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ABSTRACT

The importance of Leaf-cutter Bees in Alfalfa seed production

is examined, in view of the severe (87%) decline in yield, \'

coupled with the sharp (809%) increase in the price of seed.
Twenty-eight species of Leaf-cutter Bees present in éanada
are investigated as possible pollinators of Alfalfa. The
distinctive life styles, ﬁorphology and the attributes that
may have given rise to the development of specialized
structural modifications are éxamined; keys are fordulated,
diagnostic and distinetive characters are described and
illusFrated. Species distribution, flowers visited, biology,
iﬁsect enemies and the alfalfa pollinating potential of each
species are given and discusseq: Keys to distinguish the

parasites and predators, together with a brief acooﬁnt of

the means by which the major groups destroy Leaf-cutter Bees,‘

are presented.
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a ' RESUME .

L'iﬁportanqe deé abeilles coupeuses de feuilles, dans la
production ‘de semence de luzerne, est eaniﬂéekep vue dé

la diminution marquée (87%) de son rendement accompagnée

de 1la hauss% g;gantesque (869%) du prix de la semence de
luzerne. Cet ouvr#ge enquéte sur vingt;huit espéces
.d'abeilles coupeuses de feuilles que l'on retrouve au -’
Canada‘pomme agents possibles de pollinisation de 1la
luzerne. I1 examine les différents modes dé vie, {3
morpﬂolbgie pa£ticuliére et les attributs qui beuvent

dvoir engendré des modifications structurelles spécialisées.
De plus il formule des clefs,idécrit et illustre des
caracféristiqueé distinectives et diagnostiques. La
distribution géographique des especes, les fleurs butinées,
la biolog£e, les insectes e?nemis et les possibilités‘de
pollinigation de la luzerne sont énumérés et traités par
espécq. Des clefs perﬁettgnt de classifier les parasites
et les pré&ateurs ainsi qu'un court historique des moyens
. . par 1esqpe1s les princi;aux groupes détruiéent des

. * . e rd
abeilles coupeuses de feuilles sont presentees;

¢ -
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"TAXONOMY, BIOLOGY.AND. ALFALFA POLLINATING POTENTIAL OF
CANADIAN LEAF-CUTTER BEES--GENUS MEGACHILE LATREILLE 1802
(HYMENOPTERA: MEGACHILIDAE)™ )

. I. INTRODUCTION

Tﬁe progreésive shift to larger, more mechanical farms
Jhas gradually wip%d out peripheral bpun¢aries and ﬁedges,
whicg served as nesting sites for native bees, to form
‘uniformly'large fielﬁs. The drift to modernized farming
with larger, mbre intensely cultivated fieldé, more effective
chemical contfol of\weeds and insects, has resulted not in’

greater but in greatly diminished yields of alfalfa seed,

. | .
"poth in North America and around the world.

5 v A
L)

Long before recorded time,; the vigorous, rapid.and
competitive growing ability of alfalfa was progressiv?ly’
selected and imprinted upon\the genetié cohe. The floral "’ ,
structﬁre with its intricately co;ordinatea locking and
tripping mechaniéms, to achieve maximal heterogeneity,

lwas graduallyydeviéed and perfected. Physiological and,
structuyal processes of attracting pollinators and the '
coevolution of structures mutually bene%icial to both, have

contributed to bfeferences; ﬁpecialized struptu}eé and the

P4 v
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obligatory dependence of alfalfa upon its pollinators.

The destruction of&habit::s and economically ex-
pedient importation and productiom of alfalfa to meet the
growing hyman demand for beef and daify products, without
regard £6r the inherent déggndence of alfalfa upon ‘its con-
tingent of pollinators, havé and‘will continue to generate
an acute shortage of alfalfa seed around ‘the worfd hnless

! f
more effective measures are set in place to stem 'the tide.

+

“ = In North America, temporary relief to alfalfa ‘

pollinating inadequacy wﬁs gained through lan accidentally

observed abounded in: relatively large numbers, effectively

pollinating alfalfa and nesting in cracks or nail holes in
, A

R Y T

.introduced pollinator -- lMegachile rotundata -- which farmers

%

old lumber. Elaborate nesting devices were soon manufactured

on a commercial scale and the accidentally introduced
pollinator was soon propigated across vast alfalfa growing

regions in Ngfth America.

>
. ( -

Investigations conducted eighteen years ago revealed

that, in spite of relatively large local populations of M.

fotundata, no predatorg were observed-to devour this .pollinator

&kephen and Torchioﬂ 1961). Currently, over thirty parasites

=

—~




N - S

,9“

_Emergence of additional ihreats, sﬁqh as.chalk brood disease;

‘each species of/azﬁadman leaf-cutter Pees is presented. The
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and predators, which have become adapted to preying%ypon

&

<
b

the introduced pollinator, impose 'a mortality of over 75%,

s @
undermine further the well-being of,the single accidentally

-~

R o O Y

St

introduced pollinator and inadvertently the economic stability

. Y
of the alfalfa aéh livestock industry, not.only in-Canada

but also 'in the United States. -

!

J
l , fh

In this paper, the native Canadiandleaf-cutter bees i |

- (which .are ﬁost‘eff;cient at pollinating alfalfa) are \ \

iﬁvebtigated. Through a study of Mitchell's work on\\ ' . ‘\\
Nearctic‘Megdchile (1934 to 1937) and Megachile of
eastern United States (1962), the taxénomyqof the genus
Megachile, its 10 subgenera and 28 species occurring in
Canada are described and keyed. An endeavopr is made to°
define, assemble, and engage structural differences which

will most clearly differentiate and promote recognition :

of each species. ‘ !
' [N

]

Under the heading "DISTRIBUTION", the general north :

\

to south and east to west distribution in North America of .
‘o

Ty

particular place, date and flower (%pen listed) on which

each specimen was collected together with a map plotting *
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their distribution in Canada, are provided.

o . ' : L
----- ..*¢ Location and dates are compiled from an examination

| :

of the specimens in thé Canadian National Collection, or
specimens borrowed from Universities or Research Stations
across Canada (p.xix ). Some of the specimens had been
examined previously and are referred to by Mitcheld (1934‘£
to 1937), and Buckell (1950)‘who published ;’récérd of
specimens from British Columbia._

‘Under "FLOWERS VISITED" the scientific haml of . the
flower, which a specific leaf-cutter bee species has bgen
observed tg visit, is\gntered in alphabetical order; t&e
commgn name is giveh in 5rackgts. A letter or letter

indicating the source of information follows each entry.

\

»

The letters used to indicate sources are as follows: .

(H) Hobbs’, (L) Label associated with specimen; (M) Mitcﬁell;
(Me) yedler; (ML) Medler and Lussenhop; (PB) Peck and

Bolton; (P) Pengelly. Only genera or species of flowers,

R A .
upon which the bee may forage,occurring in regions where

I3

‘the bee is also present, arerliéf7ﬁ.

I

L

Consideration is given under "BIOLOGY" to structural
. deviations of the bees and how'¥hese deviations enable the

group or species to carry out its particular life-style.

IS
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‘Biological information is derived from biologists ahd

o, . 'y
naturglists who recorded their observations in various

publications extendidg over nearly threeiqua}ters of a

¢

century. P

UnderF;PARASITES AND PREDATORS", destroyers whic£
have.been observed to prey upon various species of leaf-
cutter bees are cited. A key to distinguish the pests,
together with a brief account of their behaviour, is

given.

Finally, under "ALFALFA POLLINATING POTENTIAL",
consideration is given to nesting habits: the more promising
species, nesting in plants above ground,‘which might be
readily transferred to alfalfa fields requiring pollinatioﬂ,
and the less adaptable species, exéavating and nesting in
underérouhd burro@%;}leaves/ygéd in cell construction; (
population density; pollen preferences; species distribution

and synchronization of adult flight period with the oppoQtune
y ) il

\,'alfalfa flowering time frame, which will permit the seed to

develop and mature before fall frost.

j
'
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II1. - ECONOMIC IMPORTANCE OF LEAF-CUTTER BEES

A

Practical and scientific evidence prové that in-

adequate pollination is the principal 1imifing factoryto the

_production of alfalfa seed (Stephen, 1955; Kozin, 1972;

Torchio and Parker, 1975; and others). Leaf-cutter bees are
the most efficient pollinators of alfalfa; however, tueir
populations are too low to provxde profitable seed set.
Honey-bees whic¢ch are commonly used for pollinating crops are
iueffective and uneconomic pullinators of alfalfa, particu-
larly in the northern regions of North America. (Hobbs and -~
Lilly, 1955 Stephen, 1955; Parker and Torchio, 1975;

and others).

S El

A haf?‘a century ago, when alfalfa was produced on

small fields surrounded by native vegetation, with undisturbed

habitats to sustain wild bees highly profitable yields

- P

of up tp-i,lOO kg . per hectare were reported. Measures to

increase production by expanding field size; by intensifying

culiivation and by applying insecticides to control insect
. A
pests, brought about adverse results. Yields of alfalfa

seed dropped to unprofitable yields of 85 kg per hectare

(Peck' and Bolton, 1946; Pengelly, 1953; Stephen; 1955).
v I
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Perhaps because alfalfa has deweloped such an intri- \
cate floral structure to ensure self—sterilitjl it may have -

lachieved, as a result of it, a level of heterogeneity

P

Land hybrid vigour that enables alfaifarto be the fastest
— growing, high yielding forage crop, which not only produces -
high protein hay, but also enrichés the soil in which it
" grows. |
Alfalfa is a herbaceous perennial which grows from
a tiny hard-coated seed. 1t develops rather slowly the first
; ( R . yeﬁr, permitting a companion crop or competitive weeds to
surpass its growfh. During the second and following years,

after a deep and extensive root system develops, the érowth

5 ¥,

-

of alfalfa surpasses and smothers competing weeds.

A third-year stand of alfalfa, grown in the Central
Experimental Farm in Ottawa, was ‘observed to have produced
¢ B plants wigh up to 60 stems, one metre inlheight, by June 13,
' 1978, Alfalfa roots have been found to penetrate the soil to
depths of 7 metres (Hginrichs, 1968). The roots bear nodules
] ¢ which céntain nitrogen\fixing bacteria (Rhizobia}lthat
provide the plant with nitrogen,lone of the critic%} érowth

elements commonly lacking in the soil. 1In field' tests

N conducted at Guelph, Ontario, McLaughlin (1978) states that
\
\

- -
'
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alfalfa outyields 1egumes such as red clover and birds-

\ -

foot trefoil; produces more protein and digestible nutrien;s

than grasses, and is strongly recommended for daifi’cattle.

- , \
d
The use of alfalfa will likely continue-to expand for

the following reasons:

1. Grains currently used to supplement- hay in livestock
feeding will likely be used for human food to meet growing

‘nutritional requirements; while rich livestock feed will

4

L

likely be obtained from such forage crops as alfalfa.

2. VWith the development of technology to dehydrate and

compact alfalfa into small pellets, ft is now possible
economicall& to transporf alfalfa internationally. Accordingly,
the demand for alfalfa pellets is rapidly growing in such
ﬁlaces as Hawgii and Japan which have a high_human’population
but do not have enough pasture laqd to feed their ﬁoultry,

beef and dairy herds. Iran recently made an enquiry to

purchase 10,000 tons of alfalfa from North America (Canadian

Export Association Review and Digest Bulletin, July 1978).

-

~ i

3. As the s0lids become more depleted and price benefits

from growing high priced crops diminish, more consideration ) §
will inevitably be given to incorporating soil improvement !

)
(‘“ crops such as alfalfa in the crop rotation program. Farmers

"o
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in the Outlook irrigation area‘of Saskatchewan réport that

L

after growing alfalfa, one or two grain crops can be produced

with a minimum amount of fertilizer and without having to

use herbicides to kill weeds (Lyster, 1978).

' In add}tion to being the principal pollinatorﬁjg?
alfalfa, leaf-cutter bees also supp}lement pollipation of

- such economic crops as blueberryf/;jjnto%p, vetch, alsike,
sweet clover, sunflower and rape.

- -

The use of wild bees to supplement pollination of
crops. which are effectively pollinated by honey bees is 2
recommehded by apiculturists (Free, 1970; McGregor, 1976),

since there is a progressive decrease in both the amount

¥
of honeyyproduced and pollinating benefit firom each additional

-

e

hive, as increasing numbers of honey-bees seek out dimﬁnishing

numbers of unfertilized flowers.

'

There may be other intrinsic benefits from large -

Y - -

-

populatibns of wild bees, such as . maintenance of natura

balances. Cross-pollinated herbs and shrubs produce fruits

anﬂ berries which- build up the migratory energy reseryes
" of birds duriég the autumn. Large bird populations devour

enormous numbers of insect'pests,'particularly throughout

/

/
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the rapld growing period of young birds during spring
and summer. Thus, indirectly, leaf-cutter bees might

sergg:to subdue large populatioqé of insect.pests. o
w ‘
T

1 .

1. Declining Alfalfa Seed Production despite growing

Demand and increasing Price

Despite strong demand and good prospects for inc-
reased use of alfalfa seed, Capadian production has pro:
gressively declined to far below seed requf;gﬁents. Currently,
Canada produceé less than half thé alfalfa seed it uses, and
the cost qf seed to the consuTEf since 1960 has risen b%

over nine times (See Table I, p.ll)

The cost of seed to plant 1 ha of alfalfa at average
rate (10-20 1b. per acre, McGregor, 1976) has risen from
$8.25 in 1960, to $75.00 in 1979, an expenditure which
could be recovered only under obtf;al growing conditioﬁs.

¥With increasing numbers of parasites, predators and

,
.

i 4
diseases arising to prey upon the domesticated leaf-cutter

bee, prospects for improved .seed prolluction are diminishing

\‘

3

2. Use of Hormey Bees for Pollination of Alfalfa

For reasons which are not.understood, about 50% of

the honey bees in southern California and Arizona collect pollen

/ )
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- TABLE 1
ECONOMICS OF ALFALFA IN CANADA\1948-1976a

- It

1
1948 1958 \968 1976°
. (x 000kg) (x 000kg) (x000kg) ! (x000kg)
i -
Production 9,079 : 1,623 854 . 1,218 ©
Consumption 656 3,400 2,966 3,848

Im;gptssv 0¢ 2,397 1,460 2,428

Exports 9,051~ 1,880 ////’” 127 233
\\\\_,~%71;///’//, ~

% Calculated from data taken from Plant Products Division,

\r‘Department bf Agriculture, Ottawa.
¥ A . (<4
Last year for which figures are cﬁrren%ly available

o

b

-

¢ No imports 1944-1950_ !

, ¢ , R
// ‘The following may be noted:

L]

Decrease in production of seed during

the past 30 years.,.............. P S N 87%
Decrense 1n eXPOTtS.:.... s ctveoeeerneneernenenens 96%
Increase in consumption,.........c..uniea.. S 487%

Increase in imports from O kg 1944-1950
 to 2,428,000 kg 1976
Increase in price to consumer from 55¢/kg

1960 to $5.00/kg 1978....... A (P -1 -

»
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and 2-3% trip alfalfa flowers; in Canada, none collect
péllen and less thaﬂ 0.2% (2 bees out of 1,000) trip alfa
iTorchio and~ﬁarker, 1975). Pollen'collectipg(amd trippi
rates by honey-bees decline progressively in more porther
alfalf; growing\regions: When a colony of hSney bees was
forced to forage upon alfalfa in Manitoﬁa, the acquisitio
of pollen fell off sharply and the'strength of the colony
even with 5 ‘colonies per 0.4 ha, unpro table yields of

64.4 and 72.5 kg per ha we}e produced ih two test plots

b B s st L o a1
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progressively diminished (Stephen, 1955). On the other hand,

Situatéd in large fields where the honey bees could not be

attracted 'to other flowering plants. °“Hobbs and'Lilly (1955)

stated that honey bees cannot be conditioned to gather pollen

from alf{lf , even by caging and compelling them to do so,’

as was attempted in Alberta. They concluded that beyond

3

Lt

PN

: \
2, 3).

© ————n

4

accidental tripping, honey bees cannot be used to po}linate

alfalfa, in order to prbduce profitggle yields of seed (Figs.

Temperature, humidity, rate of evaporation and plant

transpiration affect the volume and concentration of nectar

~ q
produced which in turn influences the alfalfalflower's

attractiveness to honey bees. Environmental factors also

influence osmotic and the turgal pressure éxerted by the

| o

it
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U ‘ ) ]
staminal coiumn to tear apart the connate keel petals ‘ : |
and trip the alfalfa florets more readily (intensified \
suniight; focused éy means of a magnifying glass, tends to
trip the alfalfa flower). It appears that honey bees can .

_set Qszpomic seed yields in the arid areas of Arizona

and southern California, which are under irrigation (Stepheh,

- 1955) . ! [\— N

Whatever the 'explanation is for thé tripping or

) ‘
I ‘ non—trippiqg 9f the florets, economic reality asserts itself = /

in that honey bees poillinate alfalfa in «southern California
( ' | l to the extent that most of the alfalfa seed imporled into
Canada is produced in southern California. Some glfalfa'
| ) seed is also impbrted from Waérington and Oregon and occaslon-
h . ally from Argentina. Alfalfa seed production in Washiggton, |
and Orégon,is, however, dependent upon pollination by the
accidentally introduced alfa}fa leaf-cutter bee Megacﬁile
rotundata whose populations are‘qurrently being depressed |
by rapidly increasing parasites, predators and diseases.
/ Vhen M. rotundata was first introduceé to tﬂe states of
"O;egon and Wash;ngton across the Rocky Mountgins, Stephen and

Torchio (1961) investigated and found that despite high !

population densities it ‘'had no imminent enemies. Six years

/ later, Eves and Johansen (1967) found 30 species of insect .

4 ﬁ
-
.
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_énemies preying upon M. rotundata, with up to 78.5% . N
mortality in 1971 (Torchio, 1972). Consequently, prospects
of continued alfalfa seed production in those states are

declining. o

8}
/

3. Selecting'a Compatible Alfalfa Pollinator - Coevolution

 Selection of bees fér the pollinati;n of alfa}fay
should not only take info account the floral structu£;,
pollinating mecbanism§, colaur’, odour, and proportion of
nectar/pollen prodgced, but also the range_of plant species~\y,
which,will'devélop pollen grains that a particular growing

‘bee larva can digest and assimilate.
%

Ay
LY

J Buckwhéat flowers, fqr eﬁample, bear iarge, prolific
and semi-exposed nectariferous glands. They also have short
petals mounted on stout peduncles whicg_regulate the opening . »
or closing of‘the petals in response to humidity, conqentra-
tion and viscosity of the nectariferous fluid produced. J
e In the cool damp morning when flow of nectar commences, the
petals are eyerted. exposing it to the air. The fluid

nectar is evaporated hy the wind, to a concentrated, viscose

substance, highly preferred by honey bees. To prevent
. ‘ .
excess evaporation during the hot, dry periods, the petals are ~

drawn inward and firmly pressed against each other along the
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median length, forming a minute median tunnel.: Honey bees,

’

which are genetically, physiologically and nufritionally

programmed to metabolize stored honey and huddle to maintain

critical Body temperatures ‘throughout the winter, are
naturally attracted to plants such gs buékwhéat, producing’
nectar with a high sugar concentration, Wheﬁ’nectar with a
19w‘sugar congentr;tion is c¢ollected, it must be fanned by

I . ‘
the wings of the bees inside the hive to evaporate the

excess liquid and transform it into honey which can be

stored and eaten during the winter. o

; ’ Alfalfa, unlike buckwheat, kas a minute nectariferous
gland which }s‘deepay concealed within the corolla tube.

!
The small semi-circular nectar chamber at the base of the

b N >

I corolla tube is semi—conceale? from the opening to the-omtside
by a robust and elongate staminal column which encloses

v the ovary. Along with this, a connate sepal cylinder tube

L

provides a secondary enclosure around the corolla tube.

Thus, the nectar produced by the minut% nectar?ferous gland
.is almost entirely protected from evaporation. Bées which
hibgrnafe throughout the winter do not need po accumulate
nect'a.r for winter "co’nsumption, hence'nectar(which has a'iow
sugar content)is adequate for being mixed with the pollen

(j) : grains to provision the cells, or being ingested by the

NS .
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l v
female and male for maintenance.
~ { .
Since males do not require the proteinaceous pollen
) grains (which are thrust‘against the’hypostomal region‘of
> A |

the head when the sexual éolumn‘is tripped), specialized

\ structures, suéh as the hypastomal concavity and tubercle,

and the ventrai maﬁdibular tooth with a tuft of outwardly

curved bristles. at the -apex, have evolved to brush away

!
|
]
|

| and catapult the pollen grains every time the mandible
a /
g closes.

\

4. Feasibility of Using Leaf-Cutter Bees in Large Scale

Alfalfa Seed Production

¢ ” Leaf-cutter bees are the most efficient pollinators

of alfalfa, tripping and effectively cross-pollinating

over 90% of the flpwers they visit (Michener, 1953; Pengelly,
\ "~ 1953, 1958; Bohart, 19575 and others). Many species \

biologically len&’thgmseJVeS'Ld'alfalf; pollination since the -
- ‘adult %light period is approximately synchronous witp the
\ "flowering period of alfalfa. ‘

I ’ \ \

o

; ‘ Hobbs and Lilly (1954) oﬁserved that, "No Qpecies of
: \ Megachile.emerges before alfalfa comes ipto bloom in southern
L“) Alberta.'" On the one hand, this 1ndica€es that a large

/ [
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populationhof a native species would not emerge and disperse
or perish in.a large a1fa1fa field before it began t?
blossom. On the other hand, it also exposes concern that
early alfalfa blossoms might pass their fertility period
before adult pollinators emnged. To coincide and
synchronize more clbeely the alfalfa flowering with adult
Megachile eme#gence Hobbs (1956) proposed that the blossoming
period of alfalfa might be delayed by '"clipping'' or the
fllght\perlod of the bee might be advanced by se}ectlng and
reproducing earlier emergin% adult stralns which can usually
be collected at various 1oca1ities.' Hobbs andﬂpilly %130
noted that in Alberta, flowers tripped after Aﬁgust 5 in 1950
and August 15 in 1951 were destroyed by frost before they
had éime to mature., Thus, a desirable adult flight period
might extend from approximately mid-June to mid-August. A
slightly advanced ﬁlfalfa flowering period‘eccurs in‘Ottawa’
where a few plants begin .to blossom /in early June with K
blossoming beeoming more general by mid-June. Since adults
live for about 1 gonth earlier and later varieties or specigs
might be selected to finish adequate populations throughout
the‘opportune flowering time frame of alfalfa. . '

5. Implementation of a Long Range Bee Management Prqg;am

A, Providiqgfnesting domiciles

The main limiting factor to economic pollimnation

I
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of alfalfa is an acute"sbortagé in the numbers of leaf-

%

| .
cutter bees. The principal remedial step to increase
population size is to fabYricate or provide acceptable’

nesting domiciles.

%
i

S

For species nesting above ground (in stems or wood),

such as Megachile relativa, M. centuncularis, M. inermis,

M. fri ida, M. mendica and others, domiciles similar to
M. frigida, M. mendica , ,

. those described bg Hobbs (1973) which are currently used for

M. rotundata; or bundles of herbaceous or'woody stems such

as sunflow r stalks or sumac twigs; or clusters of white spruce
or poplar poles riddled with short holes leading to a
semidecomposed interiof cor7, could be provisioned. For :
species éuch as M. frigida which contributed to' a near record
vield of 1,069 kg of alfalfa seed per ha, on a patchy
12-year-old alfalfa field in ﬁénitoba, Stephen (1955) recéﬁf
mended that after 14 to 19 years, a felled log was adequately
decayed to permit M. frigida to'excavﬁté nesting holes. He
also observed that the‘y; frigida nested in "...straw-stack
botto;;, old sawdust from mill waste and in 1/4-inch brass?
pipe...". In Ottawa,the author observed females of !ﬁ frigida
inhabit practie¢ally every available crack in 10 x 30 im (4 x
12 inch) white spruce guafd rails of a large, car parking
area. the west side of the Biosystematics Research Ingtitute

k
|

P L T




TR

n e s ere wa e e mem v e a e s . . T T I PO P SO

19

'

(NeatZy Bu%lding). A female did not exhibit any repulsive or
aggressive tendency tgward another femme inhabiting a similar
crack‘in the guard rail. Two femalés which entered the same .
crack, excavated tunnels in opposite directions. 1In the
excavation process the parﬁ;cles of wood chiselled out and
pushed backward by one fe@ale would spill over into the
tunnel being gkcavated by fhe cohabiting female. The
alternate pushing of wood particles from one‘funnel into the
other did not interfere with their central aim of chiselling
a tunnel and pushing the wood particles backward. Unfortun-
ately, the nearest blessoming alfalfa field was xut for
experimental purposes, and tﬁe number of the bees diminished -
soon after the alfalfa was cut. Bees which nest in plants
above ground can be transferred in their domicile during the
iarval (autumn) or pupal (spring) stage to prospective
alfalfa fields which will require pcollination. Species:
which dig burrows &and nest in the soil, such as Megachile

melanophaea, M. perihirfa, M. dentitarsus, M. latimanus,

M. texana (Fig. 10), M. parallela, M. wheeleri and others

require to have firm uncultivated, well drained, éandy to
gravelly soil in which to make their nest. Sldden (1918)
observed !;Ggerihirta tolnest gregariously in a new g;avel
railway embankment at Cochrane, Ontario, and at Invermere,

British Columbia he noticed the same species nesting in a ,

. e
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lnearly new‘grave1.§o§dl Sladen (Apiarist of the Dominion
Experimeqtgl Farms) noticed considerable numbers of  /these
bees effectively tripping alfalfa at Medicine Hat and
Lethbridge, Alberta. He concluded that there might be
'"...some hope thaé perihirta might be encouraged to bréed
in the vicinity of\alfalfa fields by spreading,gravél and

1
making it firm by rolling." Salt (1940) noted that leaf-

cutter bees nested in‘'firm undisturbed soil along the borders
6f creeks\andwrivers, headlands, uncleared brush, shelter
Belts, and strips along fences. He suggested that alfalfa
'( ) should be grown'in long strfbs along uncultivated 1£nd which
might be suitable forlnesting\sites. In conciusion, he
proposed that "if plenty of nesting places were available,
the bees would probably multiply to keep pace with the inl

1 1

creasing food supply." ‘ -

K ’
! £
i

A restriction tolthe use of ground nesting speéies
isfthat they cannoﬁ be readily transferred. When a tiéld of
alfalfa requires to benrejuvenated periodiqally and flowers
are not‘available, an alternate field with bléssoming \

alfalfa must be available within relatively short flying

range tq sustain the population. >

N
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B. Establishment of secondary plants for cell construction
.. ;

Megachile rotundata uses alfalfa leaves for building

its nests. Michener (1953) noted that the native North
American species M. brevis cut alfalfa leaves for cell
canstruction. Similarly, Pengelly (1955) recorded M. frigida »

to use alfalfa leaves. * Hobbs (1956) on the other hand,

stated that lack of plants from which sections\of=leaf

could 'be cut for cell construction forced M. perihirta to

i
i
H
3

use leaves of Prunus virginiana (Chokecherry). It is

probable that, for the majority of Canadian species, suitable

—
B

éeéondary plants might have to be planted and made available,

3

: to produce leaves which leaf-cutter bees could use for

building cells.

N

&

\
In the southern part of central Eurasia, where alfalfa

probably originated (Bohart, 1972), and where the accilentally

introduced alfalfa leaf-cutter bee (M. rotundata) may have

emigrated from, it is estimated that there may be up to
140 species of Megachile belonging to the subgenus

Eutricharaea (Parker et al, 1976). They are closely related

to M. rotundata and may also use alfalfa leaves to build

.
their cells. Importation of selected pollinators might
eliminate the need for a secondary plant. There are reports

) " (Parker et al, 1976) that these bees are providing good

i

\
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pollination éervice in such countries as Poland.

-

C. Annual access to flowering alfalfa

\ e
To maintain high and effective alfalfa pollinating

populations of leaf—cutteﬁubees,:an adequate supply of
flowering alfalfa pasture, within short flying distance,
would have to-be available annually. Absehce of an adegu;te
alfalfa floweriﬁg pasture for one season would cause the

o

bees to disperse and perish.

To rebuild or restore a population would take more
than a half dozen yearsl Un%ike soq;al honey bees which
ma}ntain a relatively large worker popul%ﬁion(by huddling
and feeding upon the stored honey, solita%y bees have a relatively
low’rep;oductive rate. Eacﬂ female in Can;da with a single
generation per‘year can optimally produce about 30 adults
fof the following year. Leaf-cutter bees often have a Bigh
male ratio pf 2 or 3 males per female, \Theyéalso have a high
mortality rate imposéd by variéus insect parisites.apd pre-
dators. Based upon a sfudy of emergence and mortality
of 214 cocoons of seven species of leaf-cutter bees, Pengelly f
(1958) estimated a 4-fold annual reproduction rate.  Bohart
(1972) reported that farmers using the domgsticated leaf-

cutter bee, M. rotundata, were satisfied with an annual [

doubling of the population even in good years. - \L\J/

s | y
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Uncontaminated Breeder Stock ’ o

b

Pupae used for breeder stock could be ex ined to

ensure that nonelar *ﬁéﬁtaminateq with parasites and predators.
Pest~-free stock/gight be propagated in lafge cultivateg

areas which do not have suitable habitats to sustain hosts

or prey, with isolate fields planted to alfalfa. A EOntami-
nated population could be destroyed and replaced by healthy

pest-free breeder stock.

E. Maintenanl;.of Populations of Several Species
Factags affecting fluctuations in population
/ ! - ¢ !

7
densities 0f solitary species of leaf-cutter bees have not

been ascertained, nor can they be readily moderated. Thus
instead of being entirely dependent upon the well-being of

a single species of leaf-cutter bee for sustaining an

B

economically viable alfalfa seed industry, several species
should be maintained as alternate pollinating reserves to

ensure adequate annual pollination.

o o e e
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I111.  SYSTEMATICS OF LEAF-CUTTER BEES

r v
’ -2 -

Family MEGACHILIDAE
| y \ ‘ :
! : ‘ / Leaf-cutter bees belong to the genus Megachile and -

1l //
// . / ‘

are contained #ithin the family iegachilidae. Biolog{cally

’ -

xéﬁd s‘%ucturélly, the family differs from @ll‘other bees

/' in tHe fqliowing ways: , p

1. Females collect and carry’pollen on the ventral side

///’ ‘ of the abdomen, instead of on the hind \legs, and haVe/g////f”’”’ﬁ_

//
brush of stiff bristles between which the pollen grains

[P

are inserted and comgacteg. Thus, abdominal sterna II-VI ‘

——

\ “~ serve as the pollen carrying basket, called the scopa.

2. Front wing with only two, approximately equal sw -
marginal cells (Fig. 48), marginal cell either rounded
distally; or if acute, then slightly bent away from t
. " costa; first and second recurrent veins opening onto the- ' '

second sub-marginal cell; basal vein approximately straight.
\

!

' 3. Subantennal suture arising on the ‘outer side of the ' 2
‘ anfenn£1~socket. In all other families of bees, except 5
Andrenidae, the suture arises'on the inner side of the |
socket. Andrenidae differs by having twélsubanyennal‘

sutures, one on the inner and the other on the“outer side Ao

-t

¢
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of the soqket—. 8
. y ‘

‘4. Labrum usually longer than wide, and normally inflexed

beneath the xpa&ndibles, which come very near to the clypeus

’when closed, thereby conéealing most of the labrum beneath.

In other families of bees, the median section of the apical

"margin of the clypeus is more distant from the mandibles

when closed, thus all, or a greater portion of the ‘basal

l i
section of the labrum is exposed. : \ )

5. Along with other specialized families of bees, the

' tongue {n Megachilidae is long and slender; 1st and 2nd

segmenfs of the 1labial palpus are greatly elongated g.ndv/ ’
flattened while the apical segments are short. The galea
of the maxilla is alsc_ﬁ; greatly efdngated while the

maxillary segments of thelpalpus(at the l-Jase of ‘t-he;, galea

are much reduced in size and number.

&
1

v
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Genus: MEGACHILE Latreille 1802

v This genué contains a large number of subgenera
and species and is present in all the major land masses'

around the world. ' In Canada, Megachile is represented by
4 N

‘10 subgenera and@ 29 species. 'Species‘belonging to

Megachile can¢be separated from all other, genera of be&k,

T :""I,
except Coe¢lioRys andgCherbstomoides“.by the absence of an

arolium (Figh 53), .agdistinct'pad brojecming between the

. tarsal claws, E%d usually extendlng beyond half the 1ength

[ v

of the claw. Coelioxys, a closely related parasitic genus
in which the female has ldst its scopa, can be separated
by the hairy eyes in'which the length of,the hair is much .

greater than the dlstance which separates them, and the .
/

/prominent posteriorly projecting, lateral spine which both

"males and femaleS bear on the“scutellum. Chelostomoides

is also a cldsely related genus in which the female uses |

resin, insiehq of cut sections of legves, to construct its

cells. Females of CheloStomoides can be separated by‘thé

v

L

absence of a cutting edge on the inner side of the mandibles.

They aléo haQe a conspicuous pair.of poliéhed and rounded
median tuberclgs at the apex of the clypeds. Males_can

be recognized by the three gxgpsed terna, with sternum IV
and the following sterna retracteé/jnd conqeaied beneath

sternum III,

[
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All the speoies of Megachile are entirely black,
although the males frequently bear highly elaborate and
coloured front legs ranging from ferruginous to white
and conspicuously contrasting ‘with the black integument

\ o on the rest of the body Usu;lly Megachil are short,

robust bees w1th the propodeum shortened and the dorsal

e,

side of the metanotum steeply sloped beneath the large
k)

scutellum. Thus, the posterior aspect of the thorax is

nearly vertical in lateral view.

: (-} In“males and femiles of Me%achile, the apicol rim on
v both the front and the middle tibise each bear two promi- |
nent teeth and a polished, semi-ovate bosterior field.

- . A éfrong, apically rounded ahterior tooth, dorsad to the
tibial spur is followed posteriorly by a second acutely
angulate tooth formed by a sharp carina branching from the

| apex of the angulation and directed obliquely toward the-
base of the tibia; the length of the sharp carina which also

© ) e borders the semi-ovate posterior field is usually subequal

to the distance between the two teeth. o o

e — " - |

. f

¥hen the front leg is brought forward with the tarsus

~ [

o angledposteriorly, the two teeth at the ex of the front
(f) ' tibia, are positioned posterior to the mandible and
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may serve to dig into and shi{t posteriorly the Qood, soil,
resin and other particles 1éosened by the mandible; alter-
nately, thec}egth also wedge against the tunnel wall to -
provide the grip to thrust the body anteriorly to achieve a
progressively deeper mandibular bite. The polished semi-
ovate or spatulate field with 'a brush ?f bristles at the
base, serves to push the loosened ﬁarticles posteriorly.
The teeth at the apex probably enable the males and females
to chew their way out of the pupal case and out of the

nesting tunnel. In the females, they may also serve in

excavating nesting tunnels.
l : ‘ o

Females (Fig.48)

]

1. Abldominal modifications to facilitate pollen collecting ‘-

Transfer of the pqllen load from the hind legs to
'the,scopa, on tﬁe ventral side of the abdomen, has brought
about a numbef of structura;‘modifications to the more
specialized females. To facflitate collectigg, inserting and
compacting of pollen grains, the abd;men has/achieved a’great
deal of do’i“sojrentral flexibility. In all Megachile, the
first abdominal tergum has a broad concavity anteriorly,

which accommodates the convexity of the propodeum t? permit

the abdomen to become strongly elevated. The anterior

Hyw
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conca&ity Bn tergum I is bordered by a weak, semi-circular
suture dorsally'which morphologically apprbéches a minute
carinate rim in some subgenera or a narrow flexible semi-
membranous suture in others. The telescoping ability of
abdominal terga 1is greatly iﬁéfeased with'tﬁe.apex of the
preceding tergum sliaing over the following tergum. Median
”1engths of terga I to Vhave decreased and the basal trapsverse
grooves have deepended aﬁd shifted posteriorly to form the
gradual grooves near middle of terga II to V allowiné the
apex of the preceding tergum to slide into\fhe transvéiée
( } furrow and permit the abdomen to become sharply upcuréed.
The basal sterna are also shortenéd longitudinally, with
sterpum I bearing a protfuberant postmedian angulation and
having oblique lateral arms extend;ng toward the apico-
lateral\angles of the sternum, thereby bordering an infléxed
’ crescent-shaped preapical field. ' Sternum II is shortened
by having a crescent-shaped, median emargination along the -
anterior margin. The shortened basal sterna permit the
abdomen to become downcurved more sﬁarply. The median
longitﬁdinal abbreviations of the terga and sterné reﬁder a ' /

'  short broad outline to the more specialized Megachile, K when

they are examined in dorsal view. Y .
: {

| .
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3

2. Leaf-cutting and nest construction
|

The cutting of ‘oblong or rounded sections of leaves
for making cup-shaped cells is unique to leaf-cutter bees,
The use of sections of leaf toﬁbuild a cell yields distinct
bionomic advantage which might be com;;red with building
a house out of large sheets of plyboard instead of making

it out of handfuls of mud or cement. Closely relatéa

genera such as Chelostomoides, which is morphologically

similag and was included as a subgenus of Megachile by
M;tchell (1937, 1962), uses plant resin intermixed with

pebbies for constructing'and moulding the cell (Michener,

1962).

]
!
i

x‘A wide range o} nesting sites in whibh to build the
cells is selected by £he females, depending largely ﬁpon
their habits and mandibular structure. Heavily shaded,
damp areas are avoided, and the tunnel opening is usually\
exposed to direct sunlight. Some ‘subgenera and species,

such as inermis and frigida, beay pointed odter mandibular

teeth with which they are able to excavate tunnels in rotting

-wbod; others clean out and occupy.tunnels made by other

insects or wedge their way into crevices 1n wood, such as o
N 77 , N |
between and undernéaty a shingle in the roof. Frequently,
‘g .
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Fig. 4. Completed and sealed cell, containing *A)
both pollen and nectar provisions and an egg.

L
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Fig. 5. Circular leaf section cut out to cap’ g

and seal the cell.
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nests are made in broken, hollow or pithy stems or shrubs

or herbaceous plants. éome subgenera\excavate/a tunnel in
the ground beneath a étone or clump of grass and still others
expeditiously ﬁake their nests in such fragile sites as

dried rolled leaves. The tunnels vary from 5 to 10 mm in

diameter and 10 to 100 mm in length. Large crevices or

openings are filled with sections of leaves or petals to form

a rounded tunnel of appropriate diameter. One to a dozen

‘cells are constructed one on fop of another in the tunnel or

burrow. ]

3ix to a dozen oblong sections of leaf are moulded

and cepented along the margins with salivary secretions

/

’into a somewhat parallel-sided oblopg cup. This is filled

about\two—thirds full with a mixture of pollen and nectar.

A singlé egg is laid on top of the provisions and the cell
is sealed with precisely cut circular lids of a size which
snugly covers the end of the Eell. .The liq\is firmly pﬁshed
in, forming a slight concavity while the edges are firmly
pressed against and securely glued to the wall (Figs. 4, 5).
Extra, usually extensive, precautions afe taken to seal off
the exit opening and thereby provide additional safety to

the entire series of cells within the burrow. Sometimes, an.

extra, empty or vestibular cell isﬁhgde on top of the pro-

o
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Opposite p. 32

Fig. 6. Salivary strands 1nside leaf cell,
forming the framework for the impermeable
gelatinous capsule.

L

Fig. 7. Overw1nter1ng larva, wi hin® the leaf
éell and gelatinous capsule prdduced by the
larva. N
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Qisioned cellé. The 1a§t cell is often capped or plugged
with up to 30 sections of; leaf alternated with masticated
leaf or wood fragments, very distasteful and tough terpénes,
resin or soil particles.‘ It has been proposed that, after
burrowing through the thick\plug, the empty cell would dis-
suade predators from further pursuit. The empty space may
also place the last larva, beyond the léngth of the ovi-

positor of such parasites as Sapyga or Monodontomerus

(Figs. 86, 92, 93).

The egg hatches soon after oviposition, with the larva
becoming fully develgped upon the bollen and nectar pro-
visions. Strong gelatinous strands are woven to form a
net between the larva aﬁd the fecal pellets on the outside
(Fiés 6, 7) followed by the formation of an impermeable
and waterproof capsule. The larva orientates itself with
its head toward the opening of the tunnel (since the adult
is unable to turn itself around in the cell), and remains
in the diapause stage in the capsule within the cell until
the following summer, when the larva pupates and emerges
as adult a couple\of weeks later. \Eome specieslsuch as
M. brevis may have more than one generation per year, with

the development from egg through larva anq pupa to adult

taking place in about a month (Michenmer, 1953).
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¢

In spite of the egg in the cell, at the base of tﬁe
burrow, being_oviposited first, the adult‘within i{ cannot
pass the series of succeeding cells placed on top, to make
its exit. It may be that, following pupation, the adults
spend a number of days firming and hardeniné up within the
cell, Perhags, primed by suitable weather condipiéns, |
maturation pheremones and vibrations generated in the process
of the adult chewing its way out of the pupal case and leaf
cell, all the adults within the tupnel may become aroused
to make spontaneous exit. Each adult chews the 1lid, which
covers its cell and the entire tunnel coﬁtaining all the
adults becomes open to the outside. Males placed in outer
cells often emerge a few days ahead of the fgmale (Medler .
and Lussenhop, 1968). Sometimes up to 2 or 3 males develop °
for eQery female (Torchio and Parker, 1975). Aduits live
for about a month.

v

In specieé such as M. inermis, in which‘the females

are distinctly larger than the males, wider burrows with

larger cells are made and provisioned for the developmept

of females. Thus,the mother appears to harbour the premoni-

tion and design, at the time excavation of the burrow
\ ¢ 1
commences, to either make a larger hole for the subsequent

development of a series of females, or a smaller\holejf9r the

|
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development of males. For ethple, a fertilized egg, which

will develop into a female, is deposited into a larger cell

with more provision in thggéeries of cells made in the 1

‘ -
from the same burrow (Fye, 1965). In other species, in

'

arger

burrow. Occasionally, both males and females may emerg
jhich

the males and females are of approximately equal size, males

are normally deposited in the outer cells. Males ysually

have a sharply pointed outer tooth which might be adapted

for chewing through the enlarged outer plug.

3. Mandibular morphology (Figs., 54-83) .

a

The tasks of leaf-cutting and burrowing have brought

a progression of mandibular modifications on the inner and

outer cutting edges, as wellvas denticular shapes and

emarginations, to the extent that the cutting side of the

mandible, provides one of the main areas of morphological

Ldiyersity, by which females belonging to the various sub-

‘genera and species can be recognized.

s

Since the two mandibular condyles at the base of

. mandible provide a riéid axis or pivot and since the

each

" mandibles may alternate in having the left mandible slide

over right or right over left, achieving a single co-ordinated

cutting edge on a wedge-shaped mandible is impossible,

-

This

K




can be observed by alternating tﬁé wedge—shgped blades on
scissérs and gttempting to cut while operating on the

same axis. To compensate for the separation that develops
as the wedge-shaped mandibles slide past each oéher, a

; p .

secondary cutting edge develops on the inner side of the

mandible. ’ &

In the closely related genus Chelostomoides which

makes it cells out of resin, a secondary inner cutting
edge is absent and only an cobtuse angulation is present

on the inner side of the mandible. In M. montivaga

"(Fig. 59), one of the more primitive species of Megachile,

(which maxes use of cut sections of flowers which are easier

" to cut), the more obtuse angulation, which is present in the *

more primitive Chelostomoides, develops into a distinct

inner carinatée cutting edge. The inner cutting edge is,

however, low an? can scarcely be seen when the mandible is

examined from the outside. In the more advanced species, such

as M. wheeleri (Fig. 64) or M. addenda (Fig. 61), the

inner cuttiqg edge” is highly de&eloped and elevated to reach

.the summit of the basal denticle and to completely occupy

the emargination between the 3rd and inner denticles (Fig. 64).

t

Another mandibular modification is the eversion of the/,

\

,
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outer denticles to become nearly perpendicular to the axis
of the mandibular condyles and the flattening and expansion

of the outer tooth. 1In the more primitive species,

' such as M+ montivaga (Fig. 59) or M. inermis (Fig. 60),

alignment of mandibular denticles is .nearly parallel with

" the axis of the mandibular condyles, thereby forming a

i

scoop-shaped mandible with pointed outer denticles which
can chisel into and exgavate holes in wood. Stephen (1956)
observed M. inermis excavating a tunnel in a rotting tree.

In more specialized species, such as M. wheeleri (Fig. 64)

|and M. melanophaea (Fig. 63), the outer denticles are

everted and flattened. Thus, the mandibular‘dénticles .

form a nearly straight blade and are aligned gpproximately
perpendicular to the axis of the condyles producing a scissor-
like formation which provides greater leaf-cutting ability

at the expense of excavating competence. Future observations

may confirm that these species are inéapable of making

excavations in wood. Accordingly, M. melanophaea has been
observed to nest in the soil (Hobbs and Lilly, 1954). The
mandibles are probably used to loosen the soil, while the

legs may eject the particles out of ‘the burrow.

3!
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4, Bionomics - Strategic deployment of time and energy to
\ -
propagate life

w

~ \

The question arises as tg whether the propagation of
life is advanced bionomicaily by excavating a deep secure
tunnel (Stephen, 1956), which takes 3 hours 40 '‘minutes,  in

the trunk of a rottén tree, or whether some advantage could

be achieved by building and provisioning extra cells inétead,“

in such fragile and hazardous sites as a rolled dried leaf,

or the broken stalk of a hollow herbaceous plant.

Bt e b e s P T e e I e R Tt o

It appears that climatic conditions play a sigpnificant

role in determining behavioral patterns. Iﬁ more southern
regions such as Kansas, where pefsisﬁen; hot er winds
accelérate and shorten the flowering periods of plants, tiny
species such as M. brevis predomindte. They have small
bodies, are swift fliers ;nd perpetually engage in extended
flight (6.44 km - Michener, 1953) sgfrching for fleeting, -
flowering pastures and expeditidYsly building one or two
cells in fragile sites along the way. In cool, huhid Qnd
more nortﬁe?n Canadian regions, where a 'smaller dive?éity

of plants blossom over an extended period of time, larger

species such as M. inermis predominate. They often excavate

holes in rotting wood, about 10 cm ;ﬂ depth; then build -

\

N
and prov£;?3h~§§jfj‘§0 cells end-to-end. The final cell ii//

\ \

y
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securely capped with 10-30 circular layers of leaf which
are alternately and variously fllled w1th chopped 1eaves

wood particles, resin, terpene moss, 5011 and sand grains,

to e*sugé that no -prey will penetrate ihe“opening hole.

,s',
- e '
»

L~

gOp;ima%}y, the female has about 30 days time to

prbpitiousiy‘de loy her stategies.- ~It is active at
- . . P (% :

temqgrﬁtures about 20°C and usually commences activityfabout

¥ o ‘
10:00 A.¥. and ceases working at about 6:00 P.M. During the

. &
8 hours of activity, the female is usually able to fully

t
i | P

compléte one cell per dayv(Fig. 4)..

The followtngggak}age times are requlred to pg;form

the essential functlons ! \ U

. : . hr., min,
. . : ~ BN e—
- Excavate burrow, 10 cm deep, in rotten -
Pl } > . ‘, . \
wood to accoqpodape‘abqyt 10 cells placed ' \ \
end to end (Stephen,. 1956) * . 3. 40.
. ; ST
1 , - . L/
- Construct cell or cup, with 6-12 oblong - .
- )‘ a
sections of leaf, moulded and cemented .. ! ”
with salivary secretions arbund the : T \
- _ v . . — i o .
margins to form the cell...............,. © 2. 30.

-
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- Provision cell w1th pollen and nectar,

15-18 loads‘ each load accumulated from
& b
about 200 flowers at approximately

4 seconds ber flower. Total number of

floﬁers visited .3000-3600,.....,...:..... © 3. 40.
~T L
- Lay CEE. o e e v, EEREEEY M'W ............... .. 06 a,
- Cap cell, with 10~ 36 leaf caps........... . 30
Time per cell at optimal cond%tidhs . T
less excavation time - \-» é;,ﬁg- ! ’

During her lifetime, the femalé can optimally

proguce about 30 adults but rarely produces more than 20.

[
With a sex ratio of about 2 or 3 males per female, 5-10

females and 13-22 males may be produced. Taklng into

account environmental deterrents and #iazards, uch as

climatic conditions (te@mperature, cloud, wind and rain);

birds, mice, diseases, Predators, and parasites, which

sometimes impose a toll of ‘up to 78.5% mortallty, the

¢ 2

behaviour of the female must be genetically, strategically
prcgrammed and charged with activity to perpetuate the

species. ‘ >
P t
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Males (Fig. 49)

1. Morphology |
In males, the first 4 abdominal sterna are scle;otized

‘and fully exposed, while sterna V-VIII  are partially

\meﬁbrapous or atrophied and retracted beneath sternum 6. S
To compensate for the retracted apical sterna and shortened
sternalrlength, tergum VI is strongly curved downward

to fdrm the apex of the.abdomen, and a prominent pdstmedian
transverse carina develops to éimulate a terminal aspect .

for the abdomen. Tergum VII lies anterior to VI and tergum

VIIIis partially atrophied and not exposed. The tergum

. , :
and@ sterna have an elevated basa} rim called '"'gradyplus";
1

they also have a reflexed apicalfrim called "duplication"

folded beneath the segment. Thus, the duplication at the

\ apex of one segment slides over the gradulus at th base

of the succeeding segment. The apical section of tergum

. |
V1 is directed anteriorly; however, the duplication on it, !

which usually has two pairs of tubercles, ié'reflexed
posteriorly to permit the apex of sternum IV to slide over
the duplication. Sometimes, as in M. inermis, the 1aterg1
tubercle is notched at the base on fhe inner side, and

serves to anchor the qpigg-late;ll!section of sternum IV.
Sterna V and VI which are withdrawn beneath sternum IV, are
usually highly modified and often bear speéialiied‘and . ‘
[

0
1
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. distinctly variable hairs.

f
\

N 2. Functional Modifications

Males- exhibit a progression of structural develop-
ments which (i) facilitate disposal of pollen grains and
(1i) aid the establishmént of male supremacy.

Pollen grains, which gre the essential food of

larvae and play a vital rolz in female performance,’ are
a nuisance to the males. Males require necfar,’which is
(if ‘ essential for their sustenanée; however, &hen obtaining
- nectar, specialized fio;gl mechanisms in some leguminous
plants thrusp po}len graiﬁs against the hypostomal region

which males must brush away; since the proteinaceous péiien

grains are unnecessary for them.

S e

— -

~

The prbgressivgfggyelopméﬁf of structures such as the
polished hypostomal conc;vity, with an elevated hypostomal
tubercle to delimit its posterior exfénséon, together with

- the development of a ventral mandibular denticle, with a
brush of\bri;tles directed outwardly ;ffits apex fo clean
out and‘catqpult ype pollén gfains evéry time the mandible
.closes, is best seen in such highly e#olved speciés ag%

(~} J M. perihirta and M. frigida. This sfructural development

/

i .y e
.
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- is almost entirely absent 'in such species as M. brevis and

y;‘mendica, and weakly developéd in the M. .relativa.
~\

\

Progressibn of structural developments which serve

]

to promote establishmeht of male territoriality are:

ment of the front coxal spines and bristles, just anterior

»

z coloration, dilation and elaborations on front legs; develop-
|
|

to the spines; development of a fourth mandibular denticle
and the eloqgation and broadening 6f the ventral mandibular
denticle ?o protect essential mouth payts. These pa;F struc-
| ( \ . _tures are highly develope& in such peéies as M. frigida

and M. melanophaea. In New Brunswick, a male M. melanophaea

s . L
of Formic fusca Linnaeus (which was stroﬁg}y cemented with

-y

in to raid the nest).. When another male M. melanophaea

alighted upon the anthill, the male that was perched upon
l v
it, almost with lightning speed, violently attacked the

intruder. Such a strong and deliberate defence of pre-

ferred areas indicates terrigoriaii%%EL In cool, damp

| . regions, such as the Maritimes, hiéﬁ temperatufgs of over
20°C are infrequent in’ the early part of the day, hence, bare
r : black earth which absorbs the sunlight\yarms up first and

‘ (~) o serves to activate and arouse the es. \ ( incidentally,

P . L T

was observed occupying a bare sectioﬁ\bf ground on an anthill

salivated pafticles to prevent slave-making ants from getting




/
!

;o ‘»it hgs also been recognized that' the glfal a leaf-cutter
8 beesbland on bare soil to warm‘fhemselvés and bare patches
of land are now being provided by fargers to activate

M. rotundata (Bohart, 1972). The more primitive species,

such as M. relativa and M. centuncularis, exhibit entirely

undeveloped or weakly developed offensive or defensive

structural mechanisms. ' The need to defend and warm them-
- . ']

selves on bare ground, may be less essentiaﬂ for such species

as M. brevis which inhabit warmer regions, and which may

be more sparsely distributed than other species inhabiting

! cooler regions where flowers blossom over a longer period

C—) of time. ’

A

4 IV. SPECIES OF MEGACHILE PRESENT IN CANADA

CLASSIFICATION

f
4
There are species groups within the.genus Megachile

-

which exhibit definite morphological and biological
affinities. However, the morphological differences in either
the male or the female are insuffic}ently differentiated to
engage moyphological differenceé tétgeéregate distinctive
genera. To overcome the limitations imposed by laq§ of
distinctive structural chgracters in either sex,’andﬂyet

<"). segfégate éroups which exhibit positive structural and bio-

{
e 1

-

/




7

:
",
{
!
I
!
i

@

.2

logical relationships, a)l subgeneric classification is

employed. A subgeneric ¢lassification was used by Mitchell
(1934 to 1937) in his tFeatment of Nearctic Megachile;
however, in his more recent revision of Megachile of the-

eastern United States (1962),subgeneric characteristics
N\

are not defined.

t
h

To facilitate identification of specimens which do

not bear distinct characters by which they could be

‘distinguished to subgeneric level, two sets of keys are

provided. One key classifies the genus Megachile directly
to species; the other set of keys first distinguishes to
subgeneric level. Additional keys are provided to

determine each subgenus to species.

Species within each subgeneric group generally share
similar characteristics. Accordingly,\these characters are
described under each subéenus.' Following subgenefic
descriptions, only characters which arefchafacteristic of the
species are taken into account under the species description.
Thus; to gain a more comprehénéive, overali concept of the
species, both the sggcies and'the subgenerip descriptions

should be considered.
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K




'
1
1
\.
N

i
'\
|
|
|

. . |
1. KEY TO SPECIES OF cﬂANADI

\

Ventral side of abdomen with six exposed sterna bearing a

N
MEGACHILE ~

dense brush of stout scopé}l hairs (Fig. 48). 'Tergum
VI without a prominent wpostmedian transverse carina.
Antenna 12-segmented (Fig. 50)........... FEMALE (p. 45)

Ventral side of abdomen with only four exposed sterna
bearing moderately short slender hairs (Fig. 49). ‘
Tergum VI with a prominent postmedian transverse

carina. Antenna 13-segmented (Fig. 51)....MALE (p. 56)

FEMALES
P2 Y
1.

Abdominal sterna II1-V with dense, white, apical

fasciae beneath the scopa (Fig. 15).

Tergum I1
with an opaque, ovate wing pad laterally

...........
----------------

M. (Eutricharaea) rotundata (p.113)
Abdominal sterna II-V without apical fasciae.

Tergum
II uniformly polished and punctate laterally,

without trace.of an opaque ovate wing pad

45
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2.

y 3.

46

Posteroventral aspect of cheek with a prominent robust

tubercle protruding downward (Fig. 35)..

....................... M.(Sayapis) \pugnata (p.316)

Posterior. aspect of cheek uniformly convex, without

tubercle. . .. ittt e e e e e e e 3

Abdominal ierga without white apical fasciae. Terga I
and ]I usually with dense, white pubescence,
conspicuously contrasting with the black pubescence

‘on the following terga (Fig. 23)...... v vieunnn 4

Abdominal terga with white apical fasciae, the fasciae
sometimes reduced and limited to the apical terga
laterally. Dorsal aspect of abdomen not

- ,
conspicuously white and black.................... 5

4. Inner mandibular tooth rounded with a small excision

at its summit (Fig. 3). Scopa ushally ambel in
colour, sometimes infuscated peripherally in eastern

specimens. .. ..M. (Delomegachile) méianophaea (p-215)
\

Y
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\\\

\
inner mandibular tooth broadly truncate (Fig. 62).‘

1

Scopa usually entirely black, occasionally amber in

western’spgcimens...E;(Delomegachile) gemula (p.186 )
™ 5, .Mandible 5-dentate. with the 4fh tooth approximately
. parallel-sided throughout its midlength (Fig. 67 ).
Deep oblique emargirnation between the 3rd and 4th .
denticles much deeber than the emargination .between

the 2nd and 3rd AenticleS. ... oveuvreremneeeenennnn 6

"

- Mandible 3-5 dentagé; when 5-dentate the 4th tooth is
strodgly tapered from base to apex, and the'emarg-
p ination between the 3rd and 4th teeth is subequai
to of shallower than the emargination_between the

2nd and 3rd denticles. ... ... it it ittt i et 9

6. \Width of emargination between the 3rd and 4th denticles
about 3 times as great as the width of the 4th
tooth at midlength (Fig. 31). Apical border of

sternum VI thickened, weakly upcurved and extend-

--------------
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-

Width of ema}gination between 3rd and 4th denticles
subequal to the width of the 4th tooth at mid-
length (Figs. 28, 67). K;ical border of sternum
;s ‘ ‘» VI not thickened or upcurved, nor extending beyond

the apical margin oftergum VI.......... ...t cu..n 7
\ “ f

7. White,apical faégfié“on~ahgggigﬁz‘ferga, broad and

o - dense, usually not interupted medially. Pubescence

e et —

on terga 1 and II‘deﬁse and white. Present only in

Alberta.........M.(Xanthosarus) dentitarsus (p.290)

() .

Abdominal fasciae less dense and usually interrupted

medially on the anterior terga. Pubescence on
- terga.l and 11 less dense and yellow}sh.....,.....8
8, Black pubescence usually occupying posterior half of
' mesoscutum and extending to scutellum. Clypeus
| with more or less impunctate median longitudinal
! line. Usually found wesf of the 100th meridian
but,occasionally,present as far east as Ontario....

\ seieseencerie.. .M. (Xanthosarus) perihirta (p.279)

- -y
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10.

49

Black pubescence on mesoscutum scarcely occupying
half of mesoscutum an¥ usually not egtendiﬁg to
the scutellum.‘ Clypeus usually without a
longitudinal impunctate median band. Usually
found eastﬁof the 100th\mefidian, occasionally
present as far west as Alberta.....................

................. M. (Xanthosarus) latimanus (p.268)
- \ -

“

Third mandibular tooth without a trace of bevelled

cutfing edge extending into the emargination

between the 2nd and 3rd teeth (Figs. 16, 59).

Mandible short and parailel-sided, with a small N —

but distinct protruberance et base, just beyond

abductor swelling..M. (Megachile) montivaga (p.127)
= :

Third mandibular tooth w1th a bevelled edge extending
from outer margin and usually occupying about half
the emargination between the 2nd and 3rd teeth
(Fig. 62). Mandible longer and not parallel-sided,
protruberance just beyond abductor swelling absent.

® & ¢ 8 2 F ® 0 9 » 0 b o 8 ¢ o & 2 0 LI I I I I I B ] % 1 v v e s ....Dl."lo

Inner mandibular tooth.broadly truncate (Fig. 62) ......
..................I (Delomegachile) frig;da(p 195)
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12.

13.
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. " 4

Inner mandibular tooth rounded or acutely angulate...ll

Mandible 5-dentate (Figs. 52, 58, 60)................ 12

Mandible 3 or 4-dentate (Figs. 27, 54-57, 61-66)..... 15
Sixth abdominal sternum with black scopal hairs, con-
trasting with the pale hairs on preceding sterna. ..

...... eveees......M. (Megachile) nivalis  (p.170)

Scopa with uniformly pale hairs th;ougbout; except
occasidnally at the extreme apical rim........... 13
Tergum VI with short, uniformly appressed brown hairs
throughout its median length. Apical margin of
clypeus semicijcu{arly emarginate on each side of - ~
the b;oad median protruberance and the small sub-

lateral tubercle (Fig. 19)......ouueeeneenenneennns

..................... M. (Megachile) inermis (p.133)

Entire surtace of Elzgum V1l with numerous long, erect
hairs scattered throughout the appressed hairs.

|

Apical margin of clypeus approximately truncate to

‘weakly emarginate me inlly, without any sublaxéji;4:r//;;(//~

o

0---.-god&c-oy#"ii.nvna-o-
* 2 >

emarginations........

e o e e g 7 o PO P ATt o A s o ol 3 S bt
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14.

15.

16.

& ) '

e

Pubescence on tergim VI with cqnspicuously golden

and black hairs......M. (Megachile) relative (p.153)

an

é

Pubescence on tergum VI uniformly blsack...............

................ M. (Megachile) centuncularis (p.145)
uan&éible 4-—dentate;‘without greatly elonvgated ema;'gi—

nation extending from the inner tooih to the 2nd

tooth (Figs. 54-57, 61-63,\)‘66) .................. ,.16

\ o

Mandibel 3-dentate with a greatly elongatéd/ emargina-—
tion extending from the inner tooth to the setond
tooth; the en‘)argination bordered on both the inrier
and outer sides by a sharp cutting edge (Figs. 26,
B5). . it ,b&,‘\‘«_ze

- 4

AA\
. y .
Sternum VI distinctly exterding beyond tergum VI and

curved sharply upward; the upcurved apical rim bare

- and polished...... .M. (Argyropile) parallels (p.303).
X e .

S )
Ste:jnum\and tergum VI subequai‘ in length, with the

ical margin of sternum VI usually fringed witP .

7 - G cee 017
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18.

o
H !
\
‘

t

{

i

4

¢

Emargination between the inner and 3rd denticles .

4 approximately semicircular, with the greatest
depth in the emargination, gubequally diéfant
between the inner and 3rd denticles (Fi;s. 54-56 )
BT T P -

Emargination between the inner and";>ékdeﬁticleé ' <

. e [ S
distin¢tly oblique with the greatest depth in the

!

¢ emargination much closer to the inner tooth than '

#
f <

to the 3rd tooth (Figs 17, 61 63, 64)...2..:..23

. .
1 . »
= . ’

o
. Apical margin of clypeus, ¢venly truncate, without ,
S )

prominent tubercles or emarginations..... ""]"19
- ' . e

!

Apigal margin of clypeus with prominent tubercleé and

emarginations (Figs. 734” B7) it e i e e .25

el

2

Tergum VI nearly straight in prpflle with short, iJ/A\ .
foxrmly appressed brown héirs throughout 12; ;Eﬁian

length, Emgrgination in the outer cuttipgAedge

. between the 1nnef and 3rd denticles with a£'angu1a—

tion approaching a weakly developed 5th tooth

occupying the proximal half of the emargination

RS

(Figs. 9, 55)..M. (Litomegachile) mendica (p. 96)
. , - Ly ' ,
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‘ Tergum VI concave in profile, with rumerous long, .
T | erect hairs scattered throughout the appressed

hairs. Emargination in the outer cutting edge

between the inner and 3rd denticles approximately
arcuate exposing the straight inner edge, when

[}
the mandible is exapined from the outer side

_(Figs. 11. 54, 56).......... Ceee e ;SN V.20
v 20. Abdomen examined -from above with numerous stout blackw
hairs laterally on terga II to Ve tineieiinnnans e
’ . (Litomegachile) texana (p.103)
S \ .

)

»

§

¢

Y

Graduli on abdominal terga II to V‘éistinct and carie

na?:e.V Tergum V1 weakly concave in profile, with

the pubescence subappressed, and entirely black.....
~ L e M. (Litomegachile) coguilletti (p. 93) !
¥ | i
\k~grdduli on gﬁdomiﬁal terga Ii’to Vs weaﬁ;y.devéloped;°
grdﬂulug oh the te;gum'v, if present, not carinate
médially. .Tergum VI strongly concave in profile,. g
. g&th'scqﬁtered erect hairs throﬁghout the‘appressed o
. | ';ale fomentum. ........ tebessesaneanes .;.....;....52
.9 L.
e -
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54

sternum VI -entirely black..... e

8

M. (Litomegachile) onobrychidis (p. 90)

-

Scopal hairs on sternum VI not entirely black..........

. !

e ....M. (Litomegachile) brevis (p. 78)

i

23. Graduli on terga 11 to A strohgly elevated and pro-\
Jected posteriorly, permitting mites to inhablt
the space beneath the\overhanging carinae %ngum (I
HEE

VI strongly concave ‘in profile, with dense appressed

hairs concealing the apical area......... ';Qfé .......

................. M. (Delomégachile) addenda (p.233)
a ) :'? . s .
'

L3
Graduli on terga II toV weakly elevated and not pro-

jected posteriorly to form overhanging carinae;

gradulus on tergum V scarcely, if at all, percept-

ible. Tergum V1 weakly ‘concave in profile........ 24
b
£ t N
24, Scopa entirely black.......... e eaeaes . R ERR
Ceiiareeet e M. (Xeromegachile) subnigra (p.252)
L,

Stéina II-IV and usually the basal half of sterhum V

. with white scopal hairs ..... ..; ..................
f ..f........;...z_; (Xeromegachile) wheeleri (p.244)
l ‘ r L”\ : * § ‘
. ! i
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25, Later21 élypeal tubercles approximately parsllel-
sided, greatly;protracted antero-medially and’

decurved subapically (Fig. 37). Legs ferru-

M. (Sayapis) fidelis (p.325)'

Lateral clypeal tubercles strongly tapered apically.

. and not protracted anterO*media1}§. Tibiae and
femorae mostly black and conspicuously contrasting
with the bright ferruginous tarsi...................

...... Meeibevee.....M. (Sayapis) mellitarsus (p.328)

1

3 . . R
26. Tegula ferruginous. Tergum V with white bfristles

y laterally and tergum VI with some white bristles
laterally..... .....M.

(Derotropis) subanograe (p.259)

{

Tegula dark brown. Bristlg;\on terga V and VI,

- laterally, entirely black............ e taenieaneana

e Cremaaenaaas M. (Derotropis) anograe (p.257)

P e b
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MALES
P

- ‘ \

1. Front legs highly elaborate, with front basitarsus

dilated and excavatgd along the anterior margin
8 2
(Figs. 22, 24, 25, 30, 360 usually consplcuously

o . coloured - white to ferruginous..... ettt 2 !

