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AB STRA CT 

The importance of Leaf-cutter Bees in Alfalfa seed production 

is examtned, 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 Canada 

are investigated as possible pollinators of Alfalfa. The 

distinctive life styles, morphology and the attributes that 

may have (iven rise to the development of specialized 

structural modifications are examined; keys are formulated, 

diagnostic and distinetive èbaracters are described and 

illustrated. Species distribution, flowers visited, biology, 

insect enemies and the alfalfa pollinating pote~tial of each 

species are gi ven and discussed., Keys to distinguish the 
b 

\ 

parasites and predators, together with a brief account of 

the means by w~ich the ma~or groups destroy Leaf-cutter Bees, 

are presedted. 
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RESUME 

( 
L'importançe des abeilles coupeuses de feuilles, dans la 

production ,de êemence de luzerne, est exami~6e en vue de 

la d~minution marqu~e (87%) de son rendement accompagnée 

de la hausse gigantesque (809%) du prix de la'semence de 
1 

luzerne. Cet ouvrage enquête sur vingt-huit espèces 

d'abeilles coupeuses de feuilles que l'on retrouve au

Canada comme agents possibles de poltinisation de la • 

luzerne. Il examine les différents modes de vie, la 

morphologie part,iculière et les attributs qui peuvent 

:ivoir engendré des. modifications structurelles spéCialisées. 

De plus il formule des clefs, décrit et illustre des 
1 

caractéristiques dis~inctiyes et diagnostiques. La 

distribution géographique des espèces, les fleurs butinées, 
\ 

la biologie, les insectes ennemis et les possibilit~s de 
/ l';' • .-

pOllinisation de la luzerne sont enumeres et .,tra1 tes par 
, , 

espece). Des clefs permettant de classifier les parasites 

et les pr-~aateurs ainsi qu'un court historique de$ moyens 
t? ;' 

par lesq,uels les principaux groupes detruisent des 
. / / 

abeilles coupeuses de feuilles sont presentees. 
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"TAXONOMY, B~OI1jGY.AND.ALFALFA POLLINATING POTEN'rIAL OF 

CANA~)'IArl LEAF-CUTTER BEES--GENUS MEGACH'ILE LATRE ILLE 1892 

.has 

(HYUENOPTERA: MEGACHILIDAE)'!.r 

:. 1. INTRODUCTION 

, 
The progressive ~hift,to larger, more rnechanical farms , 

gradually wiped out peripberal bounqaries and hedges, 

Whic~ served as nes~ing ~ites for native bees, t? forrn 

1 uniformly" large flel'~s. The drift to modernized farm~ng 

with larger) more intensely cultivated fields, more effecti~e 

chemical control of weeds and insects, has resul ted not in" 

greater but in greatly'diminished yields of ~lfalfa seed, 
\ 

-'both in North Amer'! ca and around the world. 

Long before ~ecorded time; the vigorous, rapid,and 

competi ti ve growing ability of al'falfa was progressi vely 
1 

.... \ 1 1 

selected and imprinted upon the genetic code. The floral 

str~cture with its intricately co-ordinated locking and 

tripping mechanlsms, te achieve maximal heteregeneity, 
~ 

'/wa's gradually' devi~ed and perfected. Physlological and. 

structu~al precesses of attracting polfinators and the ' 

coevolutio~ of structures mutually beneficial to both, have 
. . 

contributed.to preferences; ~peciallzed structures and the 
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l' 

obl1ga'\;ory dependence of alfalfa ~pon its po11inators. 

"' The destruction of~habitats and economtcally ex-

pedient importat~on and productio~ of alfalfa to meet the 

growing human de~and for beef and dairy products, without 
J 

t' regard for the inherent d~~endence of alfaifa upon -its con-
l' . 

tingent of pollinators, have and will continue to generate 
~ 1 

an acute short age ot~ alfalf~ ed around 'the wor1d unless 
! 

