Utah State University

Digital Commons@USU

Ca Bee Lab

6-1-1907

The Bees of Boulder County, Colorado

T. D. A. Cockerell
University of Colorado

Follow this and additional works at: https://digitalcommons.usu.edu/bee_lab_ca

0 Part of the Entomology Commons

Recommended Citation
Cockerell, T. D. A., "The Bees of Boulder County, Colorado" (1907). Ca. Paper 373.
https://digitalcommons.usu.edu/bee_lab_ca/373

This Article is brought to you for free and open access by

the Bee Lab at DigitalCommons@USU. It has been /[x\

accepted for inclusion in Ca by an authorized /\

administrator of DigitalCommons@USU. For more IQ’ .()Al UtahStateUniversity
information, please contact digitalcommons@usu.edu. (\MERRILL-CAZIER LIBRARY


https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/bee_lab_ca
https://digitalcommons.usu.edu/bee_lab
https://digitalcommons.usu.edu/bee_lab_ca?utm_source=digitalcommons.usu.edu%2Fbee_lab_ca%2F373&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/83?utm_source=digitalcommons.usu.edu%2Fbee_lab_ca%2F373&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/bee_lab_ca/373?utm_source=digitalcommons.usu.edu%2Fbee_lab_ca%2F373&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/

a1l o

]

Reprinted from University of Colorade Studies, Vol. IV, No. 4,
Boulder, Colo., June, 1907.
PRI APER

THE BEES OF BOULDER COUNTY, COLORADO

By T. D. A. COCKERELL
ﬂ

The bee-fauna of Boulder County has proved remarkably rich and
interesting, yielding a considerable percentage of new species. It is, of
course, very far from being exhausted, but the following tables are offered
as a means of facilitating further progress. Various species, especially
of the genus Halictus, are for the present omitted, as they cannot be
identified until our studies of the genera they belong to have progressed
further. Many species of Halictus, Osmia, and Andrena have been sent
to Messrs. Crawford, Titus and Viereck respectively for investigation,
but nothing has been learned concerning them. They will doubtless be
discussed in forthcoming works by these apidologists.

The list, as it stands, numbers about 175 species. In the vicinity of
Carlinville, Tllinois, Robertson appears to have found about 275, after
years of careful collecting. Owing to the varied conditions represented
in Boulder County, it is not unlikely that the total number of species
existing considerably exceeds 3oo. I have inserted in the tables a
number of species likely to occur with us, but not yet actually found.
These are distinguished by an asterisk. At some later date, I may offer
a discussion of the families and genera of bees; but this does not seem
very necessary at present, owing to the existence of several works cover-
ing the ground, more especially those of Robertson and Ashmead
(Trans. Amer. Entom. Society, 1899; Canadian Entomologist, Feb., 1904,

_etc.). Cresson’s Synopsis (1887), though old, is still very useful for

determining the genera.
COLLETES Latreille

Comi:;aratively large (length of anterior wing about 8 mm.), hair of thorax above
fox-red, especially bright on scutellum, without any black intermixed (Boulder,

fis. Heuchera) . . . . . . andrewsi Ckll. (simulans, Cress., in part)?
Not so large; hair of thorax above not thusimght L1, % 8 1% T,

1. Hair of head and pleura black (Ward, ]uly, fls. Drymoctzlhs) i nigrifrons Titus
Hair of head and pleura light. . . A

2. Some dark hair on thorax above, at least on scutellum ARG ERRAL
No'dark hairion thoraxiaboye i s lon fol st Gl Qe 428 g1l
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. Larger, antennz of male long, the joints of flagellum much longer than broad

(Boulder Canyon, June) . . . . . . . hydrophilus Ckll.&
Smaller antennz of male much shorter, the ]omts of the flagellum short; punctures
of abdomen very strong (Boulder, fls. Campanula) 3

brevicornis Rob., form opuntla Ckll.

. Comparatively large and robust, with the hair of the thorax above yellowish or

ochraceous; second submarginal cell very broad (Ward, July, fls. Frasera).
kincaidii Ckll.
Smaller, with the hair pallid .

5.
. Female; hair very pale, the abdomen w1th broad fe]tllke whlte aplcal halr-bands

and white hair on basal part of segments; malar space twice as broad as long

(Ward, July, fls. Phacelia). . . . . . . . phacelie Ckll.
Males, with long antenne; hair of face whlte (malc kmsazdn, if run to here, is
separated by ochreous hair of face) . . w o . Ve W oWl 6,
Males, with antenna of the short type . . T L RLAS

. Larger; hair of head and thorax yellow1sh-wh1te (Flonssant) . sieverti Ckll.*

Smaller; hair of head and thorax clear white (Boulder) . salicicola geranii Ckll.

.. Larger; hair of thorax above a little yellowish (Florissant) . florissantia Ckll.*

Smaller; hair of thorax above not yellowish (Florissant) . .  polemonii Ckll.*
I had described C. opuntie as a distinct species, but Mr. Swenk gives good reasons
for supposing it only a form of brevicornis. He has the latter from as far west as
Sioux Co., Nebraska, and Missoula, Montana.

The flowers of Petalostemon in eastern Boulder County should be examined, with
the hope of finding C. aberrans Ckll. and C. wilmatte Ckll. The latter has red legs.

PROSOPIS Fabricius

Face entirely black; size relatively large . . . . . , . basalis Smithe
Face notentirely black . . . il D PR T S £ s

1. Scape of antennz heart-shaped, one slde hght b S ER R EHEA] I aRL e
Scape not heart-shaped, all dark . wh e i bl el Keh e 132

2. Larger; anterior wingoversmm. . . . . . . . . . basalisSmiths

Smaller; anterior wing under § mm.; face markings cream-color. (Florissant)
antennata Cress.4*

34 Fermales; iclypausientivetyidarke! o oy Loy 1o aia b Bl o LSl A n e Nidy
Males; clypeus light . . . 5.
4. Larger; anterior wing over 4 mm. (Boulder, May 1906 Grant LeVeque)
varifrons Cress.
Smaller; anterior wing under 4 mm . . . . . tuertonis Ckll.
5. Lateral face marks curved above, receding irom orblts (F lorissant) tridentula Clkll.*
Lateral face-marks not curved above, or receding from orbits . . . 6.
6. Upper part of lateral face-marks very broad . . . . . coloradensis Ckll.

Upper part of lateral face-marks narrow and pointed (Boulder) universitatis Ckll.
P. basalis was found at Ward, at flowers of Drymocallis and Senecio. In South
Boulder Canyon, Aug. g, 1906, my wife and I took two male coloradensis and
three female tuertonis visiting the same plant of Solidago. This would appear
to indicate that these are the sexes of one species, but the first abdominal segment
is much duller and more conspicuously punctured in coloradensis than in tuertonis.
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SPHECODES Latreille

All ours have the head and thorax black, the abdomen bright chestnut red.. The
table is based on females.

Small, anterior wing much less than 5 mm.; Wings ciear; mandibles red (Colo-
rado Springs, etc.). . . . . . eustictus Ckll.*
Larger, anterior wing shghtly or greatly over 5 mm. long M B 2

. When the abdomen is viewed from the side, a strong and deep constriction seen
between the first and second segments; size cofuparatively large: wings strongly

smoky (Boulder) S s . . pecosensis Ckll.
Abdomen without any, or any strong, constriction between first and second segments
2,

. Larger, anterior wing about 7 mm. long; wings strongly dusky; mandibles biden-
tate (Boulder, fls. Pulsatilla, April). . . . . . hesperellus pulsatille Ckll.
Smaller, anterior wing not over 6 mm . . g4 3.

. Wings practically clear; abdomen entirely red (Boulder) g L sop]ne Ckll.
Wings dusky; apex of abdomen black (Florissant) . . . . sulcatulus Ckll.*

PROTERANER Robertson

Similar to Sphecodes, but the abdomen is narrow, and the males appear in the
spring with the females, which is not the case with other Halictine. In Europe
there is also a group of Sphecodes in which the males appear in the spring; thus
the male of S. rubicundus v. Hag. has been taken in England in May, the male of
S. majalis Perez in France in April. I do not possess specimens of these species,
and cannot say whether they should be referred to Proteraner.
The Colorado species of Proteraner are as follows:
Male about 9 mm. long, abdomen dark red, first segment black at base, and with
a large black spot on disk, apex broadly rounded (Boulder, Manitou, fls. Ribes)

leptanthi Ckll.