Front\gegs unmodified, with front basitarsus slender
; . and simple:. usually unlformly black with the rest

of the body ..................................... . .16

2. Basitarsus of hiddle leg strongly protruberant and .

polished ventrally. Middle tibia without an

. B .
apical SpuUr. . ..... .. .. i e Goeooannnans 3

Mid basitarsus not enlarged ventrally, and uniformly

covered with a brush of bristles. Middle tibia

with an apical spur............. e e e e 5, ﬂ/
"
i . \
| 3. Mesogternum with a slender polished spine just in )
{ , ) froﬁt of middle coxa............ d e b eeeennarareonna .
e . (Xanthos;rus) dentitarsus (p. 290) i
| (ﬁ) R - Mesosternum without a spine in front of middle coxa....4

- [ e I S R
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J

4. Protruberance on ventral side of middle basitarsus

narrow and keel-shaped........ et R
/ G t e e e aeee M. (Xanthosarus) perihirta (p.280)
N )
- . R, o

! Protruberance on ventrglwside of " middle basitarsus
robust, quadrate and polished......................

................. M. (Xanthosagys) latimanus, (p.268)

5. Postmedian transverse carina on tergum VI emarginate
‘medially, with the emargination sometimes obscured

F.3 . .
by dentations (Fig. 12)........ ... . i iinnanns 6

Postmedian traﬁﬁﬁgiBé carina on tergum VI rounded or

obtusely angulate medially (Fig. 13)............. 12

o . ‘
6.- Mandible 4-dentate (Figs.77, 78, 79). Abdomen robust

with apical fasciae on tergum V usually absent
(present in M. giliae). Tarsal clpw without a

" - SMAll bAsSAl TOOLhN. ..t e e e ee et e, s....7

‘ Mandible 3-dentate (Figs, 55, 92). Abdomen elongate,

[

usually with well-developed fasciae on'terga Iﬁgto

V. Tarsal claw with a small basal tooth....... ..10

o e AT et A o g1 vy b

ey p——
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7. Apical third of front femur with a sharp, longitudinal

carina’extenﬁing along its dorso-l?teral side.
* ~, 3

. -

Basal half of front femur with 2 longitudinal

f brown bars on yellowish anterior side..............
................. M. (Delomegachile) frigida (p.196)

’ f
4 '
Apical third of,frgpt femur without any carina on the'
dorso-lateral side. Basal half of front femur
o S
without any longitudinal brown bars on the anterior
fm 3

side 8

..............................................
} ’
(.,,,
'

8. Distal rim of front tibia with a strongly flattened
. " and rounded tubercle projecting posteriorly.

Front basitarsus distinéi%% narrowed towards the

base......... M. &Delomeggchile)(melanopbaea (p.2%7)

Distal rim ofofront tibia with a short and strongly
tapered sgine. Front basitarsus approximately
parallélésided........:.....;

r . 2 \ ot ‘ ’ - . @%‘ 5
, : 9. Front tarsi brown to black. Apical fascia on tergum V
o gbsent............ M- (Delomqggph;le; gg?ula (p.188)

'(_’) | o -

~. . \
Front tarsi entirely yellow. Apical f}scia 'on tergum V

o ’ present...........M. (Delomegachile) giliae (p.180)

N N R
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¢ |

L ' 10. Tergum V without a white apical fascia. Boat-shaped

E'ﬂﬁ | dilation on anterior side of front bas:tarsus

L 1 greatly elongated apically and extending to the

; apex of the 3rd tarsal segment..................... ‘
e e e e ~M. (Sayapis) mellitarsis (p.329)

{ .
Tergum V with a white apical fascia. Boat-shaped dila-

tion on anterior side of front basitarsus not

extending to the apex of 3rd tarsal segment...... 11

s -
R i s e diied
°

\

(W 11. sh of dark bristles on front basitarsus, not
extendipg beyond its basal third. Apical third of
| boat-shaped dilation on anterior side of front

~

basitarsus entirely\covered on the outer side with

dense appressed hairs.mgé(SazaEis) pugnata (p.317)

Brush of dark bristles on front basitarsus, extegding
to near the apex. Apical third of boat-shaped dila-

tion on anterio;ﬂside of front basitarsus, mostly

g
bare and polished......M. (Sayapis) fidelis (p.326)
.I, . e
'y T (
12, -Ventral mandibuldr ‘tooth truncate apically (Fig. 71).
. Anterior side of front basitarsus pslished but tlat'
("} | not deeply excavated. gpical margin of sternum IV

with & small median tubercle...-...

......;.........zﬂ...!; (Phaenosarus) fortis (p.298)

L] \\

N
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Ventral mandibular tooth pointed apically (Fig. 80).

Anterior side of fropt of basitarsus with a shallow

boaf-shéped excavation (Fig. 22). Apical margin

of sternum IV without a median tubercle.

13. Second segment of labial palpus may be slightly longer A

than first. Gradulus on sternum V may have a

robust median spine-like projection directed posterior-

ly....M. (Qg@otrqgis) anograe and subanograel(p.zss)

(”} ’ Firstxﬁzd second segments 2} labial palpus subequal in
. . X

lefgth. Gradulus on sternum V without a robust

median spiné~like projection....tf ......

%

spur just behind the front coxa

.........

.......... 14

14. Mesosternum with a prominernt, flattenéd,'carina-lifé

............

Mesosternum without a carinate protruberance

oooooooooooo

e, ... M. subnfigra (p.252)

|

T

The males of the two species of Canadian Derotropis, anograe

and subanograe have not yet beén described, but they may key
out as 1n3§cated. The couplet is taken from Mitchell's (1936)

”» \ "Key to Megachile subgenera related to Megachiloides'" and is
( , based on the morpholoy of other species in this subgenus.

T
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16.

\ 17.

61

-

Abdominal terqum II'with an opague, ovate wing pad
laterally. Apical margin of tergum VI narrowly
reflexed apicaliy and without any tubercles
extending from the margin

................ M. (¢Eutricharaea) pacifica (p.114)

Abdominal tergum II uniformly punctate and polished
throughout, without ;ny trace of an opaque ovate
area laterallﬁ.~ Apical marginwof tergum VI more
broadly reflexed and with l‘br 2 pairs of tubercles

arising from its apex............... ..

Front coxal spine entirely absent, or developed as a
weak protruberance, no higher than wide; largely

representéd by a minute but dense tuft of setae..17

\ Fy ¢

Front coxal spine well developéd, much longer than wide
- at the base (Fig. 49)........ Lt r ettt 20
%.ﬂ\_\
Anterior side of front coxa withdut tubpercle. Apical
‘margin of clyﬁeus often w{th 8 median tubqrcle

beneath the bekrd ..... fr e anareaenas
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Anterior side of front coxa with a small tubercle sur-
mounted by a dense but short tuft of setae. Aﬁich
margin of clypeus without median tubercle beneath

the beard. ... ..o ittt it it et it een e 19.

’ 18. Apical margin of clypeus with a prominent median
tubercle. Terminal denticle on posterior claw as

sﬁarp as the terminal denticle on anterior claw....

L e, M. (Megachile) relativa (p.154)

aApiéal ma{gin of clypeus %ithout a prominent median
tLbercle. Terminal denticle on posterior claw
much more‘rounAed apically than the te?minal den-
ticle on the anterior claw........... eer e e

................ y;\(uegachiggg centuncularis (p.145)

19. Distance from the apex of the middle denticle;nearly
twice as greag to the apex of the inner denticle,as .
" that to the apex og the outer denticle (Fig. 76).
Lateral ocellus'much nearer‘to the eye than to
vertex. Tergum VI weakly protruberant medially above

the transverse carina and obscurely punctate.......

....... . ' (!ggachriii inermis (p.134)

\




21.

N\i.
Distance from the apex of the middle denticle to the

apices of either the inner or outer denticles

, Sub-

equal. ' Lateral ocellus subequally distant to ver- |

" tex and to eye. Tergum VI strongly protruberant,

mediaily (above the transverse carina) and densely,

but distinctly punctate ................ e

........... j+e+--++..M. (Megachile) montivaga

Mandible 3-dentate (Fig. 72).......... oo o PR
\

Mandible 4-dentate (Figs. 32, 81)................

<

Tergum V without an apical fascia. Submedian tooth at

apical margin of tergum vI, closér to the alternate

"median tooth than to the lateral tooth.......

.......

............. ++.. M. (Litomegachile) mendica (p. 97)
o R

1

¢

Tergum V with an apical fascia (Fig. 12). Submedian

1

tooth at apicallmargin of tergum VI, closer to fhe

lateral tooth than to the alternate median tooth..22

3

- 32, Front tarsal segments 2-4 yellow, conspicuously con-

trasting with the black first tarsal segment..

e .+-...M. (Litomegachile) coguflletti (p. 93)

)

|
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First segment of front tarsus not conspicuously
- darker than the follbwing segmentﬁ.....:........zé

23. Postmedian transvef%é carina on tergum VI deeply

emarginate ﬁedially (Fig. 12). i u iiis i iiie i nennnny

veesieeratiaa....M. (Litomegachile) texana (p.104)

Postmedian transverse carina on tergum VI weakly
emarginate medially, with the emargination some-
times scarcely distinguishable from the irregular
lateral crenulations............ociiiseiienia. 24

24. Wh1t¥ tomentum on tergum VI dense and coﬁsbicuous

medially, concealing most of the surface beneath

(cf. Fig. 12)....M. (Litomegachile) brevis (p.79 )
A . . .
White tomehtum on tergum VI reduced to a very fine,
pale pruinéscence whicp‘ﬁoes not significantly
\

obscure the surface beneath.......... .0 venee ..

ceseies.... M. (Litomegachile) onobrychidis (p. 90)

-
25. Front coxa pubescent without a patch of red bristles

i » .
0t ) anterior to theé spine. Apical maz;gin;gj tergum VI

N B with two pairs of prominent teeth directed post- .

- N  . ariorlyﬁfﬂ..,...:ga (Argyropile) parallela-(p.304)
e . . / G ¢ ' \‘L
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Front ckxa with a dense patch of red bristles just .

Axrf/*’iiféﬁiar to the spine,. Apical margin of tergum VI

A}

2. KEY TO SUBGENERA OF CANADIAN MEGACHILE
- v, )
FEMALES

-
4
-

Abdominal sterna ,II-V with dense, white aﬁichl
fasciae beneath the scopa (Fig. 15). Tergum II
with an opaquel ovate wing pad‘iaterally ...........
.............. et En;righarea (p.113)

Abdominal sternaII-V without apical fasciae Tergum a
II uniformly polished and punctate without any
trace of an opaque, ovate wing@Pad...L...,, ..... ;..2

. . SR

Mandihle 5-dentate with ;he 4th mandibulag tooth
paraliel-sided th?oughoyt its mid-length. Deep
Obliquér;:argination on the basal side of the ‘3rd
‘tooth much déeperfthan on the distal side (Figs.
28, 31, 87)........ PR e e...3

landible 3-5 dentnte, when 5-dentate, the 4th tooth is
strpng}y tqperedhfrom base to’apex. Emargination
on the basal side o0f Srd tooth subequal to,. or

P

ahullower than the exciaion on the distul side ...4

f ,°
7 : b
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' 3. 'Width of emsrgination hetween 3rd rand 4th denticles’ 3
s ’ \ .% N ) x‘ s \T
ﬁggfqual to the width of the 4th tooth at mid- /. ‘

A 2.3

C ,1e£gth (Figs. 28, 67). Apex of sternum VI not’

LA thickened-or upcurved and not exténding beyond " 3

- v the apical margin 'of tergum VI, 'Xanthosarus (p.261) - ,

p

j

. 1

Ty " : , , \
LR . : . ' w1dth of emargination between the 3rd and 4th .

N . - o ) denticles fully 3 times as great as the width of ¥ .

I P ’ | . . the 4th tooth at mid- length (Fig. 3r) Apex ;
of sternum VI thickened, weakly upcurved and ex- . ]

tending a little beyond thé apical tergum........... 1

1..Phaem')sarus (p.297) .

4, Anterior border of &élypeus with promiyent tubercles

L ' (Fﬁgs 34 *37). Mandible 4—dentate " without an i
M ;1nner cnttipgledge~between the 3rd and 4th den-

v /" ticles (Pigs. €8-70). (In M. (Sayapis) pughata

. ‘ . a weakly de#?lqped tooth is éomeﬁimes present

‘ e . "bgtween the 3rd and 4th denticles; however, it .

b ,-_.' : can be easily recognized b;‘the prbminent tuhercle
N % E

A - ' on the lower a?aterior angle of cheek (Fig. 35).....** »

X

o

S R . T Sazanig (p.310)

) . <L, '
: N B . I
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Antefior border of clypeus without promiespt tuber-

cles. (Megachile) inermis small tubercles

(In M.

o are present; however, it can be recognized by
- s \
the 5-dentate mandible (Figs. 19, 60).)“¥hén the
mandible is 4-dentate, an inner cgtting‘bgge is
present between 'the 3rd and 4th denticles.....%....5
- ~“\\ ’ ,/) &
Mandible'B—dentate, with a long oblique emaré%ka—

tipn between the 2nd and 3rd denticles; emargi-

nation bordered on inner and outér/sides by

. ‘ - / //‘\\\
sharp cutting edges (Figs. 27, 65). .0/ ..c.v.v... .
e e e - Dgrotropi (p.255)

Mandible 4 or 5-dentate without tn elongated

"y emirgination extending ftom thé summit of the
S B
i}

inner toeth to the 2nd topth.‘ .................... 6

In °

montiva a the 4th tooth between the 3rd and inner

Mandible 5-dentate (Figs: 16, 18, 52, 58-60.

. { ticles scarcely develqps,however{\it’can be

i, e

- recognized by the short;parallel—sided mandible, N

or: the absence of a bevelled edge on 'the ‘outer

4 e T e R i S B T e R A3 s A TN kg
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Mandible 4-dentate with the inner tooth either broadly

»

truncaté (Fig. 62); or minutely excised at the

gsumit (Fig. 63); or parrowly }ounded or acutely

angulateht apex (Figs. 9, 11, 54-56, 61, 64, 66)..7 . '

N
N

!

7. Inner mandibular tooth br&adly truncate (Fig. 62) or
broadly rounded, with a minute but distinct =
excision at its summit {fig. 63) or narrowly round-
ed with a large obliqﬁg emarginétion betweer the

|
3rd and 4th denticles (Figs., 17, 61)...............

B .
) ] ......... PR ,......Delor‘&égaehile(p.}ﬂs)
Inner mandibular tooth acutely angulg;e (Figs. 9, 11,
rs , { - /
\ 55, 56, 64, 66)........" e Peeeg e 8

4

. ) \ .
8. Apica;\}im of abdominal sternum VI extending a little

© beyond tergum VI and)aharply upcd?véd; upcurved

section gl#b%o?s and polished...Argzr?gile (p. 303)
Sternum VI not éxtendipg beyond tergum VI; sternum

YI~a%proximafély straight to the apex with a '

fringe of se{aé extenqing slightly bgyénd the
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k' ) . -

AN

PP AT WPV ORI MY

»l

-




tod

D

! 3rd and 4th denticles deep and oblique, with

the’ greatest depth much c}oser to., the summit

‘ \e
of the 4th tooth Fha« to the 3rd (Fig. 64)..

69

:

Emargination\in;the qQuter cutting edge between the

ooooooo

..................... *........Xeromggachile (p.240)

LN

Emarginatidn in the outex>cutting edge between the

3rd and 4th denticleé approximately semicircular

¥,

with the greatest ﬁ%pth approximately equidistant

between the sumq/; of the 4th and 3rd denticles

v -

/ (Figs. 9, 11,1’44@:56) .......... Litomegachile (p. 75)

/ | |
/

“ -

y )
1. Pgsmmgdiap“%ransversecarina on tergum VI emarginate

medially,; denticulations along apical border

fﬁﬂmi_\\

i
8

. . , ' LS

sometimes obscure,the emargination (fig. 125 ...... 2
< Postmedian transverse carina on tergum VI obtusely
. angulate or rounded apically (Fig. 13)..~......... 8
* G\u Q
2. Mandible 4-dentdte (Figs. 32, 77=79, 81).......c...... 3
Mandiblé é-dentat? (Figs. 20, 24, 72-76. 82, 83)...... 4
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3. Patch of stout, reddish bristles just anté}ior to .

K

, 3
Ay front foxal spine. Fourth tooth not too widely

) \ separated from 3rd tooth (Figs. 77-79)....ccovun...

e e e Delomegachile (p.175)

Patch of bristles absent,. with onlv slender, elongate,

{

pale pubescence anterior to front coxal spine.

)Qj~ r Fourth tooth widely separated from 3rd by a space
{ -
‘ subequal to the distance between the apices of the

!

PrEvEN

1st and 3rd denticles (Fig. 32)..Argyropile (p.303),

.
(.} ' 4. Basitarsus on front leg pale white tofieddish, con-
. v N ¥ '

spicuously contrasting with the black integument
on mid basitarsus and on the }esp of the body. Front

§" basitarsus dilated, with a longitudinal furrow, . b

/.

extending throughout its antero-ventral side.....
. P NP el 5
8 ' . Front basitarsus similar to mid basitarsus in coloun, |
size and form........ AP e .6
i

N i

~ &
"

& L4
5. Basitarsus on middle leg strongly protruberant and

~

T

/ P
polished ventrally. Mid tibia without an apical
) N : K

spur....... pedee s e .. Xanthosarus (p.261)

1 -

. Mid basitarsus not enlarged ventrally; uniformly LI
(:) R covered with a brush of hairs. Mid tibia'w}thvan'“:

apical spur...,....,..... R .Sayapis (p.3102
. < ) .

s | '
. /T “"\\V/{’_\ - . ; | .
B hecy | ( C . /
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.

< , ‘
4%§\ 6. TFront coxal spine entirely absent, or developed as

a weak protruberance which is not higher than .
N . ~E
wide andﬁ&@xgely represented by a small bu%%

‘/( . . dense tuft of short bristles...... Megachile (p%&zz)

‘ Frontscoxal .spine wéll de;eloped and much longer -
than wide at base (Fiff. 49.)............ . 7 1

7. Abdominal tergum II with an opaque, ovate wing pad
laterally. Apical'margin ofltergum VI
narrowly reflexed apicglly and without any

N -

tubercles extending from the margin.............. .

- -
Gy D S .. Eutricharaea (p.l113) -

Tergum II ?niformly punctate andfpolished throughout,

without any trace of am opaque, ovatgﬁwing~pad
laterally. Apical margin of térgum ll more

broadly reflexed, with. 1 or 2 pairs of tubercles

e

arising‘figm ité apex........ Bitomegachile (p. 73) ¢

[] -

8. Ventral mandibular tooth truncate apically; anterior L

side. of front basitarsus polished but flat, not

‘ ‘ excavated. Apical margin of sternum IV with a ~

small median tubercle....... ... Phaenosarus (p.297 )
|

- . . - A
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»

Ventral mandibula¥ tooth tapered apically. Anterior
‘side of front basitarsus with a shallow boat?

shaped -excavation. Apical margin of sternum IV

without a median tubercle................. i..' ..... 9

.

}

“ =
Mesosternumtyith a prominent crescent-shaped spur

v

just behind front coxa; 0¥ terga III-V without

white, apical fasciae......... Xeromegachile (p.240)

|
Mesosternum without £‘prominent crescent-shaped spur
|

H.and terga IID-V probably with white, apical

fasciae.....Qx .......... e e De}otropis (p.255)
» :
.
Note: The males of the two species of Canadian .

Derotropis~anograe and D. subanograe have not yet ’
been desctribed, but they may key out as indicated.

L3
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Subgenus LITOMEGACHILE Mitchell

figures 8-12, 40-43, 54-56, 72
H
Litomegachile Mitchell, 1934:301 (new subgenus)

Megachile (Litomegachile); Mitchell, 1935:9 (taxonomy,

biology); Hobbs and Lilly, 1954:459 (ecology)

FEMALES. Length 9-14 mm, Mandible 4-dentate; inner

AN

cuttigé edge extending from near théﬂaéex of the 4th (inner)
tooth to 3rd tooth, straight or weakly concave; usually °
well developed and elevated a little above the outer cutting
edgei Outer cutting edge forming an arcuate or semidentate
emargination between the 3rd and 4th denticles; outef edge
descends from thg apex of the 4th tooth ag an‘angle of ¢
about 75° to the innetr margin of mandible, to form an

acut? innér toéth. Outer margin of mandible curved upw%rdly
toward the apex; first (outer) ‘tooth usually reflexed post-
eriorly along the outer margin and narrowed apically. ﬁSIy;
peus uniformly truncate apically. Gradular grooves and
carinae on abdom{nal terga .II-IV variable, mQre distinctly

veloped on anterior terga; present or, absent on posterior

o |

erga. Tergum V varying from nearly straight to strongly

convex in profile. q?ﬁpur\of scopal hairs ranging‘frem

white to amber; hairs on sternum V and,- sometimes, on

-~ : , H
apical part of IV, black in some species.

- ]
- ‘ N ’

. 4 e wy *
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MALES. Length 8-13 mm. Mandible 3-dentate with the inner'
tooth more distantly separated from the middle tooth than

outer. Ventral tooth 'tapered apically, with an apical A

a
¥

brush of hairs directed outwardly. Hypostomal tube}cle

— %
absent ;hypostomal concavity‘absent'to weakly indicated by \,Kf/

a flattened, sparsely punctﬁte,and subpolished area,

¢

. borderedby aband of crowded punctures in M. texana. Robust

o B ’ \
front coxal spine Qéll developed (Fig. 49 ). Small, scatterg},

' S

. o

RN : reddish, bristles jné% anterior to fromt coxal sﬁiﬂggfg%{g. 42).
Front basitarsus dark and simple with a band of shortened ,
bristles (bordered on each side by longer bristlesf extending

O ~

k]
- ¢ along the anteroventral side. White,apical fasciay on

-

. | .
(térga 1I-V usually present. Gradular grooves and carinpae

- ’ variouél§ developb& on anterior terga, present or absent

. on various species, on posterior “terga. Tergum VI just above

postmedian transvers carina, offen c&veréd with dense,
: appré;sed, plumose hairs, interspersed with slénder; elongate,
erect hairs; occasionally with mindte»slend;r hairs,
o interspersed with elonga£:: erect hairs which do not’ conceal

-

v ¢ \ R .
the integument beneath. Tergum VII reduced in length, .

4

“—ysually with a transverse carina bearing a tubercle medially.
» \“ N '

' ~

L : . !
) COMMENT, Females belonging‘lo this subgenus can be recog-

{ (fs ' :'ﬁ nized by the following combination of chdracters: pandible \
Ll e ‘ . v X ) ] [ . s

|
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oy 1
J 4-dentate with an acutely angulate inner tooth; emargination

between the 3rd and 4th denticles, with the outer.cutting i
<
edge arcuate or semidentate, .and the nearly straight inner
» ‘ & . s
y cutting edge elevated a little above the outer edge (Figs.

~

. "54-56). M. Argyropile (Fig. 66) has a somewhat similar -

A

mandibular formation; however, it can be reaQily éeparéted

JRUR P  aia

by the uﬁcurved, glabrous and polished apex on sternum VI.

R amaad ~ \ s . . 1 ‘

ﬁales can be distinguished by the following ¥
combin&tioh of charscters: front basitarsus slender, dark,
[ (W} : and sfmp}e, similar in-colour, size and shape to mid basi-
tarsus;, frpont coxal spinge wal developed, with inconspicuous
reddish bristles’ anterior to the coxal spine; mandible |
3-dentate with the inner tooth much more Aistaﬁt from the

N .
, ' apex of the middle toothf%h§n the -distance between the
. s \ -
- apices of the outer and middle denticles; tergum II without

%

\ an opague, ovate wing pad laterally.
t K J ) ‘

. [ B
s - Key to species of the subgenus Litomegachile

| v R"\ - - . Lt
\ ] o Females ‘ . ’

[y

1. . Tergum VI nearly atraight in profile with short, uni-

‘ﬁ formly appressed brown hairs Eyroughout its median -

N . ¥
‘f??ia 3 length. EmmrgiﬂationAin the outer cutting edge }, N

. 4
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between the inner and 3rd denticles with an

angulation approaching a weakly developed

5th tooth, occupying the proximal half of the

emargiﬁation gFig. 9, 55)..’ ..... M. mendica (p. 96)
TergﬁﬁrVI concave in profile, wityunumerous long,

ereét hairs scattered among t;e appressed hairs

Qver the entire surface. Emarginapion in the

outer cutting edge betwegnutﬁg {nner and 3rd

denticles approximately ;rcuate exposing they

straight inner edge when Ehe mandible i%® examined

from the outer side (Figs. 54, 56)................ 2

Abdomen examined from above with numerous stout blaeck
S

hairs laterally on terga I1I-V.,.... M. texana (p.103)

Abdofthen é&amingd from above with few if any black

hairs laterally\%h terga II-V...........c.ovun.. ..3

o

]

Graduli on abdominal terga«II-V, elevated and carinate.
, ,

Tergum VI weakly concave in profile, witﬁ the pubes-

cence subappressed and entirely black........ P

A3 .

creetesens N coquilletti (p. 93)

Graduii on abdﬁginal t;ﬂ§; I1I-V weakly develbped; that
on tergum V, 1% present,- not carinate medially.
' Tergum VI strongly concave in profile, with scat- i
tered e}ecthhairs among some ?ppressed pale

T P S A
omentum % P l
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1.

2.

TEETee,

v e e s e wa P Y m....‘-...~.—\,..,,.,.,-

o »

Scopal hairs on sternum VI éentirely black..............

......... “etiiieniinnea.... M. onobrychidis (p. 90)

Scopal hairs on sternum VI not entirely black.......... -

.................... yeeeceens.... M, brevis (p. 78)
Q
¥
Males

v
Tergum V*Qithou£—a\Ehite, apic;ltfascia. Submedian *
tooth at apical margin of tergum VI, closer to
the alternate med;;n too;h than to the lateral
tooth............... . .... 5., M. mendica (p. 97)
Tergum V with a white apical fascia (Fig. 12) |
Submedi@n tooth at apical margin'of tergum VI,

closer to the lateral tooth than to the alternate

median tooth ...... e e e et .2

Front ggrsal segments 2-4 yellow, conspicuously con-

<

trasting with the bﬁack first tarsal segment.......

e e M. coguillétti (p. 93)
First segment of front tarsus not cénspicuously darkg}
than the fﬁlldwing\segmgnts ...... e e e 3
‘1/ ﬁg . A ? ,
. ﬁ@stmediaﬁ tfanéversé carina on tergum VI ‘deeply emar-
ginate medially (Fig. 12)........ !L texana (p.104)
. _ .
- — “ o "
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o j : J
Postmedian transverse carina on tergum VI weai;ly emar-—
/’é/inatel medidily, with the emargination sometimes

' scarcely distinguishable from the irregular /

lateral crenulations. .... ... s ittt ittt e 4

White tomentum on tergum VI dense and conspicuous
. ¥
medially, concealing most of the surface beneath

(cf. Fig. 12)....0 . civiinnnnnn.. M. brevis (p. 79)

V¥hite tomentum on tergum VI reduced to a very fine,

pale pruinescence which do\es not significantly

obscure the surface beneath. e e e e

\ /,
u\ )

HEGACHILE (LITOI!EGACHILE) BREVIS SAY

\ Figures 54, 72 ; Map 1 -
r ot i ,
. / |

Megachile brevis Say, 1B837: 207 (new species)

ga.ch:lla brevis; Michener, 1953 1057 (larva) R

Megachile brevis, Michener, 1953:1659-1748 (biology)

) \
uepchne (Lig g_a_chile) brevis, Pengelly, 1955 : 26 (biology)

Megachile (Litog_e‘achile) brevis brevis; Mitchell,

1062:114 (description,

distribution and flower records)

-
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FEMALE. Megachile brevis is one of the smalleét nat_ivg

. species of leaf-¢utter bees, with females \ranging from 9-12

*

mm in length. First mandibular tooth, which is incurved

- e mEr

ERTY

posteriorly along the outer margin, is narrow and wedg%-
P

shaped when viewed perpendicular to the outer side’ of the>
mandible (Fig. 54). Ardiate emarg\inati‘on between 3rd a'nd
4th mandibulaﬁ-at;eth despest at.a point a little closer to
the 3rd tooth than to the 4th. Nearly straight distal \
qhalf of inner margin of 4th mandibular toofh meeting ;mar—° ’
gination between 3rd and 4th denticles at an angle of about ‘
50, t;) form the acutely angulate fimer tooth. Apical margin'
of clypeus broadlftruncate with a narrow impunctate and - |
pc:lished band, extending aﬁlittle over half.the distanr:e to
the lateral margin. Graduli on terga II-V weakly develobeq, .
not carinate apically. Erect pubescence on diges of terga
II1I-VI mostly black. Apiﬂca] fascise on &erga I-v mo?erately }r
narrow,hut us\ially complete. Subappresseﬁ Srown pubescence

on tergum VI beyond the transverse concav‘”iﬂt;y., longer and

v

denser than the pubescence preceding the concavity. J ’Apical
ot

3

margin of sternum V1 witlg\ & dense fringe of darlf brown hairs

extending s little beyond the posterior border of the steraum.
. o # ) N

-

', K
1

JMALE. Males of M. ‘brevis, like the females, are the smallest

9

.native leaf-cutter bees, ranging from 7-9%mm in length.

SR . W e s v am mamme
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. Third mandibular tobth flattened and expanded inwardly
with the distance bet ¢¥<the apieés.é§ the 1st and 3rd
tgeth subequal to the dfétance between the apex of the 3rd

. tooth and base of mandible. Hypostomal region nearly evenly

“convex, without a concavity or tubercle. Lengths of scape
* ' and\girst flagellar segments subequal to each other, their

. length combined subequal to 2nd flagellar segment. Apical
- _ !
segment ‘of flagellum a little lgnger than the preceding
\ y : o
segment and noticeably flattened terminally. Apitally,

}‘[ margins of terga. III-V weakly.depresseda without a di$-
tinctly elevated? vertical and dorsally carinate wall pre-

ceding thé depression. . . \ o

r ~ CQMMENT. Thg female of M. brevis can %e recognized by the
'follpwing combination of characters: mandible 4-dentate with .
the outer cutting edge between‘the‘3rd and 4th q?nticles |
'arcuately emarginate; emargination of the outer cutting eage
desceﬁﬁing a little below the inner cutting edge, thereby
exposing the almost straight inner edge, which can be seen

- when the mandible is viewed from the olter side'(Fig. 54);

J

°

‘bevelled “edge between 2nd dnd 3rd denticles extending from

the outer side of the 3rd - tooth and occupylng about half

Q\E the emargination between them; apical border of clypeus trun—

"cate.\without prominent tubercles; sterﬁﬁ II-V without Qense

, 2
' ( ) e .
v i L] e
.
< \
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white, apical fasciae beneath the scopa; tergum VI with a
strong, tra.xjsverse concavity just beyond thé middle;

terga 1I-V without sharply carinate and overlapping g}'aduli;

-

terga 11 and III without prominent black b\rist'les laterally ;“ "~

f

scopal hairs on sternum VI,mostly pale.

| R
. The introduced species of M. rotundata approaches

gi'brevis morphologically. Unlike in M. brevij‘s, .Sterna II—J’
in M. pacifica (Fig. 15) are apically fringed with fasciae
and tergum II has han' opaque ovate wing pad laterally,
Emargination between the 3rd and 4th mandibular teeth is also
arcuate in M. parallela (Fig. 66); inowever, M. Qargllela
can be recognized and separated by ste\rrnum VI which extends a
little beyond tergum \}I, is upcurved, thickened and bare /
apically. ©

The«ma]%es of M. brevis can be recognized by the fol}owing
charalctez"s: front tarsaljggments, usqallf black to brown and ‘”

simple, with basitarsus much nartower and shorter than its

tibia,.,‘usu‘all‘y without a longitudinal furrow glong its antero
ventrad sid/e;\ fronig coxal'spin[ejvel’l developedl, 'sometimesy
obscured by elongate pu‘bescenée; fex"gum 11 without an opaque, °
ovate wing pad laterally; a.pic“al ma‘igin of ter"gum VI with the !
submedian tooth nearer to the latera\l tooth than to the

~alternate submedian tooth; mandible 3-dentate; .terga II-V
usually with white, apicaf fasciae; postmedian transverse

i

carina on tergum VI weak?.y emarginate medially, not sharply

\ T ’ '
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4

differentiated from the lateral crenulations; area above
the transverse c;*ina on tergum VI usually with dense and
conspicuous white tomentum medially, which'fargely conceals

the integument beneath (cf. Fig. 12).

3

At

DISTRIBUTION. Nova Scotia: Kings County, 31 July 1930. New

Brunswick: St. Cr&ix, 23 June 1976, 1 M. Quebec: Aylmef,

21 June 1915, 1 M: Covey Hill, Jday 1921, 1 F; 24 Aug. 1921,
1 F. Fort Cﬂulqngé. 27 June 919, 1%M. Hull, 26 Aug. 1894,

1 F; 31 Ayg. 1907,l1E; 13 Aug. 1913, 1 F; 14 June 1914, 1 M;
Ql July 1914, 1 M. St. Jean, 28 Sept. 1915, 1 F. Shawbridge,
20 -July 1930, 1 F. Terrebonne, 29 July 1931, 1 F. Ontario:
Arkell, 25 July 1952, 1 M; 19 Aug. 195, 2; 4 July 1953, 2;

-~ 11Aug. 1953, 1 M; 6 Aug. 1963, 1 M. Brittania, 14 Aug. 1913,

. 191%, 2 F. Cayuga,.6 Aug. 1952; 25 Aug. 1952, 3.
Chatham, 24.Aug. 1913, 1 F. Crown Poin}, 1 July 1931, 1 M.
Dorset, 20 July 1961, 2 F. Dyers Bay, 28 July, 1951, 1 M, 1 F;
" 4 Sept. 1051, 5y¥g Sept. 1951, 2, 2 M; 8 July 1952, 1 M;
10 July 1952, 2; 28 July 1952: 2; 23 Aug. 1852, 1; 8 July 1953,
ilf 14 July 1953, 1; }5 July 1953, 1; 16 July 1953, 1;‘31 July
1953, 1; 8 Aug. 1953,1; 18 Aug. 1953, 1 M; 9 July 1954, 1 M;
16 July 1954, 3; 17 July 1954, 2; 18 July 1954, 3; 20 July'
1554, 1 M; 22 July 1956, 1 M. E. Ontario, 15 July 1957, 1.
G;It, 8 Aug. 1852, 1 M. Guelph, 14 June 1952, 1 M; 8 June 1964,

!
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1 M; 19 July 1965, 1 M.c Haileybury, 4 July 1916, 1 M.
Harrow, 28 Aug. 1952, 1 F. 5ordan, 4 Aug, 1914, 1 M; 22
Aug. 1914, 1 M. Marmora, 6 July 1939, 1 F; July 1946, 1 F;
23 June 1974, 1; 16 July 1976, 1. Midlan&, 23 June 1974,

11 M. Milgrove, July 1949, 1. Ottawa, 14 Aug. 1884, 1; 1 July
1913, 1; 11 July 1913, 1; 12 July 1913, 1; 14 Aug. 1913,

1; 15 Aug. 1913, 1; 30 Aug. 1913, 1; 1 Sept.’19137 1; 12
Aug. 1914, 2, 1 M; 23 Aué. 1914, 1; 12 Sep{l 1914, 1.
Primrose, 17 July 1938, 1; 17 July 1956, 1. Quarries, 13
July 1946,ﬂ1. SpFedside, 8 July 1965, 1. Spencerville, 17
July 1938, 1; 17 Aug. 1938, 1; 22 Aug. 1938, 1; 12 July 1939,
1 M. Wellington, 28 Aug. 1954, %~M. Alberta: . Irwiné, 1 Aug.
1952, 1 F. Lethbridge, 3 July 1952, 1 F;\25 JuQe 1962,-1'F.
McGrath, 14 Sept. 1951, 1. Medicine Hat, 23 Aug. 1919, 1.
Rolling Hills, ;0 July 1946, 1 F; 10 Aug. 1946, 1 F. Scandia,
4 Aug. 1948, 1 F; 26 July 1951, 1 F; 13 July 1956, 1 M.

- Seven Persons, 1 Aug. 1952, 1 F. Tilley, 8 July 1939, 1 F.
Wild Horse, 15 July 1931, i F; 4 Aug. 1952, 1 M. British
AColumb}a: Fairview, 21 Aug. 1919, 1 M. Oliver, 23 Aug. 1953,
1. Osoyoos, 10 June 1919, 1 M. Penticton, 22 June 1919, ¥ M;
9 Aug. 1916, 1 M; 10 Aug. 1916, 2 M; 1917, 1 M; 20 July 1917,

1 M; 20 July 1917, 1 M. Vernon, 8 June, 1 M. f

§
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Map 1. Canadian distribution of Megachile brevis.

!

FLOWERS VISITED. Allium cepa (Leek)(P); Amorpha, (ML);
Asclepias (Milkweed), (M): Aster, (M. MD); Astragalus
(Milk-Vetch), (M); Bidens (Bur-Marigold), (M); Campanula

(Harebell), (M); Ceandthus (Redroot), (M); Cephalanthus

(Buttonbush), (MS; Chrysantbemum (Chrysanthemum), (M);

C. leucénthemﬁm, (P); Cichorium (Chicory), (CL); Cicuta

(Water Hemlock), (M); Coreopsis (Coreopsis). (M); Cornus

(Dogwood), (M); Cynoglossum kHound's Tongue), (M); Desmodiuh

(Tick—Trefoil), (M): Dianthera (Water-Willow), (M): Echium
(Vipers Bugloss), (L); Epilobium (Frieweed); JL); Erechtites
(Fireweed), (M); Erigeron (Fleabane), (M); Eupatorium
(Thoroughwort), (M); Fagopyrum (Buckwheat), (M)l Gerardia
(ﬁerardia), (M); Grindelia (Gumweed), (L); Helenium (Sneeze-

- .
weed), (M); Helianthus (Sunflower), (M, ML); Hieracium -
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(Hawkwéed), (M); Reliopsis (Oﬁ-Eye), (M); Hibiscus (Rose-

Mallow), (M); Hydrophyllum (Wdferleaf), (MY, ggpericum

(St. John's-wort), (M); H. perforatum, (P); Impatiens

(Balsam), (M); Inula helenium (Elecampane), (P); Lactuca

(Lettuce), (M); Lespedeza kﬁngh*C10ver), (M); Linaria (Toad-

flax), (M); Lippia (Ontario‘onlyﬁ, (M): Lobelia (Lobelia),

(M) ; Ludvigia (False Loosestrife), (M),+«Lupinus (Lupine),

. (M) ; Lycopus (Bugleweed), (M); Marrubium (Horehound), (M); .
2y eopus —— .

Medicago sativa (Alfalfa), (L, M, ML, P); Melilotus (Sweet

Clover), (L, M, P); M. alba, (P); M. officinalis, (P);

(i} _ Nepeta (Catmint), (M); Oenothra (Evening Primrose), (M);

Penstemon (Beard-Tongue), (M, ML):; Petalostemum (Prairie-

Clover), (M); Phystostegia (False Dragonhead), (M);
T
Polygonum (Knotweed), (M); Potentilla (Cinquefoil), (L);

E; recta, (P);«?soralea {Scurf-Pea), (M); Pycanthemum

. . (Mountain-Mint), (M); Ratibida (Prairie Conefbwer), (M):

” Rhus (Poison-Ivy), (M); g; typhina, (P); Ribes (Currant),
m—— - m/_f_u,_‘_ L, Tmwee——

- " (ML); Rosa (Rose), (M, ML); Rubus (Bramble), (M); Rudbeckia

(Coneflower), (M); R. serotina (Black-eyed Susan), (ML) ;

Ruellia (Ruellia), (M): Sabatia (Sabatia), (M); Sagittaris

v

(M); Silphium (Rosinweed), (M); Solidago (Goldenrod), (M,

%

W ; (Arrowhead), (M); Salvia (Sage), (M); Scutellaria (Skullcap),
|
|

ML, P); Spiraea (Spiraea), (ML); Stachys (Hedge-Nettle), (M);

(ﬁ) , Strophostyles (Wild Bean), (M); Teucrium (Germander), (M);

Tradescantia (Sﬁiderwogt); (M); Trifolium (Trefoil), (ML);

{
Verbena (Vervain), (M).

©
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BIOLOGY. Exténsive studies of M brevis were carried out

v f__—.—_——-

in Kahsas by Michener (1953) and in southern Ontario by

Pengelly (1955) It appears thaé biologically. and mor-
phologically,these bees have adépted to %nhabitlng warmer k
regions where persistent,hét, dry winds, such as in Kansas,
hasten and curtail prolongedfblossoming periods of wild

plant species. Females fly bver long distances,as faf as S

several kilometres (Michener, 1953) constantly seeking out

new areas with flowering plants. Expeditiously, they
/

13
construct cells in preexisting holes or cavities in the

r
“
~ »

- stems of woody, herbaceous plants such as sumac, sunflower,
thistle or corqstalksi4or such fragile sites as a rolled
leaf of a plum tree. 1In Kansas, they are the most common
leaf-cutter bee; producihg sevefal generations. foraging
uﬁon a wide range of flowers and persisting from mi?«Jgne
until autumn frost. In southern Ontario, Pengelly (1955)
reported one ggneration per year, witﬁ nesting sites in
cracks and cre;ices in the soil, under rocks and basal leaves
of grow%ngfplants. Some tunnels under rocks were 7-20 cm
in lengéh. One to. three cells, made with 50-103 sections

of ieaves and petals, were constructed at the base of the

tunnel. | ‘
Males do not have'elaboraté front legs for defending

( ) © , territories, such as favoured perches with bare black soil,

¢
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on which they land to warm up in the morning (Bohart, 1954).
It m§§ be that in warmer and drier regions, where this species
- is. most prevalent, the need to defend such territories is

. less important than in cool, damp, northern regions.

PARASITES AND' PREDATORS, Exped}tious nesting habits of
building cells in pre-existing cavities and hollows in
Mprostrate plant stems, or cracks and qrevices in the soil
are easily penetrated or subject to invasions of anfs, beetles
.and other arthropods. Thﬁs, the increased reproductive rates
arising from acceptance of fragile and hazardous nesting
(’) sites and the broductioq of several generations per §ear,
. may bé offset by an increased rate of mortality. . Pengell&
(1955) observed’abandoned nests and reported g?at a female
- did not return to a nest which was raide§ and looted by ants.
M. brevis has been observed to have been parasitized by

Coelioxys octodentata Say (Hicks, 1926; Michener, 1953

and Pengelly, 1955).
&

5

ALFALFA POLLINATING POTENTIAL. Numerous reports indicate that
M. brevis is a highly efficient pollinator of alfalfa, visiting

* yaround 15 flowers per minute, tripping and croés—pollinating

{ over 95% of the flowers visited (Peck and Bolton, 1946;
{
Michener, 195§} Pengelly, 1953, 1955; Bohart, 1957). The
. (“) ’ adult life of M. brevis female, emerging in mid-June and

persisting until autumng coincides with the flowering period

>
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of alfalfa grown in Canaha. Michener (1953) in Kansﬁs.
and Medler and Lussenhop in Wigconsin, observed M. brevis
to adopt pre-existing hollowé or cavities in various plant
stems, such as sunflowers, thistles and cornstalks, in
which to make thelr nests. Man-made nesting sites,
constructed of sheaves or bundles of stems of such plants
could be mounted on legs coated with a greasy substance to
prevent aﬁts from éfawling into them,and to facilitate
their transport to alfalfa field requiring pollinators.

In southkrn Ontario, Pengelly (1955) reported leaves
and petals taken' from the following plants for cell con-

struction: Acer nigrum (Black Maple); Apocynﬁm androsaemi-

folium (Spreading Dogbane); Chrysanthemum leucnathemum
A

(Ox-eye Daisy); Fr@gafia vesca (Strawberry); Fraxinus

pennsylvanica (Green Ash); Gaillardia (Blanket-flower);

Jypericum perforatum (St. John's-wort); Potentilla recta

(Cinquefoil); Prunus americana (Chokecherry); Rhus typhina

(étaghorn Sumac); Rosa (Wild Rose); Viola tricolor (Pansy).
Iﬁ,kansas, Michener (1953) observed M. brevis to select

12 families of plants from which leaves or petals were used
to make the cells. Since the wide range of plants used .
1ncluded alfalfa, it may be that this species might be
propagated without having to grow a secondary plant for cell

! ’

construction. I
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G g
) Limitations- to the propagation of M. brevis as ad

alfalfa pollinator may arise from its distribution pﬁt_tei-n..
It is sparsely scattered along the extreme southern parts

of Canada. Whether it could be propagated inl more northern
regions is unknown.: Another‘ disadvantage to using:y_._bre/,vis
may bé it‘s attractiop}o a wide variety of flowering plants,

including common field weeds such as thistles.
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MEGACﬁILE {LITOMEGACHILE) ONOBRYCHIDIS COCKERELL
PR < 7
Map 2 >
Megachile onobrychidis Cockerell, 1908:266 (new species)

Megachile (Litomegachile) brevis var. onobrychidis;

Mitchell, 1936:18 (description, distribution and

flower records)

FEMALE . kength 10-11 mm. Mandibular emg?gination between
3rd and 4th denticles evenly arcuate or semicircular, with
its éreatest depth at midvoint. Apical margin of clypeus
slightly reflexed and truncate medially. Gradulus on

terghm V indistinct or absent medially. Discal pubescence

on terga I and II entirely white, both medially and laterally;
on terga III-V intermixed with black, and with black

bristles on tergum V laterally. .

MALE. Length 9 mm. Apex of clypeus slightly concave
medially, beneath the elongate clypeal beard. Longitudinal
row o%ashort hairs on antero-ventral side of front basi-
tarsus weakly developed. Front coxa with a minute~patch

of bristles scattered among the elongate, plumose pubescence -

e
Just anterior to the coxal spine.

COMMENT. Females of this species closely resemble, and can

be reéognized by the same combination of characters given o

- ~
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for M. brevis except that in M. onobrychidis the scopal

M.

hairs on sternum VI are entirely Black. onobrychidis

also approaches M. coquilletti in that both speciés lack
black bristles’ laterally on terga II-IV and in having black

hairs on both tergum and sternum VI; however, M. onobrychidis

1

does not have carinate graduli on terga II-IV, which are

present in M. cogﬁilletti._ M. onobrychidis is also

-

gepefally slightly smaller with the front wing ranging from
. -

coquilletti this_ranges;iromigéiﬂmn. T

r

6-7 mm while in M.~

Maies of M., onob¥ychidis also closely resemble the

' inales of M. brevis and can be distinguished by the same
combination of characters given for y;.brevis, except fhht
the pale tomentum which obscures the integument, just above
the transverse carina on tergum VI, is absent in M%

11

onobrychidis and occupied by a mixture of slender and
) ? B

minute plumose hqirs'which do not obscure the integument

beneath.

DISTRIBUTION. British Columbia: Summerland, 9 July 1916, 1 M

!

Fairview, 7 Aug. 1919, 1 M, Vaseaux L., .14 June 1919, 1 M.

Okanagan Falls, 21 July 1917, 1 F.

A

\
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FLOW?RS VISITED. Mendicago (Alfalfa). !
BIOLOGY. M. onobrychidis is rarely collected and little 'is *
known about its biology. It is believed that it nests in’ s
soill cracks under clods of “‘earth and‘ stones, and prefers ;
) . i
foraging on alfalfa (Bohart, 1957). ) ‘
- :
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MEGACHIL§u(LITOMEGACHILE) COQUILLETTI COCKERELL

i Map 3 v
* \ “.
. _— Megachile mendica coquilletti Ceckerell, 1915:535
(new subspecies) ) ' . '
' "+ . Meggchile (Litomegachile) quuiliett&;Mitcpell, 1985:21,

(description and distribution) , - o >

4 - > ‘

( FEMALE Length 11- 12 mm. Mandible 4-dentate; emargination

: &

of’ ghe outer cutting edge between the 3rd and 4th denticles

not evenly arcuate with the basal half of th emarglnation

nearly straight to slightiy convex. Ventral profile of
[ .

mandible gently curved,-with the outer (18t) tooth weakly

- reflexed posteriorly, and relatively distamt from 2nd tooth.
. ” o

Lateral ocellhs ﬁearly subequally distant befwéen posterior
margin of vertex and eye, to g little closer to vertex,than

‘< ‘ - to eye. Scutellum black, hubesceg; medially Gradular .

carina on tergum V well developed and not 1nterrupted medially.

"\\,
€} Tergum VI weakly concave in profile with appressed and
scattered,suberect brown hairs. Sternum VI with brqwn‘to
S o -
black scopal hairs. - .

-~

h 0

1

Length 10-11 mm.“ Front tarsal segments beyond the&
\ S . A i -
first, conspicupusly yellowish-ferruginous, &trikingly

v

-

)

s

e

b o . ey . T *
(; . “'contrastipg with dark brown basitarsus. Anterior side of
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| o \ ) -
} front basitarsu§fflattenedkxbccupied by a band of short, .

slender setae bordered on each side by dense, Fistinétly

4

'longg{§:;istles. Gradular grooves in terga 11-V deeply
impress#d with gradular carinae well developed. Postmedian

t;%nsverse carina on tergum VI medially emarginate.
AN ”. \
COMMENT. The female can be recogniééd by the combination

o

of charactens given for M. breV1s exg Jthat the terga I11-Vv
Q\\\r
bear distinct gradular carinae both tergum and sternum

VI are ent%rely,black pubescen't; postmedian transverse

depre551on oh tergum V1 is 1less proﬁgunced than in M. brev1s.

The species M. cpqyilletti and g;‘onogrychidls are transi- !
0 tional between ﬁ; mendica and M. brevis. M. coguilletti can

be separated from M. onobrychidis by the presence of a

o

distinct,, gradular carinae on tergum V, which is absent in

ﬁ. onobrychidis. It can be separated from M. mendica by

the absence of a distlnctanguhtion in the outer cutting edge

1
'

\between the 3rd and 4th dentlcles (although a mf;ute angu-

’

v

lation or convexity is pn@Sént) and terzfs/%l,which is more

distinctly concave in profile in M. coquilletti,

.

. IThe male .can be recdgnized by the na;row”gnd distihctly
yeilowish-ferruginous tarsai éegments 2~-4 on front leg.i
whichk contrast °°A§Q£3?°u81y with the dark brown }irst ) -
. ) r . ‘
- N e
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by the same combination of chardcters given fér y; brevis.

-/

DISTRIBUTION. British Columbia:\ Okanagan Falls, 21 July,

1917, 1 F, 1 M. (Map 3). .

f i )
FLOWERS VISITED. Mendicago (Alfalfa),Eriogonum (Umbrella-

v

Plant) (M). )

{ I’

L .

' BIOLOGY. 'Bohart (1957) proposed that M. coquilletti

- 5 )
probably nestsin the soil. | ¢/ o

\ : , , \ o
¢ D |
w) ’ALFALFA POLLINATING POTENTIAL. . The species trips about 38%

of the alfalfa flowers it visits (Bohart, 1957) and emerges
in mid~June (an appropriate time for alfalfa pollingtion).
However, it occurs only in southern British‘Columbia and

is rarely collected.
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Fig. 8. M. mendica, F.
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Map 3., Distribution of Megachile coquilletti (left).

Map 4. Distribution of Megéchile mendica (right).

MEGACHILE (LITOMEGACHILE) MENDICA CRESSON

Figures 8, 9, 55; Map 4

/ J

‘Megachile mendica Cresson, 1878:126 (new species)

Megachile (Litomegachile) mendica;Mitchell, 1962:117 '

| (descriptioﬂ, distribution and flower repords)

Megachile mendica; Medler, 1965:113 (biology)

Megachile mendica; Krombein, 1967:322 (bio%ogy)

i ['¢ s

N ‘ :
"—— -FEMALE. ©Tength 11-13 mm. Mandible 4-dentate, with the.”

basal ‘'half of the emargination betw?én the 3fd and 4th
denticles occupied by the elevated outer cutting edge

extending outwardly from the 4th tooth (Fig. 55). Outér

i
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margin of 1st tooth ref%exe& posteriorly and tapered—apically
toczlsharply rounded point. Apical margin of clypeus
thickened, polished and broadly truncate. Last twp /
antennal segments subequal in length. Mesoscutum and scutelium
mostly black pubescence. Terga II-VI with erect,black hair§
laterally. First tergum with elongate, sugefecﬁnand entirely
pale pubescenéé' tergum II with pale pubescence medially.

Discs of terga III V?%;gwn to black pubescence Apical fasciae

: pr%gent on terga II-V usually absent medially on the more
v' \

anterior terga. : !

MALE. Length 9-11 mm. Hypostomal concavity, just posterior

to lower mandibular condyle, weakly depressed, occupied {
|

by short hairs and bordered bosteriorly by dense, elongate
| i}

pubescence.' Median third of apex of clypeus p;otracted a”

little ventrally and truncate to slightly concave medially;
apical border of clypeus impunctate and shining beneath the
dense overhanging pubegceqce. Anterior side of froqt basi-~
tarsus with a longitudinal band of short, slender sgtae,
bo;dered on each si&e by long, d;nse bristles. Ventral man-
dibular'tooth triangular and acute terminally, with a dense -
tuft of bristles at its apex. Graqular carinae on terga II-IV
projecting posteriorly to harrowly overlap the anterior

margins of the gradulag‘grooves. ¥hite, apical fasciae

" . ———— A




present on terga II-IV, absent on tergum V.- Postmedian
transverse carinae on tergum VI semicircularly emarginate
medially (cf. Fig. 12); area above the carina concealed

‘\(' .
beneath dense, appressed, plumose pubescence medially.

COMMENT. The female can be recognized’by the following
combination of characfers: Mandible 4-dentate with the
apical half of thé ihner margin of mandible ;pproximafely
straight to the apex of the 4th tooth, forming an acute angle
with the outer cutting edge; outer cuttiné edge extending -
halfway from the 4th to the 3rd tooth, and forming an

ang}e at mid-poinf between the two teeth. Outgr side of

3rd mandibular tooth with an extended bevelled edge occupying

. about half the emargination between the 2nd and 3rd teeth;

EY

. apical border of clypeus truncate without prominent tubercles;

abdominal sterna II-V without white apical faSCiAe beneath
the/scopa; tergum VII near%z straight in latefai view, with
a broad median longitudinal area consisting of uniformly

short,‘brown appressed pubescence, which parﬁially obscures

the surface.

Megachile mendica resembles M. montivaga; however, M.

méndica can be separated by the presence of a bevelled edge
extending from the outer sidesof the 3rd mandibular denticle

and occupying the proximal half of the concavity}between the

'2nd and 3rd denticles. M. mendica also approaches M. rotundata

!

' .
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morphologically, however M rotundaﬁa can be separated by

the presence of white,. apical fasciae on sterna I11-V

beneath the scopa, and the opaque ovate wihg pad laterally

!
on tergum II.

The male can be recognized by the following combination
of charaofers: front tarsus dark and simple.with basitarsus
much narrower and shortér than its tibia; front coxal spine
well developed, although sometlmes partly hidden by the
elongate pubescence; tergum II without an opaque, ovate
wing pao laterally; tergum V not usuglly fasciate apically,
median teeth on the apical margin of tergom VI subequally
distant, or nearer to each other, than to the latéral teeth;
sternum IV not retracted beneath sternum III; postmedian

transverse carina on tergum VI deeply emarginate medially;

disc of terggm VI just above postmedian transverse carina,

covered with dense pale tomentum which conceals the integument

beneath; tergum VII carinate, without a distinct spine medially.

-

Males within the subgenus Litomegachile do not bear

" distinctive morphological characters by which the various

. B
species can be readily differentiated. The males of

M. mendica resemble the males of M. texana by the distinet

semicircular emargination in the postmedian transverse

i

carina on tergum VI; however, M. mendica can be separated
<

N

/
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| o
by the distance between the median_and lateral teeth at

the apex of tergum VI with the median teeth being closer

or as far away from each pther as the distance between tﬁg
- B I (

N '

median and lateral tooth’ °
DISTRIBUTION. Quebec: Ol1d Chelsea, 16 Sept. 1958, 1 F.
St-Anne's, 20 Aug. 1939, 1 M. Ontario: Bellevile, 1 July
1950, 1 F. Chatham, 24 Aug. 1913, 1 F. Dyers Bay, 24 July

\
1954, 1 F. Grimsby, 11 July 1955, 1 F. Perth, 25 Aug. 1957,

1 F. Point Pelee, 23 Aug. 1951, 1 M; 8 Sept. 1954, 1 F, 1 M;

9 Sept. 1964, 4 F, 1 M. Primrose, 22 July 1955, 1 F. St.

Thomas, 15 Aug.' 1924, 1 F. Sambra, 15 July 1952, 1 F. Toronto,
25 Aug. 1893, 1 F. Vineland, June 1956, 1 F.

FLOWERS VISITED, Agasfache (Giant Hyssop), (M); Amorpha,

'‘(M, ML); Apios (Groundnut), (M); Aralia (Angelica-Tree), (M);
Asclepias (Milkweed), (M, ML); Aster (Aster), (M); Baptisia
(False Indigo), (M); Bidems (Bur-Marigold), (M); Blebhilia |
fWood-Miﬁt), (M); Bgr_r_ishla (Sea Ox-Eye), (M); Brassica

nigra, (ML); Camassia (Wild Hyacinth), (M); Ceanothus (Redroot),

(¥); Chrvsanthemunm (Chrysanthemum), (M); Chrvsopsis (Goldem
Aster),. (M); Cicuta (Water-Hemlock), (M); Cirsium (Thistle),
(M); C. muticum (Swemp-Thistle), (ML); Clematis (Clematis),
(M);'gggggg (Cosmos), (M); Craéaegus (Hawthorn), (M);

i

I
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Daucus (Carrot), .(M); Desmodium (Tiék-Tréfﬁil), (M);
Erigeron (Fleabane), (M); Eriogonum (Umbrella-Plant), (M);
Euégforium (Thoroughwort), (M); Gaura Gerardia (Gerardia), o

(ﬁ); Helianthus (Sunflower) (M);‘Heliopsis helianthoides ]
(Sweet)., (ML); Hzggricum (St. John's-Wort), (M); Ilex (Holly),

(M); Impatiens (Balsam), (M); Itea (Virginia-Willow), (M);

Lespedeza (Bush-Clover), (M); Lotus corniculatus (Birdsfoot-
Trefoil), (P); chopush(BﬁgleQeed), (M); Lythrum (Loosestrife),
(M), Medicago (Alfalfa), (M); Melilotus (Sweet Clover), (M)H
Monarda (Horsemint), (M); y; fistulosa (Wild Bergamot), (ML);
Nepeta (Catmint), (M); Nyssa (Sour Gum), (M); Oenothera
(Evening-Primrose), (M); Opuntia (Indian Fig), (M); Polygonum
(Knotweed), (M); Prunella (Selfheal), (M); Psedera (Virgina
Creeper), (M); Pycnanthemum (Mountain Mint), (M); Ratibida

I

(Prairie boneflower), (M); Rhus (Poison Ivy), (M); Rosa (Rose),

(M); Rubus (Bramble), (M); Rudbeckia (Coneflowér), (M);

R. serotina (Black-eyed Susan), (ML); Salix (Willow), (M);
Senecio (Groundsel), (M); Silphium (Rosinweed), (M);
So}idagO‘(Goldenrod), (M, ML); Specqlafia (Venus's Looking-
Glass), (M): Spiraea, (M); Stachys (Hedge-Nettle), (M);
Strophostyvles (Wild Bean), (M); Symphéricarpus (Snowberry),

(M); Tephrosia (Hoary Péﬁ), (M); Teucrium (Germander), (M);
®rrifolium (Trefoil), (M); VJccinium(Blueberry), (M);

Verbena (Vervain), (M); Veronica»(lronweed). (M); Veronicastrum

!

I
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virginicum (Culver's root), (ML); Vicia (Vetch), (M);
Zinnia (Zinnia), (M). A |
BIOLOGY. In Wisconsin, M; mendics inhabité experimental
trap-nests attached to ysolated trees in meadows, or to
trees at the edges of woods bordered by large fields.

This species nes{s in tunnels made in wood and is attracted
to nesting in sumac stems (Medler, 1965). The tunnels
contain about six célls'with females deposited first on
the inner cells and males oﬁ the outer cells. Males which
are deposited la;t in the outer cells, emerge a few days

ahéad of the females.

~

™

PARASITES. Coelioxys octodentata, C. sayi and Anthrax sp.

P

(Medler, 1965; Krombein, 1967). o .

/ )
ALFALFA POLLINATING POTENTIAL. TFemales have been collected
on alfalfa and,in Iowa it is an important pollinator of
alfalfa (Bohart, 1957). Since they inhabit man-made holes
in wood 5-8 mm in dia&eter, they may inhabit nests similar

to those currently being used for M. rotundata, which,would‘

i

facilitate transport to fields requiring pollination.

Currentiy, however, their distribution is limited to the

extreme southern ﬁartg of Ontario and Quebec, and even there -

they are rarely found (Pengelly, 1955). \ ¢
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Complete mandible of a
young female,

Fig. 11. M. texana, F. |

Fig. 10. M. texana, F.

Mandible worn down from
digging nesting burrows.
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MEGACHILE (LITOMEGACHILE)- TEXANA CRESSON

!

Figures 10-12, 40, 42, 56; Map 5

Vil
Megachile texana Cresson, 1878:125 (new species)

Megachile (Litomegachile) texana; Mitchell, 1935:32

L

(description, distribution and flower records)

Megachile (Litomegachile) texana var. cleomis;

Mitchell, 1935 36 (description and distribution)

gachile (Litomeggchile) texana; Pengelly, 1955:68

(biology); Mitchell, 1962:118 (description, distribution
and flower records) . : o
O | | g g
h FEMALE. Length 11-14 mm. First mandibular tooth reflexed
aigng the outer side, flattened and aligned to form a nearly
straight line.with the succeeding teeth. & Moderately flattenea

LI

1st “tooth usually a little wider at the’ base than the 2nd

ya tooth. Arcuate emargination between 3rd and 4th mandibﬁlar

| ‘ ;eeth deepest at midpoint of 'slightly nearer to the 4th tooth..
Apical margin of clypeus broadl& truncate, weakly reflexed;

o " polished and impunctate medianrﬁand, extepding a little over

half the disfapéé‘to the later;l margin. * Erect pubescence

on terga II-V mostly black, with enlarged and conspiquous

- black bristles laterally; apical bands behring the white
fasciae strongly depressed‘laterilly. Tergum VI strondly‘

(;) depressed just beyond the middle, usually with scattered, n

7
o ' . i
, .
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Fig. iZJWE; texana, M. Postmedian transverse
carina on tergum VI emarginate medially.

) . N 4

Fig, 13. M. wheeleri'M. Postmedian transverse
carina on tergum VI obtusely angulate or
rounded apically.
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%
long, erect, brown hairs, intermixed witp>brown and white,
suberect and short,appréssed hairs. ;ﬁ:;pal hairs usually
glack laterally on ster?um Vuand W?Stly black on sternum VI.

‘Dorsal side: of hind femur with a/ﬁanceolate patch of short,

dense pubescence.

-~
3 <
t

MALE. Length 10-12 mm. ﬁyposfémal concavity weakly depressed-
Justvbehind the posterior mandibular -condyle, the concavity
occupied by short plumgse hairs and bordered posteriorly

By much longer pubescence. Antero-ventral side‘of f;ont

AN
basitarsus with a longitudinal row of short hairs bordered

' on eacp side by a distinetly 1oﬁger brush of bristles (cf. figl°4ﬁ
Front coxa with scattered bristles, béneath Egg\}ong plumose
hairs Jusf’an%erior to the spine. Apical'ﬁgrder of tergum
\) strong}y depreséed, producing & prominent wvertical wall

antefiorly, which is‘more pronounced laterally, but is also

usually present medially. Terga II-VI with sharply carinate.

g . . &~ graduli projecting ﬁ?gteriorly and overhangihg the transverse

)

basal grooves.

N

COMMENT. The female of M. texana can be recognized by the

_4-dentate mandible; with the outer cutting edge betWe%q the -

3rd and 4th teeth arcuately emarginate; emargination descending
a little below and exposing the‘almogf\Straight inner

cutting edge, which can be seen when the mandible is viewed

24



‘narrowly overhanging the transverse basal grooves; tergum
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3
4% vem

from the outer Sidé‘(Figs.'li, 56); emarginétion between the
2nd and 3rd teeth usually with a bevelled edge extending
from the outer side of the 3rd tooth; apical border of
clypeus truncate, without prominent tubercles; terga I1I-VI
wit# prominent black bristles latérally; terga II-V usually

with small carinate graduli projecting posteriorly and

VI with a strongly impressed transverse concavity Jjust beyond '
- N : : '
the middle; abdom{nal\sterna 1I-V without dense, white, apical

fasciae 'beneath the scopa.

I‘ VA B J\
‘ 0 ' .,

. Females of M, texana approach M. mendica in having black

o

.hairs laterally on terga II;VI; however, M. mendica can be

separated by the straight profile of tergum VI and éhe
angulation in the outer cutting edge between the 3rd, and 4th
Qentiéles (Fig. 55 ). It also approaches M. rotundata: howe?er,
) M. rotundata can be separated by the apicel fasciae beneath
" the scopa on sterna II-V (Fig. 15). | |
nx Males of M. texana can ge reéognized by the %ollowing
combiqgtion éi characters: front tarsi bré%h to ‘black and.
siﬁble, éith the basitarsué @uch narrower and shd;ter thhn:
\its—tiﬁia; maﬁdible 3-dentate with the apgk of the median -
" denticle a 1little closer to the outer tooth -than to the

inner tooth;'postmedian trasnverse carina on tergum VI with \ Co

7
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a deep median semi-circular emargination (Fig. 12); front

¥

‘coxal spine well developed, although sometimes partly

concealed by elongate pubescen

ce; median teeth on apical
margin of tergum VI a little nearer to the lateral denticles
than to each otﬁer;usecond abdominal tergum withoué ‘an
opaque, ovate &ing pad laterally; terga II-V with white,
apical fasciae; area above the transverséhcaiina'on‘térgum

VI with dense white tomentum medially, which mostly conceals

the integument beneath (Fig. 12). Megachile (Litomegachile)

texana variety cleomis Cockerell is synonymized with Megachile

(Litomegachile) texana Cressqgn. The female of the variety

cleomis is distinguished by' the entirely white pubescence\
on tergum I. An examination of the type specimen revealed
that some black hairs were also pfesent onm tergum I. Since

the density of black hairs on tergum I is highly variable in

* M. texana, there does not appear to be any distinguishable
. .

criterion by which the Qariety cleomis merits'segregation. v
' \

DISTRIBUTION. Quebec: Aylme}, 4 July 1924, 1'M. Cove& Hill,
July 1921, 1 M; 12 July 1924, 2 F. Hull, 28 'June 1915, 2 M.