2 

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

/" - In North America, temporary relief to alfaifa 

pollinating inadequacy w~s gain~d through lan accidentally 

.introduced pOllinator -- Megachile rotundata -- which farmers 

observed abounded in~relatively large numbers, effectively-

pollinat~ng alfalfa and nesting in cracks or nail holes in 

old Ïumber. Elaborate nesting devices were soon manufactured 

on a commercial scale'and the accidentally introduced 

poDlnator was soon pr9pagated across vast alfalfa growing 

regions in North America'. 
~ 

" 

" 
Investigations conducted eighteen years ago r~veaied 

that, in spite of rela~ively large local populations of ~ 

rotundata, no predators were observ~d,"to dp.v01:lr this .pollinator , 
~ephen and Torehio. 1961). Currently, over thirty parasites 

l 
, l 
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and predators, which have bècome adapted to preying,~pon 

the introduced pollinator, impose ',a mortal! ty of over 75%. 

• 

3' . 

~ , 
,Emergence of addJ tional threa ts, su~h as .. chalk brood diseas-e, 

. !; 

undermin~ further the well~being 04.tQe single accidentally 
~ 

introduced pollinator and inadvertently the economic stability 

) ,. of the alfalfa a~ livestack indu~try, n~t.anIy·1n·Canada 
but also'in the United States. 

I~'I 

In this paper, the native Canadian 4 leaf-cutter bees 

(which.are most efficient at pollinating alfalfa) are 

investigated. Through a study of Mitchell's work on 
~ 

Nearctic Megachile (1934 to 1937) and Megachile of 

eastern United States (1962), the taxonomy of the genus , 

Megachile, its ~o subgenera and 28 species o6curring in 

Canadk are described and keyed. An endeavour is made to ' 

define, assemble, and engage structural differ,ences which 

will most clearly differentiate and promote recognition 

of each species. 

Under the heading "DISTRIBUTION", the general north 

to south and east to west distribut,ion 1'n North America of 

'each species of Canad~an leaf-cutter ees is presented. The 

'1 

~, ' t 'nl lo. 

particular Pl~~e, date ~nd flower C-& en listed) on which - ---'---~ 
- , . 

each specimen was collected, together with a map plotting~' 
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.1 

their distribution in Canad~ are provided. 

of the specimens in 

d~ltes are compi1ed from an examination 

th~ Canadian Nàtiona1 Collection, or 

specimens borrowed from Universities or Research Stations 

across Canada (p. xix ). Sorne of the specimens had been 

4 

examined previous1y'and are referred to by'MitcheLl (1934 ~ 

to 1937), and Buckell (1950) who published a~1 rèc~rd of 

( specimens' from Bri tiah Columbia . 

• un~er "FLOm:R~ VIS ITED" the séten ti fic 'nam~ of. the 
\ 

flower, whfch a specific leaf-cutter bee species has been 
1 

observed th visi t 1 is ~ntered in alphabetical order; tl~e 
common name is given i'~ brackets. A let ter or letter~ 
indicating the source of information follows each ent~y. 

The 1etters used to in4icate sources are as follows: 

(H) Hobbs'; (L) Label associated with specimen; (M) Mitchell; 

(Me) Medler; (ML) Medler and Lussenhop; (PB) Peck and 
1 " 

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

upon which the bee may forage,occurTing in reg~o~s wbere . 
the bee 1s a~so present, are HStjd. 

Consideration is given under "BIOLOGY" to structural 

\ deviations of the bees and how these deviations enable the 

group or ~pecies to carry out its particular life-style. 
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'Biological information is derived from biologists abd 
. ~ 

natur~lists who recorded their obse:rvati'ons i,n various 

publications extendirlg over nearly threeLqua~ters of a 

century. 

Under "PARASITES AND PREDATORS" , destroyers which 

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", 

5 

consideration is given to nesting habits: the more promising 

species, nesting in plants above ground,' which might be 

readily transferred to alfa~fa fields requiring pollination, ,~' i 

and the less adaptable species, excavating and nesting in 

undergrou~d burroiS; leaves~d in cell construction; 
1 

population density; pollen preferences; sp~cies distribution 
o 

and syn~hronization ofl adult flight period with the opportune ., 
, ,alfalfa flowerihg time frame, which will permit tfte seed to 

( ..... . \ 

develop and mature before fal1 frost. 