Male about 8 mm.; abdomen narrower and lighter, the basal half of first seg-

went black (Manitow) '+t Lk el Lol L ted L sghioisl Gl

HALICTUS Latreille
The table is based on females.

iHeadiandithorax blacka i bl b B FULSITE [ Ll et R0 ey
Head and thorax greenoriblue | o e el e 1 I nE R N SR,

. Abdomen red (Northern New Mexico, fls. Caslillez'a) . . . . ovaliceps Ckll.*
Abdomen black, banded . . . . SR b ag

. Hind tihie and tarsi clear red; size large, area of metathorax granular (Boulder,

fls. Odostemon and Opuntia) . . . . lerouxii ruborum Ckll.

Hind tibiz and tarsi dark, at most a httle reddxsh but w1th light hair . 3.
. Cheeks broad, with a tooth beneath (Boulder, fls. Odostemon and Senecio)
armaticeps Cresson.

Cheeks not toothed beneath . . . . 4.
. Area of metathorax with strong ridges; abdommal segments w1th strong white
basal bands; wings very clear (Boulder) . . . . . . . sisymbrii Ckll.

Area of metathorax granular, or at most with minute feeble ridges or strie. 5.
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. Large, fully 11 mm. long; abdominal hair-bands on apices of segments; third

submarginal cell twice as broad as second (Boulder, fls. Pulsatilla; G. Weston,
E. Bethel, T. & W.CklL) . . . + e, derouxii Tep.
Smaller; hair bands wholly or mamly on base> of dbdommal segments 6.

Wings clear, almost milky, large for size of insect; stigma amber color (Boulder,
April 36, L. & WLICKH), \« (s 0 ot sl ialle 1 an Wiy 1 haberrans Grasvtord
Wings smoky . . TS ol

. Larger; not shining (Boulder, ﬂs Sal'tx, H arry House) . trizonatus Cresson
Smaller; shining (Florissant) . . . . . . . cooleyi Crawford *
Abdomen broad, the hind margins of the segments with hair-bands; third sub-
marginal cell more than twice as broad assecond . ./ . 9.
Abdonten not thus banded; third submarginal cell not so 1arge in propomon to
second i LA T i ! . RRST NIRRT o

. Larger, abdominal bands very dense, hea.d and thorax brassy-green (Boulder,
fls. Claytonia lanceolata) . . . . . arapahonum CKkIl.
Smaller, abdominal bands usually less dense, head and thorax blue-green (Boulder,
fis. Phacelia, Claytonia lanceolata) '\ . . i wl. o melilofi CKll.
Abdomen amber-color (Florissant) . . . . . . . scrophulariee Ckll.*
Ahdontenyhlae kel kU St e et Reon i i 6 it LR g IhL ik EEes Ty
Abdomen green or blue . . . . . B S i
Smaller; area of metathorax with very ﬁne dehcate strize on basal part (Halfway
House, Pikes Peak, Sept., CklL, also Florissant) . . . . ruidosensis Ckll.*
Larger; area of metathorax with coarse strong ridges (Gregory Canyon, Apr. 16,
fls. Pulsatilla hirsutissima) . . . . . . . . cressonii Robertson
Hair of abdomen, covering segments 3 to s, pale ochraceoua (Boulder, fls. Pulsatilla
hirsutissima, May 1, Marie Gil}) . . . . . . . . pilosus Smith, var.
Hair of abdomen white . . . S 13.
Head oval, face comparatively narrow (Boulder, ﬁs Senecw May 17, W. P. Ckll.)

pruinosus Robertson
Head round, face comparatively broad (Boulder, fls. Odostemon, April 6, W. P.
Bz 1 W S MR . - pruinosiformis Crawford
The following table, adapted from Crawford w111 facilitate the determination of
certain males.

Species without any green . . LSRR e 43
Species with more or less green; wings and nervures dark . cressonii Robertson
Face and'legs entirelydark . . . . . . . . . . . sisymbrii Ckll.
Face and legs not entirely dark . . . . SA2%

. Species with hair-bands on the apical margins of abdommal segments s 3k
Species without such hair-bands . . . . . . . . . J 4

. Flagellum bright ferruginous beneath . . . . . . . armaticeps Cresson
Elagellum'darkeribeneatihie o e UL e iief i se il (i ot v lerouxil Lep:
Tible entirelyidaxzlel | . i W W8 FCAEGE I B 0 L L irizonatus Cresson
Tibie not entirely dark . . . . . . . cooleyi Crawford*

Mr. Crawford informs me that H. colatus Vachal described from Colorado, is a
male trizonatus.
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DIALICTUS Robertson
Like the species of Halictus with green or blue head and thorax, but with only two
submarginal cells. The table is based on the females.
Tegule testaceous (Boulder, fls. Phacelia) . . . . . anomalus Robertson
Tegulae darki, L L4 ol B B e

. Bluish; abdomen with metalhc luster face narrow (Las Vegas, N. M.)

theodori Crawford*

Greenish; abdomen without metallic luster; face broader (Boulder, fls. Drymocallis)
occidentalis Crawford

I have not now access to the type of D. theodori, but it occurs to me as just possible °
that it is an aberration of Halictus semiceruleus.

AUGOCHLORA Smith

Comparatively large and robust; hind margin of second abdominal segment
finely ciliate (Boulder). . . . . . fervida Smith.
Much smaller, not so robust (Boulder, ﬂs Hydrophyllum, May 18. Ckll. S.
Boulder Canyon, fls. Grindelia, Aug 9, W. P. Ckll.) . confusa coloradensis (Titus)
A variety of the & of A. confusa coloradensis, with the flagellum dark, was taken in
S. Boulder Canyon, fls. Aster levis, Aug. 9. (W. P. Ckll.)

. AGAPOSTEMON Smith

Females . A

Males . L B
. Abdomen green or blulsh U o STy P R ST S

Abdomen black . . . AN TR s s SRR AR IR 1RT RS -
. Mesothorax with punctures of 1w 8iZes | palll 3 3.

Mesothorax uniformly punctured or roughened (Colorado etc. ) splendens Lep.*

. Base of metathorax without a distinct triangular inclosure, the longitudinal ridges

strong (Boulder, fls. Cardumus oc.) . . . . . . texanus Cresson
Base of metathorax with a more or less evxdent tnangular mclosure, the longitu-
dinal ridges weaker (Boulder, April, fis. Claytonia lanceolata and Pulsatilla hirsu-

tissima) . . . . . texanus subtilior Ckll.

. Larger, 12-14 mm. long, head and thorax bhush (Boulder, fls. Carduus, W. P.
(60705 VR | R . . . coloradensis Crawford
Smaller; head and thorax green (Boulder, ﬂs Carduus, Linum lewisii and Trade-
scantia universitatis) . . o e o I il (Babriciug)

. Hind femora greatly swollen orincrassate . . . . . . . splendens Lep.*
Hind femora only slightly ornotswollen . . . . . . . . . 6.

. Last ventral segment with a median carina. . . . . viridulus (Fabricius)
Last ventral segment without a median carina . . s texanus Cresson

The above table is adapted from that of Crawford. The males have the abdomen
banded with black and yellow, and look very unlike the females.
NOMIA Latreille

Abdomen black, with light pearly-green bands (Colorado etc.) foxii Dalla Torre¥*
Abdomen without such bands; tibiz of male ferruginous; tegule amber-color
(Fort Collins, fis. Solidago, August) . . . . . . . . . bakeri Ckll.¥
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DIANDRENA Cockerell

Similar to Andrena, but with only two submarginal cells.
Male 8 mm. long, olive-green; legs, antennz and mandibles black; female just
over g mm. long, olive-green to bluish-green (Boulder, in May) nothocalaidis Ckll.