Isle Jesus, 10 July 1932, 1 M. Kazabazua, 3 July 1913, 1 M: ,x~\
4 Aug. 1913, 3F, 1M, Kirks Ferry; 13 July 1913, 1 F. Low, 4
2 Aug. 1948, 1 M. ‘Montreal, 14 July 1885, 1 M; 20 Aug. 1928, oo
1 M; 16 July 1929, 1 M; 9 Aug. 1930, 1M: 24 Aug. 1930, 1 M;

o

T
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11 Aug. 1932, 1 F. Ste.Anne de Bellevue, 3 Aug. 1938,

1 M; 10 July }939. % F; June, 1964, 1 F; Q‘AuF. 1865, 1 F;

9 Aug. 1965, 1 F; 28 Aug. 1967, 1 M. Ontario: Belleville,

1 July 1950, 6 M. Camp Boféen, 22 3u1y, 1952, 4 F. Chatham,
24 Aug. 1913, 1 M. Cheltenbam, 24 July 1951|. Dunedin, 22
July 1952. Dyer Bay, 5 Sept. 1951, 1 F; }0 July 1952, 1 F;

21 July 1952; 28 July 1952, 2 F, 1 M; 29 July 1952, 1 F:

12 Aug. 1952, 1 F; 8 July 1953, 1 M; 21 July 1953, 1 M; ,
25 July 1953; 29 July 1953, 1 M; 31 July 1953, 1 F; 25 Aug.
1953, 1 F; 1 July 1954, 1JM; 13 July 1954, 1 M; 14 July 1954

1 M; 17 July 1954, 1 M; 24 July 1954.  Grimsby, 11 July 1955,
4 M. Guelph, 19 July 1965, 1 M; 8 July 1974, 1 M; 19 July
1974. Kinburn, 26 July 1957, 1 M. M;ple, 18 July 1884, 1 F.
Marmora, 18 July‘1957, 1 FfwrMeygvalef 16 Aug. 1930, 1 F.“
Miﬁlang, 14 July 1924; 14 Jul& 1974. Milgrove, May 1949, 1 M.
Normandale, 30 June 1956: 1 M. Orangeville, 9 July 1954, 1 M.
Ottawa, 10 July .1912, 1 f; 1 July‘1913; 26 July 1913, 1 F; #
14 June 1915, 1 M; 29 July 1955, 1 F; 15 July 1957, 1 F;

N

28 June 1962, 1 M; 14 July 1962, 1 M; 13 June 1963, 1 M; 15

July 1968, 1 F; 17 Juiy'1968, 3 F;)23 Aug. 1968, 2 F; 9 June -

1969, 2 M; 20 Aug. 1969, 1 F. DPerth Road, 25 Aug. 1957.
Point Pelee, 9 July 1920, 7 F; 13 July 1920, 5 F, 1 M;
26 July 1920, 2 F; 15 Augi*igzo, 1 F; 4 July 1927, 2 F;

8 Sept. 1954, 1 F, 3 M; O Sept. 1054, 1 F; 23 Aug. 1961,

Primrose, 22 July f953, 1 M; 30 June 1955, 1 M; 17 July 1956,
) | :

b LY #
. -
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M M. Puslinch, 8 Aug. 1951. Rossea;u, 7 Se;‘)t. 1963, 1 F.

St. Thomas, 15 Aug. 1924, 2 M. Sambra, 15 July 1952, 5 M.
Scuttle Hole, 5 July.1942, 1JF. Spencerville, 12 July 1939,

1 F. Toronto, 24 Aug. 1890, 1 F; 21 Jan. 1891, 1 F; 11 July
1893, 1 M; 25 Aug. 1893, 1 M; 10 Aug. 1957, 1 F.' Turkey Point

!

sl‘ A
13 Aug. 1968, 1 M. Tweed, 6 July 1944, 1 F, 1 M. Manitoba:

’

Aweme, 15 July 1915 15 July 1916, 1’M; 1 Aug. 1925. Bald
Head Hills, éi July 1958, 1 F. Douglas, 27 July 195%,,1 F.
Onah, 4 Aug. 1925, 1F; Alberta: Lethbridge, 28 June, 1914: 4%\Aug. 1914,
JAF; 28 July 1916, 1F, lM;FQB July 1918; 28 July 1952, 1F: 30 3uly 1952;

31 July 1952, 2F; 15 &uly 1959, 1F, Mediciﬁe Hat, 15 July 1917,

IM: 1 Aug. 1917, 1F, IM. British Columbia: Hatziq Lake,

24 July 1953, 1F. Lillooet, 20 June 1926, 2F: 26 June 1950.

Penticton, 19xJune 1918, 1F. Seton Lake, 28 June 1926,

&

1F. Summerland, 20 July 1917, 2F. Wernon, 26 July 1920, 1M:
10 July 1950, 1F.”
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FLOWERS VISITED. Amorpha canescens (Leadvolant), (ML); .
Aster, (d); Asclepias (Milkweed), (M,ML); Baptisia (Eglse ,

Indigo), (

; Blephilia (Wood-Mint), (M); Cirsium (Plumed

Thistle), /(ML); bianthera (Water Willow), (M); Eupatorium

(Thoroughwort), (M); Fagopyrum sagittatum (Buckwheat), (P);

HeliantHus (Sunflower), (M); Heliopsis helianthoides (Ox- '

Eye), (ML): Inula helenium (Elecampane), (P); ‘Liatris

(Button snakercot), (M); Medicago (Alfalfa), (M); li. sativa

(Alfalfa), (M); Mel;lotus (Sweet Clover), (M); M. alba

(White SweetJ010ver), (F); M. officinalis (Yellow Sweet

Clover), (P); Nepeta (Catmint), (P); Opuntia (Prickly Pear),

(M); Petalostemum (Prairie Clover), (M, ML); Potentilla

recta (Cinquefoil), (P); Primula (Primrose), (L); Psoralea

!

’ t
(Scurf Pea), (M); Pycnanthemum (Mountain Mint), (M);

,

Rhus (Poison Ivy), (M); Rubus (Bramble), (M); Silphium .

(Rosinweed), (M); Sonchus arvensis (Sow-Thistle), (P); ) {

Séiraea, (ML); Stachzs\(Hedge Nettle), (M); Sfrophpstyles

(Wild Beam), (M); Tephrosia tHoary Pea), (¥); Trifolium
(Clover), (M)éig;ﬁhzbridun (Alsike Clover), (ML, P),
T. repens (Wﬁite Clover), (M); .Verbena (Vervain), (M);
Vicia (Vetch), (M). . ‘ :
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BIOLOGY. M. texana occufs in areas with wild uncultivated

land. It excavates, burrows and makes its nests in the soil, |

. undgr flat rocks, roots of plants (Pengelly, 1953, 1955) or

N

in damp sand (Krombein, 1953). The bufrrows are about 10 cm.

deep-and are usually trough-shaped, making use of the stone
{

as the ceiling. It is uncertain whether it will adopt a read?—

made burrow, or is committed to digging one of its own. The
strongly apraded cutting side of the mandible with the teeth
totally worn down (Fig.10) indicates that the mandibles were

worn down from grinding and excavating burrows in sandy or

gravelly soil.(l)

One to three cells are constructed and provisioned

within the burrow. Pengally (1955) observed that leaves from

|

the following plants were used for constructing the cells:

-

Acer nigrum (Sugar Maple), é[ rubrum fRed Maple), Apocynum

androsaemifolium (Spreading Dogbane), Corylus cornuta (Beaked

Hazel), Fagus grandifolia (Beech), Lonicera tartarica (Honey-

suckle),

Rhus typhina (Staghorn Sumac) and Tilia americana

»
(Basswood). Construction of the cylindrical cell in which

v
-/

cirecular sections of leaf (<instead of oblong sections

{1) 1t is proposed that females wﬁich dig burrows in the soil
cannot alternately chisel and excavate tunnels in wood with
worn down and rounded mandibular teeth. The specimen was
collected by the author on Asclepius (Milkweed) near Dows
Lake, Ottawa, 27 July 1979.
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e e

La/

)

R i

111

) drawn 'in to form the bottom) are used at base of the cup

compares with the cell construction design used by M.parallela.
Three to nine circular sections alternated with © to 26 oblong
|

sections are used to form the bottom and walls of the celi.

=

The margins of the outer leaves are/not cemented with oral
secretfons bﬁt firmly appressed against the soil wall. Five
to fif%een circular sections, slightly larger than thelinner a
diameter of the cell, are firmly pressed in at the top to cap

Y

the cell.

About 10 loads of pollen, filling the 8 mm inner dia-
meter of the cell to a depth of about 8 mm, are used to
provision the cell (Pengelly, 1955). An egg appfoximately
0.5 mm in diameter and 3.5 mm_ _ip length is” inserted on top
of the provisions at an angle of 45%., The egg hatches in
about 3-1/2 days and -the 1lst to the 4th larval instars develop
rapidly upon the provisions. The 4th or final instar spins
a silken cocoonlﬁnd qverw}nters within the cell (cf.Fig.7).v
Pupation and adult emergénce which commences in mid June ;s

-

probably régulated by spring and summer temperatures.

b

PARASITES AND PREDATORS. The common parasites of M. texana

are: Coéiioxys moesta, C. sodalis, gr octodentata and

C. rufitarsis (Pengelly 1955).
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Ants and crickets have been observed to invade the

tunnels and rob the cells of' M. texana of their provisions.
Pengelly /(1955) cbserved ants carryiné pollen between their
mandibles out of & nest belonging to this species. He also
observed a cricket\to occupy a burrow while the bee was out
to secure leaf sect\ions’. As the bee endeavoured to re-enter j

{ber burrow, she was\\ literally kicked out by'thei cricket several

times' by a distance of up to 30 cm. ,

ALFAI‘JFA POILINATING POTENTIAL. M. texana species prefers to
forage on alfalfa (Bolhart 1957), visiting flowers at fhe rate
of 16~22 per minute and tripping 85-956% of the flowers visited
(Pengelly 1953, 1955: Bohart 1957). The beginning of adult
emergence in mid June is close to or not far behind the
beg:’Lnning of the flowering period of alfalfa. The 'soil nest-
ing ha,bihts exposes the species to the hazards of invasions by |
arthropods dwelling in the soil and also the limitations of

not bping able to transfer nests to nearby flowering alfalfa
fields. The species might, however, be introduced to nest in
road banks or strips of uncultivated land, with alfalfa planted .
alterna{:e years to ensure an annual supply of blossoming

¥

alfalfa.
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\ ‘ . Fig. 14. M. rotundata (The Domestlcated Leaf-
: cutter Bee) M. Lateral view.
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"Fig. 15. M. rotundata, F. Whife, apical fasciae

.beneath thé scopal hairs on sterna II-V,'
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MEGACHILE (EUTRICHARAEA) ROTUNDATA (FAERICIUS) /////*
|

\
Figures 14, 15, 49, 51, 57, 73; Map 6

Apis rotundata Fabricius, 1787;/303/Tﬁéw species)

(= M. centuncul g)s/l’m{ma/eus)

oS

MegachiTe (Eutricharaea) rotundata; Stephen and Torchio /

1961: 85 (biology): Miichell, 1962: 122 (description,

distribution and flowér records); Stephen, 1962: 2

(propagation and biology); Torchio, 1963: 70 (para-

site); Waters, 1966: 1 (parasites, predators and@nést
~destroyers); Torchig, 1972: 1 (parasite biology and \ l

control);‘Hobbs, 1§}3: 1 (biology and'hanagement);

Eves and Johansen, 1974 (larval mortality); Parker -

et al, 1976 (assessment of usefq}nessi’ﬁffiization

Y

of additional species). . 1 . ‘
// / »

-7

FEMALE, Lenéth §;10/ﬁ;j the smallest introduced leaf-cutter
bee currently pfesent in Canada. Mandible 4-dentate. Angulate,
bevelled, cutting“edge extehding from the outer side of the

érd tooth to about the centre of the emarg}nation between the
2nd and 3rd teeth absent. Outer cutting edge extending from
the 4th to the 3rd tooth and forming an angle which approaches
fofmation of a th tooth, at approximately mid-point between
the two teeth (Fig. 57). Clypeus with a sparsely, punctate-

and subpolished median loﬁgitudinal band, terminating in a




)

/ 114

narrow.impunctate border apically. Ovate, opaque and impunctate

wing pad, laterally on tereuﬁ’II. Discal pubescence en terga

v

II - VI brown to black. Tergum VI weakly concave preapically .-
with longer, suberect hairs scattered throughout the slender,

short appressed hairs; apex of tergum without a distinct,

dense apical fringe of hairs. Scopa,white on sterna I1I'- V;

.black on sternum VI and often black laterally and apically on

sternum V; sterna II - V with distinct white,apical fasciae .

beneath elongate and overhanging scopal hairs. Sternum I with
/

an elevated and car{nate preapical rim. =

MALE. The male of M. rotundata like the female is smaller

than any endemic Canadian species, ranging from 7-8 mm in

" length. Mandible 3-dentate, with the inner tooth flattened

-and extended inwardly; distance between the apices of the

- \ -
middle and inner teeth much greater than the distance between

the apices of the middle and outer teeth (Fig.73). (Hypostomal
tubercle just behind the posierior mandibular condyle not~dis7,
tinctly elevated. Apical margin of clypeus weékly.emarginate
medially. Front coxal spine well developed, with a patch of
small brownbristles, on the anterior side, near the base. ' Front
basitarsus dark and simple, much narrower and shorter'than its

tibia. Second tergﬁm laterally, with an impunctate and obaque,

" ovate wing pad, bearing minute pubescence. Pubescence on

tergum 1 reduced laterally in the wing rest region, just anterior

i e e e s e e cmim it e ¢ b 4 At e ey
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to the opaque,‘qvate area on tergum II. Hind femur with a

.lanceolate patch of dense, short pubescence dorsally.

3
-

COMMENT. The female can be recognized by the distinct, white,
apical fasciae'on sternall-V, beneath the scopal haaré (Fig.lS)}

or by the opaque, ovate wing pad laterally on tergum II,;

. . both characters are absent on all endemic North American

species, ! ’

4
.

I v .
The mandible in M. rotundata (Fig. 57) resembles that

) N i of E. mendica (Fig.55) in the angulation formed by the outer

(_) I cutting edge between the 3rd and 4th denticles. The third
mandibular tooth in M. rotundata differs from all other
Cﬁnadian gpecieé except M. montivaga (Fig.59). in’not having

a bevelled'edge extending from its outer side.

~The malé can -be recognized by'the opaque ovate wing pad
) situvated latefally on tergum Ii, which is not present'bn
-any Canadian species. Sixth abdéminal tér;um is narrowly ie;
flexed apically and without distinct denticles arising from
¢ its mar -nwﬁvfrotundkta7ﬁpproaches M. brevis in size, presence

//?ﬁf front coxal spine, and unmodified front basitarsus; however
> P

1 f/
: el ' M. rotundata can be separated by the opaque wing pad on tergum
. L 2. oruasat=s o
. 1 .
,4f‘<j) I1 and absence of denticles along the posterior rim of tergum

-~ ’ VI.

N .
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DISTRIBUTION. Megachile rotundata was unknowingly introduced

into the eastern United States from the southern part of
central Eurasia, around 1930./ It crosse‘d the Rocky Mountains -
about 1950 and became established in the western states
’(Torchio and Parker 1975), from where it spread into the
southe¥n pért of British Columbia. Currently,it is present
throughout the northerq United States and extends to southern

Ontario as far as Ottawa. N

. The domesticated leaf-cutter bee has been purchased at
approximatély 1¢ ‘per bee, for pollinatipg alfalfa at various
places across Canada.- Since the spgc‘ies cannot overvwinter
throughout most of Canada, the specimens which are pre?sént in

collections Lmay have dispersed from purchased material and may

or may not be able to overwinter in the localities listed.

Ontario: Belleville, 9 July 1969, 1 M. Cayuga, 3 July 1963,

1 M. Guelph, (16 Aug. 1962, 1 F; -June 1964, '3 M, 6 F; Aug. 1964,
2 ¥ 9 F; 11 dct. 1964, 4 F; 1 July 1974, lﬂF; 12 Oct. i974,
4 M. Louisville, 24 June 1962, T F. Ottawa,o\14 July 1962, 1 M;
3 Sept. 1962, 1 F; 1966, 5 M, 4 F; 10 July 1968, 1 M; 15 July
1968, 2 M; 9 June 1969‘,‘2 F; 7 July 1970, 1 F; 16 Aug. 1973,

1 M. Manitoba: Winnipeg, 27 July 1976, 2 M, 2 F. Saskatchewan:

Prince'Alberf, 19 Aug. 1974, 3 Hf’.gSyift Current, 1 Sept: 1963,
T
3 M. Alberta: Beaverlodge, 1976, 6 F; 6 M. Brooks, 6 M, 6 F.

Lake Newell, 12 Aug. 1974, 4 M. 'Lethbridge, 15 June 1962, 8 M,
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g F;, 17 Oct. 1964, 1 M; 17 April.1967, 1 M; 18 Aprii 1967,

1 F; 2 May 1967; 1 F, 28 July 1967, 1 M; 30 July!1971, 2 F;

‘2 July 1974 1 M. 'Melfort, 6 M, 6 F. British Columbia:

Ashcroft, 24 July 1964, 2 F.

N /,,—

¥ Map G.Lﬂg;stribufion of Megachile rotundata

'FLOWERS VISITED‘ Asclepias (Milkweed) (M); Medicafo (Alfalfa),

(M) Melilotus (Sweet Clover), (M), Pol zgonum (Knotweed), (MJ;
olidago (Goldenrod), (M), Veronica (Speedwell), (M).

%
. | )
Qo °

’BIOLOGY gacﬁfle rotundata does not éxcavate its own nesting

tunnels, hyt seeks .out ready- made holes of its preferred size.
The species readily adopts a wide variety of nesting sites,

such as abandoged beetle burrows, cracks or holes in wood, <
hollow plant stems, drinking straws, or metal tublng The‘

holes are .cleaned and the‘angular or enlarged’sections are e

. ! N
: ﬁ,./ N ’ ¢
. '

. o . . -
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rounded or reduced by means of chewed leaf filling to a

. suitable shape and size of 5-6 mm in diameter. Usually, 8-17
’ \

oblong leaf sections are used Ro make . the cup and 3-6 circular

'sections serve as a 1lid fo seal the cell. The nesting burrow

’

bontaining the series of cells is 'plugged with 8-15 circular
leaves (Stephen? and Torchio\1961): Under field conditions,
; | .

females produce about 12 offspring (Evés and Johansen 1974),

- k) .
and live for'an average of 20 days QTorchio and Parker 1975).

” ~ .

<

4
PREDATORS, PARASITES AND DISEASE. VWhen M. rotundata first

" immigrated into North America, it experienced a rapid increase

' s

in population, which may have been due to its escapgwfrdﬁ its

natural parasites and predaﬁors. In spite 6f dense localized
populations,—stepgen and Torchio (1961) did not observe any

insect enemies on M. rotundata in 1961. However, about 10

" + 3

yearsuiater, 30 species of predators and parasites had become
, . . ) \
adapted to preying upon M. rotundata (Bohart 1972)., The most

common and specialized parasites which prey upon leaf-cutter

™ bees do mnot appear to prey uppn M. rotundata. It may be that

.the provisions of pollen and nectar-supplied for the small .

larva of M. rotundata, which is distiﬁctly smaller than

endemic leaf-cutter bees, is inadequate for the deJelopment

3 o

of North American Coelioxys speciés.

(a) ﬁnrasites: Ségzga Eumila“Cress. (Fig.86) has been

. o 4 '
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reported to parasitize ub to 78.5% of‘the‘domesticateqlleaf~

cutter bee (Torchio 1972); Monodontomerus obscurus (Westw.)

(Figs. 92,:93), up to 50% parasitism (Hobbs and Krunic, ,

f

1971; ﬁyes and Johansen, 1974); Melittobia chalyﬁii A%hm. /
(Figs. 90, 91) (Torchio, 1963; Peck 1969); Dibrachys /

maculipennis (Szel.) (Fig. 94) (Peck 1969); Pteromalus
‘—V—-—\—_" ' -

venustus Wilkr. (Peck 1969): Leucospis affinis Say (Figs. 88,

89) (Bohart 1972). . ; . /

| . /
| . |
(b) !Predators, Scavengers, Nest Destrqﬁers: Ants of various

-

¢

' species (Fig. 95), Formica fusca L. one of the most common

ants in Canada; European earwig (Forficula auricularia)

(Bohart 1972); at least 10 species of &ermestid beetles, the

most importaht of which are*- Trogoderma glabrum (Hﬁst.) (Fig.

96 ); Anthrenus pimpinellae Fab. (Fig. 97); Megatoma variegata

Horn. (Fig. 98); Attagenus sp. (Fig. 99); flour beetles -
N . |
Tribolium castaneum (HbspAR (Fig. 101); Tribolium madéns audax

\
(Halst.) (Fig 102); checkered flower beetle - Trichodes

ornatus Say (Fig. 100); and dried fruit moth - Vitula edmandsii

Pack. ¢Fig. 103) (Bohart 1972).

r

) s '
(c) Diseases: Chalk brood disease resulting in 60-70%

mortality. (Allen Brinkerhoff, Lovelock, Nevada,’élfalfa Seed

" Producer, and deorgelBohart, personal communications, 1978).

- e A
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,ALFALFA POLLINATING POTENTIAL. Megachile rotundata probaﬁly

co-evolved with alfalfa in the southern part of central
Eurasia. It may ‘be the 8n1y species‘curfently in Canada which
can survive entirely upon alfalfa, using the flowers for pollen

»

and nectar and fhe leaves for ceil construction, although 4

iy

Michener (1953) observed M. brevis to also use alfalfa leaves..
As populations of M. rotundata increased in the United States

/and farmers observed its uéefulness as a pollinator and its
habits‘qf nesting in crac%g and n%il holes in old wood, they
drilled holes in wood to proviée more nesting space (Eyés and
Johansen, 19874). Following reports on pollinating per%ormance
of these ‘bees, commercial Gse started in 1961 (Torchio 1975).
'In 1962, Gordon Hobbs at the experimental station at\Lethbridge,
importéd M. rotundata for pollinating alfalfa in Canada (Hobbs,

1972).

The female trips up to 16 alfalfa flowers per minute and
visits an average of 200 flowers to obtain a polleq loa?. Pro-
visions for one cell, which is usually completed in one day,
requires 15-18 pollen loads (Parker and Torchio-1975). Thus,
3,000-3,600 flowers are visited and cross pollinated by each
female in a day; Appropriate appafatus for large scale manage-
ment of M. rotundata have been devised (Bohart 1962; Hobbs 1965,
1967 and 1973). Up to 50,000 bees per hectare have  been recém-

'mended for good pollination (Hobbs 1973).
: f h

. .
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By bringing M] rotundata indoors throughout the winter

tolaVOid cold temperatures and by employing various techniques

for destroying the parasites and predators,

various farmers

continue to use this species for pollinating alfalfa (Jerry

Freundel, partner in an alfalfa seed farm at Brooks, Alberta,

personal communication 1978).

\

Potential limitations to use of M. rotundata 'as an

alfalfa pollinator are: high larval mortality; relatfvely

low tripping rate and high male sex ratio (Parker et al 1976).

Over. 30 parasites. predators and diseases have become adapted

to preying upon and destroying M. rotundata.

mortality has been reported‘(Torchio 1972).

Up to 78.5

Instead of pro-

ducing surplus bees, many growers must augment most of their

bee stocks annually (Parker et al. 1976). Thﬁﬁ, reliance

upon the single species M. rotundata for improved alfalfa seed-

production in Canada, does not hold much promise.) Torchio g

the most frequently identified cause of low seed yields,

and Parker (1975) advise that since lack of pollination is

scientists should seek out additional species of bees which

will effectively pollinate alfalfa.

i

[
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Subgenus MEGACHILE Robertson

-
an

R Figures 67, 69

Megachile Robertson, 1924:374 (new subgenus)
Anthemoié; Mitchell, 1935:155 (description: and biology).; "

o ‘
FEMALES. Length 10-20 mm. Mandible 5-dentate with the “emar-
ginations on each side of the 3rd tooth subequal in dep'th
(Figs. 67, 69). In M. montivago the tooth between the 3rd
andq4th denticles narrow and oblique. Inner cutting.edge
extending from near the apex of the 5th tooth to the base of
the 2nd tooth, not strongly elevated, and usually not seen }
with the mandible cloéed. First (outer) mandibular tooth re-
flexed posteriorly along iﬁe outer margin and tapered apically.
White, apical fasciae usually present on teréa 11-V, sometimes

interrupted-medially on the more anterior terga.

»

’

MALES. Length 8-15 m. Mandible 3-dentatgywith fhe apex of
the middle denticle subequally distant between the apices of
the inﬁer and outer denticles}'except in M. inermis in which
thé inner tooth is distinctly more distant from the midle

tooth. Hypostdmal cohcavify distinctly impressed, and more

sparsely punctate, than the densely punctate elevatfeéd ridge

" on fhe posterior side of the cqncavity. Front coxal spine

absent, or weakly indicated by a densé tuft of short setae at.

apex of a rounded tubercle. Reddish bristles at just
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anterior to the coxal spine absent. Front basitarsué dark

and simple. similar to mid basitarsus; without a shortened

band of hairs along the anterior side bordered by dense,

o

elongate bristles on each side. Vhite, apical fasciae usually
present on terga II-V, frequently interrupted medially on the
more anterior terga. Area above the postmedian transverse

§ ‘ carina on tergum VI not concealed beneath dense, appressed,

plumose pubescence.

*
4

COMMENT. Females belonging to this subgenus can be‘QiStinguished
by the presence of .a 5-dentate mandiﬁle, in which the emar-
: (:9 . gination on each side of the 3rd tooth is subequal in depth
‘ (Figs. 67, 69), except in M. montivaga, which can be recognized
by .the absence of a bevelled edge on the outer side of the 3rd
b . tooth (Fig. 68). The first tooth isgreflexed posteriorly along
the outer rim and stronglykiapered apically, to form a scoop-
| shaped mandible adapted for chiselling nesting tunnels in
partly decomposed wood.
|
The males can be recognized by the simple, dark front

‘basitarsus, without a shortened band of hairs along the

anterior side and by the absence of front coxal spinés. The

level of development of the hypostomal concavity and tubercle;
the simple front basitarsus and the absence of the front coxal
et , o |

spine are the most unifying morphological characteristics in

maleslbelonging to the subgenus Megachile. -

N




et b et e e o e bt ot 0 s et e ( . e

3.

124
Key to Species of the Subgenus Megachile
, .
. ‘l
Females
Scopal hairs on sternum VI black....... . M. nivalis (p.-170)
Scopal hairs uniformly pale...................... e e 2

o

Third tooth without a bevelled edge arising from its

distal side (Fig.68). Sixth tergum concave in lateral

viewA

with uniformly short, apﬁressed, silvery pubes-
cence throughout its median length..M. montivaga (p. 127)
Third tooth with a bevelled cutting edge arising from
its dist;1 side. Sixth tergum approximately straight
in lateral view with either appressed dark brown

pubescence or with erect as‘well as appressed pubes-—

CeNCE, v\t v s ne s et e s e e e e .3

Apical margin of clypeus emarginate sublaterally, between
the broad median protruberance and the lateral tubercle.
Sixth tergum with uniformly appressed dark brown pubes-
cence throughout ‘its median length..... M. inermis(p. 133)

Apicalﬂbérgin of clypeus aﬁproximately truncate, without
sublateral e@arginﬁtions. Sixth tergum with scattered,

long, erect as well as appressed pubescence............ .. 4

S At A N e O e e G s 2 e & bt yar St e
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Pubescence on sixth tergum with conspicuous golden hairs
toward the apex. .. ....... i verivren. M. relativa (p. 153)
|

Pubescence on 6th tergum entirely dark brown to black.. .

centuncularis (p. 145)

~Males

%
s

Anterior ;ide of -front coxa without tubercle. Apical
margin of clypeus usually with a,mediah tubercle
beneath the beard. . ... ... ... ittt i tinrnniensses 2
Anterior side of front coxa with a small tubercle sur-
mounted by a dense but short tuft of setae.‘ Apical
margiﬁ of clypeus without a median tubercle beneath
the beard. ... ................. e e v e PERII 5
, | .
Apical margin of clypeus with a prominent median tubercle.
Terminal denticle on postefior claw as sharp as the
terminal denticle on anterior claw..;... ........... ce s ae

e e M. reélativa (p.

Apical margin of clypéﬁs without a prominent median tubercle.

153)

. Terminal denticle on posterior claw more rounded

apically than the sharp terminal denticle on the N

i

anterior claw....... e s as e e M. centuncularis (p. 145)

[

~ Distance Erom the apéx of the middle tooth nearly twice

as great to the apei of the iﬁner tooth, than to the

e e e e e e it et it i At s e e e e
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apex of the outer tooth QFig. 84). Late;al ocelius

much nearer to eye than to vertex: Sixth' tergum

weakly protrubergnt medially, aﬁove the transverse. )

carina and obscurel& punctate........ M. inérmis (p.133)
Distance from the apex of the ﬁiddle tooth to the apipes

of either the inner or cuter teeth, subeqﬁal. Lateral

ocellus subequally distant to vertex and to eye.

Sixth tergum strongli protruberant, medially (above the

transverse carina) andldensely, but distinctly punctate

................. vecssssesaienes.. ..M, montivaga (p.127)

126
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Fig. 16. M. montivaga, F. :
Parallel-sided, scoop- .

shaped mandible with
tapered outer tooth.
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Fig. 17. M. addenda, F.
Flattened mandible with

b e s—

reflexed and rounded ;
outer tobth. ;
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MEGACHILE (MEGACHILE) MONTIVAGA CRESSON

‘Figures 16, 59, 75; Map 7
¥

’ Megachi;e montivaga Cresson, 1878:124 (new species).

Megachile (Megachile) montivaga Mitchell, 1962:127

(description._distribution and\flower records).
P . .
FEMALE. Length 11-13 mm. Mand;ble 4—denta;e with a weakly
developed 5‘tooth sdmetimeé present between the 3rd and the
inner tooth. Mandible short and broad shaped in the form of
a parallelogram, with the length of the cutting edge subequal
to basal width. Postero-ventral corner of mandible with a
promineht polished elevation succeeding the distinct opaque
furrow just beyond the lower mandibular condyle. Mandible
4-dentate, with a small §thxdéntic1e sometimes arising
between the 3rd and inner teeth. Mandibular denticles
short and acute, progressively smaller toward the base.
Mandible with a prominent inner cutting edge extending frqm
second tooth toéthe extreme apex of the inner tooth; thus
the gpter and' inner cutting edges of the mandible border an
elongate wedge shaped trough extending from 2nd to inner
denticles. Clypeus bulging medially and distinctly appressed
subapically. Abdominal terga 1I-V ﬁithbwhite,apical
fasciae, the fasciae interrupted medially on the more basal |

terga. Sixth tergum evenly concave in lateral view,

PR ST S
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1 . .

surface densely punctate with minute,appressedfhairs arising

_from the punctures medially; short subappressed, plumose

hairs sparsely scattered medially, becoming longer and more
numerous laterally; integument -not distinctly obscured by
pubescence. 8ixth sternum with a dense apical fringe of
setae extending a 1itt1e‘be§ond margin;‘median subapical area
without punctures orlscopafihairs.

MALE. Length 10-11 mm. Mandible 3 dentate with the distance
betwéen the apex o#% the middle and’apical denticle slightly

greater than that between the middle and basal denticles.

. Ventral mandibular denticle strongly curved inwardly near

the apef. Anterior side of front coxa with a scarcely per-
céptiblé tubercle surmounted by a minute, but dense tuft of
short setae. Hypostomal tubercle and conéavity weakly
developed: tuberculate region elevated, brpadly rounded, °
and strongly punctate with dense_élongate pubescence; ‘con-
cavitysweakly punctate with subpolished interspaces and with
scattered pubescence subeqﬁal in length to that on the
tubercle. Posterior distal cla& more b;oadly founéed
apically than the sharply pointed gntérior claw. Gradu}i

on terga III-V with posteriorly projecting';arinae qveglapping
the strongly depressed transverse basal grooves. 8ixth

tergum strongly protruberanf medially; densely bunctate with

inconspicuous short hairs and sparsely scattered long hairs

5
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arising from the punctureé. Apical rim of tergum VI w;\h
- ok
/ a prominent sublateral tubercle, and anelongate submedian

carina, seventh tergum with a submediah transverse carina.

COMMENT. The female can be recognized by the absence of

bevelled cutting edge on the outer side of the 3rd tooth.

{

In other Megachile a bevelled edge usualiy projects from
| ° the outér side of the 3rd tooth and occupies}about half the

proximal concavity between 2nd and 3rd teeth.

The male of M. montivaga can be recognized“by the

; 473 . following combination of characters: anterior Fi&e of front
coxa with a very short blunt tubercle (not higher than wide
at base) surmounted by a minute, but dense tuft of short
setde; lateral océllus approximately equidisfant to eye and
to vertex. lFront basitarsus dark and simple, much narrower
and shorter than its tibia;.without a trace of a longitudinal

\ furrow or shortened row q; hairs along the antero-ventral

* | - side. Secgnd abdominal tergum without an opaque ovate wing

pad laterally. Examination of Megachile montivaga Cresson

LectoTYPE, no. 2440 re&ealed that it - is a male belonging to

the same species as the female, Megachile relativa Cresson,

LectoTYPE no. 2447. The male and the femalé were both
. - collected in Colorado, -have similar labels but were described
(:) as sgparate-sﬁeciesfby br?sson\in 1878.
vl

»
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DISTRIBUTION. Nova Scotig:r Kings Co., 20 July 1931, 1F,

|
Epilobium. Painsec, 4 .Aug. 1914, 3M. Smiths Cove, 15 July

1914, 2F. New Bruﬁswiekg St.John, 21 July 19%1, 1F. ' Quebec:
Fdrestville, 9 Aug. 1950, 1F; 10 July 1950, 1M. Fort
Coulonge, .21 Aug. 1917, 1F.' Franquelin, 28 July 1963, 1F.’
Hull, 19 pré. 1894, 1F. Ontario: Agama Bay, 1 Aug. 1959,
1F. OnfariJ(Enst), 2F, Graham,‘BvJuIy 1916, 1M. Haileybuﬂy,
% July 1916, 2M. Ot tawa: 1-July 1913, 3, 1F, 1M. Doint
'peéfé,”s Sept. 1954, 1F. Thornloe, 8 July 1917, 1M; 8 Aug.
1017, 1F, 1M; 9 Aug. 1917, 1F. Windsor, 1 July 1895, 1F.

Manitoba: Aweme, 12 July 1916,'2F: Wanless, 19 Aug. ;955;

©

3F, Fireweed. Saskatchewan: Love, 27 July 1944, 1F. Swift
Current, 20 Agg. 1916. Alberta: Calgary, 18 July 1917, 1M@3
pléyhont, 23 June 1936, M. Edmonton, 1 July 1919, 1M.
Faivrett, 20 June 1932, 1M. Lethibridge, 26 Aug. 1927, 1F. .’
Medicine Hat, 17 Jhlywlerﬁﬁ 2F, 1M, Vauxhall, 26 July 1951,

IE. British Columbia: Agassiz, 8 July 1914, 1M. Armst?Bbg\
8 July 19&11 1F. Lytpon: July 19f3, 1F; Manning Park, 1F.
McIntyre Road, 29 May 1958 /UlM. Oliver, 9 July 1943, 2M.
soyoos, 7‘July 1853, 2ﬁ. Peachland, 2 Aug.»1999, 1F. Pi;e-
>~ woods 4000', 7 Aug. 1953. %rince Qgprge, 2 Aug. 1936, 1F. U
Hobson, 23 Aug. 1948, 1F. Rolla, 23 July 1827, 1F. Salmon
. Amm, 26 June 1955, 1M. Sidney, 1M. Spalachean, 25 July 1013,

1F. Summerland, 8 July 1950, 1F. Vernon, 24 July 1917, 2F,

1M; 23 July 1920, 3F, Sphaeralcea; 26 July 1820, 14F; .27 July
5 I ’ )

\ ’ : . .
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1020, 5F; 28 July 1920,72F, 1M; 3 Aug.. 1920, 9F; 9 Aug. 1920,

2F. Wasa, 3 Aug. 1960, 3F. Yukon Territory: Rampart Hoﬁse,
. o
10 July 1951 M. 1

== V < — . :
2y %/& N

R A P -

Map 7. Distribution of Megachile montivaga

FLOWERS VISITED, Brauneria (Purple Coneflower), (M);

Dianthera (Water Willow), (M); Monarda (Horsemint), (M);
ettt et . R _—?-4‘?——-

-~

Onopordum’(Scot&tkThlstle), (M); Oenothera (Evenlng—Prlmrose),
(M); Pentstemon eard-Tongue), (M); Rudbeckla (Coneilower),

(M); Scrophularia (Figwort), (M); Silphium (Rosinwegd); (M) ;

/8phaeralcea (False Mallow), (L, M).
. BIOLOGY. It appears to nest in pith of woody and herbacious
plants. Rau (1934) found & nest in a sumsc twig. 1In

& ' .
addition to sealing each cell, a heavy plug was also made to
S, ™ . ' )

és ' seal the outside opening, to ensure that no parasite could

si
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get into the burrow., Five adults emerged from the nest. ' It
has also been found to nest in old mullein and sunflower

stems and to build its cells with petals\ané pith (chks

!

1928) . T

el

.
L]

'ALFALFA POLLINATING POTENTIAL. This species hag been collect-

ed on alfalfa. JTt is, however, rather sparsely distributed.

6‘Hobb~s'(1954)‘reported that in the mixe& prairie region it is
restriqted to river‘valleys and other areas where trees are
present, indicating that it nests in wood. Provision of

}appfopriate above, ground nesting sites in plant stems, ]

‘suitable leaves ‘and petals for cell construction, and a &

continuous annual access to blossoming alfalfa, might serve’

to/build up populations of M. moﬂtivaga.

'
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"Fig. 18. M, inermis, F. °
Inner side of mandible.
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Fig. 19. M. inermis, F.
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MEGACHILE (MBGACHILE) INERMIS PROVANCHER

14

Figures 18, 19, 21, 60, 76; Map 8

! -

' Megachile simplex Provancher, 1882:229 (new specieé)‘

Megachile inermis Provancher, 1888:323 (new name for .

M. simplex)
Megachile (Megachile) inermis;Mitchell, 1962:126 (des-

cription, distribution and flower records). ,

- s

. Megachile (Megachile) inermis; Pengelly, 1955:121 (bi?1°g¥)

“Megachile inermis:Stephen, 1956:85-101 (biology)

Megachile inermis ;Koerber and Medler, 195856 (biolégy)

Megachile inermis :Medler, 1958:325—327 (biology)

FEMALE. Megachile inermis is one of the largest common

species,of leaf-cutter bees, with feméles ranging from 15-20
mm in length. Mandible 5-dentate, with the emdrginatipns on
both sides of the 3rd tooth subeqqal in depth (Fig. 60); 3rd
tooth with a bevelled edge projecting from the outer side an}
;ccupying about half the e$argination between the 2nd and érd
teéth.\ Apical marginNof”clypeus with a distinct, truicate

median elevation bordered on each side by small, semicircular

. emargination and a broad1§ rounded tubercle laterally (Fig.

19). Apical border of labrum concave; anterior side of labrum
weakly concave throughout its length. Lateral ocellus closer
to eye than to posterior border of}vertex Temple deep,

nearly twice as wide as eye in lateral view (providing space

T e 43 b et WYl 4 A
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for thé attachment of large adductor muscles which exert the
neéessary mandibular pressure to chisel tunnels in wobd).

Sixth tergum nearly straight in lateral view; short appressed,
brown to black hairs extending throughout the median length,

with scattered long, erect, dark hairs laterally; integument

partly obscured by pubescence.

MALE. Length 10-15 mm. -Mandible 3-dentate with a wide,
oblique arc between the middle and inner mandibular teeth
(Figs. 21,76 ); disfance between the apices of the middle and
inner teeth 1.5 times as great as the distance between the
apices of the middle and outer teeth. Ventral mandibular
tooth b;oadly roun@ed and strongly incurved apically. Hypostg-
mal tubﬁrcle elevated as a blunt crest with deep,dense
punctgreé'on the elevated region and polished on the side
faciné the mandible; hypostomal}concaviny subpolished with
minﬁte,sparse punctures; pubesoence arising from the puncfures
in the concavity disti;ctly more sparse and minute than the
long, dense pubescence on the tubercle., Lateral écellus much
nearer to the eye than to the posterior border of vertex.

Front coxal spine weakly develé&éd as a scarcely perceptible
tubercle with a minute tuft of dense setae at its apex.

_Bisitarsuslon front leg,dark and simple, narrow;r and shorter

'than its tibia; without a trace of a longitudinal furrow or

short row of hairs along the antero-ventral side. White,
. ‘ \
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apical fasciae presenyY on terga II-V, sometimes interrupted
medially on the more terior terga; discs of terga II-V

sparsely punctate ands subpolished. DPostmedian transverse

carina on tergum VII much nearer to apex than to basal carina, .

with a depressed, transverse, ovate area bordered by the

o

postmedian and basal carinae,

COMMENT. The females of M. inermis can be recog?ized by the ~
distinctly 5-dentate mandible in which the emarginations on
both sides of the 3rd denticles are subeéual in depth, combined
with the -absence of erect hairs throughout the median length

of the sixth tergum, and the uniform amber coloured scopal

hairs ,which are also present on the sixth sternum.

The males bf inermis can be recogﬁized by the weakly
developed front coxal spine which is thuch shorter than wide
at base, with a minute, dense, short tuft of setae at its
apex. The males.in this species are usually considerapiy "
smaller than the females. They are often reared separatel{
from the femalés in smaller tunnels and are highly variable
in size,lrangingxgrom 10-15 mm. in length.

i

DISTRIBUTION. Nova Scotia: Kings C6., 31 July 1929, 1F;

24 July 1930; 15 July 1931, 1M; 20 Jyly 1931: 1F. Smith Cove,

15 July 1914, 1M, 1F. New Brunswick: Dalhousie: 24 July 1915,

L
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\ _1F, 1M. Fredericton, 16 Aug. 1948, 1M; 14 A;:?\TQSI,‘IF.
St.Anderson, 3 Aug. 1957, 1F. St.John, 8 July 1899; 11 July

1901, 1M. Prince Edward Island: Canadian National Park;

Dalvay House, 19 Aug. 1940, 1F. Quebec: Aylmer, 15 June
: 1913, 1M. Bondville, 10 July 1906, 1F; 20 July 1960, 1F.

Cape Rouge, 4 July 1953, 1M. Charlevoix Co., 11 Aug. 1916,

1F. Chelsea, 5 July 1912, 1M. Fort Coulonge, 20 July 1917,
| : 1F; 13 Aug. 1917, 1F; 21 Aug. 1917, 1F; 17 June 1919, 1F;
21 June 1919, 1F; 26 June 1919, 2F; 19 July 1919, 1F. Hull,
15 Aug. 1894; 14 Jurne 1914, 2M. 1Ile de Montreal, 19 Aug.
1906, 1M. Lakeside, 7 July 1929, 1M; 2 Sept. 1929, 2F.
K , Lanoraie, 28 Aug. 1926, 1F; 12 Aug. 1931, 3F. Lowe, 2 Aug.
- 1948, 1M. Mont Joli, 9 Aug. 1954, 1M. Montreal, 12 March
1924, 1F; 3 July 1927, 1M; 16 July 1927, 1M; 28 Aug. 1928, 1F;
1 Sept. 1928, 1F; 2 July 1929, 1F; 21 July 1930, 1M; 31 Aug.
1930, 1F. Oxford Lake, 21 Aug. 1895, 1F; 23 July 1921, 1F,
St.Anne's, 30 July 1907, 1F. Ste.Anne de Bellevue, 27 June
1964, ﬂM; 21 July 1965, 1F; 28 July 1965, 5F; 20 Aug. 1965,
4F; quept. 1965, 21F; 3 Sept. 1965, 13F, 1M; 15 Aug. 1966,
1M; 27 Aug. 1966, 1F; 6 Aug. 1967, 1M. St.de la Pocatiere,
7 Aug. 1914, 2F; 8 Aug. 1914. Sté.Foy, 17 June 1963, 1F, 1M,

.Prunus pennsylvanica; ‘19 June 1963, 1M, Prunus pennsylvanica.

! o St.Hilaire, 6 Sept. 1920, 1F; 26 Aug. 1?26, 2F; 28 Aug. 1926,
1F; 14 July 1927, 1M; 26 July 1927, 1M; 28 July 1927, 2M; 26

[, e S e




137

Aug. 1927, 1F; 22 July 1928, 1M; 7 Aug. 1929, 1F; 14 Aug.
1931, 1F. St.Johns Co., 5 July, 1M. St.Martin, 29 July

1926, 1F. Shawbridge, 26 Aug. 1926? 1F. Terrebonne, }I%O Aug.
1926, 1F. Ontario: Arkell, 24 July 1851, 1F, Scotch Thistle:
24 July 1951, Fireweed; 25 July 1952, 1M, Fireweed; 3 Sept.
1962, 1F; 22 July 1974, 2F. Barrie, 4 Aug. 1913, 1F. Belle-
ville, 1’Aug. 1917, 1F. Bell's Cormners, 4 July 1970, 1F; 10
July 1970, 14. Belwood, B July 1965, 1M:; 21 July 1965, 1M.
Blackburn County Hastings, 16 Aug. 1902, 1M. Blackburn, 9

J
June 1939, 1M. Black Sturgeon Lake, 13 July 1963, 1M; 15

. July 1963, 2M; 16 July 1963, 1M; 18 July 1963, 2F; 18 March

1964, 4M; 3 Feb. 1965, 2M, reared in lab. Cheltenham, 14
July 1951, 1F. Cochrane, 25 July 1973, 1F. Cornwall, 29

June 1925, 1M. Dundas, 6 June 1975, 1M; 4 July 1975, 3F, 1M;
15 July 1975, 1F; '15 July 1975, 2F; 22 July 1975, 1F. Dufiedin,
22 July 1952, 1F. Dyer Bay, 31 July 1953, 1F; 14 Aug. 1953,
1M. Elsinore, 2Aug. 1945, 1F, 1M. Eramosa, 19 July 1959, 3F; .
25 July 1959, 1F; 16 Aug. 1959, 2F. Guelph, 5 Aug. 1935, 1F;

8 Apr. 1938, 1M; 10 Aug. 1951, 1M, 1F; 28 Aug. 1951, 1M; 7

Aug. 1952, 1F; 14 July 1959, 1F; 12 Aug. 1961, 1F; 8 July
’“197;1, }M; 25 July 1974, 1F; 27 July 197@, 1F. Hogs Back, 26
July 1947, 1F. Kinburn, 18 July 1857, 1F. Leith, 31 July
1970, 1F. Maberly, 21 July 1961, 1F. qudiarmid, 12 Aug. 1922.
Marmora, 10 July 1952, 1F., Merivale, 12 July 1930, 1F; 16

Aug. 1930, 1F. Mississauga, 13 June 1949, 1M, Mount Pleasant,
§

o
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21’Ju1y 1955, 1F. Muskoka, 18 Aug. 1887, 1F. Ontario(East),
1M. Orangeville, 19 Aug. 1954, 1F. Orillia, 25 July 1924,

b i kK e om et e
.

1M. Ottawa, 7 Oct. 1913, 1F; 28 July 1962, IF. Perth Road,
25 Aug. 1957, 1M. Primrose, 22 July 1955, 1F; 30 June 1955,
1M. Purple Valley, 25 July 1961, 1M. Rockwood, 1 Aug. 1951,
1F; 8 July 1955, 2M. Spanish, 20 July 1957, 1F. Speedside,
4 Aug. 1965, 1M; 20 Aug. 1965, 1F; 6 Sept. 1965, 1F. Sudbury,
25 Aug. 1889; 1F; ‘21 July 1957, 1F. Thor Lake, 20 Aug. 1927,
M. fﬁorﬁ1oe, 9 Aug. 1917, 4F, 1M. Toronto, 25 Aug. 1888,
1F; 23 Aug. 1893, 1F; 9 Aug. 1894, 1F; 21 Aug. 1894.

. Manitoba: Aweme, 24,July 1913, 1F; 24 July 1914, 1F; 15
July 1916, 1M; 14 July 1923, IF; 26 July-1924, 1F; 14 Aug.
1924, 1F;/17 June 1925, 1M; 17 June 1926, 1M; 22 July 1926,

\ 1F; 1 Aug. 1926, 2F; 19 July 1947, 1F; 23 June 1950, 1M.

o e A -

Brandon, 20 Aug. 1948, 1F. Carberry, 10 Aug. 1948, 1F.
Clear Lake, 24 Aug. 1948, 1F. Cormorant Lake, 20 June 1927,
2M; 1 July 1927, 1M. Dauphin, 23 June 1913, 1IM. Hargrave,

8 July 1945, 1F. Hilton, 1F. Morden, 11 Aug. 1940, 1F.
Manitoba A}riculture College, 16 Sept. 1922, 2F; 12‘Ju1& 1924, ¢
1F; 7 June 1951, 1M; 1951, 1F; 27 June 1952, 1F; 29 June 1952;
1F. Oberon, 3 Sept. 1954, 1F, Pikwitomel, 29 July 1949, 1F.
Roéenberg, 4 July 1962, 1F. Riding Mountain National Park, 11
July 1949, 1M. Sprague, 9 July 1948, }F. Teulbn, 10 July
1922, 1M; 14 July 1922, 1F; 18 July 1922, 1F; 1 June'1923,

" 1M; 20 July 1923, 1F; 22 Huly 1924, 1M; 30 July 1924, 1M. :
Victoria Beech, 9 July 1921, 1M. Wanless, 29 June 1954, 6M;
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1M; 3 Aug: 1944, 1F. Snowden, 15 July 1944, 1F; 28 July
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2 July 1954, 2M; 5 July 1954, 1M; 6 July 1954, 1M; 9 July

1954, 2M; 27 July 1954, 1F;-15 Aug. 1958, 1M. Winnipeg, 29

July 1926, 2F; ‘30 July 1935, 1F; 30 July 1935, 1F; 9 Aug.

1935, 2F; 10 Aug. 1935, 1F. Saskatchewan: Attons Lake, 8

Jqu 1940, 1M. Beaupre Lake, 7 July 1948, 1M. Big River,
14 July 1973, 1M. Cypress Hills, 30 July 1949, 1F. Dollard,
18 June 1947. Indian Head, Aug. 1914, 1M; 24 July 1926, 1F.

Love, 3 July 1944, 1M, 1F; 27 Jul& 1944, 1M; 29 July 1944,

1944, 2F; 28 July 1944, 6F; 28 Jul; 1944, 1F. St. Louis,
June 1898. St. ‘'Victor, 27 June i955, 1M. Torch River, 29
June 1944, 1M; 3 Aug. 1944, 4F. Waskesiu, 27 July 1939,

1F. VWhite Fox, 11 July 1943, 2F; 4 July 1944, 2F; 21 July ‘
1944, 3F; 25 July 1944, 1M. Alberta: ASpgn Beach, 22 Aug.
1922, 1F. Beaverlodge, 19 Jul ]1g31,‘1m;«20 Aug. 1960,

1F; 1976, 1F. Qypress Hills, 10 Aug. 1939, 2F; 13 July
1949, Delbume, 17 Aug.u1§62, 7F. Donnelly, 8 Aug. 1937,
1M. Dutch Creek, 31 July 1958, 1F, alsike clover.

Edmonton, 16'Apr. 1926, &F; 11 June 1926, 1M; 24 June

1933, 1M; 13 Jan. 1934, 1F, rose leaf nest in wood. Elkwater
Park, 1 Aug. 1949, 1F; 30 July 1952, 2F; 12aAug} i952; 1F;
15 Aug. 1952, 1M; 18 July 1956, 1F. Lamont, 12 July 1972, 1M;

2 Aug. 1972, IF; 6 Aug. 1973, 3F; 10 Aug. 1972, 1F. Lethbridge,
28 July 1916; 24 Mar. 1960, em. in lab; 18 July 1960, 1M.

~
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f

Lundbreck, 18 Aug. 1963, 1F. Peace River, 1M. Pincher

Creek, 6 Aug. 1925; 5§ JUI% 1960, 1F. Prairie Bluff Mt., '6
July 1960, 1M; 4 July 1970, 1F; 7 July 1870, 2F; 12 July 1970,

1F; 12 July 1970, 1F; 19 July 1970, 1F, Agoseris glauca; 24

July 1970, 1F, Agoseris glauca; 24 July 1970, 1F, Solidago

-

, ) | !
decumbens; 29 July 1970, 1F, Epilobium angustifolium; 29 July
1970, 1F, Cirsium hookerianum; 3 July 1971, 1M; 12 July 1971,

1F, 1M; 14 July 1971, 1F; 22 July 1971, 1F, Cirsium hookerianum;

% 23 July 1971, 5F; 25 July 1971, 1F; 25 July 1971, 4F; 26 July
1971, 8F; 29 July 1971, 1M; 2 Aug. 1971, 1F; 3 Aug. 1971, 1F,
1M; 4 Aug. 1971, 1F, 1M; 5 Aug. 1971, 1F, Cirsium hookerianum;

(:3 ‘5 Aug. 1971, 1F; 9 Aug. 1971, 1F; 27 July 1975, 1M. McMurray,

e

29 June 1953, 1M! 6 July 1953, 2F, 1M. Ralston, July 1950,
1F. Shaftsbury; 18 Aug. 1915, 1F. Sturgeon Lake, 1 Aug.1959,
1F. 'The Gap, 8 Aug.\1959} 1F; éagug. 1959, iF;lB Aug. 1959,

British Columbia:

-1F. Waterhole, 18 Aug. 1315, 1F. ~Chilcotin,

16 July 1921, 1F.' Respberry Creek, 26 June 1953, 1F. Rolla,
2 July 1927, 1F; 17 July 1927, 1F; 21 Jﬁly 1927, 1F.

Saanichton, 27 June 1937, 1F. Sidney, 31 Aug. 1965, 1F.
Smithers, 4 Aug. 1944, 2F. Victoria, 4 Sept. 1964, 1F.

Northwest Tetritories: Fort Simpson, 22 July 1950, 1M.

/

Garrick, 15 June 1943, 1M.

r

Y

- FLOWERS VISITED, Agoseris (M); Arctium (Burdock), (M); -
Carduus (Plumeless Thistle), #{M); Cerastium (Chickﬁeed), (M);
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Echium

Cirsium (Canada Thistle), (M); C.-hookerianum, (L);
(Blueweq@), (M) Egilobium (Fireweed), (M); E. angustifolium

(L); Geranium (Cranesbill), (M); inuba, (M) ; Lafhyrus (Wild

Pea), (M); Lupinus (Lupine), (M); Medicago '(Alfalfa), (L,M,P, -

PB,ML); Nepeta (Catmint), (M):. Onopordum (Scoth;Thistle),

(M); Penstemon (Beard-Toughe); (M); Polymnia (Leafcup), (M);

_ Prunus pennsylvanica (Pin-Cherry), (L); Rubus (Bramble), (M);

Rhododendrun (M); Rudbeckia (Coneflower), (M); Sanicula

(Blapk Snakeroot), (M); Solidaga (Goldenrod), (M); S. decumbens,
(L): Sonchus (Sow- Thlstle), (M), Tatraxacum (Dandelion), (M);
Tephrosia (Hoary Pea), (M), Trifolium (Alsike Clover), (M) ;

Vernonia (Ironweed), (H)

Map 8.

1

Canadian distribution of Megachile inermis

USROS
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PARASITES. Coelioxys. funeraria and Leucospis affinis (Medler,

o

BIOLOGY. Fé&males have been obser?ed to burrow holes and
~, ‘ i .
. make their nes in decaying popular wood (Stephen 1956).

Medler (1958) set out sumac-stick trap nests and was able

L4
§

to get females to nest in the soft, ceh%ral core.of these
sticks. Females #ill inhakit holes about 8 mm in diameter

o
and 125 mm in length made in wood by burrowing insects or

by man. Peck ahd Bolton (1946) observed neat and blocky

cells of M. inermis made from poplar leaves, tightly cemented

together. Two females were observed to wo peratively
. - g |
on the same nest (Stephen , with one female diggin
( g///,. 5 gging

and removing sawdust and the other making frequent collecting

A

trips. Pengeliy (1955), observed a female to cut a piece »
of leaf from EpiloPium for constructing a cell.

cells. are provisioned in a bur xit holes are sécurely

capped with thick vg;iously monlded togethegsﬂlzh

circular sections of leaf alternated with £l&y, sawdust, moss,
o

sand, chewgf/;gai— “and q;gﬁqrpaterlalq.
— /

e

| —

1958a). '

ALFALFA POLLIVATING!POTENTIAL Hobbs and Lilly (1954) found
H inermis in the aspen parkland and mixed prairie regions
but not in the open prairie regions and concluded that their

1

absence in the open praiq&e regions was due to the absence
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of log;nesting materials, It may be that by providing ready

éade holes. in-logs or boards such  as those presently provided
n‘ o \

for M. rotundata would eligjnaﬁe the obstacle that currently

)

restrictstheir presence as potential pollinhtors on the

Canadian prairies. / - ‘ \

s
* v

Peck and Bolton (1946) sawwgy inerﬁis acticély‘
. —_ .
They observed

;
|

- pollinating alfalfa in northern Saskatchewan |

that it was slower in its movements,

5‘,0

‘flowers per minute than other species.

pollinating fewer

This restriction may
be imposed by its larger size, and might be compensated by
the much larger 'pollen 109d ig is abie to carry, with reduced

numbers of trips, carried over longer distances.

A /

\ -

Pengelly (1953, 1955) observed li. inermis to polli-~ -

]

nate 16-22 flowers per minute with 95% ‘tripping efficiendy.’
. ?’ )
Pengelly also noted that while M. inermis is relatively

common in most parts of Ontario, yet it is usually not found

.

on alfélfa. Examination of the pollen gralnéﬁon\X\c scoph

of some females, taxen on an alfalfa field, showed that (a

a4

portion of the pollen load con31sted of pollen gralns taken

tfaf snch_plants as Sow Thistle &anadian Thistle and Fire-
\ |
weed. This species appears to have a preference for these

'plants and advances an uncertalnty on whether foraging in—

. clean altalfa fields upon"nnfexclusive diet of alfalia pollen

2.
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v |
would fulfil the nutritional requirements of the larva.

The current absence of this species on the open prairie, )

v

inﬂicafes no reserves 6f specific parasites and predators

in these regions, a conditionﬂwhich might result in rﬁpid
L}

i
[

proliferation of introduced, uncontaminated breed@r stock.

. - o

v
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MﬁﬁkGﬁ&IE (MEGACHILE) CENTUNCULARIS (LINNAEUS)
Figures 45, 46; cf. 58, 74; Map 9

»
) ’ . > ’ . .
A 1 .

Apis centuncularis Linnaeus,

1758:575 (new species).\

1959: 113 (biology). '

Mégachile centuncularis;Medler,

Megachile gentuncularis;Krombein, 1967:325.(3;plogy).(

. ‘ s
Mandible 5-dentate, with the w3

FEMALE. Length 11-12 mm,

emarglnatlons on each side of the 3rd tooth subequal in
depth (cf. Flg 58). Emarglnatlon b%pw%en thefﬁf?iand 5th
lfdentlclgg arcuate and dlstlnctly shallower than the oblique
g@argination between the 3rd(and 4th denticles; anghe of‘
obliqueness descyibing the cutfing path of the mandibles
- as Fhey slide pas? each’ other. Outef margin of first man-
dibular tooth inflexed posteriorly, tapered1ada pointed
apically. Bevelled cutting edge progectlng from the outer N
side of the third mandlbular tooth, usually extending to
. about half the distance to the second tooth and occupying
nea}ly half the emarginatiﬁn between\%he 2nd ahd 3rd
! dentﬁéle;. Inner cutting edge (which can be seeh with the
mandible opened) érising from the base of the 2nd tooth

L ®

| : ¥
N ¥ . [

Megachilée (Megachile) centuncularis; Pengelly, 1955 * h
. 102 (biology): Mitchell‘ 1962:124 (description .
‘distribution and flower records). - -

N]
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-
and extending on the inner side along the bas&s of th

anr

/3rd and 4th teeth to the inner 5th tooth. Apical margin

of clypeus approximately truncgte, without prominent 3

tubercles. Lateral ocellus slightly nearer to posterior

{borger of vertex than to eyg. Clypeus rather gtrongly l
convex ﬁedially; apical 'ﬁargin without prominent tuberclds.
v !
ergum VI weaKly concave in lateral view, with the short

appressed hairs and the scattered, elongate, suberect

hairs uniformly brown to black. Scopal hairs amber coloured
J -
on all sterna, including the sixth, except‘{or—a dense
\ . 2

f{inge of short brown bristles élong the apical rim; apical

T F

fringe of bristles gsually interrupted medially and over-

1yling a narrow glaborous postericr band. ’

MALE.

Length 9-10 mm, Mandible 3-dentate with the

distance from the apex of the middle denticle to either the

Y

apex of the basalfor apical 8%nticles subequal. Short,
robust,hypostoma& tubercle present, with hypostomal
concavity wéaklx polished along the tubercles; pubescence
3n thé concavity- slightly less dense than the-pubescence
‘on the tubercle, but ot nearly equal length. Clypeal
{margin élightly ﬁrotruberangﬁmed;ally..ﬂApical toéth on

posterior claw more rounded and bliunt at apex than the

D

<&

sharply pointed apical anterior claw. All basitarsi élender'
: : ) )

and simple, shorter than their tibiae; tarsal segments beyond +

-

{ -
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the first not conspicuopsly rufous. Basal groove on tergum
V usually with a band ©of appressed white tomentum. Sixth

tergum subpolighed witM minute micropunctures from which

arise short, slender, de@umbeng hairs, angd with scattered

larger punctures, with slightlé elevated rims, from which

arise long erect, brown hairs. Subapical tralsverse

carina on tergum VI,usually oﬁlv slighly emarginate
medially. Seventh tergum with a mﬁdian tubercle slightly
closer to the anterior carina than to the postérior rim,

a small polished'depression often present between tubercle and
I

S, '
COMMENT. The female of M. centuncularis can be recognized

» t
by the 5-dentate mandib;e in which the emarginations.on
each side of the 3rd tooth are subequal in depth (Fig. cf. 58);
. e

the uniformly dark brown to black erect and decumbent

_ hairs on tergum VI and the amber coloured scopgg?n sternum

. ~
VI which is similar to that on the precCeding sterna.
The males of M. centuncularis can be separated from
all other Megachile by the complete absence of a front
coxal épiné,and in not having a robust median tubercle ¢

at the apical margin of clypeus.

J -
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6 Aug. 1952, 1F; 17 April 1963, 3F.

\
BV VY T

DISTRIBUTION. Newfoundland: St:John's, 17 May 1967, 3F.

Kentville, 30 Aug. 1914, 1F.

Nova Scotia:'\ King's County,

16 July 1929. Nappan, 5 Aug. 1914, 1F. Pictou, 1 Aug.

1914, 1M. Quebec: |Chelsea, 12 June 1916, 1F.

A

12 July 1913, 1M; 24 May 1914, 1M; 24 May 1914, 1M; 28 June

1915, 1F; 22 July 1924, 1F. Lakeside, 14 Aug. 1929, 1M;

14 June 1930, 1F. Montreal, 14 thg 1919, 1F; 26 July 1919,

1F; 1 July_ 1926, 1F 10 Sept. 1927, 1F; 29 June 1930 1F;

28 June 1931, 1M; 28 Aug. 1947, 1M; 14 July 1950 1F. Ste.

Anne de Bellevue, 31 May 1931, lM 8 June 1931, 1M; 28 July

1931, 1M; 30 Aug. 1963, 1M; 17 Aug. 1965, 1F; 17 Aug. 1965,

1F; 17 Aug. 1965, 1M; 27 June 1966, 1F. Ste.Anne de la

Pocatirene, 7 July 1914, 1M; 7 Aug. 1914, 1F. St .Hilaire,

‘»-"

25 July 1926. trdwérldge 24 July 1926, 1M. Tadoussac,

24 July 1926, 1M. Ontarlo. Ancaster, 6 Sept. 1936,

Agincourt, 29 June 1962, 1F. Arkell, 23 Jdly 1951, 1M.

Belleville, 30 July 1913, 1F; 30 July 1913, 1F. Cayuga,

I o
Clinton,

\
Dundas, 6 June 1975, 1M,

27 Aug. 1954,
County Ha§tings: 1895, 1M,
Dyer Bay, 10 July L§52,’1F; 21 Aug. 1953, 1F; 1 July 1954,
1F. Fonthill, 1-Sept. 1954, 1F, 1M.

Sept. 1965, 1M.

Golden Lake, 10
Grand Bend, 6 Sept. 1954, 1lM; 6 Sept.
1954, ly. Guelph, 27 Aug. 1913, 1F, 2M; 5 July 195&} 1F;
11 June 1954, 1F, 1M;

1964,

15 March 1955, 1F; June 1960, 1F,

Aug. 1M; 20 Aug. 1965, 1F. ﬁarrow, 19 July 1973,

X . .
1F, Hepworth, 13 Aug. 1975, 1F. Jordan, 28 July 1914, 1F;

.
v et et e o SReber et} prrr g iemy g d M & . A .

e o a7 o P ks e A TR VAN s, e RV Ssnssd & A s

¥

Hemmingford,

1F, 1M,
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8 Aug. 1914, 1F; 8 Aug. 1914, 1F; 27 Aug. 1914, 1F; 9 Sept.

1914, 1F; 16 Sept. 1814, 1F; 8 Sept. 1915, 2F; 25 July 1919,
\
1F; 25 July 1919, 1F. Kingsville, %7 Juine 1973, 1F. Leasﬂde,

2 June 1961, 1F. M?rkham, 21 Aug. 1913i 21 Aug. 1913, 1F;
. .

hd

21 Aug. 1913, 2F. Minesing, 14 Jd1y71954, 2F. Mount

Pleasant, 21 July 1955;-15} Muskoka, no date, 1F. Ottawa,

! ~
v
hd 1

28 Aug. 1912, 1F; 28 Aug. 1912, 1F; 4 June 1913, 1&; 17 June ,

\ ¥
¢ 1913, 1M; 18 June 1913, 1F; 24 June 1913, 1F; 26 June 1913,
‘1F; 1 July‘1913,u1Féx29 July 1913, 1M; 11 Aug. 1913, 1F; 12
Aug. 1913, 1F; 16 Sept. 1913, 1M; 14 June 1914, 1F; 17 June

N~

1 1914, 1M; 9 July 1914, 1F; 12 Aug. 1914, 1F; 19 June 1915,

. 1M; ?3 July 1915, 1F; 15 July 1957, 1F; 9 éept. 1969, 1F. -
(:; Paris, 5 June 1959, 1F. Poprt Dover,-18 June 1959, &g.
Portsmouth, 4 May 1926, reared (with cells), 3M. Quarries,
13 July 1946, 2F, tripping alfalfa; 12 July 1966, 1F, tripp-
ingkalfalfa. St. Pascal, Augiﬁ 940, 1M; Aug. 1940, 1M,

3

Spencerville, 10 July 1939, lF.’ Strathroy, 30 July 1888, 1M;
¢
6 Aug. 1888, 1F; 14 .J 1890; 18 Aug. 1890) 1M; 30 June 1914,

1M; 27 June 1916, iF}24 June 1924, 1M. Trenton, 8 June
‘ 1899, 1M. Vineland, 25 Aug. 1938, 1F; Ju;e 1956, 2F. Wheatley,
? 3 July 1959, 1F. ﬁanitoha: Brandon, 18 June 1958, 1M; 7
! A July 1958, 1F. Rggton, 12 July 1948, 1F. Stonewal}, 22 June
« et 1919, 1F. Teulon, 16 "June 1920, 1F. Wanless, 15 Aug. 1958, o

o

I¥. VWhite Pine, 7 Jude ‘1922, 1M. Vinnipeg, 7 June 1922, 1M;

| (i) 8 June 1953, 1F. Saskatchewan: Regina, 4 Sept. 1909, 1F.

| \\\ ,
- 'l
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Alberta: Lethbridge, 26 July 1954, 2F; 22 Feb. 1955, 3F.
in hose reared in lab; 7 June 1966, 1F¥. Medicine Hat, 1

: - >
Aug. 1917, 1M; 1 Aug. 1917, IM. British Columbia: Squamish

-

Diamond Head Trail, 3,200', 9 Aug. 1953, 1F. Alaska:

Fairbanks, 25 June, 1952, 1M,

W“O\\) %

3

Map 9. Canadian distribution of Megachile centuncularis

“ te

FLOWERS VISITED. Carduus (Pluméless Thistle), (M);
Qggﬁaurea (Star-Thistle); (M); Epilobium (Fireweed), (M);
Grindelia/(Gumweed), (M); Heliaathus (Sunflower)fM(M);
Inula, (M); Medicago (Alfalfa), (M); Meliio—tus (Sweet
&10#ér}, (M); pPsoralea (Scurf-Pea), (M); Solidago
(Goldenrod), (M); Taraxacum (Dandeliap), (M); Trifolium

3
(Clover), (M).
. &
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'BIOLOGY. The species exhibits a great deal of versatility

PNV UHERFTRPISP T T S

»

. L
Ain its adoption of nesting sites: it 3;§“Bpen attractéd

to nest in sumac stick trap nests hung on wires or posts ' i

\ in open pastures (Medief”1959); nests have\also been
x I

found between cavities in stone walls or crevices in the
roof or walls of buildings (Pengelly 1955, 1958); at /

Rampart House, Yukon Territory, adults were taken flying

in and out of burrows excavated in a river bank. The

I 5

female appears to have an affinity for cutting extra

: ﬁ§%ctions of leavgg for cell construction. Medler (1959)

APl

~Ta

) reported a female, which had beén observed for 20 days,
used abgut 1,000 pieces of llpaves to construct 30 cells.