/ 
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II. 'ECONOMIC IMPORTANCE OF LEAl-CUTTER BEES 

Practical and scientific evidence prove that in

adequate polllnation is the principal 1imiting factor to the 

production of alfa1fa seed (Stephen, 1955; Kozin, 1972; 

Torchio and Parker, 1975j and others). Leaf-cutter bees are 

the most effi~ient pOl1ihators of a1fa1fa; however, their 
(, 

populations are too low to prov'ïde profitable seed set. 

Honey-bees Whiéh are common1y used fot po1linating crops are 

ineffective and uneconomic po11inators of alfalfa, particu-

1arly in the northern regions of North America" (Hobbs and ," .' ". . ~ 
• Lilly, 1955; S~ephen, 1955; Parker and Torchio, 1975; 

f' 

and others). 

" 

A haIt' a ,century ago, when alfalfa was produced on 

small fields surrounded by native vegetation, with undisturbed 

habitats to süstain wild,bees, high1y profitable yie1ds . , 
of up t9·l,100 kg, per hectare were rèported. Measures to 

'increase production by expanding field size; by intensifying 
. 

cultivation and by applying insecticides to control insect 
4' 

pesta, brought about 'adverse result~. Yields of alfalfa 

seed dropped to unp~ofitable yields of 85 kg per hectare 

(Peck' and Bolton, 1~46; Pengelly, 1953; Stephen~ 1955). 
v 

! , 

... 1 
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Perhaps because alfalfa has ~~eloped su ch an intri-

cate floral structure to ensure self-sterility, it m~y have 

1 ach1eved, as a result of it, a level of heterogeneity 
~ 

and hybrid yigour that enables alfalfa to be the fastest 

gr9wing, high yielding forage crop, which not only produces 

high protein hay, but also enrich~s the soil in which it 

grows. 

Alfalfa is a herbaceous perennial which grows from 

a tiny hard-coated seed. It develops rather slowly the first 

yeàr, permitting a companion crop or competitive weeds to 

surpass its growth. During the second and following years, 

after a deep and extensive root system develops, ,the growth 

of alfalfa surpasses and smothers competing weeds. 

A third-year stand of alfalfa, grown in the Central 

Experimental Farm in Ottawa, was 'observed to haye produçed 

plants with up to pO stems, one metre in height, by June 13, 

1978. Alfalfa roots have been found to penetrate the soil to 

depths of 7 metres (Heinrichs, 1968). The roots bear nodules 

which contain nitrogen fixing bacteria (RhizobiaJ that 

provide the plant with nitrogen, one of the critica( growtb 

elements commonly lacking in the soil. In field l tests 

conducted at Guelph, Ontario, McLaugh11n (1978) states that 
\ 

, . 

1 

li 
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alfalfa outyields le,gumes such as; ,red çlover and birds-' 
" -, 

8 

foot trefoil; produces more protein and digestible nutrien~s 

than grasses, and ls strongly recommended for dairy cattle. 

J 
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 hum an food to meet growing 

nutritional requirements; while rich livestock feed will 
1 

likely be obtained from such forage crops as alfalfa. " 

2. Wi'th the development of technolôgy to dehydrate arid 

\ 

compact alfalfa into small pellets, it is now possible 

economically to transport alfalfa internationally. Accordingly, 

the gemand for alfalfa pellets is rapidly growing in such 

places as Hawaii and Japan which have a high,hurnan population 

but do not bave enough pasture land to feed tbeir poultry, 

beef and dairy herds. Iran recently made an enquiry to 

purcha~e 10,000 tons of alfalfa from North America (Canadian 

Export Association Review and Digest ~ull·etin. July 1978). 

