.,, vol. 9,
bryansi
pp. 208-10,

This species, recently described by Timberlake, is
most closely related to the sleveni-kincaidii-eulophi
portion of the simulans group. The male closely resembles
that of sleveni, differing in having the punctures of the
mesopleura coarse and almost contiguous over the upper
surface, While most specimens of this sex have a weak
admixture of dark pile on the mesoscutum, a few do not.

In these seemingly aberrant forms the scutum and scutellum
is tawny to almost white rather than the typical light
oochreus. The seventh ventiral plate closely resembles that
of slevenl in general form but has the dorsal fringe of
the pile extending almost to the basal articulatory

ocondyle along its entire width. The female resembles the
females of kinoaldl, eulophi, and sleveni. Where the three

ocour together, es in the Osk Creek area of Arizona, they
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are difficult to separate. The female of bryenti, however,
has the mesopleura ccarsely and densely, almost contiguously
punctate over the upper surfaces while the others have the
punctures well separated by shiny impunctate areas, The
females of bryantl also have the fascial foviae deeply
depressed and impunctate, extending beyond the ocompound

eyes to the lateral ocelli; the vertex is deeply and olosely
punctate; the pile of the mesoscutum and scutellum is deep
oochreus. However, specimens of the three closest relatives
often tend to display similsr variations and distributional
data 18 based on males alone. This extends the records to
Alpine, Salt River, and Greer in Arizona, as well as to
Cloudoroft and Tajique, New Mexico. The species has two
generations per year, appearing first in April, Mey, and
June, and then again in August, September, and October.

MALE: length 9,5 mm., wing length 6.5 mm.

Pile of face is long, dense, and lightly tinged with
yellow; plle of vertex erect, light ochreus, clumped
prineipally in ocellar triangle and about upper surfeces of
genal areas, pile becoming much longer, finer, and almost
pure white on lower surfaces of ocociput; mesoscutum and
socutellum with ebundant, dense, ochreus pile, not concealing
surface, a moderately strong edmixture of very deep
testaceous or deep ochreus pile intermixed with this
oohreus pubescence, tending to glve it ep<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>