In Europe, leaves of hardwood trees, especially beech,

R _\........M»m-n.- o

were used, to make the cells (Medler 1959). In southern

Ontario, Pengelly observed leaves of the following plants

\ . y ;
used for constructing cells: Chenopodium album (Lamb's i

quarters); Lychnis alba (White Cockle); Malva neglecta

(Roundleaf Mallow) and Melilotus officinalis (Yellow

Sweet Clovef).

¢

" . PARASITES. Coelioxys ‘moesta, Dibrachys maculipennis,

Melitobia megachilis, Monodontomerus montivagus. (Medler
and Lussenhop 1968). i
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!

ALFALFA POLLINATING POTENTIAL. Pengelly 4(1953) reported

M. centuncularis to visit 26-28 flowers per minute with
.99—100 tripping effgciencyz The author observed a female
to inhabit a hole made in wood. Nests similar to those
used for M. rotundata (Hobbs 1973) might be used for M.

centuncularis. Although the species is currently widely

distributed across Canada, it is not commonly collected.

4
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Opposite p. 153

N

[2Y

Fig. 21. M. inermis, M.

Mandible with apex of

middle tooth closer to
7 'outer than inner tooth.

d

Fig. 20. M. relativa, M.

Mandible with apex of
middle tooth at approx-

imately midpoint between

the inner and outer
denticles.
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MEGACHILE (MEGACHILE) RELATIVA cmss&»
Figures 20, 38, 58, 74; Map 10

i !"

Megachile relativa Cresson, 1878: ‘126 (new species). |

Megachfle (Megachile) relativa: Pengelly, 1955:124

(biology). :
Megachile relativa:; Medler and Keorber 1958: 337

kbiologyy\
Megachile (Megachile) relativa; Mitchell, 1962:129

b
(description, distribution and flower records).

Megachile relativa; Fye, 1965: 875 (bi&logy).

FEMALE. Length 10-12 mm. Mandible 5-dentate with the

emargination on each side of the 3rd tooth subequal in

B depth (Fié. 58). Outer mgrgiﬂ’of first mandibular tooth

inflexed posteriorly, tapered and pointed apically.’

Bevelled cutting’edge projecting from the outer side of

. the third.qandibular tooth, and occupying nearly half of,

¢ the‘émdrgination between the 2nd and 3rd teeth. Emargination
between the 4th and 5th teeth usually shallow anq arcu;te,

. . : while the emargihation-betwqen the 3rd anq 4th teeth is

‘ distinctly deepér and oblique, ﬁyé angle of obliqueness.

describing the cutting path of the mandibles as they slide

-
. N
~r,

(:)1 ) past each othér.~ Inner cutting edge (which can be

seen when the mandible is opened) arising from the

@
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~ beyond the bdsitarsus often somewhat ferruginous.

o

, without prominent tubercles;

- - DR 154

base of ‘the 2nd tooth and exfénding on the inner side along

. the bases of the 3rd and 4th teeth to the inner,b5th

tooéh. Apicalqmargin of clypeus approximately truncate,
weakly emarginate medially,
wiih a polished anterior bordep, and two oblong clusters
of setae arising from the extreme, incurved apical rim.

Lateral ocellus nearer to posterior border of 'vertex than
to eye. Sixth teréum nearly straight in laterai view,
with short apﬁressed hairs of approximately uniform

length, along with scatteied, erect longer hairs becoming

more numerous laterally. Pubescence on sixth teréum usually

¢

brown to black basally, golden apicaily.

| »

MALE. Lenght 9-11 mmn. Mandible 3-dentate with the apex

of the middle tooth subequally distant to either the 1st = . 3
or 3rd denticles. Apex of clypeus with robust sub~
.polished median tubercle beneath the overhanging beard.
Short hypostomal tubercle and a weakly depréssed hypo-
stomal concavity present; sculpture and ppbescence not
distinctly gifferentiated on the concavity and tubercle.
Front basitarsus not modified dark and simpie, similar
in colour and shape to mid-basitarsus; tarsal segments
Front
coxal spine entirely absent.

B . .
tarsal blay tapered and pointed,'éimilur to the apical

Apiéal‘tooth on posterior

, ”
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tooth on anterior claw. Sixth tergum polished, with minute
punctures from which arise short, slender, decumbent ‘hairs
and scattered larger punctures, with long erect hairs. N
‘Apical margin of sii%n tergum with a straight sublateral
tooth, ﬁreceded’bb a carinate angulation about midpoint
betwegn—the lateral maréin and centre of apical rim. ;%eventb
. tergum with median transverse carina closer to the apical
rim than to gradulus; carina ué%ally*tuberculate méqially;

transverse, ovate area between median carina and gradulus

[ .
usbally depressed, subpolished and bordered by carinae.

»
~

COMMENT. The female of g; relativa céﬁ be recognized by
the 5~dentate mandible, in,which the emargination on each
gide of the 3rd tooth is subequal in depth, and by the ‘

golden‘pubescehce, on tergum VI. M. relativa is: closely

related to and resembles M. centuncularis; however, they

1

can be differentiated by the pubﬁsceqce on térgum VI1,.

which is browi“basally and golden apically, with a few
erect ﬁairs medially, in M. relativa,‘ﬁnd uniformly dark

brown to black with numerous erect hairs medially in M.

[

’ centuncularis The shape of the mandible in M, relativa

n \

‘also resembles that in M. nivalis However, in M. nivaiis,

the scopal hairs on the sixth sternum are black.and con-

spicuously darker than the scopal hairg on the preceding

_sterna,~while'in M. relativa, the scops] hairs on all

: oo R AR
g .
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i, . , \1’& , .
sternaare of'a uniformly amber colour. R
' . '." . 5 “ . N
) %r L
rz“ * . 7 «
ﬁhe male aof M.  relativa can be recognized by the \
compque absence of a front coxal spine ?nd the prominent, . ?
m 1
. robust median tubercle at the apex of thé clypeus beneath '§§
thé beard. . , ' .
b “ e St o ‘ 1" ~

. DESTRIBUTION.- It is widely distributed in North America ex-
Y A ‘
-tending from the Northwest Terri#ories to California,‘eastl~
o ’ ' "t - w
. to Nova 8cotia. In Canada, g.\relativa has been collected

A}

from the’following localities (Map 10): Nova .Scotia: Free-

‘port, 29 July 1960, 1M. Kings\Co., 23 July 1930, 1M on

ggiIobi ’j‘Bl July- 1930 on“Enilobi : 30 July; 15 July 1931,

- 1M; 20 July 1931, 2M on Bpilobium; 18 hug. 1932, IF, Solidago.
g _\,Lunenbuxg Co., 3 July 1031, JM, Epilobium Painsec; 4 g

1914 ﬂF Springéill,'30 July;1976 1F. New Brugswick

.Acadia Sunbury Co.’, 28 June 1976 1F; 5 July 1976 1F; 5
'Jnly 1\976 2u~ 7 July 1976 2M; 16 July 1976, 2M; 16 July

1076, 2F Ffedericton 7 Aug. 1914, 2F; ,16 Aug. 1922, lﬂ;

N - Aug 1925 /lF 20 Sept. 1948 1F 'hLaﬁnence Staxion,

. Charlotte Coimty, 2% June 1976, AF. McAdam, York County,

-:17 Jurie 1024, 2u-‘ Priceville, 12 July fo72, 3F; 19 July |
1972, sr 27 July 1972, 1F. - 8t.Croix, Charlotte’ Couuty, 17\ .
\ June 1924 IM; 23 Jun9-1976 1F. \St thn 30 Aug. 1898, 1u
13 Ju;y 1001, e Prince Edward, Isamdf Dalvay lfouse, '

T t o T 4
A R
oy e
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© 21 June 1916, IM. Hull, 10 June 1889, 1M; 13 Aug. 1913,

- 157

2 /’/ :
Canadian National Park, 10°Aug. 1940, 1F; Quebec: Aylmer, .
21 June 1915, 4M. Aylmer; Qﬁeen’s Park, 23 July 1924,
M; 15 Aug. 1024, 2F. Aylmer, 17 Aug.- 192ﬂ,,1r
Beauharnois, 18 June 1962, 1¥., Bondville, 19 July 1917
lF Brome County, 2 July 1917, 1M 11 Aug. 1917 Cap'

Rouge, 4 July 1953, 2M. Charlevoix County, x7‘Aug 19%8

1F. Chelseg, 5 July 1912, lM Covey Hill, 4 July 1913,

1M. Forestville, 14 July 1950 oM 8 Auf. 1950, 4F, 1M;
11 .Aug. 1950, 2F, kY” T1 Aug. 1950, 1F. FortgCoulonge,
21 Aug. 1917, 2F; 21 Aug. 1917, 1M; 24 June 1%%9, M;

19 July 1919, 1F. Gatineau, 25 July 1966, 1F. Hemmingford

1F. Kazabazua, 3 July 1913, lF;‘4 é:g. 1913, 1F; 9 Aug.

1913, 1F. Kingsmere, 16 Aug. 1949 F. Lac Sam, <aﬂ\Ju1y \

©-1968, 1F. Lakegide 29 “July 1928 &IM Laniel 20 July

(]

1930, 1F; 10 June 1931, 1M; 4 July 1931 1u, 14 July -
1§31 1M; 14 July 1932, ZF 2M; 1& Ju@y 1932, 1M; 21
July 1032, 1F 3 July 1935 2 F; 2? July 1935 1F; .24 )
July 1935, ‘2F 1 Aug. 1935 1F, 1M: 14 Aug 1935 1F,

2N; 14 ng 1935, 1F. Lanoraie 3 Sept. 1925, 1F; 2 July

1932, 1¥. Lanordal, 3 Sept. 1925, 1F. Lag\éntians ; -
er} e County, 7 July, 1M. Montfort, 4 July, 1016, lF 1M;

11 July 1916, 1M. Hont Joli, 5 Aug 1954, 1M, 'Montreal, 15 Aug. 1920,
1F; b Aug. 1921 lF 1 Sept 1926, IF 5 Sept 1925 1F; 11 July

| , 1927, 1¥; 6 Sept. 1d30, 1F. Outremont 10 July 1917, 1F.

[OPRRIPISUPEENE
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-1F; 28 Aug. 1927,

+1964,

"Lake, 27 June 1961,

" 1963, 2¥ (imsectory); 1§‘Jq}y-1963, 3F.

i !

Quebec City, 8 Aug. 1914, 1F. Place Reca, 14 Aug., 1M.

Ste Anne de la Pocatien, 7 Aug. 1914, 2F,. 1M:; 8 Aug.

1914, 2F. Ste Anne's, 9 July 1938, 1M. St-Calixte, 18

o s
June 1931, 1IM; 11 June.l1933, 1M. St Hilaire, 25 July
\ . N

1927, 1F; 5 Aug. 1927, 1F; 7/é2g,41927, 1F; 20 Aug. 1927,
1

1F; Aug. 1930, 1F. St. Martin-,

1925, 1F; 17 July 1926, 1M;,4 Sept. 1926; 1F. Ste Ahne

de Bellevue, 2 June 1964, 1F; 7 June 1964, 1M; 27 Aug.

IM; 1 Sept. 1965, 1F; 3 Sept. 1965, 1F; 21 June

1966, IM; 27 3une 1966; 14 July 1967, 1F; 24 Aug. 1967,

1F; 24 Aug. 1967, 1F; 24 Aug. 1967, 1M;“86 Aug. 1967),1F;
. " !

1 Sept. 1967, 1M; ‘1 Sept. 1967, 1F'.5 Sept 1967, 1F; 5

Sept- 1967, 1F. Shawbridge, {24 Aug. 1921, 1F;" 19 July.
1526:\{¥; 3 Aug. 1927, lF; 7 Aug. 1927,312 24 Aug. 1929.
i}. Tadoussac, 2 July 1932, 1M; 21 July' 1932, 1F; %? Aug.
1932, 1M; 23 Aug. 1932, 1%; Tenega, 26 Aug.

Acton, 8 July 1955, 1F. Algonquin Park, 6 Aug. 1961, lF;\
AN

9 Au%\ %pﬁl IM. Arkell, 24 June 1952 1F. Blueweed 15
July 1952, 1F Adqua Bay, 2 Aug. 1959 1F. Black Sturgeon
1F, 1M, mating pair; 1 Aug. 1962, 1F,

- nest in Elderberry twig, 2 Aug. 1962 1F; 6 July 1962,

1! 18 July 1962, 1M; 19 July 1962 1M 23 July 1962, 1M

26 July, 1962 1M; 12 July 1963 1M (insectory) 13 July °
«

Bonville, .1013,

29 Aug.

1949, dntario:

158
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N 1F. County Hastings, 22 June 1901, 1IM. Cochrane, 9 Aug.

1917, 1F Coehill, 28 June 1942, 1M.~p9rset,”38 Jle

o

e 19§L, 1M. Dyers Bay, 24 June 1953, 1F; 15 July 1953,

1F: 20 July 1953, 1M; 17 Aug. 1953, 1F,!Goldenr9d;

. gﬁ‘Aug. 1953, 1F; 12 July 1954, 1F; 20 July 1954, IF, 1M;
24 July 1954, 1F., Emo, 3 July 1917, lF..Gananoque, 24 @D
July 1965, 1F. Go Home Bay, 11 July 1932, 1M. Glengarry,
4 July 1941, 1F. Grand Bend, 6 Sept. 1954, 1F, Aster.
o Grabam, 5 Jul{ 1916, IM. Guelph, 15 July 1965, i}; 2 \)’
¥ June 1965, 1M, Hailé§%ury, 7 July 1916, 1F, 2M. Hawk h |
, Lake, 28 June, 1938. Hurkett, 9 Aug. 1966} lF,,EEilohiu@
(:) angustifolium. Kendé,l, 29 XTuly 1961, 11‘;. Macdiarmid, Laken
Nipigon, 31 July 1922, lF.;._}‘i?B;__:Aug. 1922, 5 F. Marmora,
\ 6 July 1939, 1F; 5 July 1952, 1F; 8 July 1952, 1M; 19
July 1952, lh; 1 Aug.41961,‘1F. Nipigon, 25 Jdﬁe %895,
1IM. Ogoki, 16 July 1952, 1M, Ottawa, 24 Sept. 1808, 1F;
20 Aug. 1912, 1F; 20 Aug. 1012, 1F; 24 Sept. 1912, IF;’ \
-9 June 1913, 1M; 27 June’1013, 14; 1 July 1913, 1M; 8 . y
. ' Jyly 1913, |1M; 28 July 1913, 1F; 29 July 1913, 1F; 5
| .. Aug. 1913, 1M; 6 Aug. 1913, IF; 16 Aug. 1913, 1F; 12 -
. Aug. 1914, IF: 14 Aug. 1914, 13, 1M; 15 Aug. 1914,- 1F; J
7 June 19i5,\1f; 29 June '1515, fM; '2'June 1968, 1F; 24 )
= -July 1969, 1F, Pirew?e?d; 20 Oct. 1971, 1F, reared from

. O v cell in wood; 21 Oct. 1971, 2M, reared Jrc.\un cell in wood:
| 22 Oct. 1871, 1M, reared from cell in weod. Presquile, '

s

. h .
< : -
; - i
\ N\
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28 July Iﬁgs, 1F. Primrose, 22 July 1952,Y1F, Chicory.

Quarries, 17 Jgne 1946,°1M, Raspberry. Rousseau, 12 Oct.

1963, 1F; Sault Ste Marie, 207Ju1y 1963, 1F. Scuttle Hole,
0 July 1942, 1F. Sioux Lookout, 16 Ju1¥‘1929, lﬁ: Spencer-

ville, 21 Aug. 1939, YF: 31 Aug. 1939, 1F.'Sudbury, 1890.

1F; 1892, 1F . Thornloe, 9 Aug. 1917, 2F. Toronto Island,

1887, 1F. Toronto, 1 Apr.\1893, 1M. Vermillion, 30 July
1962, 1F; Vineland Station,\8 Sept. 1936, 1F. Ware Town-
ship, July 1961, 1F, ¥eared Manitoba: \Agricultural College
6 July 1923, 1F. Aweme, 5 Aug! 1915, 1F5‘§§ June 1916, i;
1F; 12 July 1916, 2F, 24; 13 JYly 1016, IF, 3H; 15 July

1916, 1M; 19 July 1916, 1F; 28 ?1; 1916' 1M "20 June

1917, 1¥; 24 June 1924, 1M; 4 July 1925, 1F, bBoggy Creek, °

5 July 1962, 2F. Brandon, 4 Apr. 1048, IF; 20 ug. 1948,
3F Carberry, 10 May 948, 1F. Clear Lake, 24 Aug. 1;48,
1F. Cormorant L;ke, 20 \June 1927, 2M. Dauphin, 17 July
1916, 1M. Del¢a, 17 July, 1971, 1F. Douglas, 30 July 1924,
1F. Emerson, 15 July 1918, 1M. Erickson, 12 Aug. 1975,
1M; 17 Aug. 1975, 1F,‘Gi1 an, 19 July 1950, 2M. Hoela Lake, «
Y 19 July 1962, 1M’ Mile 33 H.B.R., 14 July 1917, 1F. Morden,
11 July 1952, 1F Ninette 12 Junq 1958 , 1M, Maple, Elm
f1oodplain community “Pikwitonei, 1Aug.'1949}‘1u, 2 Aug.
| 1949, 2. Riding Mountain National Park, 1 Aug. 1963,, 1¥;

. . ! .
1 Aug. 1963, 1M. Roblin, 30 Apr. 19486, %F, stovewood,

) ) -
. ‘

¢ A a2 it S,

e




S S R T = IS

——h s i b o For e A P W AP SO Sk s

161

St. James, 19 Aug. 1962, lf. Selkirk, 5 Aug. 1916, 1M. ‘
Spragie, 7 July 1948, 1F; 9 July 1948, 2F. Teulon, 23 June
1920, 4M; 30 July 1924, lF; Victbria Beach, 2Q§July 1924,
' 1F. Wanless, <30 Wuly 1953, 1F, Yarrow; 17 Aug. 1953, 4F; 19
Aug. 1953, 2F; 21 Aug. 1953, 1%; 3 Aug. 1954, 1F, Fi;eweed;
27 July 1955, iF, Firewee%; 27 July 1955, 1F; 1 Aug. 1955, l
\ 1F, collected in car; 22 July 1956, 1F, 1M, emerged from
Poplar log; 28 July 1956, 3M, emerged from‘Spruce log; 1 Aug.
1956, 1M, emerged from Spruce log; 4 Aug. 1956, 4M, on dead
Brome grass; 30 July 1957, 2F, Fireweed; Aug. 1957, 1F, lab.
* reared; 17 July 1958, 1F, Daisy; 15 Aug. 1958, 2F. Winnipeg

Beach, 16 July 1916, 1F, 4M. Winnipeg, 25 June 1926, 1M; \

e
24 June 1930, 1M; 30 July 1935, 1F; 31 July 1935, 3F; 21 Aug..

1985, 2F. Saskatchewan: Choiceland, 12 Aug. 1943, 1M.

' Codette, 5 July 1938, 1F, Alfalfa. Cypress Hills, 30 July -
‘1949, 1F. Love, 3 July 1944, 2F, A1fa1f£; 3 July 1944, 1M in
Poplar stumpyé%? July 1844, 5F, ;insweed. Melfort, 20 Julyg,
"1916, 2F, 1M, 'Nipawin, 20 July 1944, 1F, Alf;Ifa. Regina,
24 Aug. 1907,‘1F; 7 Sept. 1907, 1F; 11 July 1909 IM. ‘
Saskatoon, 14 July 1924, 2F; 14 Aug. 1939, 1Ft Smeaton,

Snowden, 15 July

!

2 Aug. 1944, 1F, Alfalfa and Sow.Thistle.
1934; 1F, Alfalfa; 13 June 1943,‘1M; i; July 1944, 1M,
tripping Alfalfa; 15 July 1944, 5M, flying in Azfalfg
f!!!gﬁ 15 July 1944, 4M, ex. hole in loé stub; 15 July

1044, 1F, Alfalfa; 28 July 1944, 15F, Fireweed; 28 July

'5'}‘ ‘ & . * 1 lj
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. 1944, SF, Sow Thistle; 28 July 1944, 1F. Strasbourg, 25
July 1949, 1F, from Ash borer |hole. Swift Current, 1 Oct.
1963, 1F. Torch River,l19 Junq 1944, 1M, from hoi: in
log. Waskesiu Lake, 22 June 1939, 1IM; 20'Ju1y 1839,

4M; 26 July 1939, 1F; 27 July 1939, 3M; 2 Aug. 1939, 1F.

b} .
& White Fox, 25 July 1934, 1M; 28 June 1944, IM; 4 July
. h.?' o .

i

1944, 1F, Dandelion; 28 June %944, lFf 19442 8M," reared,

not fully deyeloped. Alberta: Abeé: 10 Aug, 1972, 1F,

Alberta, 2 Aug. 1920, 2 F emerged from cell. Aspen Beach,

25 Aug. 1944, 1F, SthThistIé; 1971, lF,’in fuel line gg

airplane - Cessna accidént. Banff, 24 June 1914, 3M; 7

hug. 1915, 1M; 3+July 1922, 1¥;14 Bhg. 1922, 1F; 30 Aug.

1922, 1F: 12 Sept. 1924, 1F. Bgan Lake, lg‘Aug..1915,'2F.

Beaver Lodge, 6 July 1931, 2M: 12 July 1031, 1F. ' Bowdbn.

. 15 Aug 19é;\ 1F. Calgary, 29 July, 1916, 1M; 18 July 1917,

IF, \IM. Cypress-Hills, 10 July 1931, 1F. Delbaine, 17. °

Aug. 1962, 1F. Della, 22 July, 1831, 1F. Edmonton, 5 June

1915, 1M; 28 June 1915, 1M, Yellow Sweet Clover: 27 July

1015, 1F;" 4 Aug. 1915, 1F; 15 July‘1916, IM;:1 July 1935,

' * 1M; 28 May 1926, 1M; 29 May 19?9, 1; 16 June 1926, oM; 20
June 1926, 1M; 31 July '1027, IF; 13 July 1920, 1F; 9 June 1932
IM; 3 Apr. 1934,f1ﬂ%§15WJuq§ 1937, 1¥; 20 June 1937, 1M; °

¢ 1 July 1937, 1M; 27 June 1939, 1M; 27 Aug, ‘1950, 1F; 20

E‘g. 1959 1F, Fireweed 16 May 1967 3F, 2M, emgxged in

" 1ab Iiom egachile rotundata hive Elkwater, 1 Aug. 1949, '

-
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1M; 23 July 1952, 3M; 18 July\19§6, 1M; 20 July %QSQ*\IF.
Falher, 21’q§rch 1949, 1M, reared. Fawcegf, 20 June H932,
IF} 20 JunE“iQSZ; 2M; 10 June 1934, 1M.7\For% Vermillion, 8
Aug. 1957, 3F, Wild Mint; 8 Aug. 1957, 6F; 31 Jan. 1963, 2M,
emerged in lab. Frank, 15 Aug. 1926, 1F. Goiéen Spike, 11
July'1957, 1F. Grassy Lake, 15 June 1967, 1F; 16 June 1967,

o~

2F. Greencourt, 22 July 1920, 1F. Irvine, 9 July 1952, 1M.

~..

Bhﬁper Park, Sept. 1916, 1F. Keg River, 5 Aug. 1959, 1F, on
log. Lamont, 27 July 1972, 1F; 2 Aug. 1972, 4F; 6 Aug. 1972,

1F; 9 Aug. 1972, 4F; 15 Aug. 1972, 1F. Lethbridge, 28 June -
; :

1914, 4M; 19 July 1914% 1F; 5 Aug. 1914, 1F; 26 'Aug. 1914, 1F;
|

18 June 1929, 1M; 24 June 1948, 1M; 8 July 1949, 3F, Fire- |
weed; 3 June 1952, 1M, Senecio; 7 July 1952, 1F" Alfalfa: 23 ' °

July 1952i 2F, Alfalfa; 23 July 1952, 1F, Ratibada columnifera;

ggﬂmJuly 1955, Alfalfa; 24 June 1956, 1M; 14 Sept. 1964, °1F.
Medicine Hat, 17 July 1917, 1M; 23 Aug. 1919, 1F. McMurray,
24 June 1953, 1M; 27 June 1953, 2F; 30 June 1953, %g; 11 July
1953, 1M; 6 July 1953, 1F. Morrin, 28 July 1931, 1#,
Nordegg, 21 July 1926, ‘1F, 3l 25 July 1936, 1&; 27 July
1936, 1M. Prairie Bluff, 8 iuly 1970, éF, Achillea Mille-

folium; 19 July 1970, 3F, Erigéion; 29 June 197}, 1F; 12 July
1971, 1F; 14 July 157@? iF; 23 July 1971, 1F, 1M; 24 July
1971, 1F; 26 July 1971, 1F, on Geranium; 26 July, 1971, 1F,

' 2M; -27 July 1871, 1M; 29 July 1971, 5F; 3 Aug, 1971, 2F; 2 -
Aug. 1971, IF; 4-Aug, 1971, 2M; 5 Aug. 1871, 1F, 1M; 22 June

ot
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1974, 1F; 27 July 1975, 1&. Red Deer, 22 July 1921, 2F; 22
\
July 1926, 1F. Rolling Hills, 31 July 1951, 1F. Canada

Thistle. Scandia, East of settlement, 26 July 1951, 1F,

~
)

Fireweed., Scandia, 14 July 1952, 1F, Epilobium; 1961, 2F,

emerged in lab. from artificial domicile. Shaftesbary, 18

. Aug. 1915, 1F. Shawinigan Lake,| 7 July }914, 1F. Shaughﬁessy,

‘r

1927, 1M; 14 Aug. 1929, 1M; 22 July’ 1936, 1F; 2 July 1938,

27 April 1967, 2F, emerged in lab. Sluseap Lake, 31 July
1961, 1F. ‘Spring,«Coulee, 1961, 6F, 6M, emerged in lab fro
artificial domicile., Syl\;an Lake, 8 June 19]\8 1M. Veml‘lon,
13 July 1947, 1F, Spruce., Wabamun, 2 Aug. 1926\1f{ July
1F; 2 Aug. 1938, 1F; 3 July 1939, 1M; 14 July fgag, M.
‘Waterton, 13 Aug. 1922, 1M; 2 July 1924, 1M; 26 July 1952, 1F,
Aster. White Mud, Peace River District, -16 July 1932, 1F,

British Columbia: Agassiz, 27 ‘June 1’923 1F. Choiceland, 19

|
June 1943, 1F, Dandelion. Creston 8 Sept. 1923, 1F; 10 Sept.

1923, 1F; 11 Aug. 1927, 2M. Fairview, 18 May 1919, 2M.
Forlt Stee\le,n 20 June 1922, 1M. glar;ibon Mills, 16 1Ju1y 1953,
1F. Hazelton, 20 June 1925, 1M. 'Invermere: 30 June 1914,
5M. Lac le Jeune, 21 Aug. 1959, 1F, Epilobium. Kamloops,
19 July 1942, 1M. Kasio, 3 June 1906, 1M; 10 June 1906, 1M;

14 June 1908, 1M; 30 June i1906, 1M; 24 July 1906, 1F, 3M;
V“f ' 4‘;

' 3 Aug. 1916, 2M; 3 Aug. 1316 M. Keremeos " 18 June 1919,

s

b
1F, 1M, Lardo, 26 Sept. 1913 1M. Dower Post , 17 June 19?8

- ..gM. Manning Park (Pinewoods 4000 ), 7& Aug 1953 3M;

| C : _ : .
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8 Aug. 1953, 1F. Milner, 26 May 1932, 1F. Midsion City,

24 July 1953; 27 July ¥953, 1F. Nanaigo, 15 July 1965, 1F.

Oliver, 24 July 1953, 1M. Osoyoos, 10 June 1919, 1M; 15
July 15%3,a1M; 21 July 195;, 1M. Peachland, 2 Aug. 1909,
1F; 7 Aug.1909 1M. Penticton, 7 June 1919, 2M; 21 June

x1919, 1M; 22 June 1919,ﬂ1M. RevelstokelMountain(6,050'), 12
Aug. 1923, 1F; 17 July 1931, 1F, 1M; 4 Aug. 1952, . 1F;
(5,400'): 13 Aug. 1952, 1F. Robson, 18 X&g.‘1948, 1F; 30
Aug, 1948, IF; 31 Aug. 1948, 1F;- 6 Sept. 1948, 1F;‘8 Sept.
1948, 1F; 13 Sept. 1948, 3F: 14 Sept.1948, 1F; 16 Sept, 1948,
1F. Rolla, 2'July 1927, 1F, 1M. Salmon Arm, 4 July 1914,
1i. Shawinigan, V.I., 7 July 1914, 2F; 7 July 1914, 1M; 7
July }914 1F, 1M. Shuswap Lake, 15 July 1965 1F. Shuswap
Narrows 31 Aug 1943, lF oplllemachlne, 3 July 1914, 4M.
Sidney, 15 Aug. 1916, 1M. Squamish,‘Diamond Head Trail, 1

“Aug. 1953, 1F; 3'Aug. 1953, 2F, 1M; 5 Aug. 1953, 4M; 6 Aug.

. 1953, 1m;,ﬁ Aug. 1955;;%u; 9 Aug. 1953, 2M; 10 Aug. 1953, 1M;
12 Aug. 1953, 2M; 13 Aug. 1953, 8M; 15 Aug. 1953, 1M; 30 Aug.
1953,' 1F. Taft, 18 Aug. 1952, 1F/ Terrace, 10 Aug. 1964, 1F.
Vancouver, 6 July 1902,\;M; 12 Aug. 1916, 1M. Vernon, 12 Aug.

' 1918, 2M; ZﬁaJuf; 1917, 1M; 31 July 1925 1M; 2 Aug. 1923, -
1M; 28 Aug. 1023," IF. “Victoria, 28 Aug. 1924, 1F. Northwest

. Territories: Fort uépherson 1 July 1957, 1M; ‘3 July 1957,

1N; 9 July 1957,]1u 10 July 1957, 1M. Fort Smith, 14July *
1967, 1. Fort Simpson, 25 Jumes1022, 1M; 25 June 1950, 1M;

[T
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15 July 1950, 1F; 8 Aug. 1950, 3F; 9 Aug. 1950, 1M; 12 Aug.
1950. 3F, Fort Wrigley? Mackenzie River,q?s July 1922, 1M;
25 July 1922, lF.‘ Hay River, 4 Aug. 1951, 1F; 27 Aug. 1951,
1F. Norman Wells, 23 July 1949, 1F: 27 July 1949, 1.

! ¥ '
Padley, 9 Aug. 1950, 1M, YelloWknife, 30 June 1949, 1M; 23 -~
July 1949, 1M; 29 July 1949, 1M; 2 Aug. 1949, 1k 4 hug. 19419,

Yukon Territories:

1F; 4 Aug. 1949, 1F; 10 Augzrl%49, 1F.
Dry Creek, 23 July 1948’,1F' oM. Marsh.Lake, 10 Juiy 1948,
1F. Rampart House, 7 July 1951,04F; 7 Jduly 15%1, 2F, 1M;-
9 July 1;%1, 2F, IM; 10 Juiy %951, 2F; 10 July 1951, 1F; 12
July 1951, 1F, SM. Vatson Lake, 17 June 1948, 1M; 10 July
1649, 1F; i9 July 1949, 1F. Vhitehorse, 2 July 1948, <3M;
5 July 1948, 1M; 7-July 1948, 1F. Alaska: Blg Deltn, 30

June 1951, 1M. Fairbanks, 25 June 1952, 2M. e
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* , FLOWERS VISITED. Achlllea (Yarrow, (L, M): A. mlllefolium

(L), Aster, (L, M), Brassica (Mustard), (M), Cichorium
=L 2rass_.ca zrenoraun
(Chicory), (L, kK); Cirsium (Common Thistle), (ii); C. arvense
(Canada Thistle), (L); Chrysanthemum (Chrysanthemum, White
Daisy), (L, M); Echium (Viper's Bugloss), (M); E. vulgare
— . .
(Blueweed), (L); Epilobium (Fireweed), (L, M); E. angusti-

folium, (L);

b111), (L M) ; Houstonia (Bluets),

Erigeron kFleabane), (L, M); Geranium (Cranes~,
(M) ; Melilotus (Sweet '
(L)y; -

CIOVer), (M L); M. offic1nalis (Yellow Sweet Clover),

Mentha (Mint), (M), M, varvensis (Wild Mint), (L); Physallis

(Ground Cherry), (M); Ranunculus (Buttercup), (M); Ratibada

/
(Prairie Coneflower), (L, M); R: columnifera. (L);
M): B

Rhododendron (Rosebay), (M); Rosa (Rose), ,(M); Rubus (Rasp-

berry), (L, MP Rudbeckia (Coneflower), (M); Senecio '
(Groundsel), (L, M); Solidago (Goldenrod), (L,;M); Sonchus
(Sow-Thistle), (R); Taxtcum (Dandeiioq), (L); Trifolium

(Clover), fh); Vicia (Vetch), L, M). .
4 L ’ l B
. ‘
t
BIOLOGY. In southern Alberta, Hobbs (1954) noted that M.

relativa is restricted to treed areas of -river valleys. At
it was taken from burrows

e;ativa was .

and was att:acted to

‘Rampart House, Yukon Territogies

dug into a river bank. In w1sconsin, M.
: . )
obgserved along edges of woodlands,

nest in sumac traps at preferred heights of about 2 meters

o A v —— s w
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abovgxkround (Medier 1958). It is highly‘§e;sati1exin its
range of sting’sites and willureadily inhabit holes in wood
(severaérz:ults have been reared from Ash, Sp;pcevand Poplar):
concrete or plastie. About 8 cells are made ;n a bﬁrrow,
ffﬁales occupy the inner cells, and males develop .in the
outer or sucdeeding cells,. Cells are made with about 10
;blong leav%s and capped with about 3 circular leaves. /\
Pengelly (1955), obserzed females to cut.leéves from Fragaria .

vesca and Apocynum androsaemifolium for cell construction.

l.Generally, the exit hole of the buq;ow is securely plugged

*»

. (Medler and Lussenhop, 1968).

R
~

w1th extra leaves, alternated with empty spaces, chewed
’ .

leaves, clay or resin.
' t

s g ® . N

PARASITES Coelioxys funeraria, C. oq;odentata C. porterae

and C moesta Leucospis affitnis and Dibrachys maculipennis e,

1

. . r -

~ 4 4

ALFALFA POLLINATING POTENTIAL. Megachile relativa can

ntolefate a wide ran&e of environmental conditions and is one.
ot the most common species of leaf-cutter bees acssés most
or Canada. Adults begin to emebge in mid June when alfalfa
uﬁually begins to blossom. It has been collected on alfalfa,
and is reported to be a fast and efficient pollinator of
;lfalfa (Peck and Bolton, 194é) Currentlb%it is annown

I3

whether M. relativa could construct its cells from alfi&fa |

@l

v
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leaves or whethef suitable secondary plant

mintmal annual care.

Xo

] 8

would have to’

3

The author has identified spdci-

-~

be grown for t:}s purpose.

. N . ‘
menﬁltaken from nests constructed commercially for M. .

rotundata.? It may be that ‘M, relativa could be reared in
S ——————— — h‘*‘:—;:_—-_. ::‘-

such nests. If a pest-free population of breedettstoék‘were
N . ~
selected and bred, a 5 to,7 fold annual reprodué%ive rate

might be achieved.-

Light weight domiciles bearing M. relativa

169

°

in the pubal stage could then be transferred to any alfalfa

field requiring pollinators in North America. Such domiciles

«
¢

could be erected in alfalfa fields and maintained with °
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MEGACHILE (MEGACHILE) NIVALIS FRIESE

. . -
r Figure 52; Map 11.

4

170

Megachile nivalis Friese, sz?:246 (new spee{és, female

Py ~

\
Megachile (Megachile) nivalis; Mitchell, 1962:129

only).

+

* (description, distribution and flower records).

" FEMALE.‘ Length 12-14 'mm. Mandible 5-dentate, with the

. emargination on each side of the 3rd tooth subequal in
depth. First mandibular tooth reflexed pgsterioqu,btapere
and pointed apically. Emargination between the 4th and 5th
dentiéles shallowly arcuate, distinctly oblique between the
3rd and 4th teeth. Apical rim of 91ypeus polished and
impu;ctate, usually with a shallow but noticeable endr-

'gination medially. Safth tergum nearly straight  in latéral

4
view, witq.qniformly brown to black pubescence; moderately

dense, short, appressed haf;s partially obscuring the integ
. ment beneath, along with scattered, elongate, erect hairs

becoming more numerous and\robust laterally. Scopal hairs,

usually black along the aﬁical and lateral margins on

sternum V; enfirely black on sternum VI. - '

®
“

MALE. The male which belongs to the female or M. nivalis
has not been determined. Megacliile collected from tunnels
which they‘aug into a river bank at.RampartRHouse, Yukon

* Territory contained M. nivalis, M. gilise, M. montivaga,

d

.

-

*
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M. relativa and M.\ frigida. The females and males’ of the
latter three species have been associated. However, the
presence of M, nivalis which has not béen link.ed with its -
male and M. giliae which has not been linked with the female
lends support to the belief that the females of M. nivalis
and the males of M. giliae belong to the same species. On
the other hand, Peck and Bolton (1946) collected 29 M.
nivalis from Torch River, White Fox, Love and Snowden, ‘
Saskatchewan, but they did not collect any M. gilige.
COMMENT. The female can be recognized by the enti'rely black
scopal hairs on the sixth sternum (which céntrast conspicu-
ously with the amber scopal hairs on the preceding sterna),
and the 5-dentate@ mandible, in which the emargination between
the 3rd and- 4th teeth is not degper than the emargination
between the.2nd and 3rd teeth (Fig. 52).

. * ~
- Morphologically M. nivalis resembles M. relativa and

M. centuncularis in the shape of the mandible, clypeus, and

the concavity and pilosity of the sixth tergum, however,

neither of these two species have the scopal hairs on the-

* 8ixth sternum entirely black. o

-

¢
t

’ } .
DISTRIBUTION. M. nivalis occurs mainly in the northwestern

i&
part of North America, extending from the Northwest
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3 Territories.éouth to Colorado 'and east” to.Quebec. In Canada,

A specimens have been collected from the following localities
é (Map 11): /guebec: Forestville, 9 Aug. 1950, 1F. Gaspe,

24 Aug. 1932, 1F. Indian House Lake, 8 July 1954. . Mistassini,
10 Aug. 1956, 1F; 28 Aug. 1928, 1F. Manitoba: Churchill, 14

July 1948, 1F. Ft.Vermillion, 8 Aug{ 1957, 1F; 10 Aug. 1949,
1F¥. Vabowdew, 1 Aug. 1937, 1F; 2 Aug. 1937, 1F; 4 Aug. 1937,
1F. VWanless, 20 Aug. 1953, 1F; 4 Aug. 1954, 1F; 5 Aug. 1954,
1IF; 18 Aug. 1954, IF, on Alfalfa; 23 Aug. 1954, 1F; 12 Aug.

11955, iF; 31 Aug. 1956, 1F, Em, Spruce log; 26 Aug. 1957, 1F;
Aug. 1957, 3F; 20 Aug. 1958, 1F. Saskatchewan: Love, 3 July

(i\ : 1943, 1F, tripping Alfalfa; 3 July 1943, 1F; 3 July 1944, 1F,
tripping Alfalfa. Snowden, lséSuﬁy 1943, 1F, on Alfalfa; 13
July 1944, 1F; 14 July 1944, 2F, tripping Alfalfa; 28 July
1944, 1F, Fireweed; 28 July 1944, 1F, Sow Thistle. Torch
River, 29 June 1944, 4F, taken in a log:Aole; 4 July 1944,
8F, nesting in log; 31 July 1944, 1F, nesting idn log. White
Fox, 1944, 7F. Alberta: Banff, 7 Aué. 1915, 1F; Z Aug. 1917,
1F. Bowdon, 12 Aug. 1962, 1F. Edmonton,'20 July 1959, 1F,
on Fireweed. Fort Vermilion, 8 Aug. 1957, 1F, on mint; 31
Jan. 1963, 1F, reared in lab. Jasper Park,'Sept. 1916, 1F,
Nordeg, 25 July 1938, 1F. Prairie Bluff Mt., 3 Aug. 1971,

2F. VWaterton, 14 Aug. 1921, 1F. British Columbia: Cranbrook,

21 June 1926, 1F. Diamond Head Trail, 9 Aug. 1953, 1F; 10
Aug. 1953, 2F; 15 Aug. 1953, 1F. Invermere, 19 May 1915, 1F;

!
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27 May 1915, 1F; 1 June 1915, 1F. Raspberry Cr., 21 June
1953, 1F. Robson, 29 July 1913, 1F; 30 Aug. 1948, 1F; 4

Sept. 1948, 1F. Squamish, 1F. Vernon, 1 Aug. 1923, 1F; 2

Aug. 1923, 1F. Northwest Territories: Cameron Bay, 6 July
1937, 1F. Fort Simpson, 25 June 1950, 1F, Fort Wrigley, 1F.

Great Bear Lake, 15 July 1937, 2F; 21 July 1937, 1F; 27 July

1937, 1F; 28 July 1938, 1F. Hay River, 15 July 1951, 1F; 27

July 1951, 4F; 28 July 1951, 1F; 4 Aug. 1951, 9F. -McKenzie
River, 20 July 1922, 5F; 15 July 1922. Norman Wells, 8 July
1949, 1F;c 9 July 1949, 1F; 20 July 1949, 1F; 23 July 1949,
2F; 27 July 1949, 2F; 29 July 1949, 1F. Slave Lake, 15 Aug.
1915, 1M. Yellowknife, 23 July 1949, 17; 6 Aug. 1949, 1T;

12 Aug. 1949, 1F. Yukon Territory: Mackenzie Delta,hll July

1948, 4F; 14 July 1948, 1F; 15 July 1948, 2F. Rampart House,
7 July 1951, 46F; 9 July 1951, 23F; 10 July 1951, 545; 11
July 1951, 7F; 12 July 1951, 35F; 14 July 1951, 1F. Watson
Lake, 25 June 1948, 1F. |

~ ,;ﬁ
ﬂg‘ 8 \\
| 7
2 ¥ e ’I
N "Lv' 4
y L NS /
- P . =,
f ., ! Y
o '}' a !7
"'l o . i
v !
g ot A A\(\,
- ",J . o B / e '
Map. 11, Canadian distribution of Megachile nivalis
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() ;+ Epilobium (Fire-

{

FLOWERS VISITED. Eleagnus (Oleaster),
weed), (L, M); Medicago (Alfalfa), (L, M); Mentha (Mint), (M);
Psoralea (Sainfoin), (M); Sonchus (Sow Thistle), (L, Vi);

Taraxacum (Dandelion), (M):

BIOLOGY. /7Megachile nivalis has been collected from spruce

Yo Vg

e

and poplar logs. The strong, scoop-shaped mandibles with the
inflexed and pointed outer teeth, indicate that this species
my be able to excavate holes in rottén wood or the soft pith
or herbaceous shrubs. Nests are made from poplar leaves,
firmiy pressed together‘and cemented with saliva, making negt
and blocky cells, ﬁhich resemble tﬂose of M. inermis (Peck

and Bolton 1946). At Rampart Hous%, Yukon Territory, large
numbers of females were col;ected from burrows in the river
bank.

ALFALFA POLLINATING POTENTIAL. In northern Saskatchewan, Peck
and Bolton (1946) observed M. nivalis to be an efficient
pollinator of alfiifa and to show some ﬁreference for alfalfa
over Soquhistle. Females are commogly found nesting in logs;

it may be that they-would also inhabit man-made holes in wood.

Thelspecies h;s a preddminantly northern distribution and
might, in more northern Canadian regioms, pollinate alfalfa
Lo .

at lower temperatures.
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Subgenus DELOMEGACHILE Viereck

Figures 17, 23-25, 39, 61-63, 77~-79

Megachile nglomgggchile); Mitchel;, 1934:300 (new sub-

genus) “
‘ A)

.

FEMALES. Length 11-15 mm. Mandible 4-dentate; fourth (inner)

tooth truncate as in M. frigida and M. gemula (Fig. 62 ), or

rounded with a pit at its summet as in M. melanophaea (Fig.
63), or rounded with a large obligue emargination between the
3rd and 4th denticles as in M. addenda (Fig. 61); outer margin
of mandible inflexed posteriorly with the 1lst tooth tapered
and pointedbapically, as in M. frigida and M. gemula (Fig.62),
or with the outer margin of the mandible reflexed and flatten-
ed, with the first tooth rounded apically, as in M. addenda

and M. melanophaea (Figs. 61, 63). Abdominal terga without

white,‘\apical fasciae and conspicuously black beyond the

second tergum, as in M. melianophaea and M. gemula (Fig. 23),

or with distinct white apical fasciae on terga II-V,

MALE. Length 10-14 mm. Mandible 4-dentate with the inner
tooth sometimes greatly expanded inwardly. Hypostomal con-
cavity and tubercle varying from weakly developed in M.

addenda ag a weakly elevated ridge bordering a small concavity .
— |

4

a ‘prominent projection overfﬁpping the ventral mandibular

2
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tooth in M. frigida. Front basitarsus daék and simple with
only a weak trace of shortenedhairs alon%’the anterior side,
to pale and strongly dilated with promi?ént boat-shaped ex-
cavation along the anterior side. ¢ Froné coxal spine well
developed with a patch of stout reddish bristles just anterior
to the coxal spine. Mid-tibia with J prominent tibial spur,
Postmedian transverse carina on teréum VI with @ distinct
median emargination; area above the carina with slender,

brown to silvefy hairs which do not obscure .the integument

T

beneath.

}

;

§

COMMENT. Females can be distinguished by the 4:ijntate
mandible with the 4th tootp'either truncate, or broadly

rounded with a pit at the apex, or narrowly rounded with a

large oblique emargination between the 3rd and 4th denticles.

. Males can be r#gognized by the 4-dentate mandible,
along wi€§ the presence of a patch of reddish bristles just

anter%vf/}o the rron% coxal spine.
/ l !

The most distinctive shared and unifying characteristic

is the 4-dentaté mandible borne by the males and the greatiy

dilated and elaborated front basitarsus present on males of

most of the species. Morphologically and Eiologically. however,

species belonging to this subgenus are highly variable.

1
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The simple and dark front basitarsus which compares with
mid basitarsus in the male of M.addenda imposes distinct
deviation from the mo;phological design exhibited by other
species within this subgenus. In females, the varied con-

| figuration of the mandible as listed above,Eis accompanied

by differences in biological patterns such as burrowing and
nesting in the soil, or chiselling holes in wood and nesting
in the stems of plants. These morphological and biological"

\ differences may underlie major phylogenetic groups.
- .
.

Key to the Species of Subgenus DELOMEGACHILE

Females /

3

1. Abdominal terga %ithout white, apical fasciae. Terga I
."ﬂ '
and II usually with dense, white pubesScence, con-

spicuously contrasting Qith the blapk‘pubescence on

e

the following terga (Fig.23).............o0ivvve.....2
Abdominal terga with white, apical fasciae; the fasciae

sometimes interrupted medially on the more anterior

terga. Dorsal aspect of abdomen, not ponspiguougl&

3

white and bBlacK. civvieeernoreoatensssonensssnannnesesd

.
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Inner mandibular tooth rounded with a small excision at
Tiits summit (Fig. 63). Scopa usually amber in c¢olor,
sometimes infuscated peripherally in eastern

specimens.......... ..t ceveseev.. M. melanophaea(p.215)

Inner mandibular tooth broadly truncate (Fig. 62). Scopa
usually entirely black, occasionally amber medially

in western specimens................. M. gemula (p.186)

Inner mandibular tooth broadly truncate (Fig. 62).
Gradular carinae on abdominal terga II-V weakly
developed :and not overlapping'the gradular grooves....

e Ceriieeereeerenen M, frigida(p.195)

Inner mandibular tooth narrowly rounded (Fig. 61),

Gradular carinae on terga II-V highly developed and

-

overhanging the gradular grdoves.....M. addenda(p.233)
Males - »

Apical third of front fémur with a sharp, longitudinal

carina extending along its dorso-lateral side. Basa1

half of front femur with two longitudinal brown Fars

on the yellowish-white anterior side.,............ ...

lcl.‘.lo.oou...oq---:u-'o-.ocllottl.Ogi frisida(p0196)

Apical third of front femur without any carina on the

dorso-lateral side. Basal half of front femur without

longitudinal brown bars oh anterior side.............2

r 1

N e e e s e 8
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Lo N ‘ \
Distal rim of front tihia with a strongly flattened and,

in dorsal wview, rounded tubercle projecting

posteriorly. Front b&éftarsus narrowed toward

the base........cci v M. melanophaea (p. 217)

Distal rim of front tibia with a short, strongly
tapered spine. Front basitarsus approximately
parallel-sided, or slightfy narrowed toward the

= T e e 3

Front basitarsus dark and'simple, similar to mid basi-
tarsus,lwitgéut an excavated and polished
longitudinallfurrow along the anterior side......
e e .M. addenda (p. 234)

Front basitarsus modified and distinctly different from
mid basitarsus, w;th an excavated and polished -
longitudinal furrow along the anterior side........ 4

Front tarsus brown. White, apical fascia.on tergum V’

 absent..i......eenin... ceivees...M. gemula (p.188)

Front tarsus yellowish-white, VWhite, apical fasciae

on teré%h V present.......... «....M giliae (p. 195)

!
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8
a MEGACHILE (DELOMEGACHILE) GILIAE COCKERELL
’ Figure 78; Map 12 T
H .

Megachile (Delomefgachile) giliae; Mitchell, 1935:186 '
(description, distribution and flower records). 7

Mega¢hile giliée Cockerell, 1906:452 (new species)
FEMALE, The female belonginf" to the male of M. giliae has
. o

‘ 0 i
not been determined (see p.170).

¢

-

MALE. Length 10-11 mm, Mandible 4-dentate with the 3rd

tooth weakly developed (Fig.78 ). Broad, glabrous and sub-

polished hypostomal concavity, bordered on the posterior side
by a prominent, crescent-shaped hypostomal ridge, which unites
with the hypostomal carina to encircle the concavity.

Glabrous and gubpolished band, bordered by copious, white

kS

pubescence on cheek, extending posteriérly from the lower
corner of the eye. Terminai antennal segment flattemed and
enlarged.‘vFront bgsitarsus with a broad, p&lished, longi-
tudinal excavation extending along its anteripr side,
bagitarsus in dorsal view, about as wide as iis tibia andv
about 0.6 as long. Apex of front tibia and. tarsus yellowish-
white, contrasting with the black integument on the rest of g
the body. White, apical fasciae present on tefﬁa 11-v,

. usually interrupted medially on the mofa‘anterior terga.’
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¢

Postmedian, transverse carina on tergum VI short, with a

small median emargination.

COMMENT. The male can be recognized by the following K
combination of characters: front basitarsus yellowish-white

" with a shallow excavation along its anterior side; width of

‘basitarsus in dorsal view %gbeqqgl to i§§_tibia;<prg§9ncg of
a white, apical fdsqié’éyééergum V, and the 4-dentate mandible.
" ‘ . .
The male of ﬁ; giliae resembles the males in. M. ‘gemula
¢ and M. frigida , but can be separated from them by the
. presence of a whipe apical fascia on the fifth tergum, which
is usually present on the 4th but absent on the 5th’ tergum,
in M. gemula and M. frigida. Additionally, front basitarsus
5 in M. gemula is infuscated and uéﬁallyvbrown, and the
| apical margin of clypeus is emarginate medially, with
%onspicuous polished tubercles on eacﬁ.side of the emargina-
tion; in M. giliae front‘basitarsus is a little more
dilated, entirely yellowish-white, and the apical margin of
©, clypeus is truncate or slightly convex. Males of M. frigida ,
can be separated by the sharp longitudinal carina, on the '
dorso-lateral side of the apical third of front femur, which
: is abgenf in M. giliae.
O

The male of M. giliae bears distinctive characters,

. ' which conform with those borne by males belonging to the

4



s g T - - b — T T e I
cadiba N P T [p— - -
oo PR i

-

. ‘ : , - ) 182

¥ 4 '
subget;us Delomegachile. The unassociated f}amale‘M nivalis,

; on the ott?er hand bears characters Whlch resemble those

present inﬁtemales of the subgenus Megachll

- 4
_ The distinctive male characters in M. giliae which

relate it to Delomegachile are: the prominent front coxal

. spine with a dense, tuft. of fulvous bristles on the bare area

” ‘ Just anterlor to the splne polished hypostomal concavity with
. a prominent crescent-shaped hypostomal tubercle Ju§t posterior
t:a the_concavity,; bare subpolishe;l stripe, bordered by copious
(“} ¥ white pubescence on the cheek; extending pt_agteriorl‘y from
o ‘ the lower corner of the eye; enlarged and flattened
apical antennal segment; apical margin of sixfb terguma with
conspicuous carinate slclbmedian projections and i_ndistincf

lateral teeth.

\
. . . Fs

DISTRIBUTION. Extends from the Yukon Territory south to -
Colorado and east to Quebec. Distribution of M. giliae
compares with M. nivalis, however, many localities are not
represented by males of M. giliaé and females of M..nivalis °
. in collections. In‘“ meada, males of M. giliae were collected

from the following locations (Map 12): Québec: Great Whale.

!
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% River, 27 July 1949, 1M. 1n£1an House Lake,''8 July 1954, 1M. ”

oo Sagkatchewan: Saskatdon, 29 June 1943, 1%, on Alfalfa; 25
N _ )

- " { , ;
May 1949, 1M; 9 June 3950, 2M, Caragana. ~Alberta: Banff 1400m,

—

11 July 1955, 2M; 23 Aug. 1955, IM. British Columbia: Fort

Nelson, 10 Jine 1948, 6M; 12 June 1948, 2M. Invermere, 19 May

1915, 1M; 27 May 1915, 1M; 1 June 1915,' IM. Northwest -
———*#

L3

K ‘ , . Territories: Mackenzie Delta, 11 July 1948, 4M; 14 July 1948,

. e 1M; 15 July 1948 2M. ‘Reindeer Depot, 10 July 1948, 2M.

+ Yukon Territory. Rampart House, 7 July 1951 oM; 9 Ju}y'1951,
5M; 10 July 1951 am; 11 a1y 1951, 2u; 12 July 1951, 6M.
Whitehorse,fz July 1948, 24; ¢ July 1948,.1M; 10 July Mas,

("& \ 1M; 27 June 1949, 1M; 6 Aug. 1949 1M,

(i) : Map 12. Canadian distribution of Megachile giliae e
- - o . 3 oy, .




G
B

e

184

%
.

FLOWERS VISITED.* Caragana (Caragana), (J); Medicago (Alfalfa),
(L); \Tephrosia virginiana (Goats-Rue), (M).

KLFALFA POLLINATING POTENTIAL. Despite the northern dis-
tribution of §>ﬁ!r11ae, f1ight periods indicate early adult
emergence. In 1915, ﬁdults wefe collected at InQermere, ﬁ.c.
on ;he 19th of May,-nearly a month ahead of the average mid-
Juge cdﬁmencement/of alfalfa flowering in Canada. HoBbs
(1958)‘bointéd out that an effective pollinating *species would
have to eme;ge 70 days beforevkilling frosts occur. In
southern Adberta, the estimated -alfalfa pollinating period

o¢curs between June 15 to July 1 and ends between August 5

to 20 (Hobbs, 1973). .

It may be that since there is a sqprter and cooler
gro%ing season in remote northern regions, bees are conditioned
to emerge at -lower temperatures and after a shorter warm
spring period. <If this species could be successfully trans-’
planted into more southern regions, its pupal dé; lopmenf
may respond to cooler tempergtures and result in earlier ‘

adult emergence. Thus earlier emekgence of adults for

alfalfa pollination might arise from this species.

. §
£

Both M. gilfae and M. nivalis have been collected on

alfalfa. On June 29, 194(3&3. Brooks collected M. giliae
- 1 o

«ﬁ\
A -~
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on.an alfalfa field in Saskatoon, Saskatchewan.
Bolton (1946) observed M. nivalis to prefer and po
alfalfa '"rapidly".

Southern species of leaf-cutter bees became inactive

and ineffective at temperatures below 20°C (Hobbs 1973).

#

Currently sun porches coﬂsisting of bare ground are provided

" (Bohart 1972) to permitag. rotundata to warm up in the sun-

shine in the mornings and cooler periods, before effective
fordaging can commence. }t is proposed that this northern
speéie; will brobibly be able to forage at lower temperatures
tian southern species; this might permit a longer foraging |
period du;ing the day, particularly during cool days in thé
more northern alfalfa growing regions. .
It has been proposed by Dr. C: Loan who, together
with J.E.H.'Martin, collected a iafge series of M. giliae and
M. nivalis from the Porcupine River bank at Rampart Ho;se,
Yukon‘serritory, that the habitat and bees would likely still
be there as they were on the 7-12 July 1951, when both species
were tollected. A test tube placed over the burrow from "
which‘gi giliae emerge would not on;y confirm the true female
beionging to M. giliae, but might also/brovide breedet stock
for pollinating altalta."The stock could be safely trans-

ported at temperatures of about ISbC hen they become

14
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moderately inactive and released in saran cloth cages 6 x 6
x 2 m in size similar to those being currently used by Parker

et al (1976). :

MEGACHILE (DELOMEGACHILE) GEMULA CRESSON

Figures cf.23, 62, 78; Map 13

Megachile gemula Cresson, 1878:118 (new species).

Megachile (Delomegachile) gemula var. fulvogemula

Mitchell, 1936:185 (new var., description of female
and distribution).

Megachile (Delomegachile) gemula; Peck and Bolton, 1946:

395 (biology).

Megachile (Delomegachilg),gemula; Mitchell, 1962:134

(description, distribution and flower records). =

Mega chile‘ggmula Fye, 1965:876 (bilology). -

Megachile gemula; Medler and Lussenhop, 1968:22 (biolégy,

flowers visited).

FEMALE, Length 12-15 mm. Pntegument including tegulae and
legs, uniformly black. All abdominal terga without white
apical fasciae. Pubescence o? terga III-VI dark brown to
black, conspicuously coﬁtrast}ng with the white pubescence:

on terga I and II; occasionally terga II and.III with varying
t ‘ )

~
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adm;;tures of brown or white pubescence, respectfvel;. )
Pubescence on clypeus and_cheeks variousfg mixed with brown
and white; on legs dark brown, except on front coxa latenally
and on posterior side of front femur where“it varies frem
hite to brown. Scopa usually uniformly 1nfuscatéd or brown,
occasionally brown peripherally and orange or fulvous
N medialiy. Inney mandibular tooth broadly truncate, as in
M. frigida (Fig. 62), with thé length of truncation sub-
equal to the distance which separates it from the 3rd tooth.
Outer mandibular tooth inflexed along the outerjmargin and
pointed apidally. xnner maﬁdibular cutting édge (which can
be seen with the mandible opened) extending from near the apex
of the 4th tooth to the base of $ie 2nd t;oth, usually with
a distinct ridge on the inner side along the base:-of the
3rd tooth. Apical margin of clypeus usually with a small
Ae@ian indentation, bordered bj a narrow subpolished and -
impunctate band. Preapical band on terga III-V (f}om which
the apica}kfasciae normally arise) weakly depressed, sparsely
“punctate iid.subpolfshéh. Tergum VI weakly concave in
lateral view, yith erect, long hairs infermiied with short
sﬁbappressedﬁba;;ed hairs which tend to obscure the integu-

4

ment toward the apex.
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MALE. .Length 8-~12 mm., Integument including tegulae and
ﬁqgt’of front legs black. Anterior side of front bﬁsitarsqs R
with'a promfgent, glabrous aﬁd polished boat-shaped excavation

¢ exteﬁding throughout most of its length; excavation bordered

on each side by a dense‘row of bristles; maximum width of

~

basitarsus got surpassing width of front tibia mostly brown\

P

oy

somet imes convergiug to light brown or whitish along

—

posterior and distal borders. Front tarsal segments beyond
basitarsus usually not infuscated, ranging in colour from
white to orange. Mandible 4-dentate with & moderately deep
U-shaped emargination befweén the inner gnd 3rd denticles.
JInner side of mahdible with a deep concavity for the receptian ‘
of the apical part of ‘the alterﬁate mandible when the mandiPIQ§
close. Ventral mandibular tooth greatly expanded and extenﬁed
basally beyond lower mandibular condyles. Apex of ventrgl
tooth with a dense brush of plumose hairs which sweeps through
the glabrous and polished hypostomal concavity and catapults
pollen grains outwardly as the mand;ble closes. Hypostomal
tubercle elevated as a prominent disc just below the sweep

of the.ventral mandibular tooth; apical and posterior side

of tubercle with elongate white pubescence, anterior side
concave, glabrous and poliéhed., Diagonal,-traﬁsverse,

glabrous band above hypostomal tubercle weakly polished and

not distinctly bordered on each side by a row of dense

pnbescence. Apex of ‘clypeus wiﬁb“a small median notch,

e e s e s B
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which is accentuated by a blunt tubercle on each side.
Terminal, antennal segment fiattened and polished apically
on the posterior side. Front coxa sparsely pubescént on
4anterior side, except for aﬁd?nse patch of stout, reddish

-
bristles just above the coxal spine.

Apical fasciae usually
present laterally on terga II-IV, but absent on tergum V. :
Apical margin of tergum VI with median and lateral denticles

subequal in size.

"
e

¥

COMMENT. The female can be recognized by the broadly truncate
inner mandibular tooth (Fig. 62 ), and tﬁe absence of white
apical fasciae on all terga. The distinctive broadly truncate
inner mandibular tooth is similar to that present in M.

. frigida; however, g. gemula can’ be /distinguished by the
‘ absence of apical fasciae on the terga, which are clearly’

present in M. frigida.

4 1//

The male can be recognized by the front ba§ifarsus
which remains strongly infuscated (browﬂ) andnis,n; broader
than its tibia,,although it is 'specialized, witﬁ(a broad

__polished furrow extending throughout its lemgth. With the
front leg folded, the glaﬁrous furrow lies just anterior to
the otiter tooth of the mandible, with thé transverse convexity

'

( | ‘ of the outer mandibular tooth corresponding with concavity
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of the furrow along the anteriorﬂfide of the front basitarsus.
It is proposed that with Fhe mandibles partially ppened, the
outér iooth;can be slid through the furrow by drawing the
d?ex of the femur posteriorly, thereby contributing to the

£,
pollen disposal process.™

DISTRIBUTION. Broadly distribgted in North America, extend-
idg from the Northwest Territorfes, south to California,

¥ .
east to Georgia and Nova Scotia. In Canada M. gemula was

N Q} “
collected from the following localities (Map 13): Nova Scotia:

Annapolis County, 8 Aug. 1923, 1F. Hants County, 22 June

w

1931, 1F, Rubus; 10 June 1930, F, Blueberry; 8 July 1931,

!

1M, Trf?olium; 13 July 1931, 2F, 1M, Diervilla. Kings-County, ;
15 July 1931, 1M, Centaurea; 1F; 20 July 1931, 1F, Epilobium;

’25 June 1931, IM.'%éudenburg County, 3 July 1931, 2F, Epilo-
‘bium; 4 July 1931, 1F, Trifolium. Wolfville, Acadia University,

28 June 1976, 1M; 5 July 1976, 1M. New Brunswick: McAdan,

L]

17 June 1924, 2F, 1M, St.Andrews, 30 Aug. 1913, 1F.- St.Croix,
17 June 1924, 1F, 1M. St.John, 23 June 1901, 1F; 13 July 1901,

¢

Prince Edward {sland;‘Stanhope Nationai.Park, 12 July »
1964. Quebec; Abbotsford, 23 Aug. 1933, 1F; 9 Aug. 1934.
Cap Rouge, 8 July 1953, 1M; 11 July 1953, 1M, Covey Hill,

July 1921, 1M. Forestville, 8 July 1950, 1F; 10 July 1950,
2

1F. Hemmingford, 2 July 1922, 1F. Hull, 14 June 1914, 1F,
Ironside, 27 June 1916, 1M. Knowlton, 1 July 1936, 1F.

&

)
\
.
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Lac Sam, 21 July 1968, 1F. ;gaouis,Jg’Aug. 1965, 1M, e
Lanoraie, 2 July 1932, 1M. Montreal, 8 July 1885, 1F; 15
July 191639 July 1922, 1M;24 June 1926; 3 July 1926, 2M; 15
July 1926, 1F; 2 July 1927, 1M; 8 July 1927, 1F; 2 Aug. 1927,

1M; 5 July 1929, 1M; 15 July 1929, 1F; 12 July 1930, 1F, 1M;

i

. 10 Ayg. 1930, 1M; 3 July 1931, 1M. Kamouraska County, 26
‘ Aug. 1957, 1F. Philipsburg, 1 July 1961, 1M. Queens Park,
Aylmer, 14 July 1926, 1F. Rupert House, 19 July 1949, 1F,
b 1 Aug. 1949, 1F. Ste.Anne de Bellevue, 28 July 1939, 1M; 15
: Aug. 1965, 1F; 12 June 1966, 1M. Ste.Foy, 26 June 1959, IF.