3. As the solids become more depleted and price benefits 

from growing high priced crops diminish, more consideration 

will inevitably be given to incorporating solI improvement 

crops,such as alfalfa in the crop rotation prograrn. Farmers 

4' 1 
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, 
in the Qutlaok lrrlgat~on area of Saskatchewan report that 

after growr~g alfalfa, one or two gr~in crops can b~ produced 

witb a minimum amount of fertilizer and without h~ving to 

use herbicides to kill weeds (Lyster, 1978). 

,( 

In add,~tion to being the principal pOllinator~/ô~ 

alfalfa, leaf-cutter bees' also supp ment pOllination of 
p 

sucb economic crops as blue~err , sain~o\n, vetcb, alsike, 

sweet clover,' sunflower and rape. 

The use of wild bees to supplement pOllination of 

crops. whicb are effectively pollinated by honey bees is J. 

recommended by apicul turists (Free, 1970; McGregor, '1976), 

since there is a-progressive decrease in both'the amount 
} ,/ 

of honey" produced' and pollina ting benefi t fÏ'om- ~ach add~ tional 
/ 

hive, as increas~ng numbers of honey-bee~ seek out diminishing 

numbers of unfertiÜzed flowers. ----
There may be other intrinsic benefits from larg~ ~ 

< - -' 
populations of wild bees, such as.maintenance of natural 

balances. Cross-pollinated herbs and shrubs produce fruits 

\ and berries which~build up the migratory energy reseryes 
\ 

- of birds during the autumn. La~ge bird populations devour 

enormous numbers of insect pests, partlcularly throughout 

/ 
/ 

1 
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the rapld growing period of young b1rds during spring 

aJ}d summer. Thus, indirectly, leaf-cutt\er bees might' 

serve to subdue large populatio~s of insect pests. 
---.--1 

liJ,J' 

'1.' . ". 
'!!t. ~:~ . 

1. Declining Alfalfa Seed Production despite growing 

Demand and increasing Priee 

~ 

Despite strong demand and good prospects for inc

reased use of alfalfa seed, Capad~an production has pro

gressively dec~ined ta far below seed reqUi~ents. Currently, 

Canada produces less than half the alfalfa seed it u~e~, and 

the,cost of seed to the cons~ since 1960 has risen b~ 

over nine times (See Table l, p.~I} 

The cast of seed ta plant 1 ha of alfalfa at average 

rate (10-20 lb. per acre, McGregor, ~976) has ris en from 

$8.25 in 1960, ,to $75.00 in 1979, an expenditure which 

could be,recovered only under op~mal growing conditions. 

With increa:siD/g numbers of parasites, predators and 
( ( 

diseases arising to prey upon the domesticated leaf-cutter 

bee, prospects for improved .seed production are diminisbing 

2. Use of Hoœy Bees for Poliination of Alfalfa 

For reasons which are no~.understood, about 50~ of 

the honey bees in soutbern California and Arizona co11ect pollen 

) ~ 

'. - 1 
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TABLE l 
; 

ECONOMICS OF,ALFALFA IN CANADA\1948-1~76a 

Production 
Consumption 
Impo,~ ... , ... ~ 

1948 
(x OOOkg) 

9,079 

656 
OC 

9,051 

1958 
(x OOOkg) 

1,623 

3,400 
2,397 

\ 

\968 
(~OOOkg) 1 

85? 
2,966 

127 

/ 

,~ 

1{ 

197ôb 

(x~OOkg) 

1,218 

3,848 
,2,428 

233 

a tàken from Plant Products Division, 
, 

):ADepartment of Agriculture, Ottawa, 
, 1 

"'. IJ) 
b Last year for whicb figures are cJrrently 

• 
availab1e 

c No imports 1944-1950 
~ <' ,,~ 

1 _ 

,The f0110wing may be noted: 