ANDRENA Fabricius

Eemaleatid A enlaa s Sl Ul SR N s b e AR T
NEales b i R 25

1. Thoraxand first four segments of abdomen above covered wnh bnght fox-red hair
(Bovlder, G Efgge)l Mogieh e eli¥ot bl g s ot ik iiibitel Gl
Notigoi ¢ ‘ AL 2.

2. Tegument of abdomen red more or less ma.rked w1th black N 3+
Tegument of abdomen not red . . . 4.

3. Pubescence fulvous; basal joints of antennm more or less strongly ferruginous
(Boulder, fls. Pulsatilla, May 2, Marie Gill) . . . . prunorum Ckll.
Pubescence usually paler; antennz entirely dark (Boulder, ﬂs Pulsatilla and
Odostemon) . . . . prunorum gillettei Ckll.

4. Black, with entlrely black halr (Boulder, ﬂs szes) o et S iporteres: Clell,
At least some of the hair not black . . . . SRl

5. Abdomen with a decided metallic (greenish or blmsh) tmt rather small species,
about g mm. long, with rather weak white hair-bands on abdomen. . . 6.
Abdomen not metallic . . . sl g 7.

6. Stigma amber-color or ferrugmous (Boulder, ﬁs Salzx, H House and CFkll., also
fls. Odostemon) . . . . . candida Smith.
Stigma dark (Boulder, ﬂs H ydrophyllum, May 23, Ckll) . geranii Robertson

7. Hind tarsi clear-red; hind tibie largely or wholly red . . . . 8.

Hind tarsi and tibiz (excluding the hair) brown or black . . . 10.
8. Thorax above covered with fulvous hair; insect 8 mm. long (Boulder, June 4)
wilmattee Ckll.

Thorax above with whitish hair . . . 9.

9. Larger; punctures of mesothorax small and ra.ther feeble (Boulder, ﬂs Crategus
colorado Ashe=C. coloradensis Nelson,* May 20) . . . claytoni@ Robertson
Smaller; punctures of mesothorax exceedingly large and deep (Boulder, June,
WP CRIEY el 1 vk o L et s s snerforatelia (Gl

10. Hair of face and pleura black PR SRRIN - £F CHEh e RS i
Hair of face wholly or mainly pale . . . 12.
11. Larger, about 11 mm. long; hair of thorax above fox-red abdomen shining black,
without bands (Boulder and Gregory Canyon, fls. Odosternon, April)
berberidis Ckll.
Smaller, about 8 mm. long; hair of thorax above brown; abdomen with feeble
hair-bands (Boulder, fls. Pulsatilla hirsutissima, April 19, Marie Gill) . .
nigrihirta (Ashmead)
12. Very small species, about or little over 6 mm. 1ong SR L T -
Much larger. . . S ik e e
13. Flagellum bright red beneath (Boulder, ﬂs Salzx) . .- . . salicinella Ckll.

* Craiegus colorado has cream-colored anthers; those of C. occidentalis are pink,
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20.

21.

22.

23.

24.

25.
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Flagellum dark (Boulder, fls. Drymocallis, May 24) 5 fraga.m.na, Granicher
Hair-bands of abdomen very conspicuous . . d NI oL -
Hair-bands feeble or wanting . i By
Larger, about 114 mm. long; hair of thorax very yellow (Ft Collms) :
mentzeliz Ckll.*
Smaller, hair of thorax not thus yellow . . Gerired T
Punctures of abdomen stronger and closer; ﬁagellum dark (Boulder, fls. Pul-
satilla, April, Marie Gill) . . . . ool e e ibridwelll CKI,
Punctures of abdomen weaker and less close, ﬂagellum largely bright red beneath
(Boulder, June, W. P. Ckil.) St . . gardineri Ckll
Mesothorax with few, widely scattered strong punctures (Boulder, May 21, G.
e T B GRE St AR W ERT RS TES Rch .+ + . . nuda Robertson
Mesothorax notso . . . SRR,
Stigma very small; large species v151t1ng sunﬂowers in August (Boulder, W. P.
GRS SRS S e e S el antit Roberfson
Stigma normal . “. i . 19.
Abdomen with long erect graylsh-wlnte halr, not hldmg the surface, halr of pleura
white (Boulder, fls. Salix, H. House) . . . . . . cockerelli Grznicher
Abdomen without such hair . . . o bl 20

Hair of pleura black; abdomen beyond second segment w1th coarse black hair;
first two segments and thorax above with whitish hair (Ward, July, fls. Edwinia)

edwiniee Ckll.
Hair of pleura black; abdomen beyond second segment with black hair; first
two segments with very scanty dark hair; thorax above with bright fox-red hair.
(Boulder, June, fls. Lupinus) . . . . lupinorum Ckll.
Hair of pleura at least mostly black; abdomen shlmng black, with scanty black
hair; thorax above with pale ochraceous hair (Boulder, fls. Pulsatilla hirsutissima,

APl OB eEfaly st e (b e dh e SR o vt e s scarlint Rl
Hair of pleura light . . . 21.

Area of metathorax coarsely sculptured abdomen strongly though ﬁnely punctured;
hair at apex of abdomen red (Boulder, S. 4. Rohwer) . . crategi Robertson
Area of metathorax granular, or feebly plicatulate toward base . . 22.

Hair at apex of abdomen black or sooty, of thorax above whitish or ochraceous.

2
Hair at apex of abdomenred . . . AL 23.

Much larger, anterior wing about 1o mm.,, abdomen black without con-
spicuous hair (Castle Rock, Boulder Canyon, May, S. 4. Rohwer) . vicina Smith
Much smaller; first abdominal segment with some conspicuous light hair; vertex
with black hair (Ward, fls. Gilia and Drymocallis) . . . . . birtwelli Ckll.
Hair of thorax above orange-fulvous, bright on scutellum (Boulder, fls. Rubus
deliciosus, May 22, Ckll.) . . . . . . viburnella Granicher
Smaller; hair of thorax above gray, of apex of abdomen very bright red (Boulder,
WELR CRUE) Ll .. pyrura Ckll
Tegument of abdomen partly red clypeus yellow W1th two black dots

prunorum gillettei Ckll.
fTegument of abdomen notired . 2 & HEIS SRR SR e I il f 2 61
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Hair of face long and entirely black.. . . . . . . mgnhx.rta (Ashmead)
Hair of face not, or not entirely, black . . . . . . e 27.
Clypeus and lower corners of face yellow . . . . . . . bridwelli Ckll.
Clypeus yellow, but not sides or corners of face . . . . . . 28.
Clypeus not yellow cHing ’ SRR o

Malar space very large (Boulder, ﬂs szes) § leptanthi Viereck & Cockerell
Malar space rudimentary . . . . . . . . . .  helianthi Robertson
Flagellum red beneath; small species . . . . . . . . salicinella Ckll.
Flagellum dark . . SRS B Rl S ¥ SO

Very small, little over 5§ mm. Iong L B b e S e fragamma Grenicher .
Larger . . ol LR Y 0
Abdomen with a purphsh tmt and thm whlte halr-bands . geranii Robertson
Abdomen not metallic . . . . 32.

Abdomen with broad conspicuous halr bands, halr of thorax above very yellow
mentzeliee Ckll.*

Abdomen not thusbamdea 4 i R S T a TR s e g ]
Area of metathorax coarsely sculptured . . . . ol sl T
Area of metathorax granular; sides of face with black halr T AR | 0
Flagellum conspicuously moniliform . . . . . . claytoniee Robertson
Larger; flagellum hardly moniliform . . . . crategi Robertson
Larger; hair of thorax wholly pale, slightly yellow1sh UL ey earling (Gl
Smaller; hair of thorax grayish-white, with some black . cockerelli Grenicher

A female of A. prunorum gillettei, taken at Boulder, May 11, at flowers of Salix,
is peculiar for having the red on the abdomen confined to the hind margins of the
segments, so that it looks like a very handsome new species.