. Ste.Hilaire, 25 July 1926, 1F; 10 July 1927, 1F; 25 July 1927,

N

3 IF.- Ste.Isidore, 22 July 1935, 1F. Ste.Therese Isl., 7 July
| 1916, 1M. Shawbridge, 7 Aug. 1927, 1F, 1M. Ontario: Black
Sturgeon Lake, 2 July 1963, 3M; 3 Feh. 1965, 2M, emerged in

lab. Burks Falls, 14 July 1926, 1;.“ Dyer Bay, 29 July 1953,

1F; 15 July 1954, 1M; 22 July 1956, lF. Guelph, 14 June 1972,

'2M. Jgrdan, 8 Sept. 1915, 1F. Macdiarmid, 21 June 1922, 1M;
‘f‘ “ 25\Jgne 1923, 1M, Marmora, 23 July 1957, 1F. Merivale, 23

P * June i953, 1M, 1F. Midland, 14 July 1974, 1M. Minden, 30
i July 1957, . Ogoﬁi, 16 July 1952, 1M. Ottawa, 30 June
1912, 1F; 16 June 1913, 1F; 5 July 1969, 1F; 24 July 1969,
= 24; 28 June 1913, 1M; 15 Aug. 1913, ,1M; 13 July 1946, 1F;
18 Aug. 1946, 1F:°tr1pping Alfalfa. Pelee Island, 31 July
(‘) 1946, 1M.  Point Pelee, 9 July 1920, 1M; 2 June 1929, 1F.

Speedside, 26 June 19%5, 1F; 28 June 1965, 1F. Timmins, 6

4
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Sept. 1955, 1F. Toronto, .2 July 1888, 3F; 21 July 1895, 1F,
1" Sept. 1895, 2F. Manitoba: Gillam, 14 July 1950, 1M; 15
July 1950, 1M. Wanless, 28 Aug. 1954, 1F, dead in Poplar;
7 Aug. 1956, 1F, in Poplar. Saskatchewan: Smeaton, 2 Aug.

d

1944, 1F, Alfalfa. Alberta: Lethbridge, 7 Julp 1952, 1F,

Alfalfa. Prairie Bluff Mt., 14 July 1971, 1F. British )

Columbia: Chilcotin Lake, 13 June 1929, 1F. Fitzgerald Cr.,

23 June 1922, 1M, Golde?, 17 May 1915, IM. Invermere, 27
May 1916, 1M, Sainfoin. Kamloops, 8 Aug. 1943, 1M. Kaslo,
10 May 1906. Kelowna, 9 July 1918, 1F; 14 July 1943, 1M.
Langford, 20 July 1962, 1M. Mt.Revelstoke, 9 Aug. 1952, 1F.
Okanagan Lake, 28 May 1904, 1M. Oliver, 24 July 1953, iM.
Osoyoos, 10 June 1919,v1F° Salmon Arm, 25 June 1925,(1F; 27
June 1925, 1M. Sidney, 7 July 1914, 1M, hirta type. Spille-
machine, 3 July 1514,11M. Summerland, 4 June 1919, 1M. Vernon,

23 July 1920. Northwest Territories: Fort Wrigley, 23 July

1922, 1F. Yukon Territory:, Watson Lake, 24 July 1949. ¢

Map. 13. Canadian distributibn of Megachile gemula.

&
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FLOWERS VISITED. Apocynum (Dogbane),\(M); Asclepias (Milk-

weed), (M); Baptisia (False Indigo), (M); Campanula (Bell-
flower), (M); Centaurea (Star Thistle), (L); Chrysanthemum,

(M); Clematis, (M); Coreopsis, (M); Diervilla (Honeysuckle),
(L); Epilobium (Fireweed), (L); Geranium (Cranesbill), (M);
Gerardia, (M); Medicago (Alfalfa), (L); Philadelphus (Mock-

Ora;ge), (M); Psoralea (Sainfoin), (L); Pycanthemum (Mountain-

Mint); (M); Rhododendron, (M); Rubus (Bramble), (L, M);
Rudbeckia (Coneflower), (M); Solidago (Goldenrod);'(M);
Trifolium (Clover), (L, M); Vaccinium (Blueberry), (M); Vicia
(Vetch), (M).

' BIOLOGY. In northern Saskatcheﬁan, Peck and Bolton (1946%

observed a female to nest in poplar; two female; were observed
to actively frip and cross-pollinate alfalfa fléwer; and a
single female was found on Fireweed. 1In northweé&érﬁ Ontario,
Fye (1965) reared two females and a male from & nest made by
binding togefher bundles of sumac twigs, with a'léﬁﬁitudinal
hole in each twig. Igﬁpimilar tgap nests in Wisconsin,

Medler and Lussenhop (1968) found nests in two sumac twigs.

A twig occupied in 1956 had a~series of B cells from which a
single female emerged. The nest was plugged with gircular 8

sections of leaf and a layer of fine wood chips. The other

twig, inhabited in 1961, ‘contained seven'éells; two males

By
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.emerged from the outer cells (nearest to the exit) and five

_females from the remaining inner cells.

Tl

. '~<iﬁi='ALFA bo'g)i:.;gnmc POTENTIAL. Al‘igough M. gemula is widely

distributeé?%éfoss Canada, specimens are rarely collected and

the factors which repress their popu}ation;, are unkndwn.

Its presence in such far northern regions as Fort,Wrigle%;in

the Northwest Territories, suggests that M. gemula is active

at ‘lower temperatures and may have the potenti#i to pollinate

2lfalfa grown in nortHern areas. A female collected by, Peck'

(fW . , gt Nipawin, Saskatchewan, has the scopa loaded with pollen

- collected from alfalfa. Peck (1946) observed females actively
tripping alfalfa flowers 1; north;rn Saskatchewan and Bohart

(1957) states that in Minnesota 11.4 alfalfa flowers were .

reported to be tripped per minute.
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MEGACHILE (DELOMEGACHILE) FRIGIDA SMITH

14

Figures 1, 25, 44. 62, 77; Map 14

Megachile frigida Smith, 1853:193 (new species, United

States, Canada).

Megachile (Delomegachile) frigida; Peck and Bolton, 1946:

402 (ecology).

’Eggachile (Delomegachile) frigida frigida; Pengelly,

g ‘ 1953:111 (biology).

Megachile (Delomegachile) frigida; Hobbs and Lilly, 1954:
459_(biology). '

o

t . : é ;
( } ‘ !ggachile (Delomegachiiéjkfrig}da frigida; Pengelly,

1955:128 (biology).

Megachile frigida; Stephen, 1955:545 (alfalfa pollination);
Stephen, 1956:95 (biology). ° “

. Megachile (Delomeg&chile) frigida frigida; Mitchell, |
1962:13? (description, distribution and flowers visited).

5
LR L L

L~
-

fEMALEﬂ Length 13-16 mm.: Inner mandibular tooth truncate,
wyth leégfh of Fruncatio?'sqbéqual tog?he gistange to the
preceding tgird tooth. Outer mgndibular tooth inflexed aloné'
the outer margin and tapered apiéally. Inner Futtihg gdge
(which can be seen when the mandible is opened) ;xtending I
from near the apex of the inner ang{e of the truncate 4th

&*’ tooth to the base of the’zﬁd\tqgfh. Apex of clypeus with a

./ - *
Vg r - . f
]
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narrow, polished and impunctate transverse median band.
Cheek distinctly wider than eye when examined in lateral
view. Vertex, mesoscutum and scutellum with erect, fuscous
hairs medieally. Transverse éradular groo;eshpn tergg II-IV
weakly depressed, withoﬁt overlapp&gg graduler carinae; ‘
gradular groove on tergum V disually obliterated medially.
Apical band; of terga III and IV~&istinct1y depressed, with:

white fasclae laterally; teggum V usually with the white

‘apical fascia coﬁplete (not interrupted medially). biscs of

terga III-V with copious, mo;tly pale, pubescence; terga III-

V with_fine, brown pubescence medialiy,the hairs becom-

4ng larger laterally and approaching the size of the scopal
P Ty ‘

hairs along the extreme lateral border on tergg IV and V.
Tergum VI wyeakly concave in lateral view, with abundant sub-

erecf, branched, black hairs(Fig.cf.46)intermixed with shorter
«* »

*

su ‘pprgssed fuséous hairs which, combined, obscure the black

\ -

ié ?gument beneath. | .
. b ,

MALE. Lehgth 12-15 mﬁ: - Front legs and mapdibles greatly

[

elaborated. ¥Front tarsus creamy whipe and cohspiguous}}
dilated; bgsit;rsus approximately as broad ‘as Tong, With-a
deep boat-éhnpe& excavatiop extending al&ng the antérior side;
the glabrous eicuvationvpordered*by‘déiie, stout setae along

the entire posterior side and basal third of anterior side.

~

° ' $

I




Y and tﬁsciate laterally; fascia present on tergum IV and
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m [
Tarsal segments 2-4 about twice as g;oad ag long; last segment
about ‘three times as long at wide and deflected posteriorly
at pase. Distal end ofnouter side of front tibia white, with
; tapered spine at the postero-distal angle and a dense,

curved tuft of hairs at the antero-distal corner. Anterior |,

-or flexor side of front femur with three infuscate basal bands

extending distally. Front coxal spine strongly elongated,;
apﬁroximately semicircular in cross section; the flat upper
slde of spine bearing a row of bristles extending alogg the
outer side of the distal two-thirds of the spine. Conspicuous,
dense paEFh of stout, fulvous bristles on anterior side of
front coxa directed toward the coxal spine. Basal half of
ventral margin of mandible strongly expanded postero—medialfy,
forming an angulation at approximﬁtely midpoint between the
apices of the ventral tooth, near the base of the mandible,

and the lst footh. _Inner side of mandible deeply hollowed

out for the reception of the distal half of the alternate
mandible, when mandibles close. Cheek just above hypostomal
cgncavity\and tubercle, with algubpolished glabrous bénd, .
borde;edwon each side by a row of white pubescence. Terminal
antennal segment distinctly filattened and expanded;subpalished
and glabrous on poéteridr/side and with dense, ghort, pilosity
on anterior;s;de. Apical margins of terga IIqénd III %epressed

”
'

usiialiy absent on tergum V. Apical margin of tergum VI with
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a weakly developed lateral tubercle,‘gutvwith a prominent
carinate submedian‘ppojection. Tergum VII usually with a

distinct tapered, median tubercle.

COMMENT. The female of M. frigida can be distinguishea from
~ * all other species of Megachile by the broadly truncate, inner
mandibﬁiar tooth (Fig. 62); the presence of white apical
fasciae on ébdominal ierga II-V and the uniformly fulvous
scopa. The truncate inner mandibular tooth is also present
in M. gemu!a; however, the two species can be separated by

the colour of the scopa which is uniformly fulvoug in M.
frigida'and piceous in M. gemula.

A
' The male of M. frigida can be distinguished from all

. other species of Megachile by the sharp, longitudinal,
carinate edg? along the postero~éorsa1 side of the distal
third of frént femur. The elongated hypostomal
tubercle which overhaﬁgg the.-glabrous and polished hypostomal |
concavity, permits ;he ventral mandibular tooth to slide be-
tween the tubercle and occipuf as the mandible closes. Thus,
the pollen grains which are tripped by the flower agaifst the

. hypostomal region of the male bee are, in turn, catapulted
J outwardly by ihe dense brush of hairs at the apex of the -
ventral tooth extending a little beyond the lower mandibular

condyle, as the mandible closes. ' v

:
?
!
|
i
{
}
{
i
!
t
t
|
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DISTRIBUTION. Widely distributed across North America,
particulariy in the more northe#n regions;'extending frmnw
the Northwest Territories, south to grizona, east to New-
foundland. In Canada specimens of ﬁ. frigida have been
.Ccollected from the following locations (Map ):

Newfoundland: Bay of Islands, 19-24 July 1907, 2M; 26-29 July

1907, 1F. ‘Campbellton, 28 Mar. 1949, 1F. Carbonier, 2 Aug.
1925, 1F. Codrey Valley, 7 Aug., 1M. Gander, 19 July 1949,
1M; 29 July 1949, 1M; 2 Aug;_1949, 1F. Humber River, 24-26
July 1907, 1M. St.Geo?ges, 25 Aug. 1953, 1F. St.John's,

23 Aug. 1958, 1F! 10 July 1972, 1M. Swift Current, 8 July

1863, 1F; 8 Aug. 1963, 2M. Nova Scotia: Baddeck, 23 July.

1936, 1M. Hants County, 22 June 1931, 1M, 1F; 25 June 1932,
IM. Kent Ville, 30 July 1914, 1F. Kings County, 8 Aug. 1929,
lFf 31 July 1930, 6F; 13 July 1931, 1F; 20 July 1931, 2F, 5M;
21 July 1931, 1F. Lunenburg County, 4 July 1931, 1M.

Picton; 1 Aug. 1914, lF,YIM; 4 Aug. 1914, 1F. Truro, 10 Aug.

1923, 3M. New Brunswick: Acadia, 7 July 1976, 2F. Delhousie,

24 July 1915, 1M. Fredericton, 7 Aug. 1914, 1M; 10 Aug. 1922,

D . St

1F. ‘Painsec, 4 Aug. 1914, 1F. Red Rapids, 23 July 1913, 2M.
St.Croix, 17 June 19824, 1M; 23 June 1976, 2F, 2M. St.Stephen,.
15 July 1910, 1F. University of New Brunswick, Fredericton,

10 July 1961, 1F; 3F; 1M, Prince Edward Island: Charlotte-
town, 3 Aug. 1914, 1M. Dalvay House, Canadian National Park,
19 July 1940, 1M. Dundee, 13 July 1964, 1F. Quebec:

~

fff\7,~_. . . T
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Anticosti Island, 13 July 1915, 1F. Aylmer, 1.July 1924, IF.
C;p Rouge, 4 July 1953, 1F. (bascapedia R., 10 Julyr1934, 1M,
Charlevoix County, 5 Aug. 1918, 1F; 11 Aué. 1918, 1M. Covey
Hill, 12 July 1927, 1M. East Coast James Bay, July 1920, 2F,
3M. Forestville, 8 July 1950, 5F, 1M; 10 July 1950, 9M; 13
July 1950, 1F; 14 July 1950, 2M; 8 Aug. 1950, 1F, 1M; 9 Aug.
1950, 1F. Franquedin,/28 July 1963, 1M. Gaspe Penn, 22 July.
1934, 1M. Great Whale River, 24 July 1949, 1F. Hemmingford,
10 Aug. 1916,®1F; 4 July 1931. Hull, 14 June 1914, 1M. “
Joliette, 19'Ju1y‘1917, 1M. Kazabazua, 21 Aug. 1914, 1M.
Lac J. Cartier, 3 July 1947, 1F. Lac Vision, 4 July 1954, 6M.
Lakeside, 22 July 1931, 1M. Laniel, 10 June 1931, 1M; 10
July 1931, 1F; 4 July 193§£ 1F; 23 July 1935, 1M. Lanoraie,
3 Sept. 1925, 1F; 2 July 1932, 1F. LeRe}ais, 2 Aug. 1947,
lM.b Levis, 1F, aM. Lowe, 12 Aug. 1948, 3F. Mistassini Post,
3 July 1956, 2M; 6 Aug. 1956, 1F; 7 Aug. 1956, 1M; 10 Aug.
1956, 4F, 1M. Mﬁ.Albert, 4 July 1954, 6M. Montfort, 12 July-‘
1961, IM. Mont Joli, 20 July 1954, 2F; 2 Aug. 1954, 1F;’
6 Aug. 1954, lF;.Q/kgg. 1954, 1F. Montreal, July 1884, 1F;

10 Aug. 1884, 1F;July 1885, 1M; 14 July 1888, 1F; 26 June
1916, 1M; 8 June 1918, 1F; 10 Aug. 1921, 1F; 3 July 1926, 1M;

":24 July 1926, 1M; (11 Sept. 1926, 1F; 16 July 1927, 1F; 30%

July, 1928, 1F; 14) Aug. 1928, 1F; 1 Sept. 1928, 1F; 4 Aug.
1930, 1F; 17 Aug. 1930, 1F., New Richmond, 6 Aug. 1954, 1F.

©
Cv

%
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Per é, 2F, Rivington 5 July 1929, 2M. Rupert House, 14

Se
July 1961, 1F; 28 June 1964, 1F; 4 Aug. 1965, 1F; 15 Aug.

, AM; 19 June 1967, 1F; 14 July 1967, 1F. Ste.Anne des

Monte, 4 July 1954, 4M. Ste.Anne de la Pocatiere, B Aug,

.-1914, 2F. St.Hilaire; 1 July 1908, ; 28 July 1927,

I July 1929, 1M; 7 July 1930, 1F. Tadoussac, 7 Aug. 1919,

;#F; 12 Aug. 1919, 1F; 21 July 1932, 1F,; 4 Aug. 1932, 1F.

1n, Cedar Lake, 28 June 1962, 1M. Cochrane, 8 Aug. 1917,

t. 1921, lF 7 Aug. 1949, 1F, Ste.Anne de Bellevue, 23°

/ .
19 5,/1F; 16 Aug. 1965, 1F; 17 Aug. 1965, 1F; 27 June 1966,

t.Martin, 29 Aug. 1925, ; 17 July 1926, . Shawbridge,

lune 1922, 1F; 6 Aug. 1961, 1M. Belleville, July 1943, 1F.

201

ntario: Agawa Bay, 21 Aug. 1959, 1F.- Algonquin Park, 19-21

lackburn, 9 June 1939, 1F. Calabogie, 13 July 1969, 1M; 1F,

{
F. Dunedin, 22 July 1952, 1F. Dyers Bay, 9 July 1952, 1M;

28 July 1952, 1F, 1M; 20 July 1952, 1M; 30 July 1952, 1F; 6

July 1953, 2M; 8 July 1953, 3M; 10 July 1953, 1F; 11 July

)953, 2F; 12 July 1953 1F; 13 July 1953, 1M; 16 July 1953,

DF 19 July 1953, lF b Jul%\1954 1M; 12 July 1954, 1M; 13

July 1954 1M. Grove Bay, 16 July 1960, 1M. Guelph, 1M.

Jordan, 4 June 1915, 1F; 12 June 1918, 1F. Leaside, 28 July

|

I

1961, 1F. London, 19 July 1967, 1F. Marmora, 6 July 1939,

1M; 13 June 1949, 1M; 17 June 1949, 1M. Moosonee, 19 July

1934, 1M, Nepigon, 9 July 1898, 1M, -Ogoki, 18 July 1952,

/ /
< ¢ / 7

' 2. Merivale, 30 July 1930, 1M. Mississauga, 12 June 1949,

1M;

otk o e <
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1 Aug. 1952, 1M. Ottawa, 24 June 1913, 1M; 27 June 1913, 1M;
7 July 1913, 1F; 14 June 1914, 1M; 18 Aug. 1917, 1F; 15 June
1952, 1F; 3 July 1954, 2F; 29 June 1955, 1F; 8 June 1962, 1M;
9 June 1962, lM} 28 July 1962, 1F; 16 June 1963, 1F; 1F, 2M.
Peninsula, 27 July 1943, 1F. Quarries, 13 Jply 1946, 1M; 18
July 1946, 2F. Sand Lake, 29 June 1926, le Smoky Falls, 8
July 1934, 1F. Sudbury, 7 July 1889, 1M; #5 Aug. 1889, 1F;
1893, 1F; 23 June 1925, 1M; 10 July 1925, iM; 11 July 1925,
1F; 21 July 1957, 1M.’ Thessalon, 31 July 1957, 1F. Thornloe,
9 Aug. 1917, 2F, 2M, Toronto, 2 July 1888, 1F, 1M; 6 July -

1890; 16 Sept. 1891, 1F; 18 Sept. 1891, 1F; 1 Sept. 1893, 1F;

O
-

2 July 1894, 1M; 18 JUly 1898, 1F. Vineland, July 1956231F.
Manitoba: Brandon, 4 April 1948, SF. Carberry, 7 Aug. 1948,

1M, ClearaLake, 2 July 1951, 1F. GErickson, 16 Aug. 1975, 1F,
6111an, 22 July 1949, 1F, 1M; 14 July 1950," 3M; 15 July 1950,
1M; 19 July 1950, 4M; 21~Ju1y 1950, 1F; 28 July 1950, 1F.

Hecla, 26 July 1962, 1F. Sprague, 5 July 1947, 1M; 6 July

1948, 2M; 7 July 1948, 5%, 3M; 22 June 1950, 1M; 17 July 1950,
2M. Teulon, 19 June 1920, 1M; 23 June 1920, 2F, 4M; 24 July
1922, 1F, Wanfzsg, 19 July 1951, 2M; 15 July 1952, 2F, 2M,
23 . July 1952, 1F, 1M; 18 July 1953, 1F; 30 July 1953, 2F; 1

Aug. 1953, 1F; 20 July 1954, 1M; 27 July 1954, 3F; 15 July
/1955, 1M; 18 July 1955, 1F; 19 July i955, 4F; 1 Aug. 1955, 2F,

4 July 1956, 1F; 5 July 1956, 1F; 5 July 1957, 1M; 19 July 1957,
1M; 21 July 1957, 1M; 27 July 1957, 1F; 26 Julyf1958, 1M.

—- /
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Elkwafer, 20 July 1956, 1F. Fort Vermillion, 7 Aug. 1959, 1F.

Saskatchewan: Christopher Lake, 19 June 1939, 1M; 21 June

&

1939, 1F, IM; 4 July 1939, 2M;‘27 July 1939, 1M Love, 3 i
July 1944, 5F, 5M; 27 July 1944, 17F, 2M; 29 July 1944, BF;
3 Aug. 1944, 4F. Nipawin, 30 June 1944, 2F; .1 July 1944, IF,
2M; 18 July 1952, 1F. Rosthern, 17 July i914, 1M. Smeaton,
2 Aug. 1944, 2F. Snowden, 14 July 1944, 9F; 28 July 1944,
22F; 15 July 1944, 2F, 2M; 20 July 1944, 1F; 2 Aug. 1944, 4F,
M. Tiédéie, 1F; Torch River, 29 June 1944, 4F, 9M; 31 July
1944, 4F; 3 Aug. 1944, 7F, 1M; 30 Aug. 1944, Waskesiq Lake,

2 Aug. 1939, 1M. White Fox, 27 June 1944, 1F; 21 July 1944,
11F; 1 Aug. 1944, 2F. Alberta: Aspen Beach, 25 Aug. 1944, 2F.
Banff, 25 July 1910, 1M; 5 Aug. 1915, 2F; 11 Aug. 1916, 2F;
17 July 1922, 1F; 27 July 1922, 1M; 3 Aug. 1925, 1M; 18 July
1950, 1F; 1 Sept.‘i950, 1F. Beaver Dam, 20 Aug. 1915, 1F.
Beaverlodge, 11 June 1931, 1F; 21 June 1931, 1M; 6 July 1931,
3M; 17 July 1931, 1M; 31 July 1961, 1F. Ben Lake, 18 Aug.
1915, 2F. Calgary, 29 July 1916, IF; 18 July 1917, 1F; 2
Sept. 1946, 7F; 10 Sept. 1948, 1F; 1M. éherhill, 8 July 1955,
2M; 5 Aug. 1952, 3F, 1M. Clymont, 23 June 1936, 3M. Del-
burne, 12 July 1959, 1M. Edmonton, 12 June 1915, 1M; 23 &gné
1915, 1F; 26 July 1915, 1M; 28 Aug. 1915, 1F; 28 July 1916,
1M; 20 April 1918, 1F; 24 July 1925, 1M; 29 July 1959, 1F.

Frank, 15 Aug. 1926, 1M. Jasper Park, Sept. 1916, 2F. Judah,
12 July 1914, 1M. Lemont, 27 Aug. 1972, 1F. Lethbridge, 28

»
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July 1914, 1F; 31 July 1914, 1F; 28 July 1916, 1F; 18 July
1917, 1M; 6 Aug. 1923, 1F; 16 Aug. 1923, 1F; 30 July 1926,

1F; 26 Aug. 1927, 5F; 13 Aug. 1940, 1F; 19 Aug. 1948, 1F; 8
July 1949, 1F; 28 Aug. 1950, 2F; 14 Aug. 1951, 2F; 15 Aug.
1951, 2F; 17 Aug. 1951, 1F; 20 Aug. 1951, 6F; 7 July 1952, 3F;
9 July 1952, 2F; 16 July’IQBZ, 1F; 23 July 1952, 1F; 25 July
1952, 1F; 28 July 1952, 4F; 30 July 1952, 2F; 31 July 1952,
4F, 1M; 18 Aug. 1952, IF; 28 Aug. 1952, 3F; 31 Aug. 1952, 1F;
19 July 1953, 3M; 4 July 1956, 1M; 19 July 1960, 1F; 18 June
1963, 1F; 13 Aug. 1963, 1F. Macleod, 21 Aug. 1951,.iF.

'‘Manitou, 14 Jupe 1959, 1M. McMurray, 6 July 1953, 1M; 29

July 1953, 1M. Medicine Hat, 15 July 1917, 2F; 1 Aug. 1917,
1M. Moraine, 7 Aug. 1927, 1M; 17 Aug. 1927, 1M. Nordegg,

21 July 1826, 3M; 27 July 1936, 2M. Pibroch, 1948, 1M:\
Pincher Creek, 12 Sept. 1963, 1F. Port Hill, 23 July 1954,
1F. Prairie Bluff Mountains, 4 July 1970, 1F, 1M; 7 July
1970, 1F; 19 July 1970, 1F, 2M; 31 July i97o, 1F; 14 July
1971, 1F; 23 July 1871, 1M; 25 July 1971, 1F; 26 July 1971,
1F; 27 July 1975, 1F, 3M. Redcliffe, 1 Aug. 1917, 1F. Red '
Deer, 22 July 1926, 1F. Sangudo,’lg July 1939, 1F. Scandia,
20 July 1946, 4F; 16 May 1949, 1M; 18 May 1949, 3F, 1M; 19

May 1949, 1F; 20 May 1949, 2F; 21 May 1949, 3F; 23 May 1949,

9F; 24 May 1949, SF; 26 Mdy 1949, 3F; 28 May 1949, 1F; 21
June 1949, 1F; 18 July 1950, 2F; 26 July 1951, 4F; 6 Aug.

! .
1951, 1F; 19 June 1952, 1M; 20 June 1952, 1M; 14 July 1952, 2F;

“‘f‘
L
f
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7 July 1953, 1M; 1949, 1F; 1M. Seven Persons, 8 July 1952,
IM. Vauxhall, 8 Aug, 1950, 1F; 20 July 1951, 1F; no date, 1F.
Wabamun, 7 July 1931, 3M; 28 Jpne'1936, 1M. .Waterton, 14 Aug.
1921, 1M; 8 July 1923, 1F. White Mud R., 15 July 1932, 1M,

\
British Columbia: Agassiz, 8 July 1914, 1F. Alaska Highway,

3 Aug. 1959, 1F; 11 Aug. 1960, 1F. Charlie Lake, 3 Aug. 1950,
1F., Chase, 30 July 1943, 1M. Chilcotin, 17 July 1920, ‘1M;

25 July 1920, 1M; 1 July 1929, 1F; 29 July 1930, 1M. Cranbrook,
1 July 1963, 1F, 1M. Forbidden Plat, 13 July 1935, M.

Francis Lake, 5 July 1924, IM. Golden, 17 May 1915, 1M.
Huntington, 30 June 1953, 1M. Invermere, 30 June 1914, 3M.
Kamloops, 13 June 1943, 1M; 25 July 1943, 1F. Kaslo, Pl June
1905, 1M; 20 June 1905, 1M; 1 July 1905, 2F, 2M; 7 May 1906,

*  1M; 3 June 1906, 1M; 5 June 1906, 1F; 10 June 1806, 1F; 30
June 1906, 1M; 23 July 1906, IM; 24 July 1906, 1F, 2M; 26 Aug.
1906, 1M; 24 July 1907, 1F; 1l June 19}0, IM. Kimberly, ﬁo
Aug. 1953, 3F. Lillooet, 4 July 1916,M1F. Monte Créek, 7
July 1929, 2F. Mt.McLaine, 12 July‘1926, 1M. Mt. McLean, 20
Aug. 1920, 1F. Mt. Revelstoke, 15 July 1931, 2M; 14 July 1952,

“C1F; 31 July 1952, 1F. Nicola, 26 July 1925, 1M. Oksnagan,

. Aug., 1M. Okanagan Falls, 3 June 1919, 1F, 1M. Oliver, 24
July 1953, 1M. Pitt Meadows, 9 July 1953, 2F. Robson, 20
July 1950, 1M/ Rolla, 14 July 1927, 1M; 17 July 1927, 4F; 23
July 1827, IM% Ruskin, 17 July 1953, 1F. Salmon Arm, 6 June

1925, 1M. Shuswap Lake, 31 July 1961, 1M. Sicamous, 11 July

P
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e 1914, 2M. Smithers, 1 Sept. 1915, 1F. Spillemachine, 3
July 1914, 2M. Squamish, 1 Aug. 1953, 6F, 14M; 2 Aug. 1953,
7F, 2M; 3 Aug. 1953, 4F, 1M; 5 Aug. 1953, 1F, 6M; 6 Aug. 1953,

e e R S e

. 2F, 4M; 8 Aug. 1953, 4F, 2M; 9 Aug. 1953, 6F, 8M; 10 Aug.

. 4
1953, 10F, 3M; 12 Aug. 1953, 2F, 3M; 13 Aug. 1953, 12F, 4M;

At

-

14 Aug. 1953, 1M; 15 Aug. 1953, 1M; 18 Aug. 1953, 3F, 1i; 31
Aug. 1953, 2F. Steelhead, 31 May 1933,; 14; 24 July 1933, 1F;
o May 1934, 1F. Summerland, 10 Aug. 1916, 1M. Vancouter, 2
July 1903, 1M; 12 Aug. 1916, 1F, 2M; 15 Aug. 1916, 1F; 13
July 1965, 1M. Vernon, 28 July 1920, 1¥; 18 Aug. 1923, 1F.

Victoria, 13 AugL 1916, 1F. Northwest Territories: Cameron

(mr Bay, 28 July 1937, 1F. Fort McPherson, 20 July 1957, 2M; 25

July 1957, 1F. Fort Norman, 29 June 1922, 1M; 23 July 1922,
1M; 27 July 1922, 1F; 6 Aug. 1922, 1M; 11 Aug. 1922, 1F; 15
Aug. 1922, 1F. Fort Smith, 20 June 1950, 1M; 12 July 1950, 1M;

22 July 1950, 1M; 8 Aug. 1950, 1F; 12 Aug. 1950, 1F. Hay

< 'River, 27 July 1951, 2F; 28 July 1951, 1F; 4 Aug. 1951, 3F;

- N AN Sy, IR (PR R % eA ) o A
©

12 Aug. 1951, 1F. Norman Wells, 22 July 1949, 1M; 23 July
1949, 1F; 27 July 1949, 1M, Beliince, July 1936, 1F. Yellow-

knife, 26 July 1949, 2F; 11. Aug. 1949, 1M, Yukon Territory:
Rampart House, 4 July 1951, 1M; 7 July 1951, 2F, 5M; 9 July

et s s =

1951, 2F, 2M; 10 July 1951, 3F, 6M; 12 July 1951, 2F, 6M.
Alaska: Amherst, July 1917, 1F. Anchorage, 31 July 1951, 1M.
. |
i Big Delta, 26 June 1951, 1F.

N
e
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FLOWERS VISITED. Apocynum (Dogbane, Indian Hemp), (M); Aster,

(ML) ; Astragalus (Milk-Vetch), (M); Campanulsa (Bellflower), (M) ;
. N

Cirsium (Common Thistle), (ML); Epilobium (Willow-Herb), (H,

M, ML, PB): Hypericum perforatum (St. John's-wort), (P); Lotus.

corniculatus (Birdsfoot-Trefoil), (P); Malvastrum (False

. i
Mallow), (M): Medicago sativa (Alfalfa) (H, M, ML, P, PB);

Melilotus alba (Sweet Clover), (P); Monarda fistulosa (Horsemint),

(P); Pentstemon (Beardtongue), (M); Prunella vulgaris (Selfheal),

(P); Ranunculus (Buttercup), (P); Rhus typhina (Sumac), (P);

Rosa (Rose), (M): Sonchus arvensis (Sow-Thistle), (PB);

Trifolium (Clover), (M); Verbena (Vervain), (P); Vicia (Vetch);a

(M, ML).

v’ '
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BIOLOGY. The pointed and inflexed outer mandibular tooth,
which does not become abraded or dulled_in olden“femaie bees
(Fig.62), and the large, adductor muscles housed in the

- broad temple behind the eyes, enable the female to bite into
and excavate nesting holes in decayed»wood Stephen (1956)
observed a female excavate a tunnel ovér 10 ecm deep in 3,
hours and 40 minutes in a small poplar log lying in a barn
in Manitoba. In southern Ontario, Pengelly (1953) found a
piece of wood containiég 26 celis and in Alberta, Hobbs and
Lil{y (1954) reported at least 3 females nesting gregariously

in a rotten log containing 41 cells.

Nests have been found in poplar, willow, maple, cedar
and elm (Pengelly, 1955). In laboratory rearings, Stephén
(1956) found a high' rate of larval mortalfty. In Manitoba, -
M. frigida is the most abundant species and is commonly found ”
in hecaying poplar wood.l Prefef;ed levels of wood decay
occur 4-7 years after the tree is felled; the wood remains
. suitable for habitation for 7-15 years, rarely lasting for
' more than 20 years. Tunnels made by emerging wood boring'
1nsec§s are sometimes used by the bee to penetrate the firm
outer‘shrface of the wood.  Generally, the bee does not follow

4

the exit passage of the wood borer for more than half an
{

inek (1.2 cm) (Stephen, 1955), but excavates a tunnel of
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its own preferred, size and slope in the softer, inner part
of the’wood. Entrance tunnels into the wood are also made
in decayed areas around knot holes or the open ends of logs

(Stephen 1955). -

- After the excavation of the tunnel is completed, 1

‘to 26 cells may be constructed and provisdoned within that

nest (Pengelly, 1955). Leavesufrém the following variety of e
plants are commonly used for constructing the cells: Rubus

idaeus (Wild Raspberry), (P); Fragaria vesca (Wild Strawberry),

(P): Acer nigrum (Sugar-Maple), (P); Cornus stolonifera
(Red Osier), (g); Ribes (Gooseberry), (H); Verbascu@ thapsus j

(Mullein), (P); Ostrya virginiana (Hop-gorngpag?, (ﬁi; Fagus

grandifolia (American Beéch), (P); Salix (Wii;;fgL/ﬁﬁ);
Polygonum (Knotwood), (H); Ep{lobium (Fireweed), (H); Trifolium

L

pratense (Red Clover), (P); and Medicago sativa (}divnza), (P).
~
? -

Following econstruction, provisioning® and deposition

of the egg in each cell in the tunnel, extra precautions are
taken to securely seal the nest with an elaborate plug against

parasites, predator§ and nest destroyers. Pengelly (1955)

SR

observed a plug to be constructed alternately of circular
leat diécs and sawdust as follows: disc of sawdust 1-1/2 mm
thick placed on top of the leaf cap; 2 round leaf-pieces (5-

6 mm in diameter completély covering the opgging); sawdust
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plug 2 mm thick; 3 round leaf-pieces sawdust plug 2 mm thick

and finally 22 round leaf-pieces.
J

)

‘PARASITES AND PREDATORS. Species of Coelioxys which have

been i'eported to be parasitic on M. frigida are: C. funeraria

Smith, C. moesta Tresson and C. sodalis Cresson (Medler e}nd"
Lussenhop, 1968). ' . i
4 4
ALFALFA POI:.LINATING POTENTIAL. In a study of alfalfa seed
production i{x northern ,Séskatchgwan, Peck and Bolton (1946)
found that in areas where decaying poplar logs were available
for nesting sites, M. frigida was the most common and by far
the most important pollinator of\‘ g.(l:fal:fa. Similarly, in
Manitoba, Stephen (1955) stated t;at M. frigida and M.

latimanus were exceptionally efficient and showed p'reference

. for alfalfa even when there was an abundance of competing

wild flowers such as“'Fireweed adjacent to th‘éo alfalfa field.
In south.ern Ontario, Pengelly (1953, 1955) recor;:led females
visiting 20-26 flowers per minute and tripp;ng 100% of the
flowers visitgd. Pengelly found, however, that populations
of Megachile were much t;)o low to set profitable alfalfa seed
crops,  He éo‘t\;ld not find any léaf—cutter bees on a 30-acre
(12.141 ha) ai;glta.field near Géorgetown, Ontario, whicl; he
., ) ,

examined seven times during 1951 and 1952, Similarly, in

o
°
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’ The holes were drilled on sides-exposed to sunlight and
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southern Alberta, Hobbs and Lilly (1954) seldom found leaf-
cutter bees on alfalfa fields. On one occasion, they found
M. frigida to be an important pollinator in an isolated

alfalfa fieiﬁ in a river valley. They attributed the scarcity

10f M. frigida to be due to the abgence of rotting logs which .

could serve as nesting sjtes.
w )
Simple and pra tical pestfhg sites for leaf-cutter
bees were devised byf@r W.D. Clarke, an alfalfa grower at ’
Nipawin, Saskatchewan (Pe&k and BQlton, 1946). Hdﬁes\d/4 ‘ :
inch in diameter and 4 inches long (.635 cm  in diameter ‘and
9.16 cm Iong) were.drilled into logs, at a slight incline
‘toward the base to prevent water from flowing into\them

aeyording to Pecufand Bolton (1946) "...almost immediately -

Bgaf cutter bees investigated the holes and began carrying

§ pleces of leaf" for constructing cells. -Placing a log . ®
along the edge of the field and ha&iqg nearly all of the 80 v _ !
holes drilled into-the log occupied by bees, persuaded the ‘
suthors to foresee this ék a sound practise for providing |

nesting sites and achieving adequate cross pollination for

“»

The rapid rates of occupancy of the holes: in logs at

Nipawin were probably due to the high density of native leaf-
A
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L o |
cutteﬁ bees in the reéion.~ In other-loc¢ations, suéh as
Geoggetown, Ontario, or large, intensely cultivated regions
in the Prairie provinces, populd%io;s are depleted to the
extent thgt even if a number of leaf-cutter bees could be
fo?hd, it ﬁould take at least six-years yith an ample supply
of/pésting_siies and continuing supply of flowering alfalfa,

to build up an effective pollinating population.

To study the species inhabiting the holes made(;;Jthe

logs at Nipawin, Peck and Bolton (1946) brought sections of

.the logs into Ottawa. While other species of leaf-cutter

bees came out of the logs, no adults of M. frigida emerged.
The authors presumed that exclusion of M. frigida may have
been due to more aggressive apgro;riationing of tunnels by
nivalis and inermisn, Pengelly (1955) reported that fhree-
eighths~of an igch (9.5 mm) hgles dri}led into stove-wood
were thoroughly explored by g."frigida but &ére not adopted
as nesting sites. Neither'FQ; (1965) in northwestern Ontario,
nor Hedler‘ind Lussenhop:(1968? in Fisconsin, reared any M.
frigida from their bupdles of ;qmac nest traps. It is pro-
posed that this species cannot chisel holes in sound wood,
but that decomposed wood is essential to enableﬁthem té’

excavate appropriate nesting sites. It has #1s0 been

suggested (Pengelly, ‘1955) that M. frigéda nest under stones

or in underground burrows. SpecieS/excavating underground

o st b s s e v
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burrows develop strongly abraded mandibles (Fig.10) which
~would be ineffective (too dull) .in subsgquent tunneling in
wood. Since. the mandibles in M. frigida remain pointed even
in older females (Fig.ﬁﬁ), it is proposed that this species

is limited to the excavation of tunnels and nesting in rétting

wood.

Rotten wood is an integral part of nest excavation,
cel]l partitioning and plug formation. According to Stephen
(19559, thenforest surro&ﬁding the alfalfa field has to be
’. managed to proviﬁe a continuum of dead and adequately decayed
trees. Thus, it may be that the strips of uncultivated land
proposed by Salt (1940) would not essentially fulfil the .
decayed wood-nesting requirements essential for maintaining

high population densities of M. frigida. .

-

Stgphen (1955) obseryed nests of M. frigida in decayed
wood and old sawdust from mill wasfgf It is propbsed that
rotten pieces of wood with holes drilled through the harder
oyter layer, could be assembled to serve as.nesting sites
similar to those now prgvided for M. rotundata (Hobbs, 1973).
Or, wood particles (sawdust) could be coépressed into timbers,
similar to particle plyboJfﬁ, and-adapfed as nesting sites

for these bees.




-

The principal #actor~whi;h contributes to the con-
striction aﬁdxdestructiop of populations of M. frigida in
alfalfa gfowing regions, iIs the abgence of appropriate nest-
ing sites. If M. frigida could be induced to nest in the
rotting wood or particle bpards which could be economically
grovided for them; and if they would utilize alfalfa leaves
to build their cells (as has béen observed and reported by
Pengelly (1955)), then thevbee populrtions which once éon-
tributed to producing over 1060 1b, of alfalfa seed per acre
cbuld be expanded to produce similar yields in any alfal;d
producing region in Canada, at négligible care and cost%to

T

the producer.

t

Thus, M. frigida,‘Which"in the earlier, pioneer days
éoihcidgntally ighabitea the rotting fel?ed logs which were
a part of land clearing and breaking, could agiin contribute
to the export of alfalfa seed for which there is currently

in very strong, world-wide demand.
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MEGACHILE (DELOMEGACHILE) MELANOPHAEA SMITH

Figures 23, 24, 39, 63, 79; Map 15

N

Megachile melanophaea Smith, 1853:191 (new species).

Megachile gpelomgggchile) melanoﬁhea var. calogaster;

Mitchell 1935:195 (description of female and distri-
. . bution). ‘ ~

Megachile (Delomegachile) melanophaea; Peck and Bolton,

5
1946:412 (biology); Pengelly, 1953:111 (Alfalfa

pollination); Hobbs and Hilly, 1954:459 (ecology,
pollination); Pengelly, 1955:166 (biology and Alfalfa
(*{J pollination); Stebhen, 1955:546 (biology).

\ ' Megachile (Delomegachile) melanophoe melanophoes;

Miéchell, 1962:138 (description, distribution and
flowers visited), o .

Megachile (Delomegachile) melanophoea submelanophoes; .

! \ ' Mitchell, 1962:140 (description of female and flowers

ViSitEd) . A
7EMALE. Length. 12-14 mmf Head, thorax and first two
" abdominal segments, in dorsal view, predominantly with copious

L

yellowish-white pubescence mostly obscuring the black integu-

ment beneath;mesoscutum medially and abdominal segmeﬁts beyond
the second, with sparse, black tb brown pubescence, not .

(') obscuring the black integument, thereby exposing striking

B e Toud
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colour.contrast. Scopa varying from orange to occasionally

mostly black peripherally with some reddish reflections
medially. Pubescence on cheek, vertex, front femur and meso-
pleura varying from dark brown to pale or intermixed with

brown and yellowish-white. Mandible flattened with the outer

ot g TSR
<

%Ssth expanded and obliquely ro%nded apically; inner cutting
edge (seen witp the mandible opened) not extending outwardly
. beyond the 3rd denticle. Inner mandibular tooth with a
distinct cavity at apex formed By the inner and outer cutting
edges attaining the same elevations and fusing along the
j rounded pasal border. Following the formatioq of the inner
% (,; ., tooth (with the cavity) the outer cutting edge descends |
i abruptlyto formarelatively lafke, oblique emargination,which
} remains occupied by the inner cutting edge that extends
{ approximately at the same elevation to the 3rd tooth. Apical
: margin of clypeus truncate and crenulated along the border;
minute median tubercle at apex, bordered on each side by an
ovate pit occupied by a cluster of short setae. Terminal
antennal segment flattened apically, glabrous and polished

'

on the posterior side. Dorsal/side of hind femur without

an elongate post median field/Bf short dense pubescence.

! All deominal tergsa without'ﬁhite.apical fasciae. Gradular
groove on tergum II with or without & band of white pubescence.
Terminal tergum nearly straight in lateral view; pubescence

subappressed, with longer, more erect hairs intergrading with

I
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Opposite p. 217

Fig. 24. M. melanophaea, M. Face view, with
boat-shaped excavation on front basitarsus.

Fig. 25. M. frigida, M. Expanded and
elaborate front basitarsus, associated with
territoriality and defence.

¢ «
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shorter, more appressed hairs.

l
MALE. Length 10-13 mm. Head, thorax and first two abdominal
segments\in dorsa}'view with copious elongate whitish to
yellowish-white pﬁbescence,mostly obscuring the black integu-
ment beneath; pubescence on abdominal segménts beyond the
gecond, brown to black, less dense and not concealing the
conspicuously contfasting black integument. Mandible 4-
dentate, witﬁ\the digtance between the apices of the inner
and égs adjacent outer tooth subequai to the distance between
the apices of the outer Eooth and i?s adjacent inner tooth.
Inner sidé of mandibie with a d?ep concavity, shaped to
receive the apica1"§ection of tﬁe alternate mandible when
the mandibles close. f?gntro-lateral border of mandible
obtusely angulate mediéily. Ventral mandibular tooth broadly
‘fused with mandible, its union extending from near the lower
mandibular co;dyle to a little beyond the middle of the
mandible (Fig.79). Apex of ventral mandibular tooth with a-
dense brush of hairs, extending into the glabrous aﬁd
polished hypostomal concavity. Hypostomal concavity bordered
by a carinate wall on the mandibular=si e and a prominent
crescent-shaped tubercle on the posterilor side; an elongate
tuft of hairs arises from the apex of th &%ercle, curves
anteriorly and overhangs the concavity; the concavity extends

laterally and opens to the outside by way of a semicircular

.
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excision situafed just above the lower mandibular condyle.
Narrow, glabrous, subpolished band, bordered on each s;de by
a strip of white pubescence, éxtends from near the ventral
margin of the eye to the posterior border of cheek; a black,
pilose patch separates the strips o; white pubescence below,
from the elongate, white pubescence extehding ab;ve the upper
half of cheek. Front coxa, with a robust coxal spine, mostly
glabrous ant?riorly,ﬂexcept for a dense patch of reddish

bristles just above the spine. Part of front femur, apex of

tibia and tarsus yellowish-testaceous; strikingly contrasting

with the black integumént on therest of the body and

appendages. Front tarskl segments 1-4 strongly dilated and
densely fringed with elongate hairs, subequal to the width
of their segments. Front basitarsué distinctly. broadened
apically and deeply excavated to form a glabrous boat-shaped
concavity along the antero-ventral si&e. A1l terga usually
without apical fasciae, sometimes with scattered white hairs
along the depressed apical border. Apical margin of tergum
VI deeply rounded mediélly and bgfdered on each side by a
prominent submedian denticle followed by small lateral
dénticles. Apicgl margin of tergum VII with a robust and

strongly tapered median tubercle.

COMMENTS. The female can be‘recognized by the small but

diqtinct cavity at the apex of the rounded inner (4th)
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“s8ide of front tibia.
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mandibular tooth (Fig. 63). Since the inner and.outer
cutting edges surrounding thg pit are of about equil elﬁf'
vation, the cavity can be seenbest with the mandible opened.
Another distinctive female character is the absence of whité,J
apical tergal fasciag‘which combined with the sparse, black

to brown pubescence on terga III-VI exposes a strikingly

black integument on the apical half of the abdomen contrast-
ing with the copius yellowish-white on the anterior dorsal
aspect of the body. A conspicuously black, apicai half of

the abdomen is also present in the M. gemula, however, M.
geﬁulp can be separated by the truncgte inner mandibular

tooth (Fig.62).

The male can be distinguished by the flattened and
apically rounded tubercle at the apex on the postero-dorsai
Another diagnostic character
is fhe 4-dentate mandible, combined with the dilated,
yellowish-testaceous front basitarsus and the prominent

submedian tubercles at the apex of tergum VI,

Females in M. melanophaea exhibit a great deal of




220

to infuscated and Brown peripherally, to almost entirely dark
brown with some reddish reflections medially. It has been
noted that the colour of the scopal héirs complies with the
preponderant composition of flowers visited in different
regions and ;he colour of the scopél pollen load. It appears
that the pollen loads carried by this species in damp cool
regions, such as the eastern Marifime Provinces, 1s darker
than the pollen grains collected in the hot[dry areas in the
Prairie Provinces. Combined with infuscatidn or darkenlng

of the scopal ha#rs, pubescence on other parts of the body
such as pleura, vertex, mesonotum and legs acquire a corres-
ponding shift in colour pattern. Since males do not col}ect

pollen grains, the various varieties which have been segregated

in M. melanophaea do not exhibit any consistent, perceptible

colour or morphological variation across Canada.

Thus, the varieties !. melanophaea submelanophaea and

M. melanophaea calogaster are suppressed as phenotypic clines

! ‘

which aie‘gqnotypically compatible with M. melanophaea.

)

DISTRIBUTION. M. melanophaea is widely distributed across

North America; extending longitudinally from coast to ‘coast
and latitudinally from New Mexico to the Northwest Territories.

In Canada, specimens have been collected from the following

]
-
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“localities (Map 15): Newfoundland: Corner Brook, 31 July

' 1976, 1F. Deer Lake, 26 July 1907, 1M. Little River, Codroy,

10-18 July 1907, 1F. St.John's, 12 July 1957, 1M; 14 July

o e e

1957, 1IM; 10 July 1972, 1IM. Sable Island: Sable Island, 19

3 _ July 1976, 2F; 21 July 1976, 1M; 23 July 1976, 1M. Nova
Scotia: Baddeck, 23 July 1926, 1M. Digby, 20 Junc 1932, SM,
Diervilla. Halifax, 10 July 1916, 1M. Kentville, 30 July

1914, 1F; 26 July 1924, 1F. Kings Co., June 1929, 1F; 8 July

o » 1929, 2F; 9 July 1929, 1F; 16 July 1929, 1F; 8 Aug. @29, 1F;
_ June 1930, 1F; 12 July 1930, 1F, Rosa; 16 July 193y 1F, Rosa;
i 18 July 1930, 1F, Rosa; 21 July 1930, 1F, Raphanus;\28 July
. (:%_ 1930, 1?, Raphanus; 18 &une 1931, 1M; B8 July 1931, 4M,~ - -

ﬁaphénus, 5M, Trifolium; 3M, Rubus, 1F, Kalmia; 13 July 1931,

: 5M, 4F, Dierviila, 1F, Trifolium; 15~gulf 1931, 1F, Lichorium,

1F, Centauria; 24 July 1931, 1F, Hieracium; 16 June 1932,- 1M,

e e+ v i e v e e b

. Apple; 23 June 1932, 1M, Rubus; 12 July 1950, 1M, Kentville,
\\\ 30 July 1914, 1@; 29 July 1924, 1F. Lunenburé, 4 July 1931,
: ‘ \ 1F, Trifolium. Pictou, 1 Aug. 1914, 1F. Smiths Cove, 15

{

July 1914, 2F. Ohio, Yarmouth Co., 17 July 1962, 1F. Truro,
2

-

- 14 July 1913, 1F. Wilmont, 1F. Prince Edward Island:

i

Brackley Beach, 2 Aug, 1940, 1F. Dalvay House, Can, Nat.Park,

19 July 1940, 1M. Stanhope, 12 July 19643 22 July 1964, 1F,

New Brunswick: Acadie Siding, 28 June 1976, 1F, 1M; 29 June
1976, 3F; 7 July 1976, 1F. Dalhousie, 24 July 1915, 2M.
l (:) Jacquet Head, Field Station, Restigouche Co., 17 Aug. 1956.
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Lawrence Station, 17-24 June, 1F; 23 June 1976, 3F, IM. Little
Forks, 19 June 1963, McAdam, York Co., 10-17 June, 2M; 38
June, 1M; 17-24 June, 9F. Nictau, 8 July 1956,° ;flying
around carrion. Red Rapids, 23 July 1913, 1M. Ripples, 5
July 1976, 1M. St.Croix, 10-17 June, 3M; 17-24sJune 1976, 4F.
St.John, 8 July 1900, 1F; 1932, 1F. Qﬁebec: Abbetsford, 21
June 1933, 1M, Aylmer, 25 June 1887; 15wJu1y 1924, 1F; 16_
July 1926, 1M. Cap Chat, & July 1954, 1M;e29 July 195§, 1F. :;
Cap Rouge, 10 July 1953, 1F, Chapeau, 8 Jui; 1966, 1M, Jack
" pine stand. Charlevoix Co.flﬁ,Aug. 1918; 14 Aug. 1918.

Chelsea, 5 July 1912, 1M. Cheticamp, Aug. 1917. Clova, 19

»

-

July 19598. Covey Hill, 28 June 1924, 1F; 6 June 1925, 1M;
9 June 1926, 1M, Plum. Foﬁestville, 8 July 1950,:1F; 13
July 1950, 2F. ! Fort Coulonge, 8 July 1917, 1F. Great Whale
River, 31 July 1949, 1F; 14 Aug. 1949, 1F; 16 Aug. 1949, 1F;

28 Aug. 1949, 1F. Harrington Lake, 24 June 1954, 1F. Hemming-
gord, 22 June 1916, 1F; 5 June 1922, 1M; 28 June 1929, 1F.
Hull, 14 June 1914;°1F, 1M, marginal Caligaster. Jaméngy,

19 July 1920, 1F. Kazabazua, 3 July 1913, 2M, IF, Melanoph;

17 July 1913, 1F; 22 June 1915, 1M, 1F, Caligaster; 30 July
1953, 14. Knowlton, 20 June 1929, 3M; 22 June 1929,‘1F;

-8 July 1929, 1F. Lakeside, 22 June 1929, 1F. Lanoraie, 13
July 1930. Levis. Meach Lake, 30 July. Mistassini, lac St.
John, 16 July 1975, 1F. Montfort, 12 July 1916. Mont Joli,

28 July 1954, 2F; 20 July 1954, 1F. Montreal, 26 June 1916,
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IM; 1 July 1918; 10 June 1920, 1F; 30 June 1926, 1M; 1 July
1926, 2M; 3 July 1926; 1M, 1F; 15 July 1926, 2F; 20 July .
1926, 1F; 24 July 1926, 2F; 16 July 1927, 1F; 16 June 1932,
1M, Carina; 10 June 1933,’iﬁ. Parké Reserve, 14 July 1957,
1M, Heracleum. Perce, 1F.  Rawdon, 21 June 193}, 1M; 4 July
1965. Rivipgton, 5 July 1929, 2M, Pubese; 15 July 1928,
Ste.Anne's, 7 June 1940, 1F; 7 ane 1941, Ste.Anne de
Bellevue, 14 June 1966, 2F., Ste.Anne des Monte, 18 June, 1954,
1M; 4 July 1954, IM. St.Faustin, 23 June 1967, 1M. St.
Hilaire-de-Dorset, 25 July 1926, 1F; 10 July 1927, 1F;.6 -July
1965, 1M. St.Martin, 17 July 1826. St.Methode, 20 June 1962,
1F; 13 June 1963, iM. Shawbridge, 6 July 1926; 7 Aug. 1926,

~

1M; 8 July 1928; 11 July 1929; 15 July 1929, 1M; 26 June.
1930,"1F; 30 July 1930. Tadoussac, 2 July 1932; 20 July 1932,
1M, 6F. Temagami, 3M. Wakefield, 24 July 1946, 1M. .Wilmont,
10 July 1918. Ontario: Algoma District, 26 June 1965. ..
Algonquin Park, 9 June 1959, 1M. Atwood, 25 June 1952, 1F.
Belleville, 1M. Qlack Sturgeon, 16 July 1961, 1F, Trifolium
hybridum. Calabogie, 13 July 1969, 1F. Clear Lake, 9. July

1969, 1F. Cobalt, 7 July 1940, 1M. Cyprus, 30 June 1974, IM.

. Dyer Bay, 8 July 1952, 2F, 2M; 9 Ju;y 1952, 4¥; 10 July 1952,

M, 1F, Alsike; 24 June 1953; 2M; 7 July 1953, 1F; 19.July
1953, 1M; 21 July 1953, 1M. Elmira, 3 June 1959, 1IM., ..c
Ganandque, 19 June 1965, 1M; i% June 1965, 1M, 1F; 22.June

1965, 1F. Goderich, 28 June 1965, 1F. Guelph, 15 June 1916,

F
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| 1¥; 13 June 1960, 1M. Hepworth, 4 July 1954, 1F, black
' seopa. Kiikwood, 5 July 1960, 1F, Red pine planfation ground
cover, Leith, 21 Aug. 1955, 1F, red scopa. Limehouse, 22
-4 " June 1974, Lﬂ. Mé;mora, 6 July 1989, 6M; 19 June 1952, 1F;
. 6 July 1960, ;}. ggaford, 27°July 1953, 1F, Red, scopa.
- Miller Lake, 1 July 1963, 1M. Nipigon, 11 July 1907, IM.’
- Newmarket, 24 June 1836 1F, 24 June 1966, 1F.
. " Ontario East, 1E, 1M. Ottawa, 30 June 1912, 1F; 12 June 1913,
| ' 1F; 16 June 1913, lM;‘17 June 19;37‘3ﬁ; 18 June 1913, 1F, 1M;
23 June 1613, 1F; 27 June 1913, 1F, 1M; 19 Sept. 1913, 1M;
. . 13 June 1914, é}, 1M; 7 June 1915, 1M; 19 June 1915, 1F, 1M;
,(”) ; 14 June, 1M;’qu1y 1952, IF; 15 Jul} 1969, 1F. Spencerville,
- .3 July 1939, scéba“dark redﬁish. Stirling, 7 June 1963, 1M.
Sudbury. Thunder Bay, 17 July ;on, 1F. Toronto, 21 June

1888, 1F; 1 July 1888, 1M; 26 Junme 1891, 1F; 1 July 1892, 1M;

§ 10 July 1892, 1M; 22 June 1908, 4M. Trenton, 21 June 1901,

-

‘ : i S
s 1F. - Walsh, 2 July 1915, . Manitoba: Awme, 1 July 1904, 1M;
. ! Janrlooa

15 July 1916, 3M; 24 June 1925; 1 July 1925, 1F; 2 July 1925,

_yy//4 July 1925, 1F, Scopa light onange. Brandon, 11 July
1916, 1F; 29 June 1948, 1F, Churchill,/10 Jily 1948, 1F.

v {’}z ,Carbérry, 6 May 1948, 1M; 8 May 1948, 1%- 10 May 1948, 2M; .
y ) / ¢ .
i o' 20 Wy 1943; J1M;_ 23 May. 1948, 1M; 24 May 1948, 1M; 18 June

&\‘__L*_Mwﬂw_a—_w&94s M; 21 June 1948, 1M; 7 Ju12J1548, M; 21 Ju1y'1943, M;
o I is Aug. 1948, 1F;» 21 Sept. 1948, 1u Erickson, 29 July 1926,

<~

)
,(U) I . IF.  Gillam; 21 July 1950, 1F. ' Haagzic , 3 July 1950, 1F.

J
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Sandilands Res., 5°J , 1938. Sclater, 6 July 1950, 1M.
So. -Junction, 9 July 1948, 1F. Sprague, 7 July 1948, 2F, 4M;
8 July 1948, 2F, 1M; 22 June 1950, 1M, The Pas, 28 June 1953,

1F. Wanless, 7 Aug. 1953, 1F; 15 Aug., 1958, 1F. Saskatchewan:

Big River, 24'Ju1y 1973, 1F. Indian Head, 31 M%y 1915, 1F,
IM. Love, 3 July 19t 1F, Alfalfa; 22 July 1944, 1F, Alfalfa;
27 July 1944, 1F, Alfalfa; 3 Aug. 1944, 1F, Alfalfa, pale

" orapge scopa. Melford, 20 July 1916, 1F. Nipawin, 18 July

1952, 5F. VPrince Albert, 22 July 1916, 2F, 1M. Regina, 8
July 1906, 1F; 9 July 1916, 1F¥. Roche Percee, 4-8 July 1927,
- N 4

1F, 2M. Rosthern, 29 May 1915, 1F. 'Snowden, 28 July 1944,

.AF. St.Victor, 27 June 1955, 1F. Swift Current, 20 Aug.

-

1916, 1F. Torch’River, 4 July 1944,  ;popular stub. White
Fox, June ¥944, 1F. Alberta: Aqen, 28 June 1956, 5F., Banff,
19 July 1909, 1M; 24 July 1911, 1M; 23 June 1922; 7 Aug. %3ﬁ7,
1M; 11 July 1955, 1F; 14 July 1955, 2F; 4 Aug. 1955, 2B
Beaverlodge, 21 June 19?1, IM; 6 July 1951, 4F; 12 Jufzy;;Sl
3F; 29 July 1931, 1F; 2 Aug.MT§§O, lF,ﬂlM.o Brooks, 11 July
1930, 1F, calgary,'l Aug. 1909, 1M; 29 July 1916, 1M; 18

~ ) -
July 1917, 1{;54 July 1965, , plumose ,hai;s. Cypress, 13

July 1949, 5F; 30/July 1949. Delburne, 11 July yeﬁg, 1F.

Edmonton, 30 July 1919, 1M; 30 July 1936, 1F; 15 June 1937,
6F, 1M, Hedysarum Mackenzie; 3 July 1971, 1F. _E;kwater, 1
Aug. 1949, 2F. Evansburg, 30 June 1038, IF. Fawcett, 20
June 5’32 1M. Fort Vermillionq 8 Aug. 1957 1F, "Alfalfa.

2 - '
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Hays, 9 July 1953, 2F, cutting Thermogsié; 10, July 1955, 1F,
Astragulus. Key River, 6 July 1955, 1F. Lethbridge, 8-Aug.

1909, 1M; 28 June®1913, 1M; 28 June 1014, 4M, 1M, with _
' teretoid; 31 July 1914, 1F; 18 July 1919, 1F; 30 June 1921,
A1F; 25 June 1922, 1M; 6 July 1922, 1F; 23 June 1924, 1M; 20
Aug. 1930, 1F; 20 Aug. 1951, 1F, Alfalfa; 10 June- 1952, 1F,
Yellow Sweet Clover; 9 July 1952, 1F, Alfalfa; 23 July-1952,
1F, Alfalfa; 6 July 1956, 1F; 7 July 1956, 2F. Lost River,
One Four, 2 June 1956, 1M; 3 June 1956, 1M; 13 June 1956.‘w
Magrath, 3 July 1949; 2F. M;nyberriesﬁ 8 ﬁuf; 1952, 2F.
McMurray, 3 July 1953, 1F. Medicine Hat, 17 Jqu 1917, 1M,
Alfalfa; 9 June 1940, 2M; 10 June 1940,” 1M. Morrin, 20 June
1930, 1F. Nordegg, 17 Ju1§ 1926, 2F; 10 July 1955, 1F, ground
nesting. Opal, 23 June 1956, 1M. Pincher, 15 Aug. 1958,:1F.
Rocky Lane, 6 Aug. 1959, 2F, Alfalfa., Rolling Hills, 20 July
1946, 1F, firewood; 29 July 1952, 1F, cleome. Scandia; 6 July
1953, 2M; 9 July 1956, 1F. Seven Persons, 8 July 1952, 1F,
Alfalfa beside Sweet Clover. SteveYille, 2 Aug. 1949, 1F.
Wabamun, 27 June 1936, 1F, mosonotum; 28 June 1936, 1M; 3 July
1939, 1F; 4 July 1939, 1M. Waterton Park, 1 Jul& 1928, 1F;
12 July 1925, 1M; 21 Aug. 1951, , monarda sp. British
Columbia: Atlin, 4 June 1955, 2F, IM; 4 July 1955, iM; ‘7 July
1955, 1F. Bear Flats‘(S Aug 1959 lF Alfalfa, Bowser, 8
July 1955, 2M. Chase, b June 1937. Chilcotin, 29 May 1920,

Ak




1M; 13 July 1920, 1F; 16 June 1920, 1M;-1 Aug. 1920, 1F; 20
June 1926% 1F, 1M; 13 June 1929, 1M; 14 June 1929, 1M, 7F; 3
June 1930,i1M; 5 June 1930,~2M; 26 June 1930, 1M; 29 July
1930, 3F. Copper ﬁounfain, 21 July 1928, 1M, ngrview, 7
Aug. 1919, LF. Fitzgerald, 21 June 1922, 1M. Hish Lake,
Sumnerland; 26 May 1931, 1F. Fort Nelson, 10 June 1948, 2F.