Decr~a~e in production of seed during " ' 

o 

the past 30 years 's' ••••.•••••••• _ • " : •• ' ••• " ••••• 87% 

Decrease in exports .'; ... ",,', .. ' .. ., .. ' ...... , ......... 96$ 

Increase in consumption •..... , .. , ~ . , .... , .. .' ..... 487% 

IJ?crease in imports' 'from_ 0 kg 1944 ... 1950 

to 2,428,.000 kg 1976 

Increase in price to consumer from 55Ç/kg 

1960 to $5.00/kg 1978 ..... ~ ......... ~ ........ 809% ' 
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. " 

and 2-3% trip'alfalfa flo}Vers; in Canada l none cdllect 

pollen and less than 0.2% (2 bees out of 1,00P) trip alfalfa 
h 

(Torchio and o Parker , 1975). Pollen, cOllecting and tripping 
, 

rates by honey-bees decline progressively in more northern 
.. \ Q 

alfalfa growing regions'. When a colony of honey bees was 

forced to forage upon alfalfa in Manitoba, ~he acquisition 

of pollen fell off sharply and the strength of the colony 

~rogressively diminished (Stephen, 1955). On the other hand, 
\, 

ev en with 5 cÔlonies per o.: ha, unpro~table yields of 

64.4 and 72.5 kg per ~a were produced ih two test plots 

situatèd in large fields where the honey bees could not be 

attracted 'to other flowering plants. QHobbs and Lilly (1955) 

s~ated thaih ney bees cannot be conditioned to gather pOllen 

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

as was att pted in Alberta. They concluded tpat beyond 

1 accidentaI tripp~ng, honey bees cannot be used to po~llnate 

~I alfaIfa, in order to produce profi t~le yields of se~d (Figs. 
(\~ 1) .... . 

r 2, 3). 

, " 

Temperatu~e, ~umidity, rate of evaporation and plant 

transpiration af:t:,ect the volume- and 'Concentration of nectar 
• 

/ q 

produced whic~ in turn influences the alfaifa flower's 

attractiveness to honey bees. Environmentai factors aiso 

influence osmotic and tbe turgal pressure exerted by the 
\ ~ 

, ' 
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staminal column to tear apart the connate kee1 peta1~ 

and trip the a1fa1fa f1oret~ more readily (intensified 
, -

sunlight'., focused by means of a magnifying glass, tends to 

trip the a1fa1fa flower). It appears that honey bee9 can 

set "~Jfomic seed 'yields in the arid areas of Arizona 

13 

and southern California, whfch are under irrigation (Stephen, 

1955) . 

Whatever the 'explanation is for the tr~pping or 

• n.on-trippi~g ?f the florets, economic reali ty asserts i tself ~ 

in that honey, bees po~linate alfal~a in~outbern California 

to the extent that most of the a1faIfa' seed imported into 

'" Canada i9 proauced in southern Ca1ifornia. Sorne alfa1fa· 

seed is also imIfbrted from WaE':ihington and Oregon and occasion-
1 . 

ally from Argentina. AIfaIfa seed production in Washington, 
'\ 

and Oregon,is, however, depende~t upon pollination by ~he 

accidentally introduced alfalfa Ieaf-cutter bee Megachi1e 

~ rotundata whose popùlations are çurrent1y being depressed 

by rapidly increasing parasites, preda~ors and diseases. 
1 

l'!hen M. rotundata was first introduced to the states of 

'" .Oregon and Wash~ngton across the Rocky Mountains. ~tephen and 

Torchio (196.1) investigated and found that despi te jJigh 
, . 

population densities it '~ad no imminent enemies. Six years 
• 

later, Eve~ and Johansen (1967) found 30 species of insect 

~.. ;:r . ' 
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\ ' 

ememies preying upon ~ rotundata> wi th up to 78',5% 

mortalîty in 1971 (Torchio, 1972). Consequently, prospects 

of continued alfalÎa seed production in those states are 

declining. 