From an observation made by my wife, there is reason to believe that 4. portere
and A. leptanthi are the sexes of one species, notwithstanding their entirely dif-
ferent appearance. If so, the insect formerly cited as the female of leptanthi must
represent an undescribed species.

HALICTOIDES Nylander
Larger, at least g mm. long; intense black, face with black hair (Ward, fls. Gilia)
maurus (Cresson)
Smaller, much less than 9 mm., hair of face not black (Ward, fls. Drymocallis)
harveyi Ckll.
The male harveyi has a dense brush of pure white hair covering the clypeus. Halic-
toides looks much like Panurginus, but the marginal cell is pointed, not truncate.

PANURGINUS Nylander

Clypeus yellow, but no other yellow on face; first recurrent nervure almost or quite
meeting first transverso-cubital; male (Ward, fls. Drymocallis) cressoniellus Ckll.
Clypeus and a large mark on each side of face yellow; male . innuptus CkIl.
Clypeus black, females . . . Solize (W d

. First recurrent nervure entering second submargma.l cell at a cons!derable distance

from its base; nervures ferruginous (Boulder, fls. sunflower, Aug. 8, W. P. Ckll.)
innuptus Ckll.
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First recurrent nervure meeting, or almost meeting, first transverso-cubital; nervures

dark . R R S A LR N R T 1|\ AU
2 Flagellum ferrugmous beneath J a5 . . cressoniellus Ckll.
Flagellum dark (Ward, fls. Calachortus) Sk cressoniellus calochorti Ckll.

P. cressoniellus (clypeatus Cresson) was originally based on a male. As shown
above, and in more detail in Ann. Mag. Nat. Hist., Feb. 1906, there are two forms
of the female. The one first made known was assumed to be true cressoniellus,
but it is not certain which really belongs to the described male, nor whether the
males corresponding to the two females can be distinguished.

SPINOLIELLA Ashmead

Clypeus all light except dots and edge, face densely bearded with white hair.
australior Ckll.g*

Clypeus only partly light; females . . b &8
. Band on third abdominal segment always mterrupted ﬁfth segment black, with
neither lands nor spots (Fort Collins) . . . . australior Ckll.*

Band on third segment usually entire; fifth segment largely pale (Florissant)

scitula (Cresson)*
S. australior usually visits Peritoma serrulatum.

PERDITA Smith
Pale yellow (Denver, fls. Nuttallia, July, S. N. Dunning) . . wootonse Ckll.*
At least head and thorax mainly dark . . . ey

. Abdomen light yellow, with dark bands (Ft. Colhns, ﬂs Pentoma)
zebrata Cresson*

Abdomen dark brown or black, with or without light marks . . . . 2.
. No light supraclypeal mark . o s L N R AN
The supraclypeal region yellow (Boulder) 5l A= aﬂims Cressona

. Light markings of abdomen large, oblique, some reachmg lateral margin
.affinis Cressong
Light markings of abdomen smaller, transverse, not reaching lateral margin, in
female, absent in male; female with clypeus and lateral face-marks white; male
with face hairy, and lateral face-marks reduced to dots; flagellum light orange
" beneath in both sexes (South Boulder Canyon, many at fls. Grindelia, Aug. 9, T.
GUILCRIE), e . .  ignota Ckll.
No doubt many more spec1es of Perdzta w1ll eventually be found in Boulder county.
P. punctata (Ckll.) and P. rectangulata Ckll. occur at flowers of Solidago at Ft.
Collins.
GREELEYELLA Cockerell
Female about 9 mm. long, brown-black, very shiny; two submarginal cells; mar-
ginal cell broadly obliquely truncate; first recurrent nervure meeting, or almost
meeting, first transverso-cubital; male with broad head and light yellow clypeus

(Boulder, fls. Malvastum, June, W. P. Ckll.) . . . . . . beardsleyi Ckil.
NOMADA Fabricius
Abdomen chestnut red, without light bands. . . . . . . . . 1.

Abdomen with conspicuous light bands .
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. Hind margins of abdominal segments black or blackish . . . . . 2.
Hind margins of abdominal segments not darkened . . . . 3.

. Hind margins very black; segments 4 and 5 each with two yellow spots (Boulder,
June, W. P, CRR) . '« | . . . packardiella Ckll.
Hind margins not very black no yellow spots (Boulder, April, fls. Pulsatilla)

pulsatillee Ckll.

. Basal nervure arising far basad of transverso-medial; mandibles bidentate
(Boulder, fls. Drymocallis) . . . . . . lepida Cressong.
Basal nervure arising little basad of transverso-medral mandibles simple; abdo-
men distinctly punctate (Boulder) . . . . martinella Ckll.g

. Scutellum black; tegule yellow, hair of thorax above fox-red (Boulder, fis.
RDES) MR, Lo N TR e et et (8 0 icollinalana WC el L
Scutellumred . . . . 5.

Scutellum yellow; tegule yellow, pleura vmh a large yellow mark bands of
abdomen bright yellow; scape bright yellow (Boulder, June, W. P. Ckil.)

ornithica Ckll.
Scutellum spotted . . . . Sl AT AR MO
Face and antenne red; hair of thorax above red . . . . collinsiana Ckll.g

Clypeus and sides of face yellow; antenna yellow beneath, flagellum above partly
black and partly reddish (Boulder, fls. Senecio, June, W. P. Ckll.) . .
articulata dacotana Ckll.

. Tegule bright red; antenne long, the flagellum black above and red beneath;
male (Cheyenne Canyon, May, W. P. Ckil.) . . . . . fragilis Cresson¥
Tegule yellow, with a pale or reddish spot . . . TN 0

. Abdominal bands cream-color; antenne yellow beneath . martinella Ckll.3
Abdominal ibands brightaellow: o i i ARGl B BT iRt 8

. Mandibles strongly bidentate . . . . . lepida Cressong
Mandibles sxmple, flagellum red beneath (Boulder, ﬂs Pulsaulla, May 1, Marie
Gill) . . . . subrutila Lovell & Ckll.

Other species w111 doubtless be found N uhlen, Ckll.,, N. coloradella CKll.,
and N. alpha Ckll, were described from Fort Collins; N. gillette: Ckll. and IN.
agynia CKll. from Golden.

EPEOLUS Latreille

Anterior middle of mesothorax with two clean-cut club-shaped ochraceous stripes;
scutellum red (Boulder, fls. Townsendia grandifiora, July, W. P. Ckll.)

interruptus Robertson
Anterior middle of mesothorax washed with ochraceous, and with no clean-cut
stripes; scutellum black (near Florissant) . . . . . . beulahensis Ckll.*

TRIEPEOLUS Robertson

Large, length over 13 mm.; legs black; upward extension of light band at sides of
second abdominal segment forming an angle with the band (within) of about 45°
(Boulder, Aug. 26, 1906, Rohwer) . . . . . . . . . martini (Ckll.)
Muchesmallers: legr ved: o i 1Ly aSiieed B8 R Tl il e o i
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1. Anterior femora bright red; lateral teeth of scutellum much smaller; apex of
abdomen narrower, last ventral segment curved downward (Boulder, fls. Grinde-
Ba, Ang, W. PLCRIE) L ey 4 . . . grindeliee Ckll.
Anterior femora black above; lateral teeth of scutellum much larger; apex of
abdomen broader, last ventral segment not curved downward (South Boulder
Canyon, Aug. 9, 1906, W. P. Ckll.) . . . .. . helianthi Robertson
Mr. Rohwer notes of T. martini 9, “upper part of eyes in life lemon-yellow, rest
black.”