Hat -Creek, 26 June 1943; 1F, 1M; 27 Jume 1943, 3M. Hedley

5000, Nickel Plate, 16 July 1953, 1F; 17 July 1953, 1M. Hill's

Gale, 26 June 1971, 1F. Invermeregl;o June 1912, 6F, 4M; 9
May 1915, 1M; 27 May 1915, 1M, Saiffoin; 1 June 1915, 2F.
Kamloops, 24 June 1937, 1F; 11 July 1937, 1M; 13 June 1943,
IM; 8 July 1843; 18 July 1943, 1M. &as]o,ﬂ7 May 1906, 1M;

PR <
28 May 1906, 1M; 30 May 1906, 1F; 3 June 1906, 1M; 5 June

1906, 2F; 11 June 1910, 2F. Keremeos, 18 June 1919, 1M; 11
July 1953, 1M; 29 July 1953, 1F, Lgc‘de Bois,.lb June 1946,
1F. Lillooet, 2 July 1?20, 1F, Mapning 6000', 10 Augf 1953,
1M, Minning Park, Blackwall 6000', {1 Aqg;,1953j'if: 4M; 12
Aug. 1953, 1M; 14 Aug. 19§§L/§Mf‘ﬁmai;: 12 July 1920. 100

Mile, 1 July 1943, 1M. New Castle, 29 June 1926, 1M. i

' Okanagan, Aug., 1F, Okanagan Falls, 3 June 19f§, 1F, §M; 29
May 1953, 2F, 5M. Okanagan Lake, 31 May 1901, 1M; 28 May
1904, 1M. Oliver, 24 July 1953, 1M. Osoyoos 2500', 7 July
1953; 15 July 1953, 3M, 9M. Osoyoos 3500', 21 July 1953, 1M.
Osoyoos 4000, 15 July 1953, 1F, 9M; 21 July 1953, 3M; 27

-

July 1953, 1F. Pavilion Lake, 5 July 1950, 2M. Penticton,

1 7
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7 Aug. 1910, 1F; 19 June‘1918, 1F; 5 June 1919, 1M;.7 June
1919, 1F, 4M; 22 June 1919, 1F, 1M; 29 June 1919, 1M. Salmon
Arm, 4 ﬁuly 1914, éF, 1M;. 27 June 19254~ 1M, Shawnigan V,I.,

7 July 1914, 1F, IM. Summerland, 10 July 1917, 1M. University
BAC., 15 April 1920, 1M. Vancouver, 12 July lgyﬁ,_lFf 12 Aug.
1916, 1F. Vaseaux, 12 June 1919: 1F; 14 June 1912, 1M. Vernon,
21 June 1803, 1F;" 31 May 1920, 1M; 25 May 1930; 2 July 1930,

1F; 29 May 1953, 1F, 1M. Victoria, 17 June 1917, 1F; 20 July
1965, 1F. Victoria Beach, 1 Fuly 1918, 1M. Wasla Lake, 2

July 1960, 3F. Northwest Tenritoriés: Fort McPherson, 10

July 1957, 1F. Fort Norman, 29 June 1922, IM; 25 July 1922,

X
" 1F: 6 Aug. 1922, 1F. Fort Simpson, 14 July 1046, 11 12 July

1950, 1M; 23 July 1950, 1F; 6 Aﬁg. 1950, 1F. Fort Smith, 25"
June 1950, 1F} 31 July 1950, 1M, Fort Wrigley, 23 July 1922,
1F, 1M; 31 July 1622, 1F. Norman Wells, 9 July 1949; 12 July
1949. Reindeer Depot, 2 July 1948,'1F; 10 July 1948, 1F; 11
,July 1948, 1F; 12 July 1948, 2F; 18 July 1948, 1F; 19 July
1948, 1F; 1 Aug. 1948, 1F. Yellowknife, 6 Aug. 1949, 2F,
Alaska: Big Deltai 3 July 1951; 15 June 1951, 1M; 24 June .
1951, 1F; 26 June 1951, 1F. Can, 1F. Firth River, 31 July

1956, 1F; 2 Aug. 1956, 1F. Yukon Territory: Whitehorse, 4

July 1948, 1F; 5 July 1948, 1F; 11 July 1948, 1F; 27 June




'), 229

\ +
FLOWERS VISITED. Agastache (Giant Hyssop),l[&); Apocynum
.(Dogbane, Indian Hemp), (M); Astragalus (M;}k—Vetch), (M);
Azalea (see Pentanthera), (M); Campanula (Bellflower), (M);

Cypripedium (Lady's-Slipper, etc.), (M); Epilobium (Willow~

Herb), (M); Helianthus (Sunflower), gM); Lupinus (Lupine),
(M); Medicago (Alfalfa), (M); Phacelia (ScorpiomLWeedi, (M);
Psoralea (Scurf-Pea), (M): Ranunculus (Buttercup), (M);
* Raphanus (Radish), (M); Rhodgra (species of Rhododendron),
(M)} ggég (Rose), (M); Rubus (Bramble), (M); Rudbeckia (Cone-
'flowgr), (M ; Symphoricarpu%/(carpos) ¢Snowberry), (M);

S wt .
Taxaxacum {Dandelion, etc.), (M); Trifolium (Clover), (M);

-

Vicia (Vetch), (M). ’

F o
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+ BIOLOGY. The flattened, disc-shaped mandible, with the outer
tooth expanded and obliquely roukded is incapable of chisell-
ing holes in wood, but is adapted for purrowing nesting
tunnels in the soil. Graenicker’ (1905) reported finding
celks in the soil 6-9 cm deep. Pengelly (1955) watc?gd a
female excavate % burrow in the soil by entering head fifst,
then backing and dragging dirt out with her front legs. A
tunnel which was examined, led vertically downward for 1.25
cm, then cu;ved and extended horizontally for about 10 cm .
Cells were coﬁstructed with 11—22‘oblong sections of leayeé,
wh;le 5~18 circular sections were used to cap the cell.

Leaf sections for constructing the cells were taken from the

following plants: Corylus cornuta (Beaked Hazelnut); Ostrya

virginiana (Hop-Hornbeam); Rosa sp. (Wild Rose); Prunus

serotina (Black~cherry); Acer nigrum (Sugar Maple); Tilia
americana (Basswood). Cells are provisioned with 9-13 15ads
of pollen. The time required to collect a lo;d of pollen
varied from 14-39 minutes. On good days, at temperatures
above 33°C (GOOF), females are generally active from 7:00 AZM.
until 6:00 P.M. Adults emérge around mid June and remain’
active until the early part Qg;August; with peak activity
during the first three weeks iﬁ,July“ Females live fof\abouF

50 days (Pengelly, 1955).
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PARASITES, Coelioxys sodalis (reported as C. ribis, a

synonym) (Pengelly, 1955); C. rufitarsus (Graenicher, 1905;

Pengelly, 1955); Semiptellus cupraeus Prov. (Peck and Bolton,

1946).

ALFALFA POLLINATING POTENTIAL. In northern Saskatchewan,

4

g
Peck and Bolton (1946) estimated that a female of M.
¢

melanophaea visited an average of 15 alfalfa flowers per

minute and tripped a high Pgrcentage of the flowers visited.
In southérn Manitoba, Stephen (1955) observed that in areas
where Fireweed and volunteer clovers were scarce, up to 60.9%
;ﬂgthe alfalfa florets were tripped; héwever, when an
abundance of competing blossoms were avaiiable, then these
bees were of little benefit. In southern Ontario, Pengelly

(1955) reported 13 to 16 alfalfa florets visited per minute

with 100% tripping efficiency. In Alberta, Hobbs and‘Lilly

(1954) found that adults of M. melanophaea were active aﬁout
ten days earlier than M. perihirta and noted that it might
be a valuable pollinator on early blooms, if it were more

common .

" Since M. melanophaea nests in the soil, .transportable,

perforated, wooden nesting sites, similar to those currently
used’for the domesticated leaf-cutter bee would not likely

be adopted. Thus, since the nesting sites could not bg

.
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moved and‘Strgtegically situated in blossoming alfalfa

fields, permitting crop rotation, cultivation and establish-
ment of new a;faifa crops, this species has dist¥nct
functional limitations. Salt (1940) observed that some leaf-
cutter bees nested in firm, undisturbed soil--such as found
along borders of fields, ‘creeks and rivers. ﬁe proposed
that strips of uncultivated landzalong roadsides, sﬁelter-
belts and fences be made to serve as nesting sites for
natizve alfalfa pollinating bees. He also estimated that if
ample nesting sites were available, native bee populations
would probably increase in accordance witﬁ the availabili;y
of food supply that could be derived from a nearby flowering
alfalfa field. Two additional conditions that also have to

be met are:

(i) continued access to a nearqy flowering alfalfa field
annually, without interruption foy establishment of
new stands every 5-t0-~10 years. This condition might
be met by alternatingihlfalfa production on the two
sides of the uncultivated strip.

(ii) since there is no published evidence that M. melanophaea

uses alfalfa leaves for cell construction, a sultable

secondary plant chosen from those listed previously

</' might have to be planted in the uncultivated strip.

Mo semn s vmale % m s e w e
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MEGACHILE (DELOMEGACHILE) ADDENDA CRESSON

Figures 17, '61; Map 16

“

Megachile addenda Cresson, 1878:124 (new species, Mass.,
wt N.J., Ga., I1l., Col., Tex.). '

Megachile (Delomegachile) addenda; Mitchell, 1962:131

(description, distribution,‘flower records).
FEMALE. Length 11-14 mm. Body shiny black with conspicuous,
dense, white apical fasciae present'on terga II-V., Mandible
4-dertate with a$1arge, oblique, egpargination in'tﬁg‘outer
cutting edge between\fhe 3rd and 4th denticles; the éma;-
gination fully occupied by the inner cutting edge, which is
elevated to the summit of the 4th tooth aﬁd extends outwardly
to near the apex of the . 3rd tooth (Fig.61); inner/cutt{hg
edge effaced beyond the 3rd denticle, not exteﬁding to base _h
of 2nd tooth. Outer mandibular tooth flattened, broadly
éxpanded and obliquely rounded apically. Apical marginaof
clypeus truncate with large, deep punctures along the ventral
rim from which arise clusters of elongate hairs; the deep
punctures form acrenulate apical bofder with a miﬁute median
tubercle, when the clypeus is examined face view. Terga II-V
with broad, deep and polished transverse gradular.gyooves,_

overlapped along the anterior margin*by extended gradular

carinae beneath which, mites are usually present. Discs of

'
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Fig. 32. M. parallela, M. )
Four dentate mandible. )
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, Fig. 33. M. parallela, F.
; . Face view, \
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terga II-V with strongly convex p;éapical bands extending

from the gradular groove to the deprgssed band, bearing the
copious apical fascia. Deﬁéé:-robust, black bristles
léperally on terga II-V, TergumaVI strongly depressed sub-
laterally and approximately trunéate apically, with a weakly
elevated mediaﬁ band which is a;centuatednby a dense, elohgate
strip of black hairs which expand to cover most of the tergum
apicall&.' Apical fringe on stérnum VI with dense, elongate
black hairs extending some distance beyond the éternum /
laterally and notably shortened medially. Scopal hairs on

sternum VI deep black, strikinglj contrasting with the white

scopal hairs on preceding sterna.

w

{
MALE. Length 11-14-mm. Integument including legs and tegulae

entirely black. Mandible 4-dentate; outer (iat) mandibular
tooth élongated and narrowed basally; inner tooth‘forming an
angle of 90°, Ventral mandibular toothnelongated,
longer than wide at base; withqgut a dense brush ¢f hairs at
‘apex. Hypostomal concavity broadly, but not deeply, excava;ed.
Hypostoma} tubercle represented by an elevated ridge border-
ing the posterior margin of the concavity; inner margin of

concavity bordered by an elevated hypostomal carina; concavity

_punctate and occupied by pubescence which is shorter and leds

dense than the pubescence on and behind the hypostomal ridge.
: +

(9
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Labium elongateq, nqﬁyly twice as long as wide at base;

narrowed, andicurved anteriorly toward the apex, with a

- distinct’preapical transverse ridge. Anterior side of front
coxa with short, sparse pubescence, except for a transverse

’ patch of dense, reddish bristles just anterior to the coxal
spine. Front 'basitarsus simple, not dilated and infuscated;
distinct row of.shortxhairs eﬁ%ending throughout its length
on the anterior side; the row of short hairs bordered on
each side by longer bristles. Terga II-V uniformly black
andféubpolisheg, conspicuousl§ contrasting with the copious
white apical fasciae. Gradular.grooves on terga II-IV -
strongly depressed with ﬁrqmineqt gradular carinae overhang-
. ing the grooves. Tr;nsverse carina on tergum VI expanded

laterally, broadly emafginate medially. Apical margin of

tergum VI with lateral, but sca¥tely perceptible suﬁmedian

tubercle. Tergum VII with a robust preapical tubercle,

strongly tapered distally,

0

COIﬁENTS. The female can be recognized by the large oblique

emafgination in the outer cuttégg edge, between the 3rd, and

inner denticles, which is nearly fully occupiéd by the

elevated inner cutting edge (Fig.61), and the strongly

. .elevated and posteriorly projeq}igg gradular carinaé on

tgrg&aII-V. A similar large oblique emargination betwéen

the 3rd and inner mandibuléfkdeﬂticles is also present in

-
-

* N * ﬁ
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7M. wheeleri, however, M. adﬁenda can be separated by the

prominent overhanging gradular-carinae which are absent in

E. wheeleri.

- The male can be distinguished by the 4-dentate

{ mandible, the infuscated and simple front basitarsus iwhiég
| is Aarrower ;han its tibia) and the absencé of submhedian

denticles at the apex of tergum VI. A 4-dentate mandible
combined with an infuscated and narrow front basitarsus is

; \ . élso present in M. gemula and M. paréllela. However, M.

. gemula can be separated by the broad glaprous and subpolished’
_ longitudinal furrow onggnterior side of froht ﬁasitarsus,
(k} which is represented by a weakly distinguishéﬁle shortened

row of hairs in M. addenda; M. parallela can be segregated

by the absence of a dense patch of reddish bristles just

anterior to the front coxal spine, which is present in M.

addenda:
?ﬁ\\\;‘\/ i R
7" DISTRIBUTION. Ontario: Goderich, 28 June 1955, 2F; 28 June
1955. Toronto, July 1957, 1F; July 1957, 1F. Quebec: Ste.
‘Anne de Bellevue, 1 Aug. 1972, 1F.
FLOWERS VISITED. Amorpha (Leadplﬁ?t),-(u); Asclepias (Milk-"
. weed), .(M); Baptisia (False Indigo, etc.), (M); Coreopsis
O " (Coreopsis), (M); Dianthera (Water-Willow), (M); Gillenia

\ (Indian-Physic), (M); Hieracium (Hawkweed), (M); Hypericum

<
L1
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+ - (St.John's-Wort),®(M); Oenothera (Evening Primrose), (M); |

RJ ) .
! " ; Oguntia-(lﬁdian ﬁig), (M) ;“Pentstemon (Beard-Tongue), (M); i
. ' Polycodium (Sleumer), (M); Psoralea (Scurf-Pea), (M); Rosa ?

'(Rose), (M); Hubus (Bramble), (M); Tephrosia (Hoary Pea),

-

1 © /,/
Vaccinium (Blueberry, Billberry, Cranberry), (M).

. . - ]

?
' M?\‘ iBIOLOGY. There is little published 1nformat1on on the '
N . biology of M. addenda.\ The flattened mandible'— 1th the

' . ' outer tooth expanded and obliquely rounded, suggest that «dt ‘g
ﬁeste in' the soil. Medler and Lussenhop (1968) state that §
in Wisconsin:ifrmigbt be collected ‘in gandy localities. It !
(‘y » 1s proposed that the species ﬁay nest in sandy soil beneath

o . \
clumps of grass, under stones or other covering objects.

oA | -

v,

L3

-Distinctive morphg}ogical elaborations which indicatecl

cchVErgent evolution and complex symbiotic relations are the

LY

. v strongly degresseﬁ gradnlar grooves and the broadly over-

/ hanging carinae, which appear to ser?b\gs specialized acarind

! . chambers, In the female observed, up to twenty deutonymphs

-y " are. egzgched to and concealed beneath the overhanging . ¥ \\\ .
L]

i G . " carinate rim on each of the terga II1I-V, Pubescence on the

ar
i

¢ ’ broad and deep gradular grooves is uniformly shortened tq“ .
O permit the deu;gpyﬁpns'to pass over this area into the deeply L

;. :-‘ ‘ recessed acarinid chamber. In males, the elongate hairs in - .

l:n - Y > , - ki

B} '§:) (" - the graduiar éroove restrict passage of deuﬁbnyﬁbhs and
. ’ i . - ¢




/
accordingly no deutonymphs are present beneath the over-

hanging gradular cafinae in males.

: .Specialized gradular cavities wh1ch serve as abodes

\?r acarinaria for deutonymphs are also present in xylopid

bees and eumenine wasps. ' The greatly extggded carina on
S L.
~ tergum II of the elmenine wasp Panancistrocerus closely re-

* sembles the acarinaria on terga II-V in M. ’

F

adyantages the symbiotic alliance would provide to the

addenda. Theiﬁ

«dedténymph appear relatively clear: the winged hymenopterous
{ 4

host provides means of transport (disper81on) and a secure

- ’ semiconcealed abode. L2 “

e
h

. QThe survival advantages which the deutonympb provides’

for the jee are entirely unresolved.. Yet, it is eéident

3

survival advantage for the 'bee. Bees befring strucppres

'hiZE offered \the best accommodation for the deutonymph had
the

enefit of deutonymphs thus the deutonymph in turn
o " +
» promoted the survival of the bee with the best acarinaria
. ’ . T .

4
In Panancistrocerus (Euméninae) Evans observed the

o . s | ) /

%‘ : transfer of deutonymphs from the male acarinaria on tergum II

to.the female genital chﬁmmer along with seminal fluid m

during copulation. It is, therefore, likely that the active’

. . {"
=
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! 3

migration of the deutonymphs to the female genital chamber
promotes transmission of male seminal fluid to fertilize
th&“”ih :

the female. However, the presence of th# deufonyﬁphs on the

[

'female, rather than on the male, in M. addenda does not

denote a corresponding function. Additional study woyld be

required to understand the bee-deuton ph\alliance.

A,

ALFALFA POLLINATING POTENTIAL. Publications on hand, do not

indicate that M.. addenda has. been collected on, or observed

to visit alfalfa.

The specie§ has been collected on blue-
) \

Iberries, an economic crop whose yield is improved’by Cross-
pollination. The species is rarely collected and occu{s |
only in the extfém; southern parts of Ontario an&tbugbec.

Oﬂly 4 specimﬁ;ﬁ*have been collectednin sou?hern Ontari'o and

Quebec.

g -
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f.
Subgenus XEROMEGACHILE Mitchell
o A X . .
Figures 13, 22, 64, 80. *
) Xbromegachile Mitchell 1937:325 (new subgenus)
s
FEMALES. Length 10-13 mm. Pubescence phite to yellowish-
wﬁite. Vertex and mesoscutum mediallxjggﬁally occupied by N\

-

predominantly plack hairs. Scopa mostly white, black
apically or entirely black. Mandible 4-dentate and flattened
with the outer tooth reflexed, expanhed and eiongated.(Fig. |
64,) (apices of mandibular denticles %orn down in older
females); lafge, strongly oblique éhargination in the outer
cutfing edgé bdtween the 3rd‘aﬁh 4th denticles; distance
between the apex of 3rd tooth anqvbase of emargination
approximately three times as greﬁt as the distance from
the}apex of the inner tooth to base of emargination; sharply

1

inclined outer cutting edge slope and inner margin of

mandible forfing an acute thltooth with an angle of about
20°.

Apicall! border of ¢ ypems uniformly f%thate, glabrous

. Z
and impﬁhctate, sgmewhat\thickeneg and reflexed forming a

7
weak transverse furrow just above the apical rim., Spur on
the posterodorsal 'side at apex of front tibia, much more

acutely angulated than the corresponding spur on mid-tibia;

2
. b .
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ang%e made by the spur on front tibia less than 4 ?; éngle
of spur on middle tibia much more than 45°.f Whitéiapical
fasqiae on terga II-V usually broad?and distinct, sometimes
worn down and obliperated'ﬁgdially ongthe more anterior

¢

terga. K d g

ﬁ ) 4

MALES. Length 9-12 mm. PuBescence on head and thorax white
to yellowish~white. Front tarsi and apex of fpont‘tibia
white, strikingly éagtrasting with the black to?brown ;
integument on the rest of\the body. Front basitarsus with

O a polished boat-shaped excavation extending throughout its
- length, on the anteroventraldside; basitarsus about as wide
as its tibia. Front femur dilated a little beyond the

base, kedél-shaped, largely glabrous and subpolished, with

-
”

mostly glabrous and polished anteriorly with a greatl?/;n-
larged and strongly flattened coxal spine, which is con-
_* spicuously extended and evenly curved anteriorly. Mandiblex.
* a—ggntate wi}h the apex of the inner tooth forming an angle
A of about 90°; distance between the apices of the middle and
o inner teéth nearly twice as great as the distance between
the ‘apices of the middlg and outer teeth. Ventral mandi-

bular tooth gredtly enlarged; broad at base, strongly

distinct punctures on the posterior side. Front coxa .

w——— =
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tapéred apically, with a dense brush of short hairs curved.
outwardly, extégdihg\into and sweeping through the hypostéé .
?gl concgvify as the mandible closes, Postmedian’transversé .
carina on tergum VI in dorsal view, uéually crenulated &
along the apical margin and rounded or ebtusely angulated

medially, without a .distinct median emargination. Tergum

VII with a robust, postmedian tubercle. ,/?

v

COMMENT. Females belong tg this subgenus can be recognized
by;the 4-~dentate mandible with an éélarge& oblique emar-
ginatioﬁ in the outer cutting edge bet‘éen the 3rd and 4th
denticles defining an acutely angulate (100) ;nner tooth;
inner cutting edge strongly eléy ted to form the summit :
of the inner 4th téoth and extended outwardly to occupy

most of the space defined by~the emargination of the outer

cutting edge between the 3rd and 4th denticle. (/
7

Males can be distinguished by the obtusely angulate
. 'or rounded apical rim of the postmedian transverse carina
. on tergum VI, combined with fﬁg/white front basitarsus’
bearing a longitudinal ekcavation along the anteroventral

¥ side,and the 3-dentate mandible ”7
. /
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BIOLOGY. The restricted biology and the diverse morphology

of the large number of species in this subgenus, ithposes an-
enigma. According to Mitchell (1937), "The majority, of the

1

gpecies appear to be adapted to sandy and‘often.mbre or-less
arid regions...'" foraging upon a ".~ .narrow range of flowers,

.." over a relatively short period of time, In Alberta,
X L
Hobbs and Lilly (1954) observed that "It (M. wheeleri) is con-

\
N

finéd to the mixed prai}ie and i#s flight period coincides .
N with the blooming of Gumweed". Q -
Thus, ther is a tendency for the species of Xéromega—
chile to become specialized'and 1imited’}o a constricted
habitat; restricted to a narrower range of flowers,‘and con-
fined to a sHorter blossoming period. 'Yet, despite these
limitations, there is proliferation of species, with the males,
in particular, exhibiting a highly diveréégﬁorphology, ranging
from/the most plesiomorphic éharac rs to highly elaborated

apomormic structures. Although there are only two species of

Xeromegacﬁile in Canada, the ma}es within the 43 species pre-

/
sented by Mitchell (1937) exhibit a progressive continuum in
. ”
the develégment and elaboratiowfof such structures as: mandi-
N ‘

‘ bukgﬁfdentation; front tarsi; hypostomal tubercle and | %
. y ;L
concavity; meBosternal spur and front coxal -spine.

¥

.

t

—— et
t
i




.
R R

P
-

. ‘ \
_ Mesosternum with a robpst creScéKiE?haped spur, just
Q '

Q- S | | : \ ¢

-- B e T
e s by e ¥ e o ) o ek @ WV

ﬁ, lg

244

. \\-*s v * &

Key to species of the Subgenus Xeromegachile :

: a ‘
s . Females
Scopa mostly white, blabk‘2? apical half of sternum V \R
and VI. Abdominal terga with white apical fasciae...
e M. wheeleri (p. 244)

Scopa entirely black. Abdominal terga beyqnd the second’

, Y
without white apical fasciae........ M.

Males

behind front cox#. Abdominal terga with white
apigal fasciae. ........oevvevneenn ..M. wheeleri (p. 245)
Mesosternum without any spur behind front coxa. Abdominal

terga without white ‘apical faéciae.JM. subnigra (p. 252)
~ : . |

\ ° - f

MEGACHILE (XEROMEGACHILE) WHEELERI MITCHELL
Figures 13, 22, 64, 80;Map 17

Megachile vernonensis fockerell, 1912:355 (new species). o
Megachile wheeleri Mitchell, 1927:107 (new name)

‘)f B .Kegachile‘gXeromggachile) wheeleri; Mit??ell, 1937:355 \
¥ -= 7 A

£

¢ (description, distribution, flower vis ted); ' Hobbs

-and Lilly, 1954:461 (ecology). N ha )
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Face view.

Fig. 22, M. wheeleri, M
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ig. 23. M. melanophaea,
. Dorsal view, with the
hite pubescence on the
two anferior terga,
contrasting with the
hlack on the following
terga\
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FEMALE. 1In addition to the .characters described for the

females of Xeromegachile, the folgowing apply more specifi-
cally to M. wheeleri: head, thorax and first two abdominalterga
with predominantly white pubescence; vertex, meéoscutum and
scutellum medially with brown to black pubescence. White, apical
fasciae on terga II-V, usually dense and conspicuous,

L]

occasionally interrupted medially on the more anterior terga.
)

\%» Scopa white on sterna II-IV: on sternum V variable, from

»

‘mostly white with a few black hairs apically to mostly black

~

with a few white hairs basally: sternum VI with black or brown

scopal hairs, terminqtin% in a dense fringe of short setae

'(:) along the apical rim. Scattered, suberect, black bristles on

Y terga ITI-VI. Tergum VI weakly concave in lateral view; brown
to silvery, short, subappressed hairs (more.dense than the

scattered, elongate, suberect, black hairs) Becoming more

~

dense and silvery apically to terminate in a dense silvery
L ]

apical fringe. Lateral ocellus nearer to vertex than to eye.

First flagellar segment a little longer than the subequal seg-

&

Hﬂgments on each side.
4 ’ *

-
e ;
L4 \
~ -
5

MALE. See also characters described for males of Xeromegachile.

The following characters are more restricted to this species:
white, apical fasciae on terga II-V usually dense and con-

(:) spicuous, occasionally interrupted medially on anterior terga.
Terminal-antennal segment flattemed, but scaréely.dilaped, much

‘
5

~ .
i
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/ ¢ /
longer than widé. Hypostomal concavityumostly glabrous and
subpolished with a distinct, triangular tubercle on the l
anterior side, just behind the lower mandibular condyle, and
- a well developed overlapping hypostomal tubercle on the
posterior side, with a dense brush of white pubescence at its L

apex; anterior side of hypostomal tubercle mostly glabrous and

subpolished, posterior side with elongate white pubescence.

i

Robust, crescent-shaped spur on anterior ‘side of meso-
sternum just behind frbnt coxa; vertical side anterior to the
“spur, glabrous, punctate and subpolished; hoerogfal side
posterior to the spur.usually thinly pubescent, minutely punctate
and polished. ' Sternum I with a prominent preapical keel+shaped
protruberance medially. Outer (dorsal) side of hind.tarsi‘
mostly/glﬁbrous and subpolisped: the segments omewhat
dilated. Apical margin of tergum VI with a‘sméll lateral byt
,prominent submedian caridate tooth. Apical margin of sternum
’V, which is us@glly concealed ggﬁeath sternum IV, with an acute

Amedia.n spine. ¢

-

lVLOMHENT. The femalﬁ/can/be recognized%by the 4-dentate mandible
with the broad, deep and oblique emargination between the 3rd ’
and 4th denticles. The emargination, which exten5§t$o very
near the inner border of the mandible, forms an acute 4th

*

R T yvmy
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tooth with an angle of about 10° near its apex. A large and ﬁ>-
oblique emargination, between the 3rd and 4th denticles, is

also present in M. addenday; however, M. addenda can pe separ-’
ated by the much thicker hasal tooth which is rounded at the

apex and the- prominent oveppangipg gradular carinae bn terga
II-IV which are undeveloped in M. wheelefi. It can be seﬁar- &
ated from M. subnigra by the white scopa on sterna II-IV which

is uniformly black in M. subnigra.

- ~
14

) .
“ & B
The male can be easily distinguished by the large
robust spur on the anterior side of mesosternum, just behind
c} ! front coxa; the rounded or obtusely angulate apical border of

the postmedian transverse carina on tergum VI,

CE 4

DISTRIBUTION. British Columbia south to California and east
‘to Saskatchewan and Colorado. ]
3
In Canada they. were found as follows (Map 17): Saskat-
chewan: Davidson, 21 Aug. 1907, 1 F. Rickethall, 4 Aug. 1955,’
1 F. Swift Current, 20 Aug. 1016, 4 M; 23 Aug. 1916, 1.M, 1 F;

¢ 23 Aug. 1916, 1 M; 23 Aug, 1916, 2 M; 23 Aug. 1916, 2 F; 23
Aug. 1916, 1 M. Alberta: Brant, 5 Aug. 1921, 1 F; Brocker, )
g . 13 Aug. 1948, 1 M, 1 F; 17 Aug. 1950, 1 M, 1 F; 5 Aug. 1957,

"3 M, 2P; 5Aug. 1957, 1 M, 1 F; 5 Aug. 1957, 2 M, 2 F; 5 Aug.

»
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1957, 1 M, 1 F; 5 Aug. 1957, 2 M, 2 F; 5 Aug. 1957, -1 M, 1 F,
sl. Brooks, 5 Aug. 1921, 1 M. Drummond, 8 Sept. 1954, 3 M,
2 F., Lake Newell, 3_Aug. 1974, 1 F. Lethbridge, 22 July
1916, 1 M; 22 July, 1916, 2 M; 10 July 1926, 1 M; 20 July
1929, 1 M; 20 Aug. 1930, 1 ; 15 Aug. 1939, 1 M; 21 Aug. 1939,
1 M; 8 Sept. 1930, 1 M; 13 Aug. 1940, 1 M, 1 F: 21 Aug. 1940,
4 M; 28 July 1942, 1' M, 4 F; 28 July 1941, 1 M, 1-F; 15 Aug.
1941, 3 M, 1 F; .10 A;g.°1948, 2 F; 12 Aug. 1948, 2-M, 3 F;

13 Aug. 1948; 3 M, 2 F; 14 Aug. 1948, 5 M; “17 Aug. 1948, 1 F;
19 Aug. 1948, 2 F; 2 Sept. 1948, 1 M, 1 F; 2 July 1950, 1 F;
17 Aug. 1950, 7 M, 5 F; 19 Aug. 1950, 4 M; 21 Aug. 1950, 1 M;
28 Aug. 1950, 1 M; 30 Aug. 1950, 1 M; 16 July 1951, 1 M; 7
Aug. 1951, 1 F; 9 Aug. 1951, 1 M, 3 F; 10 Aug. 1951, 1 ¥; 14
Aug. 1951, 1 M, 2 F; 14 Aug. 1951, 1 M, 1 F; 14 Aug. 1951,

1 M; 1 Sept. 1951, 1 ¥; 18 Aug. 1952, 1 M, 3-F. McGrath, 14
Sept. 1951, 5 M. Medicine Hat, 20 Aug. 1916, 1 M 23 Aug.
1019, 7 M; 9 Aug. 1924, 1'F; 29 July 1929, 1 M; 7 July 1929,
1 M; 7 Aug. 1930, 2 M, sl; 23 July 1932, 1‘}; 3 Aug. 1932,%
1 M; 16 Aug. 1932, 1 M; 7 Aug. 1929, 1 M, 1 F. Orion, 22 Aug.
1930, 1 F; 24 Aug. 1931, 1 M. Oyen, 24 Aug. 1931; 1 M. Ralston,
Aug. 1950, 1 M. §nedc11:te 1 Aug. 1917, 1 F. Rolling Hills,

11 Aug. 1958, 2 M, 2 F; 11 Aug, 1958, 5X;, 2 F, 1 s1; 11 Aug,
1958, 1 M, 1. F; 11 Aug. 1036, 14,1 r 11 ‘Aug. 1958, 8 M, 2 F;
11 Aug. 1958, 5 M, Scandia, 8 Aug. 1946, 1 N; 16¢ Aug. 1948,

a - Commy
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1)
<

8 M; 26 Juky 1951, 1 F; 31 Aug. 1950, 5 M; 21 Aug. 1950, 1 M,

Q

* 1.F; 17 ‘Aug. 1951;

K

5 Sept. 1951, 1 M; 6 Sept. 1951, 4 M;

23 Aug. 1963, 2 M, 1 sl. Seven Persons, 1 Aug. 1952, 1 M; 1 Aug.

1952, 1 F; 20 Aug. 1952, 1 F; 27 July 1953, 1 M; 3 Aug. 1953,

1 F; 29 Aug. 1957, 1 M, 1 F; 29 Aug. 1857, 1 M, 1 F. Sthvely,

7 Aug. 1949, 1 F. Vauxhall, 21 Aug. 1950, 2.0, Welling, 10
Sept. 1939, 1 M. Whitla, 4 Sept. 1922, 1 M; 5 Sept. 1922,

1 M. White Horse, 4 Aug. 1952, 1 M.

Map 17. Canadian distribution of Megichile wheeleri. ‘

~

FLOWERS VISITED. Chrysopsis (Golden Aster), (M): Chrysothammus

. (Rabbitbrush), (M): Grindelia peremnis, (M); G. squarrosa

" (Gumweed), (L); Médicago sativé (Alfalfa), (M, L): Solidago
(Goldenrod), (L). ‘o

o

2




BIOLOGY: _See also biology' for Xeromegachilé.

’ : s,
¢ - ]

¢

. In the mixedﬁgsairie regions in Albertﬁ{ Hobbs and

3

'-Lllly (1954) found M. wheeleri to- be ‘the most abundant species

Al

of Leaf-chtter,bees.\ Fe@alee have been observed to ckt

‘seéfion;\of'rose leaves for cell constraction at Scandia and
‘Seven Perébns"klbe;ta.
beenadiscovered however the flattened and disc-shaped mandible
with the outer denticle refiexed and expanded precludes this

Apecies 1rom being able to chisel holes in woid

Nesting siteseof M. wheeleri have not
————-’-—'

_ The worn down

ices of thefmandibles suggest that nesting burrows are, dug

2

in the sb:[l In North Carolina, Sivik (1954) observed M. rubi

(a species belonging to Xeromeg;ehile) sxcavate nests in sandy
Y .

loamgson1 - ’ ‘ »

N — |
L ! . ’ . \

~

?; : ?nfrow§§e¥7e¥%%g%%%£so{1 at an angle ot 45° for about
4 cm., then nurv?d and extended norizontall; for about 9 cm. y
Twg or three cells were cohstructed provisioned and sealed

in each burrow. The cup was constructed of 8-10 sections of
Birch leaves while the cap, WAS mnde with 4-5 circular sections.
The lamVa deveIOped in about 11 days, without consuming 111

the proviaions of pollen and necsir and spun its coepon in a

i

. . ! * >
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' ,ALFALFA POLLINATING POTEN%IAL. Sladen (1918), Apiarist, ' ~" :
-~ A '

Qg , Dominion EfBerimental Farm, listed M. manifesta as occurring
fe in alfalfa fields tripping alfalfa. Sinc%vno specimens of E

M. manifesta have been observed from Alberta., and 51n¢€ the : kY

females of M. manifesta morphologically resemble M. wheeleri, ' k
By L to the extent that they are scarcely distinguishable, it ,
is proposed that the specimens in question belonged to \

DR uy; wheeleri. Hobbs .and Lilly (1954) .41so report that they

|~

\\\\ did not find any spe;:hens of M. manifeska in Alberta. A

4 e
single male of M, manifesta present in the Canadian Natiogal .
0 fi} : Collection was collected at Roundup, Montana by H, L. Seamans

on September 3, 1924,

a Hobbs and Lilly (195%) noterthat even if y;.wheeleri

¥

'...could be induced te gather pollen from al%glfa its flight
” N L

period is so late that its services would be of little use..) .

~

13

o Collection records indicate that the earliest yecord of
K . ,emergence of 3 females was on July 1, 1929, at Kamloops, B.C. »
vﬁrd Most of the colleétions'of adults, bowever, were ﬁade‘during

August with some taken during September Thus, the alfalfa .

pollin?ting potentidl of M. wheeleri nppears to be q§;erred
by its late ,1 ight period probable so0il nesting habit, |
requixemenf for X sdcondary plant for cell constructidn, and

(;) its qustionabie preterence.tor foraging on alf&lfa.




subnigra.

. .
black pubescence on tergum IT laterally.

Y “\
- ¥
MEGACHILF (XEROMEGACHILE) SUBNIGRA CRESSON

- A . Map 18

Megachile subnigra Cresson, 1879:208 (new species) .

1938:364

Megachile (Xeromeggchiﬂe) subnigra; Mitchell,
(descripti&n and dist;ibut;on)

FFMALE.

[

See also characters described 102ﬂfema1es in / ~

The following apply more specifically toky.

. > 3
Vertex, mesoscutum and scutellum mostly white, %
S ’ .

Xeromgggchile.

pubescent, Mesopleurum black,pubescent, Veﬁ;rally, white

w%&? some

B

dorsally. First and second tergsa white,pubescent,

/

second, uniformly black without white apical fasc%ge Scopsg

entirely black. La{gifl ocellus subequallf‘distant from eye

and edge of vertex. :

B

MALE. See also description of males in Xeromegachile.

Terga

beyond the,second uniformly black without white, apical

fasciae. Pubescence oé'middle,and hind legs infuscated or

brown, .conspicuously darker thih pubescence on tergum . Ter-

minal antennal segment flnttened ‘and rounded, nearly as long

as wide. Ventral mandibular tooth well developed, with a’

preapicni brush of hairs.

excavated, with reduced and inconmspicuous pubgscence.
N . , TR !

Hypostomal_concavity shallowly

Hypostomal -

P . ‘

\/

"

Terga beygnd the * Vi

i Yt ¢ b e

sl
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tubercle weankly elevated and blun@ apically, with an eégngate
‘tuft of pubgscence arising from itsQapex. Anterior side of
mesosternum without a spur, just behind front coxa. 3
It S
Apical ma;gin of sternum IV sometiﬁes emarginate
medially. \Apicai margin of sternum’V, which is usually con~ .
cealeg beneath sternum IV, w%th a dense and pointed cluster h;

of sétae medially.

. | e 7 d ‘ -
»CONMENT. The ;emale can be recognized by the 4-dentate /

. . 2 ) .
mi?dible with a large, oblique emapgination between the 3rd

|

;

{ AN i

and 4th denticles; the emargination extends to very near the - §
inner margin of mandible and forms an acute 4th tooth at an °
' {
@ngle of about 10° near the apex (Fig.64). Combined with this, |
§

i

|

the scopa is entirely black and the white apical fasciae on
\ &

p _
terga I111-V are absent. SN !

P )

The @ale can be distinguished by the circular or

5 -~

_obtusely angulate apicgl margin of the postmedian transversg

carina on tergum VI, coupled with the absence of a spur bn the

{
anterior part of the mesosternum, \just behind the front coxa . )

and the brown pubescence on the middle and hizd legs, which -

1s»much dagger than the pubescence on tergum I,

2N

» \




b et Saniiahaih - o dide

o R
.o i

4
0

DISTRIBUTION British Columbia south to California and east
to Colorado. In Canada ﬁk has been collected as followsg’

(Map 18): British Columbia: Osoyoos, 22 June 1953, 1 M;

Penticton, 7 June 1919, 2 M, I

» Map 18. Canadian distribution of Megachile subnigra.

~

ALFALFA POLLINATING POTENTIAL. Unlike M. wheeleri (the only

o
other species -in the sub%;nug Xeromegachile which occurs in

Canada) the three males of M. subnigr which were collected
on June 5 and June 22 1ndicate that thﬁs species has a much
earlier adult\tlight period.than M. wheeleri which hgs en
unusually late flight period.” Factors which restrict its
distribution population density‘and pollinating preferences

are currently unknown,

ST TR AT e e T
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' : Subgenus DEROTROPIS Mitchell
* Figures 26, 27, 65
;%i\Derotropls Mitchell, 1936:156 (new subgenus) ‘ﬂ%%'
Of the two ‘'species of Derotropis which occur in

Canada only the females are known, It is probable that with
further collections in the: areas in which females have, been |

_found, the associated males will be discovered. The unknown

males will probably resemble the males in Xeromegachile, with
'S

the apical border of the postmedian transvérse carina on
4 M e
tergum VI rounded or obtusely angulate medially (not emar-

ginate). They will readily be diffqésntﬁated from the most

-]

common M. (Xeromegachile) wheeler1 by the absence of a robust “

”

spur on the anterior side of the mesonotum, Just behlng the

¢

front coxa. . * -

»
FEMALES. Length 10-13 mm. White pubescence on %ead, thorax
and first two abdominal segments. Terga III-V with white

-

, apical fasciae. Short, sparse pilosity on .tergum VI similar +
to the pilpsity on terga II1I-V. Scopa white on sterna II-;V;‘
black on sterna V and VI. Mandible 3-denta£e Qith a greatly
elongated emargination between the 2nd and 3rd denticles;
distance between the apices of the 2nd and 3rd ‘denticles

* three times asa!iuut as the distance between the lst and 26d

oo TP L FEalf e ST
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\j of the flanking 'segments.
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o N
denticles; inner cutting eage, between the 2nd and 3rd den-

ticles a little more highly elevated basally than the outer
cutting “edge ; inner”and outer cutting edges forming'a lance-

olate concavity tapering toward the 2nd tooth (Fig. 65).

. with
Apical third of clypeus truncate,/an arcuate groove alorig the

viﬁtral rim. First flagellar segTent longer than either one

!‘&7\‘5’» L \ 4
i

MALES. Unknown for both species occurring in Canada.

4

Ll

ééMMENT. Femalés belonginé&to this subgenus can be easily

disQ@nguished by the 3-dentate mandible in which the apex of
@ v
the middle tooth is about three times as far away from the,

inner tooth aS9it is from the outer tooth (Figs. 27, 65).. .

y

BIOLOGY. The reflexed andfgxpanded outer tooth and the worn
ot
down .denticles which are present in older females suggest

that these species excavate nesting burrows in the ground.

Key to Species of the Subgenus Derotropis

¥

Tegula dark browg. Meso§£utum uniformly punctate.........
et e ar e et ”...........,J.g, anograe(p. 257)
Tegula ferruginous.ﬁ%lesoscutum more_sgérselyﬁgunctate fﬁ
. médially'ffanilaterally ......... .. A M. subanograe (p. 259)
o F
. .

/
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Fig. 26. M. anograe, F.
Face view. ‘

et

‘ Fig. 27. M. smograe, F.
‘ Three dentatd mandible

emargination between
2nd and 3rd denticles.
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; MEGACHILE (DEROTROPIS), ANOGRAE COCKERELL
. . -
(\ o Figures 26, 27, 65; Mapﬂ 19 Lo
\\ Megachile anograe Coclierell, 1908:261 (new species). ’
\\ ! 8 ¢ ¢ ‘
d . Megachi’le (Perotropis) anograe; Mitchell, 1936:158 )
- ‘(description and distribution);‘Hobbs and Lilly, 1954:

461 (ecology). T

*

N e ‘

3 ‘éfﬁ & :
FEMALE. Tegula, scopa, mandible and legs, chocolate brown.

4 &
subequal to their diameter.Mesoscutum pniformlg’ punctate,

the‘ppnctures separated by a distance less.than diameter ﬁf '
. ‘ ‘: .
C) puncture.

~ . b
-

. «~ COMMENT. M. anograe can b'efrecogniz‘ed easily by the 3-dentate
.mandible with the elongated emargiriation,hetweenathe 2nd and°

3rd denticles, in which the inner and outer cutting edges
! A

form a'prominent carinate ridge, l\)ordering a la‘;;ge lanceolate

”

v ‘ / . 28
cg\mcavity (Fig. 65), combined with the chocolate brown tegula '

and the uniformly punctate mesoscytum. “

L

. ﬁa
DISTRIBUTION. Alberta sou\theast to Colorado. 1In Alberta, a

'S

and another® at :Seven’Persons, 8 Julywl%z. - N

i 4 . ’ . ¢ N . e

. A\
e FI.DWE]@"_}IIS‘HED. - Astragulus (Milk-Vetch), (M); Cléome
.serrulata (Spider Flower), (M); ﬁgilobium (Fireweed), (L, M),

kS

Opuntia (Prickly Pear), (M). S >

R AT S TN ST S S e

- Punctures on tegula deep and distinct, separated by a cﬁist%/
. ¥
-

female was- collected at Scandia, -14 July 1952 on, Epilobium | y

© e s
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Map M. Canadian distfibution of Megachiile anograe.

.3

BIOLOGY. Mitchell (1973) observéd M. anograe build jug-shaped
cells of whole peﬁa}s of Oenothera in burrows excavated in
the sandy soil. Pollen was collected from Opuntia, and a

spgcies related to Coelioxys piercei, which was in flight near-

" by, was suspected of being paresitic on_E; anograe, < v
f Y

ALFALFA POLLINATING POTENTIAL. M. anograe—is rarély collected;
Hobbs and Lilly (1954) report that there is no,record of it
having been observed on alfalfa. The adult flight period

indicates gﬂat it might be of some;benefitfas an alfalfa-

'3

. ¥
pellinator, however, its scarcity a%g its probable soil nest-

ing habit limits its usefulness as a pollinator‘df'alfalfa.‘

)

k . . 4
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MEGACHILE (DEﬁOTROPIS) SUBANOGRAE MITCHELL
- S

Figures cf. 26, 27, 65; Map 20 v

Megachile (Megachiloides) subanograe Mitchell, 1934:344

(new species’). 4

1]

. Megachile (Derotropis) subanograe; Mitchell, 1934:163

(comment). . \
L ¥
FEMALE. Tegul#, antenna along with the scape, mandible and Y
légs ferruginous. _Punctlires on tegula shallow and indisglnct,
separated by a distance greater than the’diaméper of pﬁnature.
Mesoscutum more densely punctate péripherally, with punctures ,
separaged by less than their diamg;er; more”sparsely pgnct;%é
medially'with some punctures separated by a distance greater
than the diameterpof puncture.
' B ! o
OOMMENT. M. subanograe can be recogpized by the 3-dentate
mahdiblé (Fig. cf. 65), the ferruginous ‘tegula and the

‘ sparsely punctured mesoscutumfmedially.

» R ~

DISTRIBUTION. Alberta southeast to Wyoming. In Canada, it
has been collected at Hays, Alberta, 5 June 1954, 1F, on
Cirasium -villosa (Map 20). 1

r
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ALFALFA POLLINATING POTENTIAL. Similar to M. anograe, this

species also probably burrows nesting sites in the soil; main

have a preference for Compositae and is extremely rare. ‘,

vty

© o &

. ‘ !
Map 20. Canadian dis®ribution of 3
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Subgenus XANTHOSARUS Robertson = N
\ /fd/ Figures 28, 29, 30, 48, 50, 67, 82
. Xﬁnthosarus Robertson, 1903:172 (description) 2

N

. 7 ‘
Xanthosarus; Mitchell, 1936:120 (description ard biology)

v

FEMALES. Length 12-16 mm. Mandible 5-dentate; outer tooth

i

- “reflexed along the ventral side anfl expanded: Outer cutting ‘
edge, defining the 4th tooth, pﬁrallel-sided for most of its
lengih (Fig?67). Emargin;tion in tHe outer cutting edge
- between 3rd and 4th denticles strongl; oblique and deeper
- than wide, with the distance\betweeq;the apéx of the’3rd tooth
and the base oI'emargination 1.3 times as great as‘:he distance’
between the apices of-the 3rd.and 4th denticles; agex of 4th
. tooth equidistant between the apex of the 3rd tooth and the Y
base of the deep emargination between them. Bevelled cutting :
edge on 3rd tooth projecting toward 2nd tooth, r;duced, oc;upy-
toe 1né less than half the emargination between the two denticles.

(-} . ~
Gradular carinae on. terga II-V developed and narrowly over- »

4

’hunging the gradular groove along the hase; gradular groove
deep, anteriorly, gradually 1nc11neq#posterior1y and extending

A ) :
. over three-quarters.of the tergal disc. Tergum VI nearly ]
FRR - . -
‘ straight in lateral vein; erect, elongate, golden,_hair% T
? P .

- o

scattered medially, becoming more dense lateralli;'showt ‘ T

(Z) , :ppressed.huirs intermixed with the eloggiie hairs, partially ‘

. s 2 .

X

TS
R
\
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. .,
obscuring the integument bej?nth and terminating in g.dens%

ao q

v

-

apical fringe.

¥
-

a2 ¢ ey

MALES. Length 12-14 mm. . Front. legs dilated, mostly yelléﬁish -
’ ~
or testaceous, strikingly contrasting with tha black 1ntegumeéi

T,

on the rest of body nnd appendages. Front basitarsus wider

;ii-~—"“’if/5ise than apex;'broad, polished, longitudinal excavation o
. H extending throughout’ its antero-ventral side; excavationm- |

bordered oZ each gide with a. row of bristles; bhristles along a *
‘ the anterior side becoming progressively shorter apically and
T not e{tending beyond half the length of thé basitarsus. .
(j) /, Antérior sidf of front femur tfanslucent, with a narrow, in-“ il
fuscated or brown border. ‘Front coxal spines wgll developed, -
;nterior,sid§~reddish brown, mostly glabrous, without}n patén .
of stout bristles Juat"nbove the coxul spine.' ﬁesosternum

belring ‘a broad subpolished field with minute sparsely gcattered '"’ 41

. hairs which are usually shorter than the distance between punc-
‘turés; slender, pointed spine on posterior border of the field, .

' just in front of mid coxa; présent in M. dentitarsus and absent’

in M. latimanus and M. perihirta. MNid-femur greatly enlargen, 5
much thicker than hind fempr. Middle tibia without gpical

_spurs;basitarsus with a robust, polished ind glabrous protru- ¢. BN
berance on the ventral side; the shape and size of the

protruberance are distinctive for each of the threeﬁspecieg : S

.
- R % .
- e, . « . .
\ ! - ) ¢ 3
-
» -
«
.
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4

and can be used to differentiagp them. Mandible 3-
dentate,vmostfigylack with,&&e ﬁosterior side yellowish; .
‘iéner side deeplﬁxexéavated and shaped for the reception of
the apgex of the alternate mandible when closed. JVentral

. B 4
mandibular tooth parallel-sided preapicaliy, with a dense

b ' brush of hairs on the oblique apical side, directed outwardly.
Hypostomal tubercle strongly elevated, bordering a large,

glabrous and polished hypostomal concavity, which accommodates
. SN
the sweep of the brush at the apex of the ventral tooth, as
# ,
the mandibles close. Glabrous, subpolished, diagonal band

extending from Jjust' above the lateral opening of the hypostomal

‘(L} - concavity (adjacent to the ventral;gandibular condyle) to the -
\
posterior border of cheek; upper side of the glabrous band
* iy consficuously bordered by a rowbof short,white, pubescence and

the ventral side bordered by a field of white pubescence extend-
; - iﬁg to and covering~the.posterior side of the hypostomal
tubefcle, ‘Vertex, meéﬁscutum medially, and abdome; uniformly
clothed in yelléﬁish-white pubeséence. Postmedian transverse

carina on tergumlyI semicircular in dorsal view with a small

o ] '
median notch along the apical border.
tve

COMMENT. This is a homogeneous subgenus represented by three

»

species in Canada. Morphologically, the females belonging to

-

N
S”

.
N o
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the three species do 'not reveal any consistent, perceptible

" characters by which they can be positively differentiated.
- ’ N

“~

Males, on t%e other hand, begr'distinctive'structﬁral

characters py/which the species can be separaéed,hghce the «
female species can also be determing? by associating them

with their males. Females of M. latimanus can usually be

separated from M. dentitarsus®and M. perihirta”by the geo-~

graphic region which they inhabit. Generally, M. latimanus

occurs east of the 100th meridian, while the other two species

inhabit western regions. There is, however, considerable over-

iap with M. perihirta occurring as far east as Ontario and M.
X« periniria . =

latimanus occasionally found as far west as Alberta. M.

s e e e bt Ap & WO hs ity % L

dentitarsus 1s more limited to western Canada, rarely extend-

ing* east of Alberta. Females'belopging to_Xanthosarus, have

- the S5~dentate mand&blehflattgned, the outer tooth reflexed and

expanded and the cutting side elongated and rotated perpendi- - .

cular to the mandibular condyles. In the flattening process,

the inner éﬁd outer cutting edges (best seen with the mandible
opened) are brought closer together with the result. that the
, / .
inner cutting edge fusgs‘with the third denticle and becomes

obliterated in its outward extension to the base of the and’

denticle. The reflexed, outer tooth is aligned with the four
preceding denticles to form a nearly straight line; the tooth

" 1s éxpanded and eldngated, reéulting in an increase in the

o V' / ,‘ ’ .
p .
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length of fhe'cutting side*(distance between the apices of
the inner and outer teeth). Finally,lthe rotation of the
cutting side from a parallel, .scoop-1like ﬁosftion (e.g. M.
montivaga) to a blade-like position perpendicular to the
mandibular condy§les, approaches a scissor- like mandibular
operation, with the condylgs serving as the pivot and the
cutting side of the mandible as the blade.

it

Females belonging to Xanthosarus can be recognized by

the deep oblique emargination (which is deeper than.wide)

between the 3rd and 4th denticles and tye parallel-sided 4th
/ .
mandibular tooth, which is longer than wide at base. The

obliqueness of the emargination (mostly océupied by the inner
cutting edge) and the angulation of the parallel-sided 4th

tooth, define the cutting path of the two mandibles as they

-

v

slide past each other when they, close.

BIQLOGY. The flattened mandible with the reflexed and broadly

expanded‘outer denticles precludes females in this subgenus
from being able to chisel n;stiné/tunnels in wood. Older
females usually bear‘a shortened mandible with the-~denticles
(particularly the outer tooth) strongly abraded from biting,
grinding and excavating negting burrows in the so0il, Abraded

mandibles with rounded apices would evidently ge incapable of

y
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’

piercing and chiselling hoIes‘in wood. ' Thus, females which
excavate nesting burrows in the soil could not alternately
chisel holes in wood. Hence, three distinctive groups become

apparent; those that nest in the ground (to which Xanthosarus

belongs); those that chisel holes in wood, and those that seek

!

out and nest in ready-made holes, somqt{?es cleaning out or
enlarging smdll holes, or filling enlarged holes with extra

sections of leaf. r . ! ‘

] P »

'
s

Key to species of.the Subgenus Xgnthosarus\

Females

—~
L T

1. White, apical fasciae on terga 1I-V dense and white,

~

usually not interrupted medially on the anterior
terga. Mesoscutum, ferga I and II with copious,
elongate, white pubescence. ?resent only in

Alberta................c0uun. M. dentitarsus (p. 290)

White, apical fasciae on terga II-V less dense and wide,
usually interrupted medially on the anterf%r terga.’
. _Pubescence on méEoscutum and terga I and II more
yellowish, often partially or entirely 51£ck on
mesoscutum medially and tergum II. Pregent gcroés

c‘a’nadaouutvc.oolctovocll;onln't ..illl"l'lh'll’ll.qllz

)

.
1
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] j ’ .
Black pubescence usually occupying the posterior half of
mesoscutum and often extending on to the scutellum,
Usually occurring west of the 100th Meridian, but

occasionally present as far east as Ontario..........

’

Gttt e i s e e e M. Eerihirta (p. 279)
Black pubescence on mesoscutum absent or usually occupy-
ing less than the apical half of mesoscutum, rarely

extending on to the scutellum. Usually occurring

& i

east of the 100th Meridian but occasionally present !

as far west as Alberta.............M latimanus (p. 268)

Males _ {:

Posterior side ©f mesosternum with a sharp spur,

-

1

Just ind

front of midrcoxa..... .....;,....ﬂ. dentitarsus (p. 290)

Mesosternum without & BPUr. ...y e e iitsuvevronerrronnanie =2

-
. A
- \

Ventral side of mid-basitarsus with a broad, glabrous and

polished protruberance which is about half as wide as
| ,

1ODg. . et ienererienenreneaensssosss .M. latimanus (p. 268)
Ventral side of mid-basitarsus with a narrow, keel-shaped,
i glabrous and polished protruberance which is less |

than .25 as wide és long...........M. gerihirta (p. 286)

v

[N
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Opposite p. 268

Face 31. M. fortis, F.
Mandible with the
outer tooth reflexed
and rounded, indicat-
ing that it probab
excavates nesting
burrows in the soil,

A

’
.

B e i O T L0 e gt b

M. Face view.

A
Fig. 30. M. latimanus,
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MEGACHILE (XANTHO@ARUS) LATIMANUS SAY . !

Figures 30, 48, 50; cf. 67; 82; Map 21
' |

e
A )

Megachile latimanus Séy, 1823:81 (new species) *

Megachile (Xanthosarus) latimanus; Pengelly, 1955:199;

) /
‘Mitchell, 1962:157, . ‘ -

.I,” - ‘ \
: f :
FEMALE., In addition}to the characters described for females

>

. in the subgenus Xanéhosarus, to which M. latimanus belongs,

the following characters are usually distinctive in this
- £

Species: Clypeusfusually uniformly punctgte throughout, with- | ]
out a median, longitudinal, impunctate and polished band.

Pubescence onﬂéertex and mesonotum medially, ranging from—— z
entirely yelléwish—white to black; the black pubescence, when é

\
present, rarely extending into scutellum. Pubescence on body

yellowishi-white. Apical faééiae on terga II-V moderately -
narrow and usually interrupted medially on anterior terga.
rLatera%Mdbéllus a little closer to vertex than to eye.
5
MALE, Large, glabrous and polished protruberance on ventral
side of mia basitarsus, broad and rectangular, about half as
wiﬁe as long. Posterior side of the broad and subpolished

4

mesosternum without a sharp spine just in front of the mid-
o

coxa., See "MALES" under Xanthosarus for a more detailed

description.

R DOV o vt s R R A i - bt e it e remem e e
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COMMENT. The female can be recognized by the 5-dentate

) mandible with the paralléi sided 4th mandibular tooth and the

' deép oblique emargination between the 3rd and 4th denticles

which is deeper than wide (Fig.67 ); the predominantly
yellowish-white pubescence on head, thorax, terga I and II;

the uniformly punctate clypeus which is usually without

polished and impunctate median lofigitudinal band; and their

distribution which is primarily restricted to Eastern Canada,

but occasionally extends as far west as Alberta. .

#3

The male can be recognized easily by the large,
polished, rectangular protruberance on the ventral side of
mid-basitarsus, which is about half as broad as long. The ’

' f
sharp spur in the posterior side of mesosternum, just in front

s

of mid-coxa is absent.

DISTRIBUTION. Occurs as far west as'Alberta, Sputh .to Kansas
and Georgia, and east to Nova Scotia. Localities from which
M. latimanus was collected in Canada are as follows (Map 21):

Nova Scotia: Annapolié County, 1 Aug. 1931, 1F, Lathyrus.

Blomidon, 31 July 1952, 1F, 1M. King's County, 29 Aug. 1920,

1 M; 16 July 1929, 1M; 10 July 1930f 1 F, Convolvulus; 15 July
1930; 16 July 1930; 18 July 1930, 1F, 1M, Trilolium; 18 July
1930 41F, Rosa; 2§ July 1930, 1 M; 25 July 1930, 2F, 1M,
Centaurea; 25 July 1930, 1F, Epilobium; 29 July 1930, 4 M;

-
o p— - s e e g e AR Aabin R E A el A LA B A g d
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31 July 1930, 1F, Solidago; 55 July1930,. 1¥, Epilobium; 8
July 193T, 2F, Raphanus; 8 July 1931, 1M, Trifolium; 9 July
1931, Milkweed; 13 July 1931, 1F; Trifolium; 13‘JulX 1931, 1F,
Rosa; 15 July 1931, 1F, Centaurea; 16 July 1931, 1F; 18 July
1931, 1F, Trifolium; 18 July 1931: 1F; 20 July 1931, IM; 30
July 1931, 3M; 11 Aug. 1931, 1F, Achillea; 21 Aug. 1931, 1M,
Solidago; 23 Aug. 1931, 1F, Solidago; 11 Sept. 1931, 1M; 1
Aug. 1932, 1F, 1M, Solidago. Lun County, 3 July 1931, IM.
Smiths County, 15 July 1914, 2F, 1M; 15 July 1914, 1M." Truro,

2 Sept. 1923, 1F. New Brunswick: Fredericton, 7 Aug. 1914,

1F. Shediac, 4 Sept.‘1926, 1F. Prince Edward Island: Dalvay

House, Canadian National Park, 19 Aug. 1940. Quebec: Abbots-
ford, 6 July 1933, 1M; 1 Sept. 1933, 1F. Aylﬂer, 21 Sept. 1923,
1F. Covey Hill, July 1921, 2F. Cort Coulonge, 20 Aug. 1917,
1F. Hemmingford, 27 June 1923, 1F. Hull, 25 Aug. 1884, 1M;

16 Aug. 1894, 1F. Ile de Montreal, 5 Aug. 1906, 1F. Lachine,
18 Aug. 1966. Lanoraie, 11 June 1915, 1F; 13 July 1930. Lowe,
2 Aug. 1948, 1F, 1M., Burdock. Montreal, 10 Aug. 1924, IF.
Quebec City, 16 Aug. 1914, 1F. Rupert House, 8 Aug. 1949, 1F.
St.Anne de 1a Pocatiere, 7 July 1914; 1F; 8 Aug. 1914, IF.
\St. Anne's, 30 June 1921; 13 Sept. 1939; 14 July 1941. Ste.
Foy, 8 Aug. 197f7‘1M; 9 Aug. 1971, 1M, St.Hilaire, 15 Aug.
1926; 16 Aug. 1931, 1F, 2M; 16 Aug. 1971. St.Isidore, July
1936, 1F. St.Martin, 11 Sept. 1926. Ste.Anne de Bellevue,
29 July 1929, 1F; 12 Aug. 1962, 1M; 7 Aug. 1964, 1F; 18 June

7
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. 1965; 22 Jqu 1965; 11 July 19865, I1F, 1M; 30 July 1965; 4

Aug. 1965; 15 Aug. 1965, 1F; 17 Aug. 1965, 2F, 1M; 3 Sept.
1965, 3F, 4M; 14 Aug. 1966; 10 July 1967, 1F. Shawbridge, 7
July 1926; 19‘ngy 1927, 1F. Terrebonne, 29 July 1931, 1F.
Wakefield, 1 Sept. 1950, 1F. Ontario: Acton, 3 Aug. 1951,
9F, Elgcampané; 18 Aug. 1951, 1M, Elecampane; 8 July 155,

1F. Ancaster, 18 June 1955, 1M; 26 July 1955, 1F. Angus, 8
Aug. 1965, 1M. Arkell, 18‘July 1951, 1F, Alfalfa; 20 Jﬁly
1951, 1F, 1M, Scotch Thist;e;’24'July 1951, 1F, Scotch fhistle;
26 July 1951, 1F, Blueweed; Aug. 1964; 20 June 1958, 1F,.
Atwood, 21 July 1952, iF, Sow Thistle. Bell's Corners, 28
July 1939, 1M. Belwood, 6 July 1965, 1F. Brighton, 24 July
1956, 2F. Byron, 2 July 1956, 1F. Cameron, 27 July 1962, 1F.
é;rp, 7-Aug. 1953, 1F. Cayuga, 22 Aug. 1951, 1F, Red Clover;
6 Aug. 1952, 1F, Sow Thistle. Camp Borden, 22 July 1952, 1F,
Alfalfa; 22 Jul& 1952, 1M, Sweet Clover.‘ Chatham; 24 Aug:
1913, 2F, 1s1l. Cochrane, 8 Aug. 1917, 2F; 8 Aug. 1917, 1F.
Qoldwater, 10 Jﬁly 1958, 1M. Dunedin,q21 July 1952, 1F, Ela-
campane; 22 July 1?52, 1F, Elacampane. Dyer's Bay, % Sept.
1951, 1F, Alfalfa; 8 Jﬁly 1952, 1F, Sweet Clover; 29 July 1952,
1F, Red Clover; 8 July 1953, 1F; 3 July 1854, 1M. Eastern
Ontario, no date, 1F. Elmira, 7 July 1959, 2F, 1M; 20 Sept.
1870, 1F. Goderich, 28 June 1955, 1M. Golden Lake, 10 Sept.
1965, 1F. Grimsby, 22 July 1894, 1F. Guelph, July 1922, 1F;
10 July 1951, 1F, Alfalfa; g6 July 1951, 1F; 30 July 1951, 2F,

Ay
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Sunflower; 31 July 1951, l‘é, Sunflower; 6 Aug. 1951, 1F, Wild )
.Lettuce;'6 Aug. 1951, Blue eed;‘13 Aug. 1951, 1F: 1M, Sun- '
flowef}_lS Aug. 1951, 1F, Sunflower; 13 June 1959, 1F; 23

Aug. 1961, 1F; 11 Aug. 1962, 1F, 1M; Aug. 1964, 1M; 12 July

1965, 1M; 25 July 1974, 1M. Hastings, 31 July. Hepwofii,
15 July 1974, .1M; 16 July 1974i 1F, 1M; 26 June 1975, 1M.
Hillcrest, 28 Aug. 1954, 1F, Scotch Thistle; 28 Aug. 1954,

Echium vulgare. Horning, 12 July 1952, 1F. Kendal, 29 July

e

l, 1951, 1M; 29 July 1961, 2F; 29 Aug. 1963, 1F, 1M. Kinburn,
* 18 July 1057, M. Kitchener, 10 Aug..1959, Golden Rod, - 1F. |
‘ Kleinburg, 23 July 1952, 1F, 2M, Elacampane. . Koney, 30 June
«‘U(j) ' i975, 1M. Leaside, 4 Aug. 1961, lF:‘ London, 19 July 1967,
1IM. Marmora, 6 July 1939, 1sl; 6 July 1939, 4F; 10 July 1939, |
2F, 1M; 11 Sept. 1952, 2F, Viper's Bugloss. Midland, 14 July
1974, 1F. Minesing, 11 July 1954, 1F; 17 Aug. 1954, 1F,
Muskoka, no date, 1F. Orangeville, 19 Aug. 1954, 1F, 1M. -
Orillia, 25 June 1924, 1F. Ottawa, 27 July 1911, 1M; 22 July
1913, 1F; 23 July 1913; 25 July 1913, 1F; 11 Aug. 1913, 2F;
ll‘Aug. 1913, 1F; 11 Aug. 1913, le 12 Aug. 1913, 1F; 15 Aug-.
11913, 1F; 15 Aug. 1913; 9 -July 1014, 1F; 13 Aug. 1914, ;-
‘ 13 July 1946, 5F, Alfalfa; 18 July 1946, 3F, "Alfalfa; 16 J&ly )
1952, 1M; 16 July 1952, 1F; 1 Aug. 1957, 1M; 22 July 1963, . g

‘1M; 23 July 1963, 1F; 2 July 1968, 1M; 9 July 1968, 1M; 9
" July 1968, 1F; 10 July 1968, 1F; 1 July 1970, 2M; 6 July
1970, 1F, 1F, 1M. Paris, 29 June 1955, 1F, 1M. Point Pelee,

v
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é Sept. 1954, 1F. Porte Hope, 28 July 1895, 1F; 30 Aug.
1963, 1F. Primrose, 22 July 1952, 3F,Chicory; 22 July 1952,
‘2F, Burdock; 17 July 1956, 1M. Puslinch, 8 Aug. 1951, 2F,
"Alfalfa; 8 Aug.. 1951, 1F; Blueweed; 8 Aug. 1951, 2M, Knapp
Weed; 11 July 1952, 2F, Scotch Thistle. Rockwood, .l Aug.
1951, lF,(Scotch Thistle; 3 Aug. 1951, 1F, Canadian Thistle:
10 Aug. 1951, 1F, Alfalfa.‘ Seaforth, 12 Aug. 1955, 1F. ’
~ Southampton, 9 Aug. 1945, 1F. Speyside, 6 Sept. 1965, 2F;
30 July 1965, 1F; 20 Aug. 1065, ‘1. .Spencgévil}e,”iifﬁfﬁf':r
’ 1939, 1F;‘31 Aug. 1939, 1F. St.John's West, 1 Sept. 1954,
3F, Scotch Thistle., St.Thomas, 27 July 1924, 1F. Strathroy,
2 July 1925,'1F. ,étittéville, 12 July 1939, 1IM. Thornloe, 5
8 Aug. 1917, 1F.’ Toronto, 28 July.1888, 1F; 2 Sept. 1888,

' 1M; 11 July 189;: 1F; 9 Aug. 1957, 1M; 30 Aug. 1963, 1F; no
date, 1F. Trenton, 3 Sept. 1905, 1F. Tweed, 17 July 1944,
1M. Vinelgnd,‘ESKAug, 1950, 1F. Vineland‘Station, 25 Aug.
19?6, 1F; 7 Sept. 193&, 1F. Wellington, 28 Aug. 1954, 11F,
Cichor;um intybus; 28 Aug. 1954, 3F, 1M, Goldenrod; 28 Aué.

1954, 5F, 2M, Viper's Bugloss; 28 Aug. 1954, 1F, Scotch V
Thistle; 28 Aug. 1954, 1F, 1M. White Lake, 22 Aug.11972, 1F.,
Manitoba: Altona, 19 Aug. 1553, 1F, Sunfio&er. Aweme, 14
July, 1IM; 20 Aug. 1914, 1M; July 1920, 1M; 25 July 1922;J1M;
25 July 1924, 1M; 17 July 1924, 1F; 1 Aug. 1925, 2M; 6 Aug.
1925, 1F; 14 Aug. 1925, 1F; 25 Aug. 1025, 2F; 27 Aug. 1925,
1M; 3 Sept. 1825, IF; 11 July 1926, 1M; 31 July 1825, IF.