() 

3. Selecting a Compatible Alfalfà Pollinator - Coevo1ution 
'. 

Selection of bees,f~r the pollination of al~~fa 
1 ~ ~ "'-

should not only take into account the floral structure~ . 

pollinating mecl;lanisn\s. colaur', odour, and proportion of ~ 

n~ctar/pollen produced, bu~ also the range,of plant species ~ 

WhiCh,Will'dev~lop pOllen graihs tbat a particular gr.owing 

1 0 

bee larva can digèst and assimilate. 
/' 

Buckwheat flowers, for example, bear large, prolific 
1 

and semi-exposed ne,ctariferous glands, They also have short 

petaIs mounted on stout peduncles which regulate the opening 

or closing of the petaIs in response to humidity, concentra-

tion and viscosi ty of the nectariferous f1uid produced. .1 , . 
In the cool damp morning when flow of nectar commences, the 

petaIs are everted. exposing it to the air. The fluid 

n~ctar i8 evaporated by the wind, to a concentrated. viscose 

substance, highly preferred by honey' bees. To prevent 

excess ev~porat~on durln~ th~ hot, dry p~riods, the petaIs are 

drawn inward and firmly pressed against ~ach other along the 

'1. 



, .1 
. l 

1 

" ! 
1 
J 

JO 
~, 

\ ' 
--_. --' .. - . - ---,'-'" ----. -. f" .... 4 __ ,...,' _ ... ~ _ - __ ..... ~ ... .,-- - , - .. - ...... ~,- ..... _ ...... - ...... 

.... 15 

median' length, forming a minute median tunnel: Honey bees, 
(' 

wb;ch are genetically, Iphysiologically and nutr1tionally 

programmed to metabolize stored honey and huddle to main tain 
1 

critical body temperatures 'throughout the winter, are 

naturally attracted to plants sucb as bupkwheat, producing' . , 
nectar with a high sugar concentration. Whe~ nectar with a 

low,sugar con1entration ls collected, it must be fanned by 

the wings of the bees inside the bive to evaporate the 

excess liquid and transforrn it into honey whicb can be 

stored and eatén during the winter. 
, '" 

Alfalfa, unlike buckwheat, ~s a minute nectari~er6us 

gland which is-deeply concealed witbin ,the corolla tube. <. . , 
The small semi-circular nectar ch,arnber at the base of the 

corolla tube is semi-conceale? f~o~ the opening to the o~tside 

by a robust and elongate staminal column wb1ch encloses 

the ovary. Along with this, a,connate sepai cy11nder tube . _ 

provides a seoondary enclosure aràund the corolla tube. 
1 

Thus, the nectar produced by the minute nectariferous gland 

,is almost entirely protected from evaporation. Bees which 

hibernate throughout the winter do not need to accumulate 

nect'ar for winter consumption, hence' nectar(which has a ~ow 

sugar content)is adequate for be1ng mixed.with the pOllen 

grains to provision the cells, or being ingested by the 

1 
1 
1 
/ 

/ 
1 



1 

/ 

<. 

\ 

\' 

\ 

/ 

\ 
female and male for maintenance. 

Since males do not require the proteinaceous pollen 
"1 -grains (which are thrust against the hypostomal region of 

the œad when the sexual oo.lumn 'is tripped), specia1ized 
, 

\ structures, such as the hYPQstoma1 concavi ty and tuberc1e, 

and the ventral' ma~dibular tooth wi th a tuft of outwardly . 
curved pristles, at the -apex, have evolved to brush away 

and catapult the pollen grains every time the mandible 
/ 

closes. 

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

A1falfa §eed Production 

Leaf-cutter bee~ are the most efficient pOllinators 

of alfalfa, tripping and,effectively cross-pollinating 

'. 

16 

over 90% of the f10wers they visit (Michener, 1953; Penge11y, 

1953, 1958; Bohart, 1957-; and others). Many species, 
l ' 

biologically lend themselves 1.ô· alfalfa pollination sinee the 

'adult flight period is approximately synchronous with the 
Il 

flowering period of alfa11a. 