BOMBOMELECTA Patton
Thorax and basal segment of abdomen above with red hair, rest of abdomen black
without spots (Boulder, fls. Pulsatilla hirsutissima, April, W. P. Ckil.)
fulvida (Cresson)
Abdomen with six conspicuous light spots (near Ft. Collins) .  johnsoni Ckll.*

CELIOXYS Latreille
Female about 12 mm. long; legs red (Boulder, fls. Grindelia, Aug. 20, W. P. Ckil.)
deplanata Cresson
CHELYNIA Provancher
Abdomen black with ivory-colored bands (Florissant) . monticola (Cresson)*
Abdomen blue with whitish or very pale yellowish bands . . . . 1s
1. Larger, abdomen with four bands; hair of pleura black (Boulder, fls. Astragalus,
June, W. P. GRR.) . "', ' . . . pulchra (Crawford), var.g
Smaller, abdomen with five bands haxr of pleura light (Florissant)
elegans (Cresson)a*
STELIS Panzer
Blue, with black hair; no light markmgs ; looks like a small Osmia (Florissant)
montana Cresson*
ANTHIDIUM Fabricius

IFamalen D IV it R 8, SO R BT R s R
R A e S e W SRR BT 1
g T s Rl S e i R R N S TR
Face with light markings . . . il 3h
2, Scutellum all black; scopa strongly stamed w1th brown (Boulder, fls. Psoralea
tenuiflora, Aug. 8, W. P. Ckll.) . . . . . . tenuiflore Ckll.
Scutellum with light markings; scopa white (Ward ﬂs Phaceha)
emargmatum (Say)
3. Clypeus black, but sides of face with pale marks; scopa white (Boulder, fls. Psoralea,
Aug. 8, W.P.CkW) . . . . . . . . . portere personulatum Ckll.
Clypeus at least partly light . . . 4.
4. Abdominal bands entire; size large; scutellum thh two yellow spots (Boulder,
fls. Helianthus lenticularis, Aug. 29, 1906, Rohwer) . . . occidentale Cresson
Abdominal bands interrupted in the middle . . . 5.

5. Lateral yellow face-marks extending above level of antennae, large species with
bright yellow markings; scopa pale reddish-yellow (Ward, fls. Phacelia)
conspicuum Cresson
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Lateral face-marks not extending above level of antenne . . JlieG:
Larger; yellow on clypeus interrupted in middle (Boulder, fls. Gr'mdeha, Aug. 7,
BRI CRIEY R ST . . portere CKll

Smaller; yellow on clypeus not lnterrupted in mlddle, upper part of clypeus with a
large W-like black mark; sixth abdominal segment bright lemon-yellow (Boulder,

June, G. Hite) . . . . . . .+« . . . .blanditum preedentatum Ckll.
7. Smaller; scutellum all dark o B AR Dyl A i et o iy ot flomes kil
Larger; scutellum at least with yellow dots. . . . MR LR
8. Lateral face-marks extending above level of antenn; large species; abdominal

bands not interrupted in middle . . . . SN occxdentale Cresson
Lateral face-marks not extending above level of antennz .

. Ground color of abdomen a more or less lively red; last seg’ment red (Boulder,

I0.

II.

12,

2

fis. Psoralea, Aug. 8, W. P.Ckll) . . . . . . . porterse amabile Ckll.
Ground color of abdomendark . . . . . . . . ST ST
Apical segment red; isizedlarge |01 Lt L L W e S Eporterse Chil,
Apical segment black . . . . g R )
Abdomen spotted, though some of the spots are umted by lmes, axille with light
spots . . . . portere personulatum Ckil.
Abdomen banded though the bands are partly mterrupted axillee without light
spots . . . . y AL 12,
Markings of abdomen hght yellow il 3 emargmatum (Say)
Markings of abdomen deep chrome yellow (Fort Colhns) - e Gkl
DIANTHIDIUM Cockerell

Females . i
Males 1%

. Legs red i e L g e 1
Legs yellow and black or black w1th yellow marks S 3.

.

Smaller; clypeus all black; scopa white (Boulder, fls. Psamlea, Aug 8 W P. Ckll.)
concinnum (Cresson) var.

Larger; clypeus light at sides (Boulder, fls. sunflower, Aug 8, W, P. Ckll.)
sayi Ckll.

. Abdominal markings deep yellow; clypeus light at sides (Boulder, nesting in hole

in brick wall at Kruger’s house, Aug 2. Ckll., South Boulder Canyon, fls. Grindelia,

Ang. o, W. H. CRlL) '+ . . . parvum (Cresson)

Abdominal markings very pale yellow (Boulder, September, S. A. Rohwer)
pudicum (Cresson)

. Legsred (Boulder, fls. Grindelia, Aug. 7, W. P. Ckil.) sayi Ckll. (interruptum Say)

Legs yellow and black (Boulder, fls. Grindelia, Sept. 3, Ckil., fis. Grindelia and
Chrysothamnus, Sept., Rohwer; S. Boulder Canyon, fls. Grindelia, Aug. g)
parvum (Cresson)
OSMIA Panzer
Beraalesic (v hnd i BTl o e S el Tkl e ot R
Males . . v 20

1. Black without any metalhc colors, looks hke M ormmetha, but eyes dlvergmg above;
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clypeus with a strong, smooth and shining, longitudinal median ridge (Boulder,

June, W. P. Ckl.) . . . s ST e et Rhypoerita iCkdl.
Very brilliant blue or green; scopa black o Lt A I L) AR
Dark blue or green, or black with blue or purple tmts SN PR 1
Abdomen long and parallel-sided; tegulae piceous with a green spot in front (Ward,
fis. Edwinia) . . . . . fulgida Cresson
Abdomen shorter; tegulaa Wholly green (Boulder) SR R bruneri Ckll.

. Large species; hair of thorax above bright fox-red; hair of clypeus and adjacent

sides of face black; scopa black (Boulder, June, W. P. Ckll.) novomexicana Ckll.
Hair of thorax above not thus brilliant . . 4.

. Pubescence, including ventral scopa, white (Boulder, June, W P Ckll)

hesperella Ckll.
Ventral scopa reddish; edge of clypeus 4-dentate (Boulder, May, Rohwer)
hypochrysea rohweri Ckll.

Ventraliscapmiblack. (i uds Dol g L Uit ) sl e S o e ns

5. Hair of pleura white . . . . 6.
Hair of pleura black (white in lower part in one small species, hypoleuca)g

6. Hair of face all white (Boulder, June, W. P. Ckll.). . . . coloradella Ckll.
Hair of face not, or not all, white; small species . . 7.

7. Legs metallic; vertex and face with very coarse black bnstles (Ward July, fis
Pengstonton) L L et ok Wes s SHe il adi it i pentetemonts| Gl

- Legs black i . 8.

8. Scutellum with long black hau's among the whlte, front bnghtly colored (Ward,
July, fis. Phacelia: Boulder, June, 17, W. P. Ckll.) . . . . phacelie Ckll.
Scutellum without black hairs; front black or very dark (Ward, July, fis. Phacelia)

' melanotricha Lovell & Cockerell

9. Thorax above with white hair; large species . . Byl X080
Thorax above with black hairs among the light . . . EYRRIRE, - 1%

10. Mandibles 4-dentate, massive; hair of pleura very short and scanty (Boulder,
June'zo, W. P.CEL) '« '+ s et SRR Y Tnibrevabieta |Gkl
Mandibles 3-dentate; hair of pleu:a long A DR SR L 7

11. Second abdominal segment with much hair; abdomen dark blue (Boulder, June g,
CRll; Juoe xy, W. P. Ckl.) . « & . nigrifrons Cresson, var.
Second abdominal segment with black halr, abdomen very shiny, green, with the
hind margins of the segments purple (Arapahoe Peak, Sept. 1, Rohwer)

hendersoni Ckll.
tas Mandiblesigadentate W /o Gl oY 2 0l B M L o e LS
Mendiblesia-dentae sy (el 00 e A B Gt s Teami iy 364

13. Large species . . Sy L U L WY R ST A g
Smallior raietismallispeetess o i bl Mg el g T o Lt R LY Preg

14. (Colorado, etc.). . . . nigrifrons Cresson

Differing from mgn}‘rons by ha.vmg the punctures of the third abdominal segment
much more distinct and separate; the hair at sides of metathorax white; a tuft of
long white hair on and around tubercles; and the sides of face greener. No ap-
pressed light hair on cheeks. Length about 11} mm. (Boulder, fls. Gaillardia,
JulgGy WP CRILY ' e e . . . . gaillardie Ckll.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
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Larger, length a little over g mm.; lower part of pleura without white hair; legs not

metallic (Ward, July, fls. Gilia) . . . S s g wilmattee Chlll
Smaller; lower part of pleura with white harr legs metallic (Boulder, June o,
AR CRILY S el o . . . . hypoleuca Ckll.
-Small species; hair of 31des of face rmxed black and white (Halfway House, Pike’s
Pedlk; $18:Salay INTRY B0Y oy o b ol o p et Vot ooy 5w e eyt Ll it el VCIETLIR
Large species . . R ¢