"
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Balmbral, 26 Aug. 1924, IF, - Brandon, 4 April 1948, 1s1; 4

April 1948, 1M; 20 Aug. 1948, 1F; 18 A?g. 1964: 4F, 3M,,Sun;
flower. Carberry, 30 July 1953, 1F. Carman, iO-Sept. 1954,
1F, Sunflower. Cherhill, 5 Aug. 1952, 1F. Fisher Branch,

22 July 1955, 1M; 19 July 1956, 1F. Eull Lake; 9 Aug. 1965,
2M. Lyleton, 9 Aug. 1939, 2F, plover.i Meléb, 13 July 1948,
2F. “Morden, 2 Sept. 1954, 1F: 11 Sept. 1954, 1B, Sunflover.

1
Oberon, 16 Aug. 1954, 4F, Su?flower; 24 .Aug. 1954, 2F, Sun-

flower. Onah, 12 Aug. 1926; 1F. Pikwitohne, 4 Aug. 1949, 2M.

Riverton, 13 July 1948, 1M. Roblin, 8 July 1931, 1M.: Stead,
g

™~ 7 Aug. 1965, 2M. Stony Mountain, 9 Aug. 1910, 1F. Teulon,

,
O " 1 June 1923, 1M. Treesbank, 11 Aug..1924, 1F. Winnipeg, §

Aug. 1935, 4F, 1sl1; 11 Aug. 1960, 1F. Saska?qhewan: Attéa's
Lake, 11 July 1940, 1F. Estevan, 16 Aug. 1955, 1F, Love; 27 '
. July 1944, 2F, Alfalfa; 29 July 1944, 1F, Alfﬁlfa; 3 Aug. 1944,
2F, Alfalfa; 2 Aug. 1948, 1F, Burdock. Nipawin, 20 ggly 19%4,
2F, Alfalfa; 1 Aug. 1944, lF,'Alfalfa. Regina, 15 Aug.” 1905,
' 1F. Robsart, 17 July 1939, 1F, Sweet Ciovér. Rutland, 26-
July 1940, 1F. Saskatoon, 20 Aug. 1942, 1IM. Smeaton,. 2 Aug.
1944, lﬁz Alfalfa. Snowden, 28 July 1944, 1F, Alfalfa. Swift
a Current, 20 Aug. 1916, 4F; 29 Aug. 1916, 1F. Torquay, 14 Aug.
1955, SM. vdl Marie, 10 Aué. 1955, 1F. White Fox, 21 July A
1944,.5F, Alfalfa. Alberta: Lacombe, 27 July 1959, iF, " ,

[

) Alfslfa. Lamont, 2 Aug. 1972, 5F, 1M.
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AN "~ - 'Map 21. Canadian distribution of Megachile latimanus.
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( . . ~ \
* ‘1:}‘_¢;"’ FLowﬁng VISTTED. ~Abutildg (Tudium Mulluw), (#): Achillea '

. » (Yarrow), (L); t'Agastache (Giantcﬁyssop), (M): Althsea (Marsh—
mallow, Hollyhock), (M); orgha (Leadplaqx), (M); Arabis
~ (Rock~ Cress), (M), Arctlum (Burdock), (L); Ascleglas (Mllk-

‘weed), (L, M), Aster (Asggr), (M), Baptisia (False Indigo,

! - (M) ; Bolfonia (n; ¢ paﬁﬁlé (hellflowe})m,(M); Carduus
! . . (Plumeless’Thistle), (M), Cassia (Senna§ (M); Centdurea

! (StarAThistle), (L); Cephalanthus (Buttonbush), (M);

Chamaemer1on (M); Chr250281s (Golden ‘Aster), 4M;\\C1chor1um

@ ‘ (Chicory), (L), C. intzbus (Chicory),’ (L), Cirsium (Thistle),

s

C . -

| (M), Cleome (Stinking—Clover), (M); Convolvulus (Bindweed), -

. (L, M): Coreogsis (Tickweed) (M),,Luhium (Vipel' Butloss),

i ' etc.), (M); Bidens (Bur-Marigold); (M); Blephilia (Wood-Mint),

~

T G
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A

(L); E. vulgare (Blueweed), (Lj; Eupatorium (Thoroughwort),
(M); Gaillérdia (Blanket-Flower), (M); Gerardia{ (M);
Grindelia (Gumweed), (M); Helenium (Sneezeweed), (M); Helian-
thus (Sunflower), (L, M);{Hieraceum (Hawkweed), (M);
’H?ophyllum (Waterleaf), (M); Inula (Elacampane), (L);

Kﬁhnistara (Prairie~Clover), (M); Lactuca (Lettuce), (M);

R 4
Lactuca canadensis (Wild Lettuce), (L); Lathyrus (Wild Pea),

Trifolium (Clover),

(L); Lepachys (Prairie-Coneflower), ()); Lespedeza (Bush- '

Clpver), (M); Lﬁatris (Button—Snékeroot), (M); Medicago

(Alfalfa), (L, M, PB, P); helllotus (Sweet Clover), (M);
Mentzelia (Stlckleaf), (M), Monarda (Horsemint), (M); Onopordum

(Scotch Plne), (L); Pentstemon (Bgard-Tongue), (M); Petalostemum

(Pralrle—Clover), (M); Phgsostegia (False Dragonhegd), (M);
Potentilla (Cinquefoil), (M);”Psoralea (Scurf-Pea), (M);
Lowentil a 2ole =4

Pycnanthemum (Mountain-Mint), (ki); Raphanus (Radish), (L);

Rosa (Rose), (L, M); Rudbeckia (Coneflower), (H); Ruellia,
(M); Solidago (Goldenrod), (L, M); Sonchus (Sow Thistle), (L);
Stachys (Hedge-Nettle), (y);,Str9phosty1es (Wild Bean), (MX;
(M);

pratense (Red Clover), (L); /

Taraxacum (Dandelion, etc.®, (M); Teucrium (Germander),
(LJ: M) ; _1_‘_'
Verbena (Vervain), (M); Verbesina (Crown—Beard),_(M); Veronica

\ .
(Ironweed), (M); Vicia (Vetch),' (M).
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BIOLOGY. Females e;cavate nesting burroﬁé in mo?nds, under
rqots of lgw growing plants or under stones, in moderateiy
well drained locatioﬂs. It is probable that soil which is
nbt subject to, flooding or excess moisture“&s selected since
the la?vae construct netted cocoons which are not impermeable
to water kFig. 6 ). Elevated nesting sites enable the female

~

to excavate apbroximately horizontal tunnels 5-13 cm. in

I - ‘ﬁ
length and about 2-4 cm. beldWw the surface. The soil is
loosened with the disc-shaped mandible, then raked with the

teeth at the apices of fgpnt and middle tibiae, and pushed

posteriorly out of the burréw bétween the hind legs and ventral

side of abdomen. Cell construction commences by inserting
about 3 circular 1egves at the base of the tunnel, followed
by & to 16 oblong sections approximately ld x 18 mm. to form
the cell wall or cup. The outer leaf sections are merely
pushed against the soil wall, while only the inner leaves

are cemented wifh saliva along the margins to form the cup.
Tﬁe cell ié—provisioned~w;uh 9-16 loads of pollen collected
over a period from 5-12 hours‘(Pengelly, 19555. Aft;r the
female 1ays the egg the cell is sealed with up to 14 circular

: . & ) .
leaf sections approximately 8 mm. in diameter. The circular

leaves are sometimes alternated with soil to form é plug.

. Additional, independent cells may be inserted into the tunnel

when ample blossoms are available to the female. Insertion’

!
¢ ¢

/
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of an additional cell is facilitated by excavating a short
- 3

branch off from the main tunnel, thereby permitting exit of
the bee emerging from the preceding cell. Usually, not more

than three cells are provisioned within a single burrow.

Pengelly (1955) noted that the leaves used for cell

3

construction were taken from: Acer negunde (Manitoba maple);
- .

* Acer nigrum (Sugar maple); Lonicera tartarica (Honeysuckle);

’ Polygonum scandens (Climbing False buckwheat); Prunus americana

(Chokecherry); Prunus serotina (Blackcherry); Solanum dul- /)

camara (Nightshade); Syringa vulgaris (Lilac); Vitis sp. (Wild

grape). )

1

PARASITES., 1In his studies of their life history Pengelly

(1955), observed that\?bout 40% of the cells completed by M.

L

latimanus were parasitized by Copelioxys spp. He succeeded in

rearing 4 males and 2 females of C. rufitarsus; however, he

i

also observed other species which he did not obtain from.

\

reared material, Ants and crickets were observed to raid the
cells and devour the provisions, causing the female to abandon

the nest.

H v N N

b
"

ALFALFA POLLINATING POTENTIAL. DPengelly (1955) reported M.

(3 \ latimanus to be the pdst common pollinator in southern

a
o
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Ontario, visiting 19-28 florets per.minute and,tripping most §
of the flowers visited. . . A

-

|

s

s N # ’ ‘
¢

f"‘e ‘

‘ .
Since M. latimanus nest in the soil, they do not lend

(34

themselves to the shifting of nesting sites desirable for

pollination of large open fields of alfalfa. It is easier

to move bees which nest in wood above ground than bées which:

nest in the soil. However, as indicated for M. melanophaea, .
. they may be suitable for alfalfa fields- adjacent to road 1 ;
: ) :

allowances, hédggs, river banks or strips ©Of uncultivated !
| s land. To ensure perpetuity of large populations, an annual

( }p supply of blossoming alfalfa would have to be available near-

are being established. It is unknown whether M. latimanus o

can construct cells out of alfalfa or whether a second plant i
-

t“ by, particularl§ during. periods when new stands of alfalfa
13

}

| 4 |

; would be required to provide the leQVes for constructing
i £

cells. I x
/ ‘ ' \ i
MEGACHILE (XANTHOSARUS) PERIHfRTA COCKERELL o

Figures 28, 29,'67, 82; Map 22 5 '

{
i N
-~ E - N Megachile perihirta Cockerell, 1898:126 (new species)
. ) . '
E Megachile (Xanthosarus) perihirta; Hobbs and Lilly, 1954: . . | °

455 (ecology); Hobbs, 1956:625 (ecology in relation to

(') production of alfalig seed) ; Mitcheli, 1§62:159 (des- .
MU X o .

cription, distributiop d flower records)
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\ N '
FEMALE. 1In addition to the characters described in "FEMALES"
rE "

of Xanthosarus, the following are usually distinctive of My

perihirta: a polished and impunctate median longitudinal band
extending throughout the length of the clypeus;lblack pubes-
tence on vertex and mesoscutum extending into scutellum;

N AN

pubeécence on body, yellowish-white laterally; apical fasciae

on terga II-V, nérrow, inconspicuous and interrupted medially

‘on anterior terga. Lateral ocellus nearer to vertex than to

\ 7/
eye.

- 4

MALE. Robust, glabrous and polished, keel-shaped brotruberance

on ventral‘side of mid-coxa; protruberance extending from

base to near middle of basitarsus and becomiqg progressively

\

deeper toward the apex; the keel about six times as long as

wide. Posterior side of the broad and subpolished mesosternuﬁ?

withogt a sharp spine just in front of mid-coxa.

.“I -

COMMENT. The female can be distinguished by tle 5-dentate
mandible w&th a parallele%ﬁed 4th mandibular ;ooth and a

deep oblique emargination between the 3rd and 4th denticles,
which is deeper than wide (Figs. 24, 76); the black pubescence
on mesoscutum often extending into the scutellum; the narrow
anﬁ inconspicuous white, apical fasciae on terga II-V, which
are usually interrupted med;ally,“ﬁarticularly on the more

anterior terga; the polished and impunctate median,

' ’ ‘ v
/ 4 -
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P

longitudinal band usually extending throughout the length of

the clypeus; and its distribution, which is primarily res-

tricted to western Canada, although it has been c collected as
far east as Ontario. )
f‘_

\

V- X

The male can be recognized easily by the robust,

glabrous and polished keel-shaped protruberance on the ventral

side of mid-tibia; and the absence of sharp spurs on the

posterior side mesosternum, Just in front of mid-coxa.

DISTRIBUTION. Highest concentrations in western North“America;'

extending from the Mackenzie River to Mexico, dcc;;idnally .
found as far east as Ontagioland Michigan. Localities from
'wgécﬁlg. perihirta was coilected arL as follows (Map 22 ):
Ontario: Cochrane, 8 Aﬁg. 1917, 2M.. Thornloe, 9 Aug: 19%7,
1F, 1M, Manitoba: Pikwitonei, 20 July 1049, 3F. Trees-Bank,

18 July 1910, 1M. Saskatchewan: Earl Gray, 10 Aug. 1924.

. Saskatoon 28 July 1923, 1M. Shipman, 23 Aug. 1939, 1M.

]

Swift Current, 23 Aug. 1916, 1M. Unity, Aug. 1925, 1M.
‘Waske?iu, 26 July 1939, Alberta: Abee, 10 Aug. 1972, 1M.
 Aden, 1M. Athabaska, 12 Aug. 1915, 1M. Auburndale,'5 Aug.

1965. Bow R. Scandia, 2M, Brant, 5 Aug. 1926, 1F. Brooks,
) '
23 July 1926, 2M, 1F. Brocket, 5 Aug. 1957, 1M, 1F; 5 Aug.

. 1957, 1M, 1F, sl; 5 Aug. 1957, 1F. Calgary, 5 Aug. 1926, 1M.

Cypress Hiils, 15 Aug. 1925, 1M. Edgerton, 11 Aug. 1925, 1M,

N
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Edmonton, 2 July 1919, 1M; 1925, 1M; 5 Sepiw- 1950, 1M;

28 Aug. 1950, 1M. Ft.Vermillien, 28 July 1920, 1F. Golden
Spide, 11 July 1957, 1M. Keva, 5 Aug. 1959, 1M, 1F.

Lacombe, 27’Ju1y 1959, 1M, 1F, Lethbridge, 28 June 1913,
1M; 28 June 1914, 1F; 27 Aug. 1914, 1M; 16 July 1916, 1F;

27 July 1916, 1F;28 July 1916, 1F; 29 July 1916, iM; 22 Aug.
1916, 1M; 6 July 1921, 1F; 14 July 1921, 1M; 18 July 1917, 4M;

.28 July 1921,.1M; 15 Sept. 1921, 1M; 18 Aug. 1922, 1M; 6 Aug.

o

1923, 1M; 11 Aug. 1925, 1M; 10 July 1926, 1M; 23 July 1926,
IM; 4 July 1930, 1M; 16 July 1930; 18 July 1930; 18 July 1930,
1M; 20 July.1930, 1F; 14 Aﬁg. 1940, 1M; 21 Aug. 1940, 1%; 22
Aug. i940,’1F; } July 1941, 1F; 24 Aug. 1950, 1M; 25 Aug.

1950, 1M; 20 Aug. 1951, 1M; 7 July 1952, 1M; 25 July 1952, 1M;

25 July 1952, 2M; 30 July 1952, 3M; 31 July 1925, 1M; 8 Aug.

1952, 2M, 1F; 1952, 1M; 31 Aug. 1962, 1F; 16 June 1960, 1F,
1IM; 27 Aug. 1962, 1M; 18 June 1963, 1F, 1M; 6 Aug. 1963, 1F;
30 Apg. 1963, 1M; 21 Sept. 1963, 1F, 1M. Macﬁeod, 21 July
1950l 1M. Manyberries,,ll Aug. 1932, 1F.  Mcﬁurray, 27 July.
f953, 1F. Medicine Hat, 20 Aug. 1911, 1M; 17 Aug. 1917, 1M;

120 Aug. 1960, 2M; 15 July 1917, IM; 17 July 1917, 1M, 2F; 1

Aug. 1917, 1M, 1F; 15 July 1956, 4M. Milk River, 8 Sept.

1950, 3M. Rolling Hills, 31 July 1951,\2M, 1F; 31 July 1951,

|

14; 31 July 1951, 2M; 29 July 1952, 2M; 29 July 1952, 1M, 1F,

sl; 26 July 1958, 1M, 1F. Scandia, 16 June 1946, 1M; 29 June <«

1948; 1F; 27 June 1948, 4M; 7 July 1950, 1My 18 July 1950, 1M;
’ ' ‘ /

‘\ . _ N . v ]
!
\
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'10 July 1906, 1M. Kerémeo, 21 July 1917, 1M, 3F; 17 July, 1918, ,

/ | - 283

!

21 July 1950, 1M; 11 July 1951, 1M, 3F; 11 July 1951, 1F;

, \
.26 July 1951, 1M; 26 July 1951, 11M, 3F; 17 July 1951, 1F;

17 July 1951, 4M, 2F; 23 July 1951, 1M, 2F; 6 Aug. 1951, 1M,

2F; 6 Aug. 1951, 1M, 1F; 13 Aug. 1951, 1M; Aug. 1951, IF.

Nr. Prunus, Aug. 1951, 1M, 3F. Scandia, lé Aug. 1951,/1M, 1F;

17 Aug. 1951, 1M, 1F, sl1; 21 Aug. 1951, 1M, 1F; 8 July 1952;

14 July 1952, 1F; 29 July 1952, 2M; 23 July 1954; 9 July 1956,

1F; 21 July 1958, 1M, 1F; 15 July 1960, 1M, IF; 15 Aug. 1960,

1M, 1F. Stirlin;, 7 July 1941, 2F. The Gap, 8 Aug. 1959. A
Vauxhall, 18 July 1950, 1M, 3F; 23 July 1951, 11M, 4F. Ward-

6w, 9 Aug. 1947, 1M; 19 Aug. 1947, 1M. Welland, .3 Aug. 1915,

F;/ 10 Sept. 1939, 1M. White Horse, 10 Aug. 1927, 2M; 15 .
1 f"~L\
J ly 1931, 3M; 4 Aug. 1952, 2M. British Columbia: Agassiz,

8UJuly 1914, 1M; 24 July 1922, 1M; 21 July.1926, 1M; ‘22 July

1926, 1M; 22 July 1926, 1M. Bowser, 21 June 1955, 1M. Chil- -
cotin, 1 July 1929, 2F; 12 July 1926} 1F; 20 July 1930, 1F;
29 July 1930, 4M. Courtenary, 11 July 1930, lf. Cranbrook,
21 June 1926{ 1F; July 1953, 1M, 1F. Crescent, 14 Aug: 1916,
1F. Dog Creek, 28 Aug. 1967. Duncan, 26 July 1920, 1M.

"Fairview, 7 Aug. 1919, 9M. Fitzgerald, 7, 14, 21 aug. 1921,

3M. Goldstream, 27 July 1902, 1M; 10 Aug. 1902, 1M. Hat ' .
Creek, 26 Aug. 1922, 1M. Hedley, 26 June 1953, 1M. Invermer,

Aug. 1914, 2F; 30 Junme 1914, 1¥. Kamloops, 26 June 1938, 1F;

25 July 1943, 2F; 8 Augl. 1943, 1F; 16 June 1950, 1M. Kaslo,
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1M; 9 July 1953. Lillooet, 5 July 1919, lM;hQ June ;921, ?F;
28 June 1926, 1F. LytEon,pZS June 1931, 1M; 5 July 1931k/1F.
MacGillivary, 14 July 1553, 1M. Manning Park, 7 Aug. 1953,
1M, 2F. Merritt, 20 July 1918, 1F. Minnie, 12 Aug. }?Ef’ 1M,
Mission City, 24 July 1943, 1F. Nelson, 29 July '1897;.July
1897; Aug. 1897, 1M; 19 Aug. 1897, 1M; 25 June 1905, 1M; 28
June 1921l 1M; 26 July 1925, 1M, 1F. Okanaga, 16 July 1911,
1F| 21 July 1917, 2M, 2F; 16 June 1919, 1M; Aug., 2M. Oliver,
3 June 1923, 1F: O Aug. 1943, 1M: 24 July 1953, 1F! 21 Aug.
1953\ 2M, 1F; 29 Aug. 1953, 2M. Osoyoos, 10 June 1919, 3F;

21 July 1953, lM: 1F; 25 Aug. 1953, 1M. Peachland, 2 Aug.
1909, IM. Penticton, 22 July 1909, 1M; 7 Aug. 1916, 2M, 1F;
22 June 1919, 3F; 7 June 1919, 1M; July 1919, 1M, 1F; 3 Sept.
1919, 3F; 7 Sept. 1919, 4M, 3F: Quesnel, 12 Aug. 1946, 1¥;

19 Aug. 1946, 1F. Robson, 10 Sept. 1948, 1F. Royal Oak, 2
Aug. 1917,'1F. Ruskin, 17 July 1953; 1F. Salmoﬁ Arm, 4 July
1914, 1M; 4 Aug. 1914, 1M; 28 July 1925, 1#; July 1928, 1M.

Shuswap, 6 July 1952, 1IM. Sidney, 6 July 1914, 1F, sl; 7 July

i914, 1F; 15 Aug. 1916, 1M, 1F,; 22 July 1925, 9M, 1F.
Summerland, 9 Aug. 1916, 2F; 10 Aug. 1916, 5M; 20 July 1917,

\8M,<§F;'July 1917, 5M, 1F; 1917, 1F; 31 Aug. 1953, 1M, 5F;

30 July 1957, 1M; 15 Sept. 1957, 1F; 4 Aug. 1958, 5M; 4 Aﬁg:
1958, 2M; 4 Aug. 1958, 2M; 11 July 1969, 1M. | Trout
Creek, 22 Aug. 1914, 1F. Vancouver, 15 Aug. 1916, 1F.

Vaseaux, 13 June 1919, 1M; 12 June 1919, 1ﬁ.w$Vernon, 8

»

Aug. 1004, 8M; 24 Aug. 1904, 1M; 24 July
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1917, 1M, 4F; 25 July 1917, 3M, 2F; 13 Aug. 1918, 1M; 25 Aug:

1919, 2F; 20 July 1920, 1M, 1F; 5 Aug. 1920, 1M; 6 Aug. 1920,
1¥; 19 July 1921, 3M; 7 July 1920, 1M; 23 July 1921, 4M' 24
July 1920, 1F. Vernon 26 July 1920, 6M, 2F; 27 July: 1920
16M, 3F; 28 July 1920, 2M, 4F; 28 July 1920, 1F; 28 July 1920,
1M, 1F; 2 Aug. 1920, IM; 5 Aug. 1920, 1F; 6 Aug. 1920, 1M; 8.
Aug. 1920, 1M; 9 Aug 1920, 8M, 1F; 26 July 1923, 4M; 13 Aug.
1923, 1M; 14 Aug. 1923 1M; 21 Aug. 1@23 1M; 29 Aug. 1923,
1M; 6 Aug. 1926, 1M, 1F; 28 Aug. 1926, 1F; 10 Sept. 1926, 1F;
11 July 1929, 1M. Victoria, 17 July 1909, 1M; 13 Aug. 1916,
5M,.3F; 16  Sept. 1917, 3M, 2F; 20 Sept. 1917, 1F; 30 Sept.
1917, 1M; 3 Aug. 1938, 1F; 25 July 1965. Walhachin, 27 June
1918, 2F. WaSa 30 Aug..1959; 3 Aug. 1960, 1F; 3 Aug. 1960, ~

3M; 5 Aug. &960 4M; 5 Aug. {960 Northwest Territories

14 July 1946, 1M; 15 July 1950 2M 22 July 1950 2M; 7 ‘Aug.
19050. Fort Smith, 24 July 1950, 1M. Hay River, 4 Aug. 1951,
5M. Norman Well, 9 Aug. 1949, 1F. Yeliowknife, 14 June '1949,
1M; 26-July 1949, 1M; 4 Aug. 1949, 1M; 10 Aug. 1949, 2M.

ot o e, S s N T A

& e st % i A

[P T

A e ot oin B




[p——" S

. as am e v b e eew mae s o) e e w5 me et m ¥ <k swer b A AR e \.~.-.l-.-«..~xw—~--—-..~y--
vt o s - - -
[PV JUUIUS T IDr 5

Map 22.. Canadian distributiog of Megachilé perihirta.

. ‘ \ y
FLOWERS VISITED. Aster (Aster), (M); Cirsium (Thlstle), (M)

G . Cleomd (Stinking-Clover, 9p1£%r~Flowor) (M); Tpilobium
' (Willow-Herb), (MY; Eriogonum (Umbrella-Plant), (M); Helianthus
(Sunflower), (M); Melilotus (qu?t Clover), (M); Trifolium .
(Clover), (M): . ) \

’ BIOLOGY. 1In southern Alberta, Hobbs and ﬂ111y (1954) noted

1"

. that the distribution of M. Eerihirta is restricted to mixed

prairie or fescue grassland regions. Nests were found in {
gravelly areas, at the bases of widely spaced clumps of graés
o s ,

‘; or pasture sége (Artemesia frigida); or in areas with light,

LS

sandy loam, which were more thickly covered with cllumps of
spear grass (Stipa) and grama grass (Bouteloua). ccasionally,

nests were also found between or under stones. At Cochrane,

() :

Pal
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3 , '
Ontprio, Sladen (1918) found M. perihirta nesting gregariously
in a nearly new and bare, gravel railway embankment. . He also :
found a similar nesting site in a nearly new gravel road at
, , 7

Invermere, B.C. ’ ) ’ - o 3

- 3
3

Burroys are usually excavated down ;ntq the s6il ;t
an angle of approximately 60°, théﬁ curved §§La horizontél
i position at.about 5 cm. underground Generally, three cells

are constructed and provisioned within .the tunnel, but the 5
«—fiumber of cells varies from 1 to 9 (Hobbs, 1956). 7

w

© v

(:} \ Sections of ledves used for cell comstruction are cut

f;om the following plants: Rosa (Rose), Prunus (Cherry),:Salix

(Willow), Convolvulus (Bindweed), Rumex (Curlydock) and

Elaeagnus (Oleaster) (Hobbs and Lilly, 1954).

»

e et as] oo bt

““Construction of the cell base (made with about three

circular sections of leaf, and walls (approximately 15 oblong = A

sections) takeg about 1- 1/2 hours. The cell is provisioned

with approximately 15 loads of pollen, requiring a period of

about 3 hours. An egg is laid on the semi~fluid pollen-nectar‘

wof ‘ matrix within about 15 minuté%i The .cell is then gappeg with s
3-7 circqur‘sections of lear with fhé last cell in th ,

| ,burrow capped with extra leaft sections alternated with EB 1

e . to form a plug. Under optimal conditibns a femaigr;an complete

o - t

=
Vd




’her_lifetime.
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a cell per day. Since a female "lives for about '30 days, Hobbs

(1959) estimated thg; a female completes about 15 cells during

PARASITES AND PREDATORS. In Alberta, Hobbs (1956) reared
the following parasites from the cells of M. perihirta:

Coelioxys rufitarsus Sm., Nemognatha lutea Lec. and Dasymutilla

fulyohirtg (Cress). Solenopsie molesta (Say) (Thief Ant)
ehewed a tiny hole in the cell, shredded the larva and removed
the pieces through its tiny hole which was too small to permit
the bee larva to pasg'fhrough. ‘ L |

‘ ’ ¢ £
ALFALFA POLL;NATING PQTENTIALu From an assessment of the 14
species of Meéachile present in soutﬁern Alberta, Hobbs and

Lilly (1954) Judged M. perihirta and M. dentitarsus to be the

priﬁcipal pollinators of alfalfa. Addrtional preference was
given to M. geri?irfs sinee the adults ha?e an earlier emer-g
gence period-(mean emergence date June 245, which' coihcides
more‘érosely with the flowering period of alialtw@pgln Alberta,

alfalfa flowérs’trippeﬁ after August 5-10 are subject to

being frozen before they can mature.' In Utah, Bohart (1957)

observed that alfalfa is preferred by M. perihirta and that

it lactively trips 18-24 flowers per minute with 98% efficiency.
In es%imating tﬂe\use;ulness of a female in production of |
alfalfa seedj3 Hobbs (1956) calculateé—as tollows:

T
, (K' I 1 N &*
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5 seeds per pod'produced by the flower tripped by the

A

bee
x 372 flowers tripped to accumulate 1 load of-pollen
x 15 loads of pollen to.provision 1 éell -

. C 1 : x 15 cpllgxprovisioned‘during her lifetime

418,500 seeds or about 2 pounds of alfalfa seed.
As the number of untripped flowers diminishes, the bee has to .
spend more time to seek out the untripped flowers, thereby

, ¢educing the rate at which the bee can pollinate the flowers.

! \

Sladen ‘(1918) proposed that M. perihirta "...might be
c} N “feﬁSSuraged to breed in the vicinity of alfalfa fields by :

,sﬁreading gravel and making it firm by rolling". On the other i
\ hand, Bohart (1957) found females nesting abover£;e/soil j
between\bales of hay.r Since hay baleéiare more adaptable to ;
i being transferred to alfalfa fields, requiring cross fertili-‘ C
zation, a populﬁtion with the capacity of nesting between
lgyers of héy could be adapted to large sc;lelalfalfa production.
| /\ E An additional limitation to the use of M. perihirta is its. ‘
apparent requirement for a secondary plant for cell construction.

By the Bone River near.Scandia, Alberﬁa Hobbs (1956) noted

that lack of plants from which leaves could be used for cell

‘comstruction "...compelled M. perihirta to use an isolated

B (73 chokecherry bush, Prunus virginiana L. ...".

- . * i
.
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MEGACHILE (XANTHOSARUS)Y DENTITARSUS SLADEN

‘ Figuresicf. 67, 82; Map 23

N 4
Megachile diligens Sladen, 1918:125 (new species)

Megachiie diligens Sladen, 1918:301 (biology, taxonomy)

Megachile dentitarsus Sladen, 1919:1925 (new name).

Megachile (Xanthosarus) dentitarsus; Mitchell, 1936:127

(description, distribution and flowers visited); Hobbs
and Lilly 1954:455 (ecology); Hobbs, 1956:625 (biology)

'FEMALE. See charazters described for females in the subgenus
" . .
Xanthosarus. Pubescence on head and first two abdominal seg-

ments dense, elongate and white; occasionally, brown hairs
interspersed across mesoscutum and vertex; black hairs not
exteng&ng into scutellum. Broad, dense and con$picuous white,
apical fasciae on terga II-V; ‘fasciae on the more anterior’
terge, usually not interrupted medially. Scattered, erect

hairs on tergum VI white to golden; dense, subappressed

N
.
e

' short hairs, silvery white to brown, becoming more dense

apicomedially. Scopa pale basally, becoming more reddish o

| X
apically. Lateral ocellus usually subequally distant between

I
*

© aye, alfernate ocellus and edge of vertex; sometimes, a

little more distant to vertex.

|
*

MALE. Prominent, pointed spur on posterior side of

e MU ot 1 st 7T, ARk o S W 9 S . e et b o Bt 422 s
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mesosternum, Just in front of mid-coxa. Club-shaped, glabrous
and polished«protruberance on ventral side of mid-basitarsus,
extending fully three- quarters of the length of mid-basitarsus,
width of protruberance subequal to one-third of its length,

A more extensive description of males is given in Xanthosarus.

égﬁehMENT. The female can be recognized by the S-dentate

mandible with the parallel-sided 4th mandibular tooth and the
!

Ldeep oblique emargination between the 3rd and 4th denticles,

which is deeper than wide (FikE.\48, 67); the broad and con-
spicuous white, apical fascise on terga II-V, which are
usually not interrupted medially on the more anterior terga;
copious white pﬁbescence on head, thorax.and first two

abdominal“segments and its distribution confined to Alberta.

f
1

The male can be recognized easily by the prominent

( ) 5
pointed spur on the posterior side of mesosternum just in

front of mix—-coxa. A spur -on the‘mgsosternu@\is also present

\
-in the mdle of M. wheeleri, however, the spur is on the

anterior side of mesosfernum; Just behind front coxa. M.

dentitarsus c&n also be distinguished by the pol;shed; clgvate“

protruberance #n mid-basitarsus; the qnlargggﬁmid-femur‘which
is distinctly thicker than either front or hind femora; the
absence of mid-tibial spurs, and the conspicuous, white basi-
tarsus which is narrower at apex than at base.

g oY
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. - | S T | .
DISTRIBUTIONs. Extends from Alberta south to New Mexico. 1In
Canada, it occurs only in Alberta in' the following localities
N(Map 23): Alberta: Brooks, 12 Aug. 1924, 2F; 14 Aug. 1924,
2F; 17 Aug. 1924, 1M; 22 July 1926, 1F, Alfalfa; 22 July 1926,
2F, Alfalfa; 23 July 1926, Zﬁi/lG/Aug. 1527, 2M, 1F; 21 July
1941, 1F. Heydlauff, 4 Augi 1952, 5M, H5F. Irvine, £2 Aug.
1951, 1M, Legend, 23 Aﬁg. 1955; 2F, Helianthus. Labrador I,
}0 May 1954; 1F. Lethbridge, 28 June 1914, 3F; 27 July 1916,
éM, ff; 22 Aug. 1916,‘3M, Alfalfa; 18 July 1917, 2M; 27 July
1917, 1M; 14 Juiy 1921, 1M; 15 Sept. 1921, 1F; 7 July 1923,
1M; 31 Aug. 1939, 1M, Alfalfa; 13 Sept. 1939, 1M, Anthophora
cell; 4 July 1940, 1&, Alfalfa; 13 Aug. 1940, 1M; 22 Aug.
1940, 2M; 25 Aug. 1940, 1M; 31 July 1941, 2M; 15 Aug. 1941,
6M; 15 Aug. 1948, 1M, Gumweed; 2i July 1949, 3M, Helianthus;
22 July 1949, 1M, 1F, Helianthus; 7 Aug. 1951, 1M, Prairie
Clover; 9 Aug. 1951, 1M; 15 Aug. 1951, 5M; 16 Aug. 1951, 3M,
Alfalfa; 17 Aug. 1951, 2M; 20 Aug. 1951, 4M; 23 July 1952, :
1M; 4 Aug. 1553, 3M, Petalostemon. Magra?h, 14 Sept.- 1951,
1M, Gumweed. Manyberries, 14 July 1949, ZH, Sweet Clover.
quicine Hét, 20 Aug, 1916, 11M; 15 J&ly 1917, 1M.” Prairie
Bluff, 4 July 1970, 1M; 4 July 1870, 1F; 7 July 1970, 1M;

19 July 1970, 1M, 2F, Campanula rotundifolia; 31 Juiy\1970,

1M, Epilobium angustifolium; 14 July 1971, 1M, sl; 23 July

/
1971, 1F; 25 July 1971, 1M; 26 July 1971, 1M; 27 July 1975,
1M, 3F. Redcliffe, 1 Aug.

. [ ' '
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t

1917, 1M. Reéed Deer, 22 July 1926, 1M. Sargudo, 12 July 1939.

Scandia, 20 July 1946, 3M, Firewood; 16 May 1949, 1F; 18 May
1949, 3M, 1F; 19 May 1949, 1M; 20 May 1949, 2M; 21 May 1949 ;
3M£ 23 May 1949, 2M; 24 May 1949, 3M; 26 May 1949, 3M; 28 May
1949, 1M; 21 June 1949, 1M; 18 July 1950, 2M; 6 pug. 1951, 1M;
26 July 1951, 3M; 26 July 1951, 1M; 19 June 1952, 1F; 20 June
1952, 1F; 14 July 1952, 1M; 14 July 1952, 1M; 7 July 1953, 1F;
1949, 1;; 1949, 1M. ‘seQen Persons, 8'Ju1y 1952, 1F. Vauxhall,
20\gu1y 1951, 1M; 8 Aug. 1950, 1M. Wabamun, 7 July 1931, 3F;
28 June 1936, 2F, (Natm) egg; 21 July 1926, 2F. Waterton, 8
July 1923, 1M; 14 Aug. 1921, 1F. White Mud R., Peate River

(/"":

Distriet, 15 July 1932, 1F. Judah-Pepoe River Dist, 9 July

,

1932, 1F. Lake Newell, 10 July 1974,1F, 2M; 24 July 1974, 1F

>

1M; 12 Aug. 1974, 1F, 1IM.

¢
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FLOWERS VIS{TED. Aster (Aster), (H); Cirsium arvense

(Canada Thistle), (H); Cleome serrula (Stinking Clover), (M);

s Epilobium/angustifolium (Fireweed), (H); Grindelia (Guﬁweed),
(H); Helianthus. (Sunflower), (M); Medicago sativa (Alfalfa),

(H); Melilotus alba (Sweet Clover), (M); Petalostemum

xgurgureum (Prai;ie-Clover), (H); Solidago rigida (Goldenrod),

(M); Trifolium pratense (Red Clqve*), (M) ;
(M.
]

BIOLOGY. Hobbs and Lilly (1954) have obse{z;igfg/rentitarsus
to nest in the ground and Bohart (1957) note t 1t)nests

in s0il with 1light vegetation.

erbena (Vervain),

On July 21, ;950, N.D. Holmes
found ;t nesting in a crack in the soil in a potato hill.

The nest was approximately 7 cm. beneath the surface of the
soil. Leaves used for the construction of cells are derived
from|§§li§ (Willow), Prunus (Cherry), and Rosa (Rose) (Hobbs
and Lilly, 1954); Thermopsis (False Lupine), data on label -
Haig. Foraging females have a tendency to make a loud buzz-
ing sound when their foraging activity is interrupted,
however, they are notwknown to\sting.

)
ALFALFA POLLINATING POTENTIAL.

At Medicine Hat and Lethbridge,
Alberta, Sladen (1918) observed large numbers of M. dentitar-
sus actively tripping alfalfa at an average rate of 17 florets

per minute. In Utah, Bohart (1957) reported that alfalfa was

i
IS ! l
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a preferred host and that it trips 18-26 flowers per minute
with about 95% effiéi?ncy. In Alberta, Hobbs (1956) found

that alfalfal flowers pollinated by M. dentitarsus produced

an average of 6,3 seeds per pod, while flowers that were
pollinated by other species of Megachile produced an avefage
of 5 alfalfa seeds per pod.

L]

There appear to be three major limitations to popu-

)

lation increase and engagement of M. dentitarsus in large

scale alfalfa production:

{“} (1) Delayed adult eme:ggnce. Hobbs and Lilly (1954) report
that in 1951 the first females to trip alfalfa were seen

about July 20, while peak numbers did not arise until August
10. The authors aléo foun& ;;égwalfalfa flowers tripped
after August 5~15 were subject to being frozen before the
seed could mature. It is possible that a population with
potenciés for earlier flight might be selected and expanded,
In accord with fhis, a female with early maturing potencies
was ‘collected from alfalfa on June 24, 1926 at Tabeg, Alberta;
additionally, three males wefe collectéﬁ on June 28, 1914,

at Lethbridge, Alberta. The alfalfa flowering period could

also be synchronized with the flight period of the pollinator

/
".,..by retarding alfalfa growth by clipping so that blooming
A : -

() ' would begin about July 1..." (Hobbs, 1956).-
| \

1

. \




t

()

O

/

296

(2) Soil neéging behaviour. Provision of nesting sites in

undisturbed, well drained sandy/soil is incompatible with

large scale alfalfa seed préduction. In some caées nesting
sites consisting of‘packed gravel., along road grades, as pro-
posed bA Sladen (1918) might prove feasible;
. ‘ .
ﬂt may also Be that since this species is closely
,related to M. perihirta, gnd since Bohart (1957) reported
this $species to nes@ between bales of hay, it might be found
thg} a similar transportable nesting material might be !

improvised, for M. dentitarsus.

(3) Secondary plant for cell construction. A suitable

secondéfy plant from which sections of leaf could be cut
for cell construction and a continuing‘annual.access’to

flowering alfalfa fields would have to be available to pro-

-

&

mote continuing population increase. \ bl
g
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, MEGACHILE (PHAENOSARUS) FORTIS CRESSON

Figures 31, 71:; Map 24 .

Megachile fortis Cresson, 1872:262 (new species).

Megachile fortis; Fischer, 1956:673 (morphologﬁ)‘

Megachile (Phaenosarus) fortis; Mitchell, 1962:@56

{(description, distribution and flowers visited).

B
\

FEMALE. Length 17-19 mm. Mandible 5-dentate; outer tooth
reflexed along the ventral side and gfeatly expanded, with
the cuf%ing'side elongated and sgﬁﬁe-like, not suitable for
chiselling into wood (Fig.31). Outer cutting edge defining
the 4th tooth and the emarg%nation between the 3rd and 4th

denticles‘approximately parallel-sided. Inner cutting edge

~occupying the emargination between the 3rd and 4th denticles

forming approximately an‘isosceles triangle, with the dis-.
tancesffrOm the apex of the 4th denticle to the base of the
emargination (formed g& the outer cutting edge) and the
distal side ofuthe inner cutting edge (approaching the 3rd
den%icle) subequal. Bevelled-cutting edge on 3rd denticle,
projecting toward the 2nd denticie, occuﬁying\neérly half
the emargination between the two denticles. Inner cutting
edge (best seen with the mandible opened) extending as a |

distinct carina along the base of the 3rd denticle and fusing

near the base of the second tooth,; the edge strongly elevated,

\
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occupying most of the t&o emarginations (formed by the outer
cutting edge) betwéen the 3rd and 5th’' denticles. Median half
of apical border of clypeus weakly cbncave and with an
impunctate, coriaceous band. Lateral ocellus, a little
nearer to eye than to vertex. Mesoscutum densely punctured,
without any polished qQf subpolished area between punctures;

pubescence pale orange without blﬁck hairs medially. ‘Apical

fasciase on terga II-V qense and complete, not interrupted

med{ally. Tergum VI nearly straight in profile; more dis-

tinctly concave laterally; pvbescence intermixéd ranging

from suberect, plumose hairs to short, appressed hairs, mostly

obscuring &he integument medially toward the apex. Apical
fringe of setae on sternum VI terminating before apex, ex-

1

posing a glabrous, thickened ana slightly upcurved apical rim.

MALE. Length 15-16 mm. Front tarsus and parts of femur and
tibia Yellowish-red, conspicuously contrasting with the
black integument on the rest of the body and appendages.
Front bﬁsitarsus lgnger than wide and approximately parallel-

sided; ghallow, polished, longitudinal band along the anterior

'side,bordered by dense setae, with the border on the dorsal

side terminating a little beyond the middle of basitarsus.
Robust front coxal spine terminating in'a dense pointéd

cluster of short setae; large patch of sfout, reddish-orange

bristles just above the coxal spine. Hypostomal tubercle

Q

+
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weakly developed; represented by a rounded elevation sur-
méunted by @ense setae. Median side of‘hypost;ﬁal concavity
glabrous and subpoligped, with the hypostomal carina entirely
ab§;ht. Narrow, glabrous band extending diagonally from\near
ventral margin of eye to posterior border of cheek. Mandible
3-dentate. Ventral mandibular tooth broadly truncate
apically; inner side of tooth brushing against the hypostomaf\
concavity with a dense brush of plumose hairs directed out-
wardly. Apical segment of flaéellum flattened, obliquely
rounded; anterior side with dense short hairs, posterior side
glabrous and polished. White apisal bands onjterga II-V
progressively more strongly depressed on posterior terga,
with dépth of depression subequal to length of band. Pre-
apical transverse carina on tergum VI rounded apically and
curved ventrally; tergum weakly convex in profile, with\an
elevated median ridge rising above the lateral concavitﬁ.
Tergum VII with a tapered median tubercle. Preapical margin
of sternum\IV)with an acute median tubercle. | P -
| | , ,,»/
COMMENT. The female can be recognized by the S5-dentate
mandible in which both the 4th tooth and the emargination
between the 3rd and 4th denticles are approximately parallel
‘ sided (Fig. 31). The oblique parallel lines formed by the
outer cutting edge define the cutting path as the tyo mandibles

slide past each other when closing; In addition to this,
\ B .
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- | ,
the fringe of hairs on sternum VI terminates before the-apex,

with the apical rim glabrous, thickened, slightly elevated
and extending a little beyond the apex of tergum VI. This

¢ \ ~

is the largest species of leaf-cutter bees, ranging from 17-

19 mm. in length. The mandibular conformation of species

in the subgedus Xapthosarus resembles that in M. (Phaenosarus)
fortis; however, th two groups can be separatéd by the
narrower emarginatiog in the outer cutting edge ﬁetween ihe ~;
3rd and 4th denticles (Figs. 28, 31), the absence of the
glab§ous‘and Ehickened apical rim on sternum VI, and the

position of the lateral ocellus, which is nearer to the

vertex than to the eye in the species of Xanthosarus, and,

-5

~

closer to the eye than to the vertex in M. fortis.

—
&

The male'éan be readily recognized by its distinctive,

apically truncate, ventral mandibular tooth (Fig. 71); or

EN

the postmedién trapsverse carina on tergum VI .which is
rounded apicélly, combined with the sharp preapical median L

tooth in sternum IV. |

DISTRIBUTION. The species is fairly widely distributed,
although it is rarely collected, extending from Manitoba

south to New Mexico, east to Wisconsin and possibly to

S i et eremb et e e ==

British Columbia. A specimen supplied by Simon Fraser

University, suspected to pavé\been collected at Summerland,
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B.C. ,;(did not have a locality label. In Canada, a specimen

was collected at Aweme, Manitoba (Map 24 ).

Map 24. Canadian distribution of Megach#le fortis. . ‘
“ . [ : a f

1

FLOWERS VISITED. Dichrbphyllug; (,§now—on-—the-—Mountain3, {M);
Helianthus (Sunflower), (M); Silphium (Rosinweed), EM);
Solidagc\i (Goldenrod), (}J); Vernonia (Ironweed); (M).
BIOLOGY. There is n-o published.information on the biology ‘ Y
of _&g. fortié; however, ‘\th;e, ,,tlattghgd-and di;sc-shéged mandib}g, y
with the oute;' tooth reflexed and rounded apicall‘ﬁr, indicate

that it is prt{ﬁab‘jly incapable of chiselling tun”nelns in wood, )

but appears to be adapted to excavatfhg nesting burrows in
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nests in the soil, it does” mot lend itself to being readily

. transportable to alfalfa f1elds requiring pollination.
= b

[

Avallable records of flowers visited do not indicate that

the species has ever been collected on anlfalfa. The lack of

¥ LN A
- evidence showing that it can be engaged as an alfalfa
, ™ Py * \ N )
e polljmnator, along with the factor or factors which currently

® N

! ‘ re trict 1ts %gpulation'den51t1es, suggest that the pos51—

b111ties of using M. fortis as an alfalfa pollinator appear
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Subgenus ARGYROPILE Mitchell

Argyropile Mitchellﬁ"19343302 (new species)

@

~

o

: This subgenus is represented by one species in Canada.
P
The female and male characteristics are described under its

species M. parallela.

A}

I
MEGACHILE (ARGYROPILE) PARALLELA SMITH

Figures 32, 33, 66, 81; Map 25

L
Megachile parallela Smith, 18353:191 (new species)

Megachile (Argyropile) parallela: Fiscger, 1951:49

(:} o (biology) ;. .Hobbs and'Lilly, 1954:460 (ecology);
Mitchell, 1962:159 (description, distribution,

3

flower records).

o i

127

FEMALE. L;ngih 13-15 mm. Pubescence on head, thorax and
first'two abdominal terga white; apical fasciae on ferga[II-V
usually distinct and éomplete; scopa uniiorﬁly white.
Mandible:4-dentate and flattened (Fig.66 ); outer mandibular

tooth expanded,;reflexed and aligned with the threg preceding

denticles; cutfting side, between the apices of the inner and ..

outer denticlés, elongated. Inner cutting edge elevated,
* occupying the evenly arcuate and élbngate emafginatio&’formed
by the outer cutting edge between the 3rd and 4th depticles;

93

distance betyeen thé apices of the 3rd and 4tH denticles
/ . - ‘
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nearly twice as great as the distance between the 2nd and

3rd denticles; inner cutting edge fusing distally with 3rd
denticle. Bevelled edge on outer side of 3rd denticle
extended approximately .8 of the 'distanhce to the 2nd denticle
and occupying most of the emargination formed by the outer
cutting edge, between the two denticles. Apical border of
clypeus polished and impunctate, with blunt median tubercle.
Abdominal tergum VI nearly straight in profile, with short
appresseq and plumose silvery hairs, largely obscuring the ?
integument beneath; no scattered, elongate, subereét haitrs
apicomedially. Sternum I‘ﬁith a postmedian carinate rim
extending obliquély, laterally to the apicolateralcmafgin of
sternum; triangle formed, bordered b§ the carina anteriorly,
with minutezégort pubescence contrasting conspicuously with
the bordering elongate'pubescencq. Sternum VII with reduced |
scopal hairs not extending to apical margin but terminating

in a shorg,densejgreapidal fringe; apex of sternum VI glabrous,

subpolished and distinctly upcurved, extending a little

" beyond and above the abically truncate border of tergum VI.

/

MALE. Length 13-15 mm. Pubescence on head and thorax uni-

formly white. Mandible 4-dentate (Fig. 32); cutting side

between the apices of the outer and inner denticles greatly
elongated; inner mandibular tooth strongly expanded, with the

/

distances from the apex of the 3rd tooth to either the inner
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or outer denticles subequal. Ventral mandibular' tooth

/sm.../
Hypostomal tubercle absent;

obliquely tapered apically.
hypostomal carina not extending to base of mandible; hypostomal
concavity weakly defined, with only a small patch of shortened

pubescence lateral to the small outwardly curved brush of
v

hairs at the apex of the ventral mandlbular tooth. Front

coxal spine not greatly elongated with a dense cluster of

short setae at apex; area just in front of coxal spine - -

occupied by elongate, whitish pub€scence, without any stout
¢ reddish bristles. Front basitarsus dark and simple, without
any trace of an éxcavation along the aﬁterovéntral side, or

(}_ ke&en a row of shortened bristles. Apical fasciae on terga II-

IV distinect, usually not interrupted medially. Preapiiiy,)

margin of tergum V sprongly elevated, recurved posteriorly

and carinate. Postmedian’, transverse carina on tergum VI,

strongly flared laterally, semicircularly and deeply emarginate

.

-

-

medially; area above the carina with dense, appressed plumoseﬂ

pubescence concealing the integument beneath; area beneath

the carina with sparse suberect pubescence not. concealing the

Sternum IV with a

integument.. Apical éemargin of tergum VI with a pair of pro-
“minently prZ?%u%}ng carinate denticles. : \

\

sclerotized apical band, followed by & translucent membranous
(‘-}x}»“

flap.

O
l‘_,‘)_ * ' N i

.
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broad and deep apical groove delineating a parallel-sided3 ’ \
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COMMENT, Theifemale can be régogniied by the abruptly up-

curved ‘glabrous and polished apical rim of sternum VI, which

extends beyond and slightly above the truncate apex of tergum

N

VI. A fhickened, upcurved and glabrous apieal rim on sternum
VI is also present in M. fortis, which canﬁpe separated by
the'5-dentate mandible. The mandibular configuration of .
Qaréllelé approaghes that preseﬁt in y, texana, which also

N
has a 4-dentate mandible; an acute inner mandibular tooth and

an evenly éréuate emargination of the outer cutting edge
between the 3rd and 4th denticles, otcupied by the elevated
inner cutting edge (Figs. 56, 66). They can be separated
Lowever by yhe reflexed and expanded outer mandibular—tooth !
in M. parallela, which has the cutting side, between the
apices of the inner and outer denticles, lgqger than the
distance between the apex of the inner tooth and the mandi-

bular acetabulum; in M. texana,crtting side is shorter than

the distance between the apex of the inner tooth and the

mandibular acetabulum.

The male can be recognized by the 4-dentate mandible

combined with the dark and simple front basitarsus, and the
‘ \

absence of reddish bristles just anterior to the coxal spine.

L
DISTRIBUTION. ' British Columbia south to Mexico and east to

Saskatchewan. Localities{from which M. parallela was collepted

[y
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in Canada are as follows (Map 25): Saskatchewan: Lisjeux,

4 Aug. 1955, 1F. Rock Glen, 2 Aug. 1955, 1F. Torquay, 14
Aug. 1955, 1F. (Alberta: Lethbridge, 28 June 1914, 1M; 22

Aug. 1916, 1F; 7 Auéﬂ 1939, ZM; 12 Aug. 1948, 1F, Gumweed;

' s

iS“Aug: 1948, 1F, Gumweed; 15 Aug. 1948, 1F; 17‘Ju1y 1950, 1F,

(
Gumweed. Medicige Hat, 17 July 1917, lM;‘ZP Aug. 1919, 1F,
2M; 16 Aug. 1924; 2M. Wild Horse, 10 Aug. 1927,~1F. British
Columbia: Kamloops, 27 July 1937, 1M. Summeriand, 10 Aug.
1916, 1F, 1M. Thompson River, 8 Aug. 1914, 1F. \Valhachin,

16 Aug. 1942, 3M.

Map 25. Canadian distribution of Megachile parallela.
]
|

FLOWERS VISITED. Boltonia (Boltonia), (M); Ceanofhus (Redroot),

(M); Cephalanthus (Buttonbush), (M); Cirsium (Thistle), (M);
/ .

Coreopsis (Tickseed), (M); Gaillardia (Blapket~Floﬁer), (M) ;

Gilia (Standing-Cypress), (M); Grindelia squarrosa (Gumweed),

(L); Helianthus (Sunflower), (M); Heliopsis (Ox-Eye), (M);
' . |

- . /

i
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<. Heterotheca (Camphorweed), (M); Hypericum (St.John's-Wort),

(M); Lepachys (Prairie—Coneflowéf), (M), Medicago (Alfalfa),

(M); Melilotus (Sweet Claver), (M) ;" Petalostemum (Prairie
Clove}), (M); Phaseolus (kidney—Bean), (M) ; Rudbeckia (Cone-
flower), (ld); Silghiﬁm (Rosinweed), (M); Verbena (Vervain),
\ (M) ; Vergesina (Crown-Beard), (M).
C /

BIOLOGY. The reflexed and expanded outer mandibular tooth
with the elongated cutting edge precludes this species from
being able to chisel into and excavate nesting éites in wood.
The flattened and disc-shaped mandible,lwith the denticles

(j} becoming worn down in older females, suggests excavation of
nesting burrows in the soil. lIn Kansas, Fisher (1951) \
observed a female to enter a burrow in a fallow field on July
16, 1949. The burrow was é&cavated at an angle'of about 45°
29/% depth of about 5 em. A cell, laid horizontally at the |

ottom of the burrow, was constructed of 15 entire leaves

(not sectioned) of Spirea vanhoutteii (Spirea, common orna-

mental shrub) intermixed with 5 leaflets of Trifolium repens
(White Clover). In southern Alberta, Hobbs and Lilly (1954)
reported M. parallela to be restrictéﬁ to the miged prairie
region; however, even there it is rarely found.

| .
ALFALFA POPLINATING POTENTIAL. There appear to be five

impediments to the impléﬁégtation of M. parallela as an

oo - 7‘ ~. i ’
\ [
o
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(1) The species 1s seldom collected and rare (Hobbs and Lilly,

1954), indicating crltlcal unknown surv1va1 conditions

suppressing its population size.

(2) Soil nesting habit, which restricts feasibility of popu-

lation transfer to alfalfa fields reduiring pollination.

q

(3)A Late adult emergence, beginning in the last week in July

and ending early in September, severely restricts the blossom-

@ ing period during which the flower can be fertilized to permit

(-} the seed” to develop to maturity before autumn frost (August

5-15) (Hobbs and Lilly,‘1954j. M. parallela appéars to have

coevolved with such Compositae as Hellianthus spp. and

s Grindelia squarrosa, and the adult flight period of this bee

coincides with the biossoming period of these plants.

\

(4) There is n6 record of M. parallela exhibiting a ppsitive

affinity to foraging upon alfalfa. In Alberta, Hobbs and

Lilly (1954) noted its preference for composite flowers;

B

however, 8 specimens were taken on an alfalfa field when

e

competing flowers were reduced to a minimum by 2, 4-D spraying.

(5) A secondary plant such as Spirea vanhoutteli (Spirea)

might be required for cell construction

(h) the leaves of Trifolium repens (whi

although the use of®

r) indicates that
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it will utilize leaves which are fairly closely related to

alfalfa.

Subgenus SAYAPIS Titus
Figures 34-37, 64, 70, 83

Sayapis, Titus, 1905:154 -(new name); Mitchell

' 1934:301 (subgeneric classification)

5

FEMALES. , Length 11-19 mm. Apical area of clypeus with

elaborate and conspicuous excisions and\protruberaﬂces.
Mandibular inner chting edge absent, or weakly developed as

a rounded or small carihate ridge, far below the apices of the
denticles, which can only be seen with the mandible opened;
ridge of the inner cutting edge extending from inner tooth

to the base of the second tooth. Secondary, bevelled cdtting ®
edgé} extending from the outer 'side of the 3rd tooth, occupy- |
ing about half the semicircular emargination between the 2nd »
and 3rd denticles. Abdomen approximately parallel-sided;
gradular carinae on terga III and RV developed and narrowly
overhanging the gradular grooves; white apical fasciae preéeﬁt
and moderately dense on terga II-V, sometimes interrupted
medially on the more anterior terga. Terguﬁ VI strongiy |
constricted apically; in lateral view, convexly-r&unded on
basal two-thirds, then strongly curved to become flattened

and horizontally iligned on apical third. Pilosity on tergum

|
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VI ﬁighly variable in structure and colour, ranging from the
primitive condition in which the pilosity closely resembles
the slender black to brown hairs 6n the q;scs of anterior
terga III-V (wi?h the integument only sL{ghtly obscured
beneath), to almost entirely clothed in dense, elongate and
appressed white plumose hairs (which conceal most of the

integument beneathbd.

-

<

MALES. Length 11-14 mm. Apex of front tibia-:and tarsi
| stramineous to white, conspicuously contrasting with the dark
brown to black integument on the rest of the body; basitarsus

(:} elaborate, with a polished longitudinal boat-shaped excavation

along the anterior side extending beyond the apex of the

~ i

segment. Frbht coxa with 1-5 distinctiée,eloﬁgated, robust,

reddish bristles, just in front of the long, rounded front'

coxal spine. Mandible 3-dentate with the apex of the middle

tooth about/sgnidistant between the inner and outer teeth.
o .

Ventral ndibular tooth forked apically with a semicircular
/péza

emargi ion separating the two prongs; the emargination
fgs -

occupie&”ﬁi;h a dense elongate érﬁsh of setae-which coincides
with the hypostomal concavity. Glaprous and polfshed
hypostomal concavity narrowed by & long overlapping hyposiomalj
tubercle on the posterior side; outer side of concavity

lateral to the tubercle greatly expanded and extended
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posteriorly; posterior side 6f tubercle with elongate pubes~
cence which is shgrter ;nd more dénse toward the apex. White
apical fasciae present on terga II-V, sometimes interrupted ‘
mediaily»oh phe more anterior terga; translucent membranous
' band beneath the apical Yaséiae on terga II-IV usually extend-
ing 4 little beyond the apex of.the apical fasciae. Gradular
groove on tergum IV with a dehse, wide band of short plumose
hairs along the base, resembling an apical fascia. Pilosity
on tergum VI deviating from the pilosity on terga III-V bysa
greatly incréased proportion of short subappressed hairsAand
a much reduced proportion of elongate erect hairs which arise
from conspicuously enlarged, polished and probably sensitized
sunken craters. Apical margin of tergum VI with the lateral
‘tubercle undeveloped, median tubercle represented‘by a reflexed
submedian carina.

-

CBMMENT. Females belonging to Sﬁzapis can be distinguished
by the elaborated emarginations and protruberanceé on clypeus
(Figs. 34, 37); and the weakly developed inner cutting edge
on the mandibie which is situated below the denticles and
l ‘can be seen oniy\yith the mandible opened.
'Males can be recognized by the elongate and rgbust,
1-5 reddish bristles just anterior to the long, round, coxal

spine; or the apically fbrkéd ventral mandibular tooth.

o
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BIOLOGY. Species within the subgenus Sayapis a#pear to have
) ¥
\devgloped from a Chelostomoides prototype with the inner

mandibular cutting edge undeveloped or weakly developed as a
‘ridge far below the deriticles. The parallel-sided abdomen .

which is strongly constricted apically, also indicates their '

The undeveloped or weakly develbped inner cutting
edge of the mandible does not facilitate the specialized leaf-
\ cutting practises unique to 1eaf—pu££er bees. ‘Thus, withi;
these groups\there is evidence of experimentation and pro-

(} gressive specialization in the leaf-cutting and cell

construction process. In éhelostomoides, which is probably
Py

an ancient group, that is widely distributed around the world,
. < nd .
> resin i&gtead of leaves is used.in cell construction (Hicks,

1927). In Sayapis a somewliat similarqcell construction

procegs is }ollowéd. Cells are made within the pithy core
! . a
of plant stems such as sumac (Medler, 1964). The principal

&

N matrix consists of chewed leaves, soil and leaf pieces, with

k]

* some approximately circular sections of(leaves incorporated
into the partitions between the cells and opening to the

outside.

A
: \ x \ /

(33 In more primitive groups, such as M. montivaga sections .

%

1 Y
of petals which are easier to cut but make less substantial
\ . .

T T e R e S ]

_Structural similarities. ¢
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partitions and walls due to drying and warping a?e,sometimes

used in cell construction.

for construction of the cup, and circular leaves which firmly

lfit in to'seal the cup, are cut from firm leaves by more
|
highly evolved leaf-cutter bees with well developed inner

and outer cutting edges (Fig.'5).

}

Key to Species of the Subgenus Sayapis

&
.

\ ‘ Females .
.*,
1. ., Robust hypostomal tubercle progeoﬁing from the postero-

ventral side of head (Fig. 35)..

L]

2. Clypeus laterally, with a,promipent, parallelisided,

spatulate protruberance. Legs uniformly ferruginous
(Fig. 37 )ittt it it iiiniien e

tapéred protruberarnce.

.

) Clypeus laterally, with a shart,
Apices of tibiae and tarsi ferruginbus
contrasting with the dark basal sections of their
tiblae....... °

o ' o

Precise sections of oblong leaves

M. pugnata (p. 318)
i

Hypostomal tubercle absent..........c.cuoviieinnnnnnnnnnns

.M. fidelis (p.325)_
conspicuously

«’n”hellitarsis (p. 328) |

~
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¢ Males

* '
\ J Y

White apical fascia on fifth tergum absent. Boat-shaped
\
dilation on front basitarsus extending to base of .

: . .
fourth tarsal segment............ M. mellitarsis (p. 329)

"White apigal fascia onbfifth tergum present. Boat-shaped

dilation not extending to base of fourth tarsal

Brush of dark bristles on ventral rim of boat-shaped
excavatiohion front basitarsus, present only on the
basal third of rim. Dorsal side of boat-shapeq

dilation covered with dense appfessed pubescénce

apically............ e e M. éhgnata (p. 317)

Brush of dark bristles én ventfal rim of béat—shaped ex-
cavation extending thfoughout the entire length of
froﬁt basitarsus. Dorsal side of boat-shaped-
dilation, mostly glabrous and polished apically.....
...... e .M. fidelis (p. 326)
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MEGACHILE (SAYAPIS) PUGNATA SAY

}Figures 34, 35, 36, 69, 83; Map 26
1
Megachile pugnatus Say, 1837:407 (new species)

Megachile (Sayapis) pugnata pugnata; Mitchell, 1962:

179 (description, aistribution and flower records);

. Medlef j 1964:918 (biclogy). o
) /

* FEMALE. Length 11-19°'mm. Head approximately cubical in

Q

lateral view; vertex and cheeks greatly extended posteriorly; .
~ !

4 \

distance between the latefal ocellus and edge of vertex about

7

twice as great -as, the distance between the lateral ocelli.
Conspicuous robust hypostomal tubercle, distantly separated
from lower mandibular condyle by an gxﬁanded, subpol ished

and thinly pubescent hypostomal concavityzo Mandible-greatly

elongated; its length from lower man 4bular condyle to apex,

greater than\the maximum length of eye; cutting side of
mandible 4-

ntate, sometimes with a weakly devéloped 5th

tooth between the inner and 3rd denticles. Clypeus short

[
\ -

/fﬁ and strongly prottuding anteriorly, with a truncate megien -

“ubercle, bordered on each side by a rounded emargination and.
a blunt, subpolished lateral tuberecle (Fig.34 ); clypeal
field below the submedign transverse protruberances sub—

polished with sparsely scattered hairs; area above the

protruberance .gtrongly punctate with white or brown hairs

! -

!
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arising from the punctures. . Labrum elongated, nearly twice

as long;as wide at base; .apical border concave medially.
Abdomen elongate and approxiﬁately pa?allel-sided in dorsal
view. Terga II-V usually with short brown to black pilosity
on discs; white apical fasciae usually distinct. Pilosity on
tergum VI highly variable in structure and colour; rangingr
from the primitive condition in which it,close1§ resembles
the black to brown pilosity on II-V with the integument only
slightly obscured Egnehth (except aléng the aéical rim) to
mostly clothed\with whife,hsupappressed plumose hairs yhich
largely conceal the integument. Scopa pale ocrange on sterna
II-V; variously infuscated to black on{étFrnum VI, terminating

in a dense fringe of brown setae along the apical rim. Apex

-

* of sternum VI usually with a small median emargination.

[

MALE. Length 11-14 mpm. Elaborate, boat-shaped excavation ?n
the anteroventral side of/iront’bégitarsus extending to near
the base of the/4fﬁ/£arsal segment; dorsal side of extension \

clothed with dense appressed pgbescence; ventral rim bordering

the excavation with a dense fringe of bfown setae extending
. ¢

I .
for only'a third of the proximal length of basitarsus; distal

a

section of ventral rim narrowly inflexed to overlie the

excavation. Dense, elongate, fringe 6f pubescence along
Co ' '

posterior rim on front tarsal segments 1-4 no%,clubbed

apically. - Apical white fascia ‘on tergum V present. Apical

i s

/
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gegment of flagellum weakly flattened and dilated.
| .
COMMENT. Females of M,méugnata can be readily recqgnized by
the robust hypostomal tubercle on the postero-ventral side of
the head; or :he unusually elongate mandible which ;s longer
than\the maximum diameter of eye; or the broad polished and
thinl; pubescent hypostomal cavity between the mandible and
hypostomal tubercle.

-

B

Ma}es can be distinéu?shed by the elaborate front
basitarsus with a prominentlfringe of brownkgetaecgn‘the
?asal third of the véntral riﬁ surrounding the boat-shaped
concavit&. s N ) .

¢ p , .
Genotypically and phenotypically, this is a highly

variable species, exhibiting both spatial and populational
f N ' I .

b

N ‘ '
variations. Length of female varies from nearly 11 to 19 mm.

indicating that some females may be nearly twice as large as -
otﬁers. Tﬁese females do not build cells in which ovate
sectionslof leaves of predetermined length are brought in to
construct the cup-shaped cell, which is later provisioned
approxiqately two-thirds full with polleu and neqtar and then
capped with circular leaves cemented aroﬁnd’the rim. Instead,

[ (
they merély use partitions between the cells in the tunnels.