Hobbs and Lilly (1954) observed tha t, "No Ê,pecies of 

V.sacb11e.emerges before alfalfa comes ~~ bloom in soutbern 

Alberta." On the one band, this inc:kicates that a large 
-- ----.,-

, 
/ 
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population of a native species would not ernerge and disperse 

or perish in ,a largealfalfa field before i t began to 
\ \ 

blossom. On the otber band, it also exposes concern that 

early alfa1fa'b1ossoms might pass their ferti1ity period 

beiore adult pollinators emerg~d. To coincide and 

synchronize more closely the alfalfa flowering witb adult 

Megachile emetgen~~, Hobbs (1956) proposed that the blossoming 

period of alfalfa might be delayed by "clipping" or the 

flight period of the bee might be advanced by selecting and 
, • 1 1 • 

reproducing earlier emerging adult strains which can usually 
1 

be collected at various localities. Hobbs and"LiI1y aiso 
• 

noted that in Albert~ f10wers tripped after August 5 in 1950 

~ and August 15 in 1951 were destroyed by frost beÎore they 

had time to mature.1 Thus. a desirable adult 

might extend from ~pproximatelY mid-June to 
t 

flight period 

mid-August. A 

slightly advanced alfalfa flowering period occurs in 'Ottawa 
1 

where a few plants begin ,to blossom lin early June with 

blossoming becoming more general by mid-June. Since adults 
1 

live for about 1 _~onth, earlier and ,later varieties or species 
, l' _ 

might be selected to finish adequate populations thtoughout 
, 1 

the,opportune flowering time frame of alfalfa. 

5. Implementation of a Long Range Bee Management Program 

A. Provid1ng nestine domiciles 

The main limiting factor to economic 

\, 
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of alfalfa ls an acute shortagé in the numbers of leaf-
1 . 

cutter bees. The principal remedial step to increase 

pop~lation si~f is to fab~icate or proviàe acceptable; 

nesting domiciles. 

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

such as Me achi~e relativa, ~ centuncularis, ~ inermis, 

M...:..' frigid'a, M~ mendica and others, domiciles similar to 
, , 

those desc ibed b~ Hobbs (1973) which'are currently used for 

M. a; or bundles of herbaèeous or woody- stems such 
-....:-;;=..;;.;~=-

as r stalks or sumac twigs; or clusters of white spruce 

or poplar ales riddled with short hales leading to a 

semidecom osed interior cori' could be provisioned. For 

species such as ~ frigida which contributed toi a near record 

~ield o,! 1,069 kg of alfalfa seed per ha, on a pa tchy 
>-

12-year-old alfalfa ~ield in Manitoba, Stephen (1955) recorn-

mended that after 14 to 19 years, a felled log was adequately 

decayed to permit M. frigida to' excavate nesting holes. He 

a~so observed that the !!.:. frigida nested in " ... straw-stack 
". 

bottoms, old saw~ust from mill waste and in 1/4-in~h brass. 

pipe ... ". In qttiawa, the author observed females of M! frigida 
i 

inhabit practieally every available crack in 10 x 30 cm (4 x 

12 inch) white spruce guard rails of a large>, car 

area: the west side of the Biosystematics Research 

'. 
\ 



1 

1 

1 

o 

~, -- ......... _~--"~ -"--~-----~. ~ .. -- ~. -~- ~ .. , ..... ~ ~ . ~ 

1,9 

;. 
(Neat~Y. Building) . A female did not exhibit any repulsive or 

aggre~s1ve tendency tl?:,ward another female inhabi ting a similar 

crack in the guard rail. Two females which entered the sarne. 

crack, excavated tunnels in opposite directions. In the 

excavation process the par~cles of wood Chiselled out and 

pushed backward by one female would spill over into the 

tunnel being excavated by the cohabiting female. The 

alternate ~ushing of wood particles from one tunnel into the 

other did not interfëre with their central aim of chiselling 

a tunnel and pushing the wood particles backward. Unfortun-

ately. the nearest blossoming alfalfa field was xut for 

experimental purposes, and the number of the bees dimin'ished 

saon after the alfalfa was eut. Bees which nest in plants 

above ground can be transferre(f1n their domicile during the 

larval (autumn) or pupal (spring) stage to prospective 

alfalfa fields which will require pollination. Species· 

which dig burrows ~nd nest in the soil, su ch as Megachile 

melanophaea, ~ perihir~a, M. dentitarsus, ~ latimanus, 

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

require to have ftr~ uncultivated, weIl drained, sandy t9 

gravelly sail in wbich'to make their nest. Sladen (1918) 

observed ~~per1hirta to nest gregariously in a new gravel 

railway embankment at Cochrane, Ontario, and at Invermere, 
.. 