Cheeks with a large tooth below, mandlbles much produced clypeus smooth and

shining (Eldora, Aug. 31, fls. Gaillardia, Rohwer, Ward, fls. Senecio and Frasera)
armaticeps Cresson

Cheeks without such a tooth below . . . LSRR 1
Mandibles with a large outstanding basal process; clypeus deeply emarginate.
(Boulder, Ward, fls. Phacelia) . . . . . . . . . propinqua Cresson
Mandibles without such a process . . e Y Eey

Smaller; head and thorax strongly blue and g'reen, base and sides of second
abdommal segment with short white pubescence (Boulder, June 12, W. P. Ckil.)

senior Ckll.
Larger; head and thorax very dark; hair at base of second abdominal segment
blaek  saies s fal) 230G
Smaller; clypeus densely punctured (Ward ]uly, ﬂs Smecw) . wardiana Ckll.
Very large and robust; clypeus with well-separated punctures (Boulder, fs. Carduus,
Ckll.; Boulder, June 22, G )| /s . pascoensis Ckll,, var.
Black! ‘¥l it ke | bves s | €T should come the unknown & of hypocrita
iavkiblse origteen I e ERI R e A T st btiiall A W day
Vertex with hair wholly pale s RIS A Y RRRORITES O P ST o RT3,
Vertex with hair at least partly black . . . el i R

Very small; hair of hind femora white; legs metalhc, hmd margins of abdominal
segments dark; flagellum darker than in typrcal proxima (Boulder, fls. Phacelia,
June 12, 1905, W. P. Ckll.) . . . . . . . proxima Cresson, var.
Hair of hind femora black . . DAt 7 1|
Small, green, with small ocelli and narrow face (Boulder, ]une 4, W. P. Ckll.)
wheeleri CKkll., var.
Larger, bluer, with large ocelli (Boulder, June 4, 9 and 10, W. P. Ckll.) !
cyaneonitens Ckll.
Hair of upper part of pleura largely, but not all, black; large species (Boulder,
May zo, Rohwer) . . . . viridior Ckll
Hair of upper part of pleura all black ﬁagellum momhform, hind basitarsus
toothed (Boulder, April 20, fls. Pulsatilla hirsutissima and Claytonia lanceolata)
species agreeing with Zignaria Say, but as the females of this group (Ceratosmia)
taken at Boulder are all propingua, I infer that they belong to that species, the two
not being separable in the male.

Hair of upper part of pleura not black L 26,
Larger; hair of face and thorax yellowish, the latter wrth long black hairs inter-
spersed (Boulder, Apnl 20, fls. Pulsatilla hirsutissima) . . . olivacea Ckll.
Smaller .. . 27,

Hair of face and thorax above whrte, the Iatter w1th black haxrs mterspersed face
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narrow (Boulder, fls. Pulsatilla hirsutissima, April 20, W. P. Ckll.) pulsatillee Ckll.

Hair of thorax without black hairs interspersed (Boulder, April 20, fls. Pulsatilla

Aersubissima) 0 1s AR R e R R e th, Beb Lerl el e L Laprilinn i Ckll,
MONUMETHA Cresson

Black with parallel-sided abdomen; face of male with appressed white hair (Ward,

fls. Phacelia and Frasera) . . . . albifrons Kirby (argentifrons Cresson)
ALCIDAMEA Cresson

Black, about 7 mm. long; male with very thick flagellum (Boulder, fls. Phacelia)
simplex Cresson

Grenicher found this species nesting in dry stems of blackberry, etc.] = -r*id
ASHMEADIELLA Cockerell : PR

Female length 6 to 7 mm.; head and thorax black; abdomen black, with first
dorsal segment red except a central mark, second red at sides, third partly red
(Fort COlina) Rt Ly RRE I AR Vs e R i R F Sy s el eteiiPitus®
; HERIADES Spinola
Length 8 mm. or over; black; mandibles of female with a tubercle on outer side;
ventral scopa white (Boulder, fls. Clematis ligusticifolia, July, W. P. Ckll.)
gracilior Ckll.
LITHURGUS Berthold
Large, Megachile-like; apex of female abdomen with red hair, of male abdomen

sharply pointed (Boulder, fls. Opuntéa) . . . . . . . . apicalis Cresson
MEGACHILE Latreille
Bemalen. il | aelEillanie s & e o RE S IR o) el ot s NS
Males . ;. o IXo
Abdomen w1t.hout ba.nds ﬁrst two dorsal segments and base of th.lrd with light
hair, the 'others withiblack; scopa xed. sl rer (s el e fan i) a1 e
Abdomen with more or less conspicuous hair-bands . . . . . . 3.

. Little or no black hair on vertex and mesothorax (Boulder, Aug., W. P. Ckil.)

wootoni Ckll.
With conspicuous black hair on vertex and mesothorax (Ward, fls. Lupinus)
wootoni calogaster Ckll.

. Cheeks with an enormous tooth beneath; mandibles greatly elongated (Boulder,

Ward, fls. Geranium, Carduus) IR ATEAANINCSE I R R DU IRt Say
INOE S0/ /4 (11 Q0 ERRREA. v S e TR T
. Ventral scopa largely or wholly red or orange . . 5.
Ventral scopa white or ¢reamy-white, with or without black at extreme apex
7.
. Smaller, length less than 12 mm.; head and thorax above with some conspicuous
black hair (Boulder, September, Rohwer) . . . . . . relativa Cresson
Larger, length over 13 mm. . . 6.

Abdomen heart-shaped; hair of mesothorax mamly graylsh-whlte (Ward South
Boulder Canyon, Boulder; fls. Phacelia, Senecio, Psoralea, Grindelia) latimanus Say
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Abdomen narrower, oblong, shiny; hair of mesothorax largely or mainly black
(Ward, Boulder, fls. Phacelia, Grindelia) . . . . vidua Smith

7. Small, length not over 11 mm. (Boulder, fls. Phauha, W P, Ckll ) . brevis Say
Larger, length 12 mm. or more . . 8.

8. Middle of clypeus with feeble, sparse punctures (Boulder, W P Ckll ]uly 3, fls.
Opuntia) . . . . . opuntiarum Ckll.
Middle of clypeus w1th strong punctures e RN S R Y

9. Smaller; abdomen oblong, rather narrow; mlddle tar51 slender (Boulder, fls.
Argemone intermedia, Aug. 27, Ckll.) . . . . . . . montivaga Cresson
Larger; abdomen broad; middle tarsi broadened . . 10.

10. Larger and broader, width of abdomen 53 mm.; pubescence whlte or grayish-
white (Boulder, W. P. CFil., Aug. 6 to o, fls. sunﬂower) . sexdentata Robertson
Smaller, not so broad, width of abdomen about 43 mm.; pubescence with a yellow-
ish tint (Boulder, fls. Grindelia, Aug. 21, Ckll.) . . . . manifesta Cresson

11. Abdomen without bands, hair on basal 2—2} segments pale yellomsh beyond that
PlaclestiL L BRI - 1
Abdomen with evxdent narrow hau' bands 1 S Pl Lo ) 3

12. Spurs of hind tibie ferruginous; vertex more closely punctured wootoni Ckil.
Spurs of hind tibiz piceous; vertex less closely punctured wootonilcalogaster Ckll.