It may be that availability of suitable flowers and fluctuating

!
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fo

weather conditions may affect the debth of pollen and nectar
4

provisioned in‘the tunnel with the accompanying genetic

o

plasé}city for viable larvae and females to develop upon
greatly reduced supplies of nutrient, resulting iq remarkable
phenotypic variation‘within a population. A coq¢inuum of
spatial variations are also evident with predominpnt melanistic
pubescence (particularly noticeable on the sixth tergum pre-
sent on specimens developing in cool, damp regi&ns, and

xanthic pubescence in hot dry regions. ﬂ

b3

DISTRIBUTION. Widely distributed in North America, extending
as far north as the Northwest Territories and as Tar south as
Texas; in Canada it occurs from the east to the west coast.

hgcalities from which it was co%lected in Canada are as

follows (Map 26):

ATaNIES _
Map 26. Canpadian distribution of Mfgachile pugnata.

5
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ova Scotia: \Kings County, 15 July 1931, Centaurea; 29 July\
. 1931, lFi Cirsium. New Brunswick: Fredericton, 20 Sept.

1948, 1Fﬂ Queljec: Aylmer, 21 June 1915, 2M. Forestville,

\ 11 Aug. 1950, 1M. Fort Coulonge, 18 July 1919, 1F; 23 July

1919, lh. Gatineau Park, 11 Aug. 1948, 1F. Hemmingford, 19

uly 1Q25, 1F. 1Ile de Montreal, 19 Aug. 1906, 1F. Kazabazua,

July 1913, 1F; 8 July 1913, 1M. Lowe, 2 Aug. 1945, 2F, 1N,

| e

Burdock. Quebec City, 8 Aug. 1914, 1F. Terrebonne, Aug. 1926:
Onlario: Arkell, 3 Aug. 1951, 1F; 22 July 1974, 1F. Avonmore,
1; July 1939, 2M. Carp, & Aug. 1950, 1F. Constance Bay, 23
i _ , July 1969, 1M, E%amosa, 29 Ju1y11959, 1F. Guelph, 31 July'
| £~) 1951, 1F, Sunflower; 12 June 1967, 3F, 2M, Ex soda straw;
| 17 June 1969, 1¥. Marmora, 10 July 1955, 3M; 13 July 1952,
IM; 20 July 1957, 1M. Ottﬁwa, 13 Aug. 1902, 1F; 1 July 1913,
1F, %Hi,l,July 1913, }Mj 8 July 1913, 1M; 11 July 1913, 1F,

2M: 15 July 1913, 1F; 15 July 1913, 1sl; 15 July 1913, 1F;
\

22 July 1913, 1F; 26 July 1913, 1F, 1M; 27 July 1913, 1M;
|

21 July 1954, 1F, Chicory. ‘Perth, 15 Aug. 1950, 1F. Pus-
}inch, 30 July 1953, 1M/ Rockwood3 3 Aug. 1951, ly, Sow
Thistle. Spencerville, 14 Aug. 1939, 1F. St.Thomas, 23 Aug.
1924, 1F. \§&abury,‘1sss, i¥; 25 Aug. 1889, 1F; 1890, 1F,
Tremton, 12 Aug. ‘1906, 1F. Thornloe, 9 Aug. 1917, 1F.
. Toronto, 25 July 1891, 1M; (no date), 1F, 1M. Manitoba:
- ' hAltona, 17 July 1953, 1M, Gaillﬁ;dia. Aweme, 20 July 1914, 1F;

i
i , ¢
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13 July 1916, 1F; 15\Ju1y 1916, 1F, 1M; 9 July 1917, 1F; 20
\ June 1925, 1M; 23 July 1925, 1F; 1 Aug. 1925, 1F. Bogey Creek,
| 5 July 1962, 1F. Erickson, 29 July 1976, 1F; 2 Aug.Q1976, |
| 1F. Sprague, 9 July 1948, 1M. Teulon, 24 July 1922;. 17 July
‘ 7/ .

\ 1923. Wanless, 20 July 1953, 1M, Nest in poplar log.

\ . Winnipeg, 6 Aug. 1936, 1F. Winnipeg Beach, 16 July 1916.

| Sdskatchewan: Love, 3 July 1943, 2M, Hydrophyllum; 27 July

1944, 1F, Sow Thistle; 29 Ju1y11§44, 3F, Sow Thistle in
. ' Alfalfa field. Lisigux, 4 Aug. 1955, 1F. Nipawin, 7 Aug. 1
1 ; : 1955, 1F. Radisson, 29 July 1907, iM. Rock Glenn, 2 Aug. o
1955, 1F; 2 Aug. 19§5, 1F¥. Snowden, 28 July 1944, 1F, 1M, - ;
k (j Sow Thistle; 28 July 1944, 1F, Aéoseris. Torquay, 14 Aug.
1955, 1F. White Fox, 4 July 1941, 1M, Dandelion, pub T54
golden; 27 June 1944, 1M; 4 July 1944, 2F, Dandelion; 21 dJuly
1944, 1M, Sweet Clover. Alberta: Beaverlodge, 25 June 19 1, {\
1F; 31 July 1931. Cypress Hills, 10 Aug.\1939, 1F; 13 July ‘
1949, 1F, Sweet Clover. Delburne,l7 Aug. 1962, 1M. \Edmonton, x
11 Aug. 19163 1M; 21 Aug. 1916, 1M; 21 Aug.'1916, 1F; 26 Aug.
1950, 1F. High Prairie, 10 July 1931, 1F. amont, -2 Aug.
1972, 1F; 3 Aug. 1972, 1F2 7 Aug. 1972, 1F; 15 Aug. 1972, 1M
Lethbridge, 28 June /1914, 1M; 22 Aug. 1916, 1F; 6 July 1921,

1M; 19 Mug. 1991, 1F; 2 Sept. 1948, 1F, Gumweed; 12 Aug. 1948,
: 1F, Gumuweed; 15 Aug. 1948, IF, Gumweed; 8 July 1956, 1F. z
Medicine Hat, 17 June 1917, 1M; 23 Aug. 1919, 1F, 2M; 16 Aug. VR

4 T ' . I\’
. (.} . 1924, 2M. Mcﬂurrayﬁ 17 July 1953, 1M, Nordegg, 5 Aug. 1921, Nt

'
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1%. Opal, 9 Aug. 1955, 1F. Orkney Dist, 2 Aug. 1930, 1M.
Prairie Bluff, 7 Jﬁly 1970, 1M: 19 July 1970, 1F, Erigeron
speciosus; 24 July 1970, 1F; 24 July 1970, 1M, Erigeron
speciosus; 5 Aug. 1971, 1M; 27 July 1972, 1F; 27 July 1975,

- 1F. Shaghnessy, 2 Méy 1967,\1F, emerged in laboratory. ‘
Wabamun, 23 June 193?, 1M. W;terton, 9 Aug. 1927, 1F. Wild

Horse, 10 Aug. 1927,{1F. British Columbia{ Armstrong, 8

§

July 1931, 1F. Cron Nest, 23 July 1926; 1F. Fitzgerald, 21
Aug. 1921, 1F. Fort Steele, 22 July 1915, 1F. Invermer;,

J30 June 1914, 1M. 14 Aug. 1915, 2F. Kamloops, 27 July 1937,
IM; 25 July 1943, 1F; 24 Aug: 1943, 1F. Kaslo, 11 June 1905,
1F; 23 June 1906, 1F; 10 July 1906,.2F; 4 July 1916, 1M; 3
Aug. 1916, 1F. Kinistino, 10 July, 1F. Lillooet, 9 June
1921, 1F; 30 June 1926, 1F (SetonLgke). Naramata; él June
1819, 2M. Okanaéhn Fles, 15 June 19853, 1M. Peachland,\ZI v
July 1909, lFﬂ 1M; 6 Aug. 1909, 1F, 1M.‘ Penticton, 21 June
1919, 1F, 1M; 7 Sept. 1919, 1F. Quesnel, 12 Aug. 1946, 3F.
Robson, 30 Aug. 1948, 1F. Rollat/ZI/&uly 1927, 2F. Salmon
Arm, 4 July 1914, 2M; 4 July1914, 1F. Saratoga Beach, Oyster
River, Vancouver Island, 7 July 1933, 1F. Smithers, 4 A;g.
1944, lg, 1M, det. Mitch. Summerland, 9 Aug. 1916, 2F; 10
Aug. 1916, 1F; 10 Aug. 1916, 1F, 1M; 10 Aug. 1916, 1F; 20

July 1917, 1F. Thompson, 8 Aug. 1914, 1F. Vancouver, 25 Aug.
1802, 1F. Vernon, 25 July 1917, 1F, 1M; 23 July 1920, 2F;

26 July 1820, 3F; 27 July 1920, 5F; 28 July 1920, 1F; 3 Aug;

A o ks, £ b S 2
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1920, 1F, 1M: 6 Aug. 1920, 1E; 9 Aug. 1920, 1sl; 26 July
1923, 1F. \Walhachin, 27 June 1918, 1F; 27 June, 1F; 16 Aug.
1942, 3F. Wasa Lake, 2 July 1960, 2F; 2 July 1960, 1M.

Williams Lake, 11 July 1938, 1F. Northwest Territories:

Fort Smith, 14 July 1950, Thistle; 15 July 19850, 2F; 23 July

1950, 1F.

| | .

[
FLOWERS VISITED. Agoseris (L): ‘Arctium (Burdock), (L, M);
Asclepias (Milkweed), (M); Aster (Aster), (M); Blephilia
(Wood-Mint), (M); Brauneria (Purple Coneflower) (M); Carduus

(Plumeless Thigtle), (M) Centaurea\(Star Thistle), (L);

Cﬁrysanthemum (Chrysanthemum), (M); Cicuta SWater-Hemlock),

(M); Circium (Thistle), (L, M); Coreops s (Tickseed), (M);
Dianthera (Water-Willow), (M); Erigeron speciosus (Showy .
Daisy), (L); Gaillardia (Blanket-Flower), (L); Grindelia

(Gumweed), (L): Helianthus (Sunflower), (L, M); Hydrophyllum

(Waterleaf), (L); Lepachys (Prairie-Coneflower), (M);
Meli%otus (Sweet Clover), (L, M); Monarda (Horsemint), (ML);

Nepeta (Catmint), (M); Rudbeckia (Coneflower), (M),

R. Se;otina (Black-eyed Susan),w(M ML); Silphium (Rosinweed),

(M); Sonchus (Sow Thistle), (L); Taraxacum (Dandelion), (L,

M); Trifolium (Clover), (M); Verbena' (Vervain), (M); Verbesina

(“Crown-Beard), (M¥%; Vernonia (Ironweed), (M); Veronica (Speed-

well), (ML); Veronicastrum (Culver's Physic), (ML).

b e e e v e = teme A% am e A it Aok SY A D Sebadet ok n A ekt wni w Shos vini o
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"provisioned within each twig. The mature larva constructed
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\

BIOLOGY. In Manitoba, Cole (1953) found a nest of M. pugnata
in a poplar log. Medler (1964) in Wisconsin, succeeded in

getting females to nest in trap nésts made from bundles of \

- kS RN Y (AT A AT Skt e

sumac twigs.. The female that inhabited the pithy éérp of the

,,/
twigs did not con$§truct cup-shaped cells (Fig. 4) as most

other species of Megachile. Instead, only partitions, 223
cm. thick, made from circular-:leaf seétioﬁs, chewed leaf and
soil were constructed.lﬁprovisions of polieﬁ and nectar were
placed against the par£ition and enclosed within the sumac

walls in cells about 15 mm. in length. A vestibule consisting

b o ieiln ks e

Pf an empty elongate cell-was generally fortified with several

P

layers of leaf sections alternated with chewed leaf fibre and

soil,'to form a plug 3-6 mm. thilck. Usuaily, 3-4 cells were

JURAT VN

a semi-parchment-li%p cocoon. in which it overwintered. During

the following summer, 17-19 days at 21° were required for the

adult to emerge. T {x\\i
L d \ :

em e

*

PARASITES. From the specimens attracted to the sumac trap
nests, Medler (1964), reared the following: Host: M. pugnata -
25; Parasites: Coelioxys alternata (Say) - 3; lLeucospis affinis ;

(Say) - 2; Melittobia chalybii Ashm., - 209 (small ch#lcid

* - Q

parasites produced from 1 bee).

N
A 5
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ALFALFA POLLINATING POTENTIAL. Although the flight period of
M. pugnata is relatively early, with adults collected from
mid ~June extending to September, fhere are no published records

\
of it being collected on alfalfa.

In their study of alfalfa pollinators, Hobbs and Lilly
(1954) in Alberta and Pengelly (1955) in Ontario, stated that

it was seldom observed and that none were found p0111nat1ng

R

alfalfa

MEGACHILE (SAYAPIS) FIDELIS CRESSON
!

Figures 37, 70; Map 27 o

Megachile fidelis Cresson, 1878:120 (new species)

Megachile (Sayapis) fidelis; Mitchell, 1937:180

(description, distribution and flower records).

FEMALE. Length 11-13 mm., Mandible 4-dentate with the semi-
circular emprgination between the 3rd and 4th denticles
naTrower and deeper than the emargination between the 2nd and

3rd denticles (Fig. 70). ' Apex of clypeus witg/a polished

qbe%k—like median protruberance, accentuated by a deep emar-

gi#ation on each side; a distinctive dorsoventrally flattened
anq 1atera11y parallel-sided protruberance borders the emar-

gination laterally; tgﬂ lateral protruberance extends

.
| | ‘
- -
¢« A - -
(
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anteﬁéorly then curves ventro-medially. Labrum sub-parallei

laterally and truncate apicélly; more than half as wide as

\Jong. Gradular carina on tergum V weakly developed or -

obliterated medially. Legs uniformly ferruginous, contrasting

with the da¥k brown to black integument on the rest of the
body.

MALE. Elaborated boat-shaped excavation on the anféfo—ventral

side of front basitarsus extending to just a little beyond the

\ / ' v
_base of the 3rd tarsal segment; apical section of dorsal side

- of extension mostly glabrous and subpolished; ventra} rim

border1ng the excavation with a dense fringe of brown setae

-

extending throughout the entire length of basitarsus; apical

border of extension emarginate just in front of 2nd tarsal

segmentf" Dense, elongate fringe of pubescence along posterior

P

rim of frént tarsal segments 1-4 clubbed apically.
White apical fascia on tergum V present Ap%qal segment of
‘flagellum not flattened or dilated.
COMMENT. The female can be recogﬁized by the distinctive
progruberances and emargiﬁations.at the gpex of clypéus with
) the beak-like median and the’éarallel-sided lateral protru-

berance; or the#g\iformly ferruginous legs contrasting with

v

7 .
(?3-9" the dark 1ntegument or the rest of the body, or the 4-
. dentate. mandiple, with a narrower and deeper semicircular

o . ! ‘e L 3

) b T

e
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emargination (without an iqher cutting edgé) between the 3rd
\and 4th denticles, than the emargination between the 2nd and
3rd denticlgs. , ‘ ~— o
The malés can be distingy}éhed by the elﬁborated boat; ’
shaped structure on fréhlmbasitarsus with a row of dense
brown bristles extending throughout the'lepgth of the ventral
\rim bordering the excavation; of, the presencé of 1-5 robuét
‘reddish~br%st1es anterior to froné coxal spine, comp;ned With: K
theﬂgldbrous ana subpolisﬂed dorsal side of the apical
éxté&sion on front basitarsus.
i * B
. | . \ E |
DISTRIBUTION. British Columbia: Creston, 14 Aug. 1916, M.

Okanagan Falls, 21 July 1917, lgk » Sicamous (Shuswap Narfows),

4

" 31 Aug. 1943, 1F. Summerland, 9 Aug. 1916, 1F. Vernon, 13
Aug. 1904, 1M; 23 July 1920, 1M; 27 July 1920, 2F; 3 Aug. 1920,

L.

~ ﬂap 27. Canadian distribution of Megachile fidelis.
w ! . 3 ]

jflap 28.? Canadidn distribﬁtion of Hegachile mellitgrbis.

‘ N

.
AN ' '
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S Megachile mellitarsis Cresson,

. (Pig. 68).
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FLOWERS VISITED. Aster (M); Cleome serrulata (Stinking-

Clgyer), (M) ; Cosmos iM); Daucus carota (Carrot), (M); Verbena

(Vervain), (M).

Al

k4 N t
|

ALF%LFA POLL%yATING POTENTIAL. There is no published récord

~of M. fidelis pollinating alfalfa. The species is ;afely\

°'collectgd; data labels'on specimens show that it has a late
. flight period extending from ji?; 26 ‘to Aug. 31, {ndicating
that’éan if the.species were mére abundant anq preferred

_'fogaging on élfaifak its delayed flight period would curtail,

its usefulness as a pollinator of alfalfa. J
\ .

. L . )
- MEGACHiLE (SKYAPIS) MELLITARSIS CRESSQN
Figure 68; Map 28 / :

1878:121 (new species)

. . \ . N |
T « Megachile (Saggpis) mellitarsis; Mitchgli, 1937:194
, s Y Cow G ’ *

(descriptibn, Aistribution and flower records). |

-
!
! &

[

FhuALEL Length 13-16 mm. ;hgnd%ble 4—ge§¥at§\\éith sibequally.,,
~de;p semicirgular emgrginationg on each side of tﬂ% 3rd tooth;
| ém&fginatiéﬁﬂtétween the 3fd anuu?th dent;clesmnot dccupied%
by an 1nn;r cutting edge; emargidation between the 2nd and 3rd
dehiticles with a bevelled edge "extending from_théﬂaﬁtéirgiag
of the 3rd tooth to occupy approximately half the excision a

Apex ot ck&peﬁs viewed ventrally With a posterior

u

@




Labrum subparallel,
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semiovate field with a couple

middle, forﬁing a subpolished,
4

1 \

of enlarged punctures out of which arises a dense clustex:of

sétae' clypeus in face view, with the anterlor rim forming a

. rounded medlan and a mode arcuate lateral protruberance

relatively short, 1,5 times as long as

contrasting

wide. Apices of tibiae and tarsi fermginous,

(¢} ) DR
with the dark color on the more basal part of the legs.

;Gradular carina. on tergum V well developed, overhanging the_

gradular groove along its base.

s ©
. l =

. I
MALE. Length 11-12 mm.

Elaborate boag-shaped stru&ture on

antero-ventral side of front basitarsus extending to 4th tarsal ~

segment; ventral rim bordering the -.excavation inflexed and
o I - '

expanded apically‘to overlie the lower part of tﬁe’concavity.

Apical segment of flaggllum flat%gned and ‘dilated. Apices of

o

ﬁhe middle and hind tibise and tarsi ferruginous, conspicuously
contrastinggwith the dark colpur‘oﬂ‘the more basal part of

their legs. White apical fasciae present on terga II-IV,

absent in tergum V.

, . y

COMMENT. The female can be distinguished by the ferruginous
I

apices of the tibia and tarsi; or, the posterior and apterior

ridge on . the ventral side at the apex of the clypeus, witp

o [

ald anterior ridge; anterior ridge arcuate on each side of the .

et it e A e B bbbt s R S e
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the anterior ridge separated on each side of the middle to

.

/

form a conspicuous, polfshed, semiovate field; .in face view,

o o 4 AT o7 e i ot 2 e e ER i ot 10 PNl Bl 5 AU, T e L

the; anterdor ridge forms a broadly rounded median and a more acute
*

, N

3

lateral protruberance.

Ay

The male can be sepé)gfig_by the ferruginous tibial

' ¢
apices and tarsi of middle gnd hind legs; or, by the 3 or 4 *
elongate. robust,reddish bristles just in 4ront of the long,

rounded front coxal spine, combined with the absence of a

¥ .
white apical fascia on tergum Y. ﬁq (
v . ’ N . ﬁ o
DISTRIBUTION. British Columbig south to California and east

In Canada, one femaie fras collected at Westbank,
¢ L3 N
1

to Colorado.
B.C. 20 July 1919 (Map 28).

FLOWERS VISITED. (M). N

/I

Aster (Aster),

v

ALFALFA POLLINATING POTENTIAL. Even if g: mellitarsis were
4

.its foraging preference would probably corres-—

more abundant

pond with that of the other Species in the subgenus Sayapis,

la positive preference for flowers in the family

[

which exhibit

gompositae. )

®

[
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) V. PARASITES AND PRIDATORS OF MEGACHILE ' ‘
| - Figures 84 - 103 %
r , Over thirty pargsites and predators have been reported
'

to destroy up td nearly 8Q% of the potential population of
leaf-cutter bees. Hjigher levels of parasitism and predation

\ are likely with increased host populations of alfalfa pollin-

ators. The fol lowing-k€ys ére designed to differentiate most

| ) ) '
E of the notorious enemies of these bees (TFig. ). TFollowing

the keys, brief notes are provided #n the biology of the /
: 3 ~ parasites and predators. ' , )
(;) . / 1. Mandibles .absent, mouthparts coiled (Fig. 103)(Lepidoptera--
4\ s
o Moths)......oovvennnenn. e e e Vitula edmundsii Pack
/
S Mandibles pgesent, mouthparts not coiled..........covevenn 2
/ . *
’ AN

2. .Tho£ax and abdomen separated by 2 or 3 strong constric-
tions, with 1 or 2 elevated nodes between the ; S
o consgriptions (Fig. 955(Ants) ....... eeevev... . Formicidae
ihorax and abdomen qﬁ;(separated by a constriction, or ;
gseparated by one constriction, without any elevated |

nodes between thorax and abdomen................... PP
T R . \ . . ’

T, T
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3. Anterior pair of wings membranous and translucent. Thorax

and abdomen separated by a consfriction (Figs.85-94)

. .(Hymenoptera). . .......covuues. e et eer r e e -4

nn e TRV ¢~
»

Anterior pair o; wings not {ransparent, but thickened and

N

modidi‘ed to form protective covegs. Thorax and abdomen

! not separated by a ch§trict16n iFigs.QS-lOZ) ........... 7
ot o
4, Front wing with veins and cross-veins enclosing cells
(Figs. 94-96)............. O e 5
’ Front wing with at most, one short vein projecting from
) \\ithe anterior margin of thi wing (Fiés.88-9§) .............

e e F Chalcidoidea(p.339 )

5. Eyes &loghed with erect hairs, which are muchnlonger than -
the distgnce ghich separates them. . Integument on I

i ‘ abdomen *fiiT¥ormly black, usually with white apical

| fasciae (Fig.85) et Coelioxxs(p.33§ )

Eyes bare or with sparsely sﬁacgd?xécarcely perceptible

hairs. Abdomen maculated or coloured and i%redescent

. (Figs. 86,87)......... e FULEETRREPLRRY VAR -
| * 6. Ven%rai aspect of abdomen strongly concave beneath. Body
§ . strikingly irredescent (Fig.87)............... Chrysididae .

Ventral aspect of abdomen convex beneath. Body masculated

v ‘(Fig. 86)..ar ......... e e rae e, .quygﬁ pumila Cress.

?) ¢
! B . 2
i 4 © - -
'
o

‘e - .
N
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{
Apex of abdomen with g pair of prominently protruding -

\

forcep-like appendages. Antenna long and filiform

(Dermaptera,

Earwigs)

..........

....Forficula auricularia

Apex of abdomen without a pair of promenently'prdtruding

forcepullke appendages (Figs. 96%102) (Beetles)

..........

..Coleoptera(p.341) =

s Key to Species, of Coelioxys .
‘ i

Sixth tergum tapered and pointed apically. Antenna 12 ©
SEEMENTEd. .. o vttt i, “..Females(p F33)

Apex of sixth tergum emarginate medially, usually with

3 pairs of propinent tubercles projecting posteribrly.

Antenna 13 segmented............coon... vv.....Males(p.336)
\ S
/3- '
dg@f’k} Females . ’
Clipeﬁs inflexed apically.......vousteuuennn.. C. sayi Robt
Apex of clypeus flat and truncate or convex apically...... 2

Laterél‘margin of sixth sternum !incurved preapicelly and
notched) or uniting with an,approximateiy parallel sided
. .
and }gnﬁgludinglly striated ventral projection, which
extends a little beyond the incurved junction....:......3
Lateral margin of sixth sternum with an eV%?ly convex
curve extending to the extreme apex; ventral aspect of

gixth sternum not longitudinally striated apically......lo

® r bt

-
“
9
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3. Gradular groove on second tergum entirely effaced

\ <
m dially. Sixth tergum without a distinctly depressed
‘ |

' po tmedian lateral sulcus.............. C. funeraria Smith
,Gradular groove on, 2nd tergum, distinctly depressed
¢ .. jacross the entire tergum. Siﬁ%h tergum with a“dis-
tIn‘tly depressed, postmedian lateral sulcus............4
\\ ) ‘
4 Sixth tergum abruptly narfowed near the middle, formipg
a rom{nent overhanging carinate angulation laterally...5
Sixt té}gué gradually tapefed apically, ﬁﬁthout a dis-
ti ctl& overlapping angulate lateral carina............. 6
5 Térs ferruginous, distinctly brighter than the piceous
b% al leg segments............ 00 C. rufitarsus Smith |
Legs uniformly ferruginous.......... ‘....g. atlantica Mitch.

e

6. Legs beyond the coxae ferruginous. Mesopleurum not

obscured by pubescence medially, -hairs usually shorter

o5 g
than the diameter of%¥he puncture...... C. octodentata Say
’ 1

Legs gmostly pigeous to black. Mesopleurum usually

obscured by pubescence medially, hairs longer than the

diameter Oof the PUNCHUTE. .. ..ot inener e inee i cnnns 7

7. 8Sixth terg with a sharp carina running parallel with

the iatéralamargin to near the apex of the lateral

% .

fil .
BUL CUS. s v v s vt or v r et e vt rttoososioenrenensannecnass

Sixth tergum without a carina just above the lateral

margin, or with a 'weakly rounded basal ridge...........~

N “
.

| . ~

s
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8. Basal two-thirds of fifth sternum polished and rufous.-..-

Basal two-thirds of fifth sternum black and opaque.”™ ,

0

Front coxal spine projecting as a prominent tubercle..:..

Ce e e i eaenease e et g.\grindeliae Ckll.
' sk

t

Front coxal spine weakly projecting as a carinate

ridge...... Cereens e e e C. sodalis Cress.

9. Apical margin of clypeus straight. Sixth tergum with a -,

dénsely punctate and opaque concave area between the

lateral margin and the dorso-~lateral ridge......... R S

...... ,...........:.........a............9. porterae Ckll. |\

Apical margin of clypeus convex. Sixth tergum without

a dorso-lateral ridge at midlength, and without an

»~

fopaque concavity between the ridge and the lateral

margin............ e Ceererera e, .C. moesta Cress.

. , \
10. Apical half of siki: tergum strongly depressed and opaque
AN -

laterally, with the depression bearing dense, short

 ——— P S

silver hairs and scattered, erect dong, golden hai{s,

tip of sixth tergum usually abruptly upcurved ....... ~

B e et e s veeeesse..CT moesta Cress.
ical‘halfxqi‘sixth tergum weakly depressed near the apex

and upigormly polished throughout the entire tergum; g
few" e#;ct golden hairs present only along the lateral

margin tip‘of sixth tergum ot abruptly upgurved.

Posterior margingof scutellum with an upturned carina...ll

A3

1

©
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11. Legs and tegulae piceQus to blackish. ...................... , 4

Legs and tegulae pale ferruginous.................. Ve e

..... S P o alternﬁta wisconensis Ckl1l.

Males
t . ~ ‘/
1. Lateral fovea on disc of second tergum (situated bé%ween
gradular groove and apical rim), \lesent as a small

pit, or shallow depression, or deep elongate slit.

} Disc of sgpond tergum without a distinct lateral pit,
o

G

depression or slit (between the gradular groove and o

\ y .
~gdpical rim)........ R R R PR R PR PR .

2. Fovea on second tergum long and eep, its length greater

than the distance from the anterlor border of the fovea,

to the apex of the tergum; fovea bordered by an impunc- | &
. ) ’ !
; tate subpolished rim.................. C. Tufitarsus Smith b

Fovea on second tergum much shorter than the distance

frém the anterior border of the fovea to the apex of

the tergum; foveafusually\not cbmpletely surrounded
"byan impunct‘ate subpolished rim..... ? ........ B S ,
S \ "

a
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Fovea oe second tergum weakly to sﬁ;ongly depressed; 5
narrow, impunctate slope separates the hepressed fovea
(w1€h minute slender hairs) from,the elevated posterior
d1sc\(with more robust halrs) ..... EEERTERTRREE e e 1.4

Fovea on second tergum represented by an elongate to ’

small 6vate pit,. not depressed below the dlSC S -

Transverse gradular groove on second tergum deeply
depressed across)the entire width of the tergum; fovea .
shallowly depressed and ingconspicuous.................. -
........................................ C. Qgrte?ae Ckll.

Transverse gradular groove on eecond tergum obliterated

medially; fovea more distinctly depressed and con-

spicuous.......... ... 00 et e C. funeraria Smith

Transverse gradular groove on second tergum nearly

obliferate& medially; when present the shallow trans-

", .
verse groove is much closer to the posterior than to
the anterior edge of the tergum, with the elevated area

o

just posterior to the groove polished and impunctate.....

......... Cheerieiirerierieeaneanaraesssaasssa.C. sayi Robt.

_.&radular groove on second tergum deeply depressed and .,

distinct across the entire width of the tergum;
punctures on elevated area just posterior to the
groove not separated by more than the diameter of

L4

PURCEUT . . .ttt v evvrevssnenrosntoaasnssnossooessnasns v .. .8
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\ . \
6. Fovea on second tergum elongate; its length subequal to

the distance from the gradular groove to the apex of

—
N

the tergum, medially...... e e C. oct&ﬂeﬁtata Say
0
Fovea on second tergum reduced and short (sometimes
absent and may be keyed through couplet 8); length of

%fovea much shorter than the distance from the grﬁdular

i

X groave to the apex of the tergum, medially.............. 7
7. fLegs and tegulae dark brown to black........ C. moesta Cress
Legs and'tegulae ferruginous......... ...C., atlantica Mitch.

-

\ ‘ i /
8. Transverse gradular groove on second tergum completely.

(:} ‘ \ obliterated medially.........e0voviueun.. ettt e e e ..9
Gradular groove on second tergum depressed across the

entife width of the tergum. . ... viri ittt R B |

9. Anterior concavity of first tergum bordered by an
elevated, subcariqaté rim. ...... .. 000, C. modesta Smith

Concavity of first tergum ndt bordered by an elevated \

10. Legs.and tegula#.piceous.to black......... e e o e ne e

B ..C. alternata alternata Say

= legs and tegulae mostly ferruginous,....... et eaanaan e

\

g .C.- alternata wisconsinensis Ckll.

iii \
¢
.
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11. Crowded punctures on dorso-lateral area of second tergum

4

‘Just posterior to the gradular groove%\much more dense

-
v than on a correspond}ng area on the second tergum........
e re e Peresas I O ;odalis Cress.
'Puncéures“on dorso—lat?ral area of second tergum, just
posterior to the gradular grﬁove, subequally distant.

to punctures on a corresponding afea on> the third

12. Transverse gradular depression on second tergum much
closer to base Ghan to apex. Apical fascia on fifth
tergum, not interrupted medially. Fovea absent..........

....... sreseerrseciseresasiaened.... Coogrindeliae Ckll.
Gradular depression on second tergum closer to apex than
to base. Apical fascia on fifth tergum broadly inter-

rupted medially. Reduced fovea sometimes present........

....... tertesiicaaieistsaissaaasaaaes....C. moesta Cress.
3 o
Key to Species of Chalcidoidea ‘
r .

N

‘1. uinpte, non-metallic brownish species, scarcely 2 mm long.
Male with abbréviated wings, incapable of flight (Fig &
100) ; scape greatly dilated ;pically.-,Female, with
antenna inserted low on face; distance from ba;e of
scape to apical margin of clypeus, subeqhal to the ’
diameter of the antennal so?ket; scutellum with a pair
0 . . o

|

e
3
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of distinct parallel longitudinal furrows (Figs. 90,
91)......... e et et e e Melittobia chalybii Ashm.

Slightly larger, maculated or mefgllic species, usually
more than 3 mm long.' Front wing extending to near the
apex of abdomen in both ‘males and femalesi Scape in
:méle, not g;eatly dilated apicaiiy. .Female, with
antenna inserted at or a lit£1e below the middle of

'\face; distance from base of séape to -apex of clypeus
sevéral tim;s as ;reat as the diameter of antennal

socket. Scutellum without a pair of parallel longi-

tudingl FUPTOWS. . ... .. ittt it e v s st eeaener o aeas vee 2

‘2. Body maculated, black with yellow bands. Hind femur in
both males and females greatly en¥arged with’ prominent

teeth along the ventral border (Figs. 88, 89)........... "

R R I R PR Leucospis affinis Say
Body metal}ic, blue or green 8ﬁ hegg and- thorax; ;nﬁ S
either blue or greeﬁ\or maroon on ahdomen. gind femur
not greatly enlarged and without gfominent teeth, or
with at most one tootp’along the ventral border (Figs.

| e2-94)........ e e R I

o .
3. 'Body and hind femur with greenish reflections. Hind

femur with g,distidkt preapical tooth on the ventral '
' I
side. Hind tibia with two apical spurs. Ovipositor

inmfemale extending beyond"apex of abdomen by a distance
N ' ' I

S

e e
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subequal to the length of abdomen (Figs. 92,93)..... ;...:
\ Cereeseerasetaraana, N Monodontomerus obscurus Westw,

@

Head and thorax with pluish reflections; abdomen and -~

m
hind femur maroon to reddish.

Preapical ventral tooth.

spur.

o

ing beyond apex of abdomen (Fig. 94).

E"' '

Hind fehur without é

Hind tibi4 with ome apical -

OVipositor when normally retracted not extend-

Distal margin of front wing bordered by a fringe of h&irs

(sections of the fringe of hairs sometimes rubbed off).

Postmarginal vein subequal to the 1engtH of marginal

vein........

' A
L A A I N R \ LI I

. .Pteromalus venustus Walker

-
o

o \ s
Distal margin of front~wing not bordered by a fringe

o

of 5+

-

hairs. Marginal ,vein about twice as long as post-

marginal vein (Fig. 94)

. e
Kéy to Genera and Species of Coleoptera : o
- ' N * } ‘1 ’ N
Hind tarsus 5§ segmemted...)ﬂ.l. ............ et esa2
— . e
Hind tarsus 4 segmented.......... N 8

Prothorax ‘strongly expanded posteriorly and approximate337\
as wide at apex as elytra at base, forming an even con-‘
J

vex curve at junction of prothorax and elytra (Figs.QB-

99) (Dermestidse-Dermestids). ......

_’ Prathorax taperedrpoeteriorly, with apex of prothorax

p
—

£

much narrower than base of etifru (?43.100)\(Cleridae-‘

>

0

..Dibrachys maculipennis {Szel) -

Checkered Beetle)....r.y,......?....Trif?odes ornixgs'Say }

-
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3. Basal segment of hiﬂdbfarsus much shorter than 2nd seg—

' ®

. ment (Fig 99) ..... s Attggenus sp.
Basal segment of hind tgr&us subequal to or longer than

2nd segment............

"

4. Basal segment of hind tarsus mlch longer than 2nd seg-

« ¥ '_,

98).... e . Megatoma variegata Bsrmn.

ment (Fig.

Basal segmen% of hind tarsus subequal to 2nd segment..>. ..5

,Body“uniformly covered with appressed, short, ovate

scales (Fig. 97).: . .
L4 i
Body with slender decumbent hairs of variable lengths °

¢

....... Anthrenus pimpinellae Fab.

and colour (Fig. 96). Trquderma glabrum (Hbst. )

© ’
. . ° 4

6, “Maxillae modified te form a long sucking tube (Meloidae-

Nemogpafba lurida Lec.

Blister-Beetles) ........... EEERP

; Maxillae not modif;ed to form a long sucking tube

. (Tenebrionidae-Darkling Beetles).....p.. . veveeeeeennss. 7
4 T‘. ’ ' 1 . ' . +
Body dark bfbwn,,coqspicuously 6ontrast1ng with the red T

) legs (Fig. 102). .............Tribolium madans audax Hals

® s s 0 0 0

Bo@y nnd legs uniformly red (Fig 101).............

................................Tribolium castaneum Hbst
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A //’f Biology of Parasites and Predators

| ) o
} - . 1 o

Coelioxys (Cucﬁoo bee) (Megachilidae: Hymenoptera) (Fig.85) - g

The genus Coelioxys is cipsely related to Megachile. quever,
I

the females have lost the scopa and d/q not collec't pcg.len
grains. It is believed they are attracted by odour, to nests
of leaf-cutter bees, where they deposit an egg while the cell

~ is provisioned. The 2nd 1nstar has elctilgated sickle-shaped

[»]

mapdibles, which are'specially structured to kill the 1eaf-
: s .

cutter bee lgrva. Fo]§ibwing instars have mandibles that
A - ? - 7\

closely resemble those of leaf-cutter bee larvae, which they :

use to eat the provisions in the nest. %:mhener (1953) re-

O ' ported 29% of the 1arvae of M brev1s Say destroyed by C.
: \. 1

octodentata Say. . .

Dermestid Beetles (Dermastidae Coleo;}tera)gmg 96-99). -

Dermestid beetles such as Trbioderma glabrum (Herbst.),
| ‘ |
iy %ttagenus sp., Anthrenus pimpinellae Fab. gaboma variegats

,Horh. which are present in C\anada, have been found to infest \
: up to,41% of the tunnels of leaf-cutter bees. Both larvae
} and the adults tunnel through bee nests, ﬂdevéur the provisions

of pollen and nectar and kill both immature ard mature larva.

4

‘ Trichodes ornatus Say ‘(Cleridae: éc\;ieoptera) (Fig., 100) -

Al

e A \' The adult clerid bédetles Trichodes ornatus Say feed and deposit
P - %

- ' |

. J ‘ their e)ggg$ on flowers of Mayweed (Anthemus cotula) and Yarrow .

. -
. . ' ‘ . o
’ .

e
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£
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| .
N ')
(Achillea Millefolium) (Eves*and Johahseam 1974). Leaf-cutter

4 \\ o
bees are attracted to these plants ‘for pollen and leaf ?

N

mategial.

Thus, the first instar beetle larvae attach to the

female bee and are transported into/the»bees nest, where they .
,

devour the provisions &nd destroy any instar of the Leaf-

‘Up to 46% of bee cells have been destroyed by «

l -
the larvae of this beetle in eastern Washington (Eves and v

ol

Johansen 1974). , ~ |

v ' ‘ 1 bl

leucospis affinis (Say) (leucosgidae: Hymengptera) (FingBB,{

89) - The ovipositor of gpe female Leucospis affinis (Say),

(wﬁ;oh is curled over the abdomen) is able to penetrate

: |
through 4 to 7 mm of wood to reach,i{s host within a cocoon

and dep®sit an egg upon it. Theqiaragitic larva sddoes not

”

"~ feed upon the pollen and nectar provisions, but commeﬂces

~ . N r
dsbglqgéent after the Legf—cutter’BQﬁ larva matures and spins

S

its cocoon. The paragiteithen devours the host larra and

pupates within its cocoon. Up to 20% parasitism was reported,

| P

by Eves and Johansen (1974),

!

.ﬂ e : s ’ ]
Melittobia chalyblii Ashm. (Eulophidae: Hy%énoﬁtera) (Figs.90,

91) '~ The minute females which are scarcely 2 mm long are ¢

-0

brobaply attracted by odoursfto_g_bee cell being provisioned -'

c'\

with pgllen %ind nectar. Due to their smsll’ size, the females

remain undisturbed by the bee on the inside wall of the cell. -
They remaid' inside the cell while it is capped by ‘the bee and

» ) . N
-~ ! v

s
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during the development of the bee larva. After the bee larva

2

9
spins a cocoon, the parasite makes a%gple in it _and crawls

|
inside with the prepupa. The parasite thén pierces th¢ integu-

ment of the host to immobilize it and feeds upon the blSod ° E

-

that oozes out of the puncture. The egg Which the parasite.

lays flows like a droplet of water and adheres to the integu-
ment of the hostv(Hobbs and Krunic 1971).

)
polyembryomnsic and up to 245 larvae may develop upon one shost.

Eggs are-ﬁwobably

The larvae are hyperparasitic and devour the larvae of other

parasites wﬂich may be feeding upon thie host. The prepupae

of M. chalybii can tolerate freezing temperatfires and have
been found onww%ﬂd Leaf-cutter Bées as' far north as Wanless,'

Manitopa. This is by far the smallest parasite;, K howéver, its
numerical superiorf%y makes it one of the most lethal patra-

1 -
sites of Leaf~cutter Bees.

AN

- @ o «
Monodontomerus obscurus Westw, (Torymidae: Hymehoptera) (Figs.

‘92, 93)° - This pa}ésite enters the cell before the bee: caps

and cements the egg and provisions inside. , After the bee i

-~ . \

-larva develops and pupates the female parasite dnserts her

) ' .
ovipositor through the cocoon into th? host to immobilize it.
The 6vipositpr is then partly withdrawn and eggs are deposited

‘between the hdst and the coé%on (Hobbs and Krunic 1971). Six

ey

" to ten parasite larvae may develop from the one bee Aagva.

JEves and Johansena?5974) reported up to 50% parasitism on the

! ~

=
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*
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Sapyga pumila Cress. (Sapygidae: Hymenoptera) (Fig. 8@) -

The adult injects its ovipositor through the circular cap

1“
which®seals off the provisions and egg deposited by the bee

(Fig. 4),and inserts one or several eggs of its own upon the

nectar and honey, Motile first instar larvae are cannibalistic

>

and devour each other until only one ¥?rva survives, which
devours the bee egg, as well as the provisions supplied by

the bee. The mature larva spins a cocoon in the leaf-cell,

oﬁerwintersﬁ and emerges’the following .year. This parasite

normally parasitizes Species of Megachile. It wasg firws;t\--f”’t/J

observed in the nests of the Domesticated Leaf-cutter Bee

Vi
\j”r'

, (M. rotundata) in 1959, by 1971:1ts rate of parasitism in
Utah had increased to 78.5% (Torchio 1972).

A
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VI. CONCLUSIONS .

o 7

N )
In this study of Leaf-cutter Bees, sideration has
sbeen given<td)the impertance of Leaf—cutte:@éke in the ¢

n

production of Alfalfa hay, which is not only essential for

_13\

sustaining our large livestock populations, but also {,
)

determines the essential supﬁly of daily human nutritional

&
requirements. Practical and scientific evidence reveal that
N

the principal limiting factor in the production of alfalfa

\

seed is inadequate pollination.x Endeavours by such eminent

|
entomolpgistsva$ Peck and Bolton (1946) Hobbs' and Lilly (1954-

1973), Pengelly (1953-58),
i
1961), Torchio and Parker (L963 1977) and others,disclose’

that Alfalfa requlres to be” cross-poriinated to produce seed

Bbhart (1957-1972), Stephen (1955-

and that honey bees wiil not pollinate Alfalfa.

@

4 Y

' i f% s N
Extensive observations have shown that Leaf-cutté% <,

* Bees aréﬁ§§; most efficient pollinators of alfalfa.
Uqfortgnately, however, as alfalf# fields §2crease in sizevto
produce more,populations of pollinators décreasé;

It is proposed that the

resulting
in less Alfalfa seed produced. ,
principal reason for population decline is the destruction of

nesting sites and that this problem can be reso}ved by @
agm;abrica.ting and suﬂplying appropr&ate habitats.

i 5

le

\\

M Am e

!
|
|
|
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w \
The taxonomy, biology, distribution, enemies and
(
the alfalfa'pollinating potential of the 28 species of Leaf-
Y

cutter Bees occurring in Canada have been examined.

¢

While many species of Canadian Leaf-cutter Bees are
efficient pollinators of alfalfa, it is unlikely that they
‘\*‘ f
have coevolved with alfsifa, and are therefore not

specifically adapted to its pollination. Generally, adult

emergence is a little behind the commencement of the flower- _
) ot

A
ing period of alfalfa, thereby bypassing earlierﬁ?lossoming

N
alfalfa where early seed set iﬁ important in seed yields, as

i} C) W

in northern Qegions, with a more limited frost-free périod.

? American Leaf-cutter Beesrusually also require{a second plant
to be grown along with Alfalfa, from whicp leaves can be
obta;;ed for constructing the cell. Additionally, southern’

“ species from drier and warmer regions arée prOgressibelyﬂ

. . less active and effective in more humid and cooler northern’

regions. B ) :
\ ‘ ) <

¥ Y
bross—pollination and production of Alfalfa is a

global goblem. Accordingly, a global assessment.and &

evaluabiéh of alfalfa pollinators should be undertaken, with
- | 4 + . o

A

} " particular conside;&tion of the pollinators in regions where -
'G%. ‘ alfulfnfand its‘pbllinatorg coevolved. | ‘ . ,
2L . . " . S '
' 7 J‘\’«Y ] .
- ) \d k

%
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4 1
s ‘ 7 v ~
£, Demand for at least the current supply ok an increase

in the present production of human ;%od is too i portant an

issue to be hazarded upon the wellbeing of a sin le

accidentally introduced species, or upon the cointidental

transfer of effective cross-pollinators into region where

- i ek ¥

alfalfa is, of can be, planted and harvested for see

¢
™

\ ' A\ T
P§ C Developmeht of appropriate nesting habitats,

bl

intensification\of rgsearch into the selection, breleding
! 4 i - "

and importance of effective pollinatzi: might serve to stem

the current tide of dimlnishing harvewfs of alfalfa seed,

4 <4

*
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¢
v
.
Y

i

-




s

-

) 350

f e
R4

‘ , ’ “REFERF;;CES

e
¢ {/
14

Bohart, G.E. 1957. Pollination of alfalfa and" red clover.

A. Rev. Ent. 2:355-380. L (

-

\ . 1962. How to manage the alfalfa leaf-cgttri)’ébee

(Megachile rotunda:cﬁ Fabr.) for alfalfa pollination.

Circ. Utah agric. Exp. Stn. 144.

Jis
< a

. 1972. Management of wild bees for the pollination

. \
of crops. A. Rev. Ent. 17:287-312, | /
- g

- . \‘\f
Bohart, G.E. and G.F. Knowlton. 1967. Managing the alfalfa
leaf-cutting bee for higher alfalfa seed yields. Leafl.

Ext. Serv. Utah St. Univ. No ,ELP‘104 (revised).

-

e

Buckell, E.R. 1950. Recorgs of bees from British Golumbia:

= taa e e S A e Vb it A

g v

i
o R

ERESNT 238 PRSP

B e T S

Megachilidae. Proc. Ent. Soc. B.C. 46:21-31, \
/’3
- Cockerell, T.D.A. 1898. Proc. Ac. Nat. Sc. Phil. - +
. 1900. Ann. Mag. Nat. Hist. (7) VI:13; 1908. Ibidp °
(8) I:261- ' S -
[ ©Q . ) « ’ .
P ) ;
‘Comeau, A., R. Michaud et H. Gasser, 1877. Efficacité de X i
. Megachile pacifica comme pollinisateur de 1la luzerne ad .
- j v '

v Québec.” Ann. Soc. EntQQuébeé. 22:33-35.

C e ’Cresson, E.T. 1978. &berican H‘ymendpt?ra.

‘Trans., 7:117-131. -

(

b b\
Emer. Ent. ’

e

\ .

Soc.




\ ! -
) ‘ B e i e 4 e YK At A B s P B T By o e Y

%

, Book Co New York. . wes

v o) > ‘ . . .

S ' . . ' ~ 351 -

- L
\ S W
1
u

- " A
Daly, H.V. 1952, Records of the Palearctic Megachile rotun-

data in the Ungted States (Hymenoptera Apoidea). Ent.

News 63:210-211. )

B

N

[

Evé;, J.D.  and C.A.-Jgpansen: 1974. Population dynamics of.

larvaéﬁof alfaIfa’leaf—cutting bee, Megachile rotundata., 3

“in eastern Wasﬁington. Wash. Agr. Exp. Sta. Tech. Bul.

78:1-12. ~ oo : BN ‘ oy

Fabricius, J.C. 1787, Mantissa Insectorum: 348pp. Christ.
Gottl. Proft., Copenhagen. 3 0y % >\

- ' \
3 i s

Fernald M.L. 1950 Gray's Manual of Botany 1832 pp. Amer.

Fischer, R.L. ldgl. 6bservations‘on-the nesting habits of, .
. megachilid bees\ Jour. Kansas Ent. Soc. 24:46-50.

n

+*
. 1956.. »I%e muscular mechanisms of: the male

metasoma and génitalia “of M Megachile fortis Cresson - ‘

r

(Hymenoptera: legachilidae). Canad. Ent. 88:657-673.
¢

Free, J.B. 1970 Insect Pollination of Crops. &bhdemic ‘ B

+

s

Presgh London.' 544 pp.’

-

f
Priese H. 1903 zéit. Hym. Dipt. &11:246. .

‘ ! : > o E B
R : \ » ] i
- = . ’ éj\ » N "

wé;;«/ ( , Vo v

P

S
Y
3
-]
s
¢ »
k.l
-
|




. ' 352

, , . 4

‘Fye, R.E. 1965. Biology of Apoidea taken(in trap nests in
northwestern Ontario. Canad.” Ent. 97:863-877.

Heinricks, D.H. 1969, Alfglfa in Canada. Can. Dép. Agr.

v . i U, e
Pub. 1377:1-28,

5
Hobbs, G.A. 1956. Ecology of gpe leaf-cutter bee Megachile

e

perihirta Ckl1, (Hymenoptera: Megachilidae) in rélation

to production of a}fglfa seed. Can. Ent.} 88:625-631..
"
” , -

1957. Alfﬁlfa and red clover as sources of nectar

& - &

and pollen for honey, bumble, and leaf-cutter bees

(Hymenoptera: Apoidea). Can. Ent. 89:230-235 ’
-

C 1958.\Fa6tors‘affecting value of bees (Hymenpptera:

Apoidea) as pgllinators of alfalfa and red clover. X.
Int. Congr. Ent. 4:939-942, \
N \ N r . ¢

. 1985, Imporging and ﬁanaging the alfalfa leaf-

cutter bee. Publs. Dep. Agric. Can. 1209.

iy

+'1967. Domestication of alfalfa leaf-cutter bees..

PR

~ Publs. Dep. 'Agric. Can. 1313. \ \
\ . 2
b ,
. 1868. Controlling insect enemies of thesalfalfs

~

leaf-cutter bee{ Megachile rotundata. Can. Ent. 100: L
781-784. o / e
ny te % ) a o°
A o 5 “’L ”;,, - ! , - mo
(A0 ¢ ‘ h ’ 4 ’ v
.ﬁ'. e .~ 3 - v o »

- liz.. Sdon ARt et 5 v ne
a

A Shan - iy o




353 \

1973. Alfalfa leaf-cutter bees for pollinating

alfalfa in western Qanada. Publs. Dep. Agric. Can. 1495,

. Hobbs, G.A. and M.D. Krunic. 1971. Comparative behaviou? of
three chalcidoid (Hymenoptera) parasifes of the alfalfa

leaf-cutter bee, Megachile rdtundata, in the laboratory,

Can. Ent. 103:674-685.

A L ]
-

Hobbs, G.A.\and E(E. Lilly. 1954. Ecology of, spegies of

Megachile Latreille in the,mixed prairie region of

g

(}' ' . 1955. Factors affectling efficiency of honey-bees
(Hyme&fptera: Apoidea) as llinators of alfﬁifa in

southern Alberta. Can. Agric. Sci.*35:422—432.

4/ '
. Hobbs ; G.A:,@W.O. Nummi and J.F. Virostek. 1961. ¢Food-

-

gathering behaviour of/honey, bumble, and leaf-cutter .

bees (Hymenoptera: Apoidea) in Alberta. Can. Ent. 93:

- N o

409-419.

-

Hurd, P.D. Jr. 1954. Diﬁfributional notes on Eutricharea,

-

l . ) a Palearctic ‘subgenus of Megachile which has become

g . _estab;?%hed\in the Unigﬁd‘States (Hymenoptera: Iegachil;dae)‘

-~

"Ent’. News 65:93-95. o . L

Ly




-

gy e smea et & v MR A oy e n amdiad TR euT T N U it g e T

. : v 354

“

t ‘
CON
Kozin, R.B. 1972. Pollination of entomopﬁilous agricul tural
L4 .

@ o,

/wﬂf crops by bees. Editor: R.B. Hozin. (Translated from
Russian by Dr. B.R. Sharma). 8:150 p. New Delhi,
Amerind Pub. Co. 1976. °

!
3

L

Krombein, K.V. 1948. An adventive Megachile in Washington,
D.C. (Hymenoptera, Megachilidae). Ent. Soc. Wash. Proc.

o B

© 50:14. \
AN J
1953. A note on the nesting habits of Megachile

'texana Cresson. Prod. Ent. Soc. Wash. 5§:84-85.

+

.. 1967. Trap-nesting wasps and bees: life histories,

nests, and asspeiates. 570 PRp Smithsonian Presg.

Washington, D.C.

-

)

+  Larkin, R.A. and H:O.-Graumann. 1954. Anatomical structul®.
) [
of the alfalfa flowgg_and an explanation of the tripping \

3
mechanism. Botan. Gaz. 116:40-52. ‘ oo ’ \

Latreille; P.A. 1802, Hist. Nat.,‘Gener;le et Particuliere

des Crustaces et des Insectes. XIV:51.

[hd '

o \ . )
Linnaeus, C. 1758. N. sp. Europa Systema Naturae. p. 575, ~
) ‘, - - ‘
McGregor, 8.E. 1938.\Engironmeqtal factors and sizeé

1
1

variations in honey-bee appehdag;;$£“Jour. Eéon, Ent.
| '31:570-573. \ .' A

; _ \ : B




@ v N 7/\\_ \
. . .

— S e i M g e A iy TN st S KL A SAOPTNY T A P
e st 0 g O ST b A & e b 7Y e A ket meem petmn S et o s r
. i S RS g (a3 M -

o
'

N 1 &
. 1976. Insect poll}m;tion of cultivated crops.

v - %
Agri?. Handb. .U.S. Dep. Agric. No. 496:321-327.
18 ~ * ' [

Martg‘n E. C and S. E McGregor, 1973, Cba.nging trends in

Toew,

355

%
. insect polllnatlon of commercial crops. ,‘Mich. 'Sgate Univ.

Pal
andU . Dep. Agric. 207-—226‘ /

N

i
\

Medler, J.T. 1958a. A note on Megachile inermis Prov. in ot

trap-nests in Wiscc;nsin. Canad. Ent. 90:325-327.
v a .‘:-,a ?
1958b. Parsitism of bees in trap nests of
Leucospis affinis Say. Ent. News 66:21-24.
' \1 8 ' /
' . 1 v
. 1959, A note, on egachile centunculagis (Linn )

\ in Wisconsin. Canad. Ent. 91 113 115.

i

. 1964. A note on Megacl}u;lle (Sayapis) pugnata
¥ %
pugnita Say in trap'-ne/sfs in Wisconsin. Canad. Ent.
96:918-921.° o g 4

. 1985. A -note on Megychile mendica Cresson in
4 3 \\ﬁ . :. !
‘trnp-nests bn lisconsin Proc. .Ent. ?oc. Washiington .

" e1: 113-116 ' - i,

EY \ ? o t

]

- a
¢ s -

ey Nedler, J.T.7snd T.W.,Koerber. 1958. Biology of’ Megachile

relativa Cresson in trapests in Wiscousin. Aan. Ent.
" Soe. Amer, 51: 337-344

s,

»

» g,

o g
<




—~

356

i 1

‘Medler, J.T. and J.F. Lussenhop, 1968. Leaf-cutter bees of

Wisconsin. (Hymenoptera(;E9gachilidael( Wisconsin A.E.S.
Res. Bull. 274:1-80.: \.

Michélbacher,'A.E. and P.D. Hurd Jr. 1954. Monodontomerus A
[}

montivagus Ashmead. a parasite of Megachile centuncularis

(Linnaeus). Pan-Pacific Ent. 30:146.

Michener, C.D. (1939)~1941. The distrihutional history of
) &
North American bees. Proc. Sixth Pacific Sci. Congr.,

1 4:297-303.

1944 . Comparative external morﬁgology, phylogeney

and a classification of the bees. Amer. Mus.¢ﬁat. Hist.

Bull. 82-151-3%%. N

-

1953a. Comparative morphological and systematic
sfudies of bee larvae with a key to the families of
Hymenopterous larvae. Univ. Kansas Sci. Bull. 35, 3:

987-1102.

1953b. The biology of a leafcuttesx bee (Megachile
brevis) and its associates. Univ. Kansas Sci. Bull.

35, iﬁ1659-1748'

Mitchell, T.B. 1927. New megachilid bees. Psyche, 34:107

-
-



. and genital armature and the taxonomy of the subgenera

357

1934. A revision of the genus Megachile in the
nearctic region. Part I. Classification and descriptions
of rew species (Hymenopfera: Megachilidae). Amer. Ent.

Soc. Trans. 59:295-361. ,

1935a. Part II. Morphology of the male sternites

Litomegachile, Neoffegachile and Cressoniella. Amer. Ent.

Soc. Trans. 61:1-44

’

1935b. Part I1I. Taxonomy of subgenera Anthemois

and Delomegachile. Amer. Ent. Soc. Trans. 61:155-205.

1936. Part IV. Taxonomy of subgenera Xanthosarus,

Phaenosarus, Megachiloides and Derotropis. Amer. Ent.
8 ]

Soc. Trans, 62:117-1686.

A

1937a. Part V. Taxonomy of subgenus Xeromegachile.

Amer. Ent. Soc. Trans.'62:323-382.

v

1937b. Part VI. Taxonomy of subgenera Argyropile,

N

Leptocharis, Pseudocentron, Acentron and Melanosarus.

Amer. Ent. Soc. Trans. 63:45-83.

1937c. Part VII. Taxonomy of the subgenus

Sayapis. §3:175-206.



-

o e

"%

1937d. Part VIII. Taxonomy of the subgenus

Chelostomoides, .addenda and index. Amer. Ent. Soc.

Trans. 63:381-426. -

1973. A subgeneric revision of the bees of the
genus Coelioxys of the Western Hemispheré (Hymenoptera:
Megachilidag). N.C. State Univ. Print Shop, Raleigh,

N.C. 128 pp.

Osgood, E.A. 1872. Soil characteristics of nesting sites of
solitary bees associated with the low-bush blueberry in

Maine. Maine Agri. Expt. Sta. Tech. Bull. 59:8 pp.

Osgood, C.E. 1974, RelocatiQP'of nesting populations of

Megachile rotundate, an %mportant pollinator of alfalfa.

Jour. Apic. Res. 13(1):67—?3‘

Parker, F.D., P.F. Torchio, W.P. Nye and M. Pedersen. 1976.
Utilization of additional species and populations of

leaf-cutter bees for alfalfa pollination. Jour. Apic.

Res. 15(2):89-92.

Peck, O. and J.L. Bolton. 1946, Ql‘falfa seed production in
northern Saskatchewan as affected by bdes, with a report

on means of increasing the populations of native bees.

Sci. Ag. 26(8):388-418. ®

358 .



BT T s tohe A A, AR T T

e NIRRT P AR g

ok, P e oy o

[E—

S ’ ) 359

‘Peck, 0. 1969. Chalcidoid (Hymenoptera) parasites of the

alfalfa leaf-cutter bee, Megachile rotundata in Canada. 3
. .

Canad. Ent. 101:418-422.

Pengelly, D.H. 1953. Alfalfa pollination in southern Ontario.

84th Ann. Rept. Ent. Soc. Ont. 101-118,

&
\) LN [}
. 1955. The biolpgy.of bees of the genus,Meégchile

A8 a

Y ;
with special reference to their importance in alfalfa i

seed production in southern Ontario. Doctoral -Dissertation

[,

-

Series Publ, 10, 749, finiversity Microfilms, Ann.Arbor, i

Michigan.

1958. The genus Megachile Latreille (Hyménoptera:

Megachilidae) and alfalfa pollination. Apic., Proc. 10th

v

n e et o el g

Iy

Inter. Cong. of Efft. 4:945-950.
Provancher, L. 1882. Faune Canadienne. Nat. Canad. 8:225-233.

A : Rati, P. 1934. Notes on the behaviour of certain solitary and

‘9 ’
social bees. Acad. Sci. St.Louis, Trans. 28:219-224.

Say, T. 1837. Descriptions of new North American Hymenoptera,
and observations on' some already described. Boston Jour. @

Nat. Hist. 1:361-416.

-

() . - .



s 3 Ao W e

Stephen, W.P. 1955. Alfalfa pollindtiop in Manitoba. Jour.

Econ. Ent. 48:543:548,
§

®

v m e i e —— O T T

3594

1956. Notes on the biologies of Megachile frigida

Pan-Pacific Ent. 32:95-101.7\

I

o o A

-

of the )Jeaf-cutter bee, Megach

Smith and M. inermis Provancher (Hymenoptera: Megachile).

R

961. Artificial qesfing sites /for the propagation

e (Eutricharaea) rotundata,

7

T for aldalfa pollination: Jour. Econ. Ent. 54(3): 989-993.

L. Stephen, W.P. and P.F. Torchio. 1961. Biological notes on the °

]

leaf<cutter bee Megachile (Eutricharaea)'rotundata

¢ -

(Fabricius) (Hymenoptera: Megachilidae). Pan-Pacific

Ent. 32(2):85-93.

Torchio, P.F, 1963. A chalcid wasp parasite of the alfalfa

leaf-cutting bee. Utah Agr. Expt. Sta., Farm and Home

{ A Sci.-24:70-71, » -
\ LN
- . 1972. Sapyga pumila Cresson, a parasite of

‘Megachile rotundata (F) (Hymenoptera: Sapygidae;
Megachilidae). I: Biology and description of immature

! “stages. Melanderia. Wash. State Ent. Soc. 1-30.

’

Torchio; P.F. and F.D. Parker. 1975. First get the seeds.
; Utah Sci. Utah Adric. Exp. Stn. 36(1):26-30. ‘

00 :
O e e | @

e

J N N U



G

a

Waters, N.D. 1966. Parasites, predators and nest destroyers

of the alfalfa leaf-cutter bee. Idaho Curr. Info. Ser.

4

25, June. ' '

Y

OTHER REFERENCES .

7

Canadian Export Association Rééléw and Digest Bulletin,

July 1978.

‘3598

PRI R S

TSR e Sente we MoBE o Bt an
Gt

v e



-

*&fﬁ TN
o 12 gﬂ ”»3 ; Y i J '
S R ii’&f}. % L !
“\‘X: ‘: 'f‘)tg&# oY, * :f .“-‘. r‘,
RO N I P A ll' b
{

e

(Fig. 42

Figs. 38-42. Hairs on various parts of the body of

Megachile. 38, M. relatlva F, scopal hair x 516;

39, M. melanophaea F, inner face of hind basi-
tarsus x 258; 40 M texana M, hair on front coxa,
pollen grain x 268\ 47, M. brev1s, M, bristle,

bordering band qf sh t hairs x 430; 42 M. texana

M, bristle, anteérior t\front coxal spine 5186,
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Figs. 43-47. Hairs on various parts of the body of
Megachile. 43, M. brevis, M, bristle at apex of 3rd
front tarsal segment X 258 44 M. frigida, M, hair
on retracted sternum V x 516 45 MY centuncularls

M, hair on retracted sternum V x 516 46*’M centunc-
ularis, F, barbed, erect hair on tergum VI X 240; 47,

(w} %; relatlva, F, short, appressed hair on tergum VI pd
16. .
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Megachjle rotundata (Fabricius)
Male, wings excluded
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Face view.

50.

clypeus-~-hﬂuim__lu
mandible .-

Fig. 52. Mandible

— = —— upper condy le
lower condyle ——
——5th (inner) tooth
outer cutting edge
4th tooth

\\\;Bgfr cutting edge—

3rd tooth—"

R bevelled cutting edge
' 2nd tooth
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Fig. 53.. Arolium

—— 5th tarsal segment

tarsal claw
absence of arolium
basal tooth

basal bristle
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Figs. 54-65. Mandibles of Females.
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68. M. mellitarsis 69, M. pugnata 70. M. fidelis ™

Apical Ventral o )
teeth tooth i
/
71.'M. fortis
, Figs. 66-70, Mandibles of Femules
€ Fig. 71. Apical teeth and ventral tooth gf Male.
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Figs. 72-77. Apical teeth and ventral tooth of Males. .
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. 79. M. delanophaea:

80. M. wheeleri © 81. M. parallela
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' 82. M. perihirta 83. M. pugnata

Figs. 78-83. Apical teeth and ventral :;?t-h of Males,
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PARASITES AND PREDATORS OF LEAF-CUTTER BEES

Fig. 84, Series of cells of Megachile riddled and
destroyed by larvae of Cleridae (probably Trichodes).

Fig. 85. Coelioxys - one of the most
common parasites of Leaf-cutter Bees.
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{: P Fig. 86. Sapyga pumlla - has been known to destroy
up to 78.5% of Domesticated Leaf-cutter Bees (M.
' rotundata).
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(} Fig. 87. Chrysididae, common paras1te>on Solltary bees B
including Megachile (Peck & Bolton 1964). A e
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Fig. 88. Leucospis affinis Say.. Female. One of
the most common chalcid wasps on Leaf-cutter Bees.

Fig. 89. Leucospis affinis Say.. Male.
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Fig. 90. Melittobia chalybii Ashm. Female. Extremely
minute parasite’, widely distributed. A potential threat
to Leaf-cutter Bees; probably polyembryonic, with up to
245 parasites developing upon one host (Megachile).

Fig. 9L. Melittobia chalybii Ashm. Male.
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{
Fig. 92. Monodontomerus obscurus (Westw.). Female. Six
to ten parasites can develop upon one host larva; may
parasitize up to 50% of the Leaf-cutter Bees.
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Fig. 94. Dibrachys maculipennis z€l. ). ‘e
Female. Widespread in Canada, may prove"
to be a serious pest of Megachile.
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Fig. 95. Formica fusca L. Worker. One of L

the most common Ants which may destroy
nests of Leaf-cutter Bees.
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Fig. 96\Trogoderma glabrum (Hbst.) (Dermestid Beetle).
Adults and larvae bore through bee cells in search of
pollen and kill bee larvae. Up to 41% of M. rotundata
tunnels have been observed to be infested with these
beetles (Eves and Johansen, 1974),
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Fig. 97. Anthrenus pimpinellae (Fab.)(Dermestid

Beetle).
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Fig. 98. Megatoma variegata Horn. (Dermestid Beetle).
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Fig. 99. Attagenus sp. (Dermestid Beetle).
This, beetle has not yet been observed to
occur in damaging numbers (Eves and

Johansen, 1974). . i
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Fig. 100. Trichodes ornatus Say (Clerid Beetle).

Beetle larvae trapnsported from flower to bees nest
by the female bee. Up to 46% of M. rotundata have
been observed to be destroyed by this beetle (Eves
and Johansen, 1974).

t 0 «
Fig. 101, Tribolium castaneum (Hbst.) (Red Flour Beetle),
penetrates and destroys bee cells by devouring pollen and
nectar provisions.
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Fig. 102. Tribolium madens audax (Halst.) (Black Flour Beetle).
Feeds on pollen and nectar provisions in the bees cells.
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Fig. 103. Vitula edmundsii Pack. Larvae feed upon
debris and destroy the cells of M. rotundata™ (Hobbs,
1968). ‘