13. Front tarsi simple . . . Aty L I P SR SR 8 B
Front tarsi flattened or exca.va.ted ] T

14. Spines on anterior coxz reduced to short teeth or dent:form angles

montivaga Cresson
Spines on anterior coxz well developed . . . . . . Bkl s i

15. Mandibles 4-dentate, middle tooth notched . . . . sexdentata Robertson
Mandibles 3-dentate . . + &' . 'brevis Say

16. End of abdomen (keel of slxth segment) Wxth a very large deep notch; hair of face
yellow; anterior femur with an oblique keel near apex on outerside . vidua Smith
End of abdomen (keel of sixth segment) notched; hair of face cream-color; ante-
rior femur ‘without a subapical keel; middle femur greatly swollen latimanus Say
Keel of sixth segment little or not notched; anterior tarsus with a boat-shaped
scaleor process . . . s S M

17. Spines of anterior coxa slender, keel of srxth segment (seen in lateral view) directed
caudad’ 37 G L1 . . . pugnata Say
Spines of anterior coxz broad and ﬂattened keel of slxth segment jagged, and
directed downwaxrd . . . . . . . . . ., . . . manifesia Cresson

MELISSODES Latreille
Females . < o1 » D R T SN S R R St i e T
Males; clypeus yellow il s AR L )

1. Very large; anterior part of mesothorax w1th red halr, postenor part with black,

the colors contrasting (Boulder, Aug., fls. sunflower, W. P. Ckil., Rohwer)
obliqua Say

Colors on mesothorax different, at least not red in front . . . . . 2.

2. Scutellum without black hair . . . S0 Den b LR SR G R A g

Scutellum with hair at least partly black S TR e TR SRR gt
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Very large; anterior wing about 104 mm. long; nervures dark; hair on inner side
of hind basitarsus black (Boulder, fls. Grindelia, Aug. 7, W. P. Ckll.; fls. Chryso-

thamnus, Sept., Rohwer) . . « .+ mizese Ckil,
Much smaller; nervures ferrugmous (Boulder, ﬁs Grmdeha, Aug 21, Ckll.)
agilis Cresson
Head extremely broad; hind basitarsus with long white hair on outside, and black
on inner (Boulder, fls. O[mn/tia) VIORIIELTR AR L ek A8 B pallidicincta CkllL
Head ordinary . . 53
. Tuft of hair on tegulae in front black abdomma.l bands w1th a strong orange tint
(South Boulder Canyon, fls. Grindelia, Aug. 9, W. P. Ckll.) . . grindelize Ckll.

Tuft of hair on tegule in front light: abdominal bands grayish white, or only faintly
yellowish (Boulder, fls. Grindelia and sunflower, Aug. 5 to 7, W. P. Ckll.; fis.

Chrysoth s gr lens, Sept. 12, Rohwer) . . . . . confusiformis Ckll.
. Large; about 14 mm. long; antenne red beneath . . . . . obliqua Say
Much smaller . . i o

. Mesothorax with a good deal of black halr, tegulae w1th a tuft of black hair;
labrum black . . . s s b S grind elise Gkl
Mesothorax without black halr, sma]l species . . 8.

. Labrum (exclusive of its hair) black; mandibles w1th no yellow spot ]ength 10 to
11 mm. (Boulder, fls. Helianthus, Aug. 26, Rohwer) . . agilis semiagilis Ckll.

Labrum black, with a very obscure light spot; spines at sides of last abdominal
segment very short; hair of thorax above very pale ochreous; mandibles with a
very small yellow spot (Boulder, fls. Grindelia serrulata, Sept. 5, CFkil.)

agilis Cresson, var. a.
Labrum with a large yellow spot; insect rather large, approaching M. menuacha,
hair of thorax above practically white; mandibles with no yellow spot (Boulder,

July 29, Ckll., at sunflower, Aug. 7, W. P. Ckll.) . . . agilis Cresson, var. b.
Labrum light except lateral corners; mandibles with a large yellow spot (Boulder,
July 29, Ckll., at sunflower, Aug. 7, W. P. Ckil.) . . . agilis Cresson, var. c.

XENOGLOSSA Smith
Thorax with reddish hair; male clypeus black with a large yellow spot; in flowers

of Cucturbitaces i (i Baat o0 ol s b s e e R DT NORS Ry &
TETRALONIA Spinola

3 TR S e G A PV S R TIPS PR R Ll R ITIE

Males

. Hind spur of hmd t1b1a. hooked at end (Boulder, S A I ah.nson) dxlecta Cresson

Hind spur not hooked; abdomen shining black, with only one white hair-band,
which is on fourth segment, but a white spot on each side of third  acerba Cresson

. Hair of thorax above bnght rufo-fulvous (Boulder, fls. Astragalus, June, W. P.

GRS a A astragahna Ckll.

Hair of thorax above pale or du]l

Very large; the entirely black flagellum at least II mm. long (Fort Collms)
gillettei Ckll.*

MiGeticrinroe | (LRI b TR o R e R s
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4. Hair on second abdominal segment all black (Boulder, May 21, 1906, G. Hite)

. acerba Cresson
Hair on second abdominal segment partly light; fifth segment with a light band
(Boulder, fls. Phacelia, June 4, W. P. Ckll.) . . edwardsii vagabunda Ckll.
The female acerba has not been taken in our region. Itseems possible that the male
assigned to acerba is after all a variety of 7. edwardsii. The specimen of acerba
taken by Mr. Hite has the peculiarity of possessing only two submarginal cells
on both sides. This, if constant, would take it out of true Tetralonia, and place
it in the old-world genus Eucera.

DIADASIA Patton
Hind spur of hind tibia strongly bent at end in female; basal joint of hind tarsus
ending in a long process in male (Boulder, Aug. 5, fls. Opuntia) australis Cresson
*

EMPHOROPSIS Ashmead

Female with a patch of black hair in middle of thorax, and outer side of hind
tibiz with orange hair; male with face-marks white (Boulder, fls. Ribes; Mrs.
Benpelt)' ;o .l ol oiilie by o spdaiiile o johnsont CEL

ANTHOPHORA Latreille *

Abdomen with white bands not due to hair (Boulder, fls. Psoralea and Solanum
rostratum) . . gt . . . smithii Cresson
Abdomen without such bands o e NS i &

. Thorax above with black and pale hair mtermlxed glvmg a gray eﬁect middle

tarsus of male with copious red hair (Boulder, fls. Ribes and lea) simillima Cresson
Thorax above without black hair intermixed . 2.

. Abdomen covered with grayish or fulvous hair; large species (Boulder, ﬂs Carduus,

July 20,/CRILY . Wk . . .occidentalis Cresson
Thorax and abdomen w1th bnght fox-red hmr but apex of abdomen with black
(Ward, fls. Gilia, South Boulder Canyon, fis. white aster, Aug. 9, W. P. CFkll.)
neomexicana Ckll.
Thorax and first abdominal segment with dense fulvous hair; rest of abdomen
black, with distinct narrow hair bands in male, and vestiges of bands in female
{Boulder) &5 5o LN S BTGNS SRR AT e Ay o nte g Rt resson

CERATINA Latreille

Small; apical portion of male abdomen narrow; hind femora of male triangular;
female with a light mark on clypeus (Boulder, fls. Calochortus and Phacelia)
nanula Ckll.
Larger, more robust, female 7 to 8 mm. long; apex of male abdomen broadly
triangular (Boulder, fls. Platycodon, Calochortus, Argemone, Phacelia)
+ mneomexicana Ckll.

PSITHYRUS Lepeletier

Large; Bombus-like; hair of thorax above fulvous, broadly black between the
wings; abdomen shining black, with some light yellow hair at sides toward apex
(Ward, fls. Zupinus). . .. . ol Wb o o o e e, 0. insularis Smith
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BOMBUS Latreille
Abdomen with a very conspicuousred band . . . . . . . . I
Abdomen without such a band . . 6.
The red band subapical, with a broad black band beiore 1t and the ba.se of the
abdomen broadly pale (Arapahoe Peak, above timber-line, Aug. 31, 1906, W. P.
CFll.; Eldora, fis. Delphinium, Sept. 1, 1906, S. A. Rohwer) . . frigidus Smith
(Titus records frigidus from Ward as oregonensis. He also reports B. couperi
Cresson, and B. putnami Cresson, from Ward. These are similar in most respects
to frigidus. 1 examined the types in the Cresson collection, and noted as follows:
“B. putnami and couperi are very similar, with fulvous pubescence, broad black
thoracic band, and very broad black abdominal band, occupying the third and
fourth segments. B. putnami is the larger.”)
The red band occupying the third and fourth segments, with no black band before

The red band occupying the second and third segments, with a yellow or yellowish
band following it . . 4.

. Abdomen beyond the red band w1th yellow ha1r, only a httle black on apex of

sixth segment (Eldora, fls. Gaillardia, Aug. 31, Rohwer) . rufocinctus Cressons
Abdomen beyond the red with black hair . . Ay

. Yellow hair of thorax above without black mtermlxed (Boulder) juxtus Cresson

Yellow hair of thorax above with much black intermixed (Ward, cf. Titus; Eldora,
fis. Gaillardia, Aug. 31, Rohwer, Arapahoe Peak, above timber-line, Aug. 31,
WoPSCRILY . o o . . . . Aflavifrons Cresson

. Yellow of scutellum and ﬁrst abdommal segment divided into two spots; form

compact (Ward, cf. Titus; Boulder, April and May, Rohwer) . bifarius Cresson
Yellow of scutellum not divided . . . 5.

. Abdomen more elongate, face with fulvous halr (Ward cf Tltus, Boulder, August

etc. W. P. Ckll., Rohwer) . . . . huntii Greene

. Abdomen heart-shaped, face w1th black hmr, a llttle pale intermixed (Ward, fls.

Phacelia) - . . . . rufocinctus phaceliee (Ckll.)
(In recent years, the vahdlty of B bzfa.rms has been questioned, but it is evidently
a perfectly good species. I follow Mr. Franklin in treating #ridis, phacelie and
astragali as varieties of rujocinctus. He has accumulated a large amount of infor-
mation on this group, which he will shortly publish. Mr. Titus has recorded B.
sylvicola Kirby, and B. mixtus Cresson, from Ward; I have not met with them
in Boulder County. B, sylvicola was originally described from Lat. 65° N.; the
abdomen is yellow with a broad median red band; the apex is, I believe, nof black;
in which case there must be some doubt about the sylvicola of Mr. Titus’ table
(Canad. Ent., 1902, p. 39). B. mixtus was described from Colorado; it has the
black band between the wings ill-defined.)

Thorax black, with the anterior part broadly fulvous-haired; abdomen fulvous with
the apex broadly black; large species (Boulder, G. Weston, at sunflower, Aug. 7,
W. P. Ckil.; at Melilotus alba, Sept. 27, Rohwer) . . americanorum Fabricius
(B. americanorwm is said by Mr. Franklin to be the same as pennsylvanicus, but
there is much confusion about the latter; Robertson holds it to be fervidus, while
Pierce has given auricomus as pennsylvanicus.)
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Scutellum with yellow or fulvous hair . . . . . . . . . . 7.
7.No hlack band between the' wings: o' 11 a0 e e G Glisl ki maBs
A distinct black band between the wings . . SO N T
8. Abdomen black with first and part of ‘second segment yellow haired (Boulder,
fls. sunflower, Aug. 9, W. P. Ckll.) . . . . . separatus Cresson
Abdomen with the yellow covering first two segments and at least part of third
9.
9. Lower edge of yellow strongly convex; large species (Boulder, J. Henderson,
May r1, Rohwer) . . . . . . morrisoni Cresson
Lower edge of yellow stralght o SO N L0

10.

II.

12,

13.

14.

x5

16.

17.

Face very narrow; apex of abdomen with redchsh halr
nevadensis Cresson 3 (zmprabus Cr)
Face normal ; females ; Il
Abdomen with first three segments yellow (near S Boulder Creek about 7 miles
from Boulder, Youngblood, Boulder, August, W. P. Ckll.) . nevadensis Cresson
Abdomen with the first four segments yellow (Boulder, fls. Helianthus, Aug.,
Rohwer) . . . . . . dorsalis Cresson
(The male of dorsahs has the abdomen ye]low halred with only the last segment
and the sides of the penultimate black-haired.)
Thorax before the band white-haired; abdomen with the hair tawny, and no black
band (Boulder, Ckll., Arapahoe Peak, above timber-line, Aug. 31, W. P. Ckll.)
appositus Cresson

Thorax before the band yellow or tawny-haired . . . . . . 13.
Abdomen with the first four segments yellow-haired . . . . . 14.
Abdomen with the basal half at least mainly black-haired . . . 15.
Yellow of abdomen suffused with red, especially at sides; hair of face pale (Boulder,
WelP: (GBI Ve | e . . rufosuffusus Ckll.
Yellow of abdomen not suﬁused thh red halr of face black (Boulder, G. Weston,
fls. sunflower, Aug. 6and 7, W. P.CklL.) . . . . . . fervidus Fabricius
Apex of abdomen with pale hair; hair of base black . . . . . 16,
Apex of abdomen with coarse black hair, but yellow at sides of fifth segment;
hair of first and part of second segment pale . . SRR £ 2

First two and fourth segments black, apex white (Boulder, May, Rohwer)
proximus Cresson
First two segments black, third yellow or tawny, fourth to sixth white (Boulder,
fls. Prunus, May, Chas. Sellers) . . . . . proximus coloradensis Titus
The broad black band of abdomen with coppery-red hairs intermixed (Eldora,
fls. Gaillardia, Aug. 31, Rohwer) . rufocinctus iridis (Ckll. & Porter)
The band entirely black; appearance of B. edwardsii (Boulder, Ward; fls. Astra-
galus, Phacelia). . . L s rufocinctus astragali Ckll.

APIS L. (domesticated)

Abdomen dark (Boulder) . . . . . . mellifera L.
Abdomen very largely rufo-fulvous (Boulder, ﬂs Pulsanlla, etc.) .
mellifera ligustica Spmola

l
|
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POSTSCRIPT

Since the above went to press, the following species have been added
to the Boulder County fauna:

Andrena erythrogastra Ashm. Boulder, May o, fls. Taraxacum; Mrs. Bennelt.

A. bipunctata Cress. Boulder, fls. Prunus; G. Hite.

A. illinoensis Rob. Boulder, fls. Taraxacum; G. Hite.

A. pyrrhacita CKll. Salina, W. & T. Ckil.; Boulder, G. Hite. A species with dense erect
hair covering abdomen, orange-fulvous in color, except at base and apex; much black
hair on face.

Nomada cuneata Rob. University Campus, fls. Taraxacum; Miss Edna Baker.

N. bella Cress., var. Boulder, fls. Nothocalais; Mrs. Bennett.

N. edne Ckll. Campus of University, fls. Taraxacum, April 10; Miss Edna Baker. In
table of Rocky Mtn. Nomada runs to superba, but much smaller, and apical plate
notched.

Osmia universitatis Ckll. University Campus, fls. Taraxacum, April 10; Miss Edna
Baker. Male runs in table near proxima, but much larger, legs black, abdomen
bright steel-blue, the hind margins of the segments dark purple.

O. leonis Ckll. University Campus, fls. Taraxacum, May 8; Miss Edna Baker. Near to
gaillardie, but with a shining pit next to apical margin of clypeus; hair of thorax
above light ochreous, with a little black.

O. gaudiosa Ckll. University Campus, fls. Taraxacum, April 10; Miss Edna Baker. A
small bright-green species, with white pubescence; posterior part of abdomen dorsally
with wholly light hair.

O. edne Ckll. University Campus, fls. Taraxacum, May 9; Miss Edna Baker. Allied to
gaudiosa, but larger, pubescence very yellow; abdomen brilliant, shining golden.

O. bennette Ckll. University Campus, fls. Taraxacum, May 8; Mrs. C. Bennett. Allied
to O. bella, but no dark hairs intermixed on thorax above. Easily known from
gaudiosa and edne by larger size, and black hair on posterior dorsal region of abdo-
men.

Full descriptions of the new species are about to be published in Annals & Mag. Nat.
History.
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