British Col~bia he noticed the sarne species nesting in a 
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Inearly new gravel ~oad: Sladen (Apiarist of the Dominion 

Experime~t~l Farms) noticetl considerable numbers of/these 

bees ef~ectively tripping alfalfa at Medicine Hat and 

Lethbridge, Alberta. He concluded that there might be 
\ 

" . : . sorne hope tha t\ perihirta might be encouraged to bréed 

in the vicinity of\alfalfa fields by spreading,gravel and 
1 

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

20 

cutter bees nested in'firm undisturbed soil ~ong the borders 

of creekeland~ivers, headlands, uncleared brush, shelter 

belts, and strips along fences. He suggested that alfalfa . " should be grown in long strips along uncultivated land which 

might be suitable for nestinglsites. In conclusion, he 

propo~ed that If If plenty of nesting places were available, 

the bees would probably multiply to keep pace with the int 

creasing food supply." 

l ';;' 
A restriction to the use of ground nesting species 

i8 that they cannot be read~ly transferr~d. When a field of 

alfalfa requires to be'rejuvenated periodi~ally and flowers 

are not available, an alternate field with blossoming 

alfalfa must be available within r~latively short flying 

range to sustain the population. 
1 

" 
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B. Estaplisbment of s~condary plants fpr celi construction 

Megachile rotundata uses alfaIf~ leaves for building 

its nests. Michener (1953) noted tbat tbe native North 

American species M. brev~cut aifaifa Ieaves for cell - .., 

cODs~uction. Similarly, Pengelly (1955) recorded ~ frigida 

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

stated tbat lack of plants from whieh sections~of 'leaf 

could'be eut for cell construction forced ~ perihirta to 

use leaves of ,Prunus virginiana (Chokecherry). It is 

probable that, for the majority of Canadian speeies, suitable 

seèondary plants might have to be planted and made available, 
" 

~o produce leaves which leaf-cutter bees could use for 

building cells. 

In the southern part of central Eurasia, where alfalfa 

probably originated (Bohar~ 1972), and where the ac~entally 

introduced'a1falfa leaf-cutter bee (~rotundata) may have 

emig,rated from, i t is estimated that there may be up to 

140 speci~s of Megachile belongi~g to the subgenus 

Eutricharaea (Parker et !1 1976). They are closely related 

to M. rotundata and may aiso 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 ~roviding good 

1 
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pollination service in such countries as Poland. , . 
C. Annual access to flowering alialfa 

To maintain high and effective alfalfa pollinating, 

populations of leaf-cutter bees, '~n adequate supply of 
• ~.:>, , 

flowering alfalfa pasture, within short flying dis~ance, 

22 

would bave to-be available annually. Absence of an ade9uate 
, 

alfalfa flowering pasture for one sea~on would cause the 

bees to disperse and perish. 

To rebuild or restore a population would take more 

than a half dozen years. Unlike so~ial honey bees which 
, ' 

ma,ntain a relatively large worker POPUl~:ion ,by huddling 

and feeding upon the stored honey, solitary bees have a relatively 
, 

low rePFoductive rate. Each female' in C~nada with a single 

generation per year can optimally produce about 30 adults 

for the fo~lowing year. Leaf-cutter bees often have a bi~h 

màle ratio of 2 or 3 males per female. \ They 'ia1so have a high 
1 

mortality rate impos;d by vàrious insect parasites,a,pd pre-

da tors. Based upon a study of ,emergence and mortali ty 

oi 214 cocoons of seven species of leaf-cutter bees, Pengelly 

(1958) estimated a 4-fold annual reproduction rate. , Bohart 

(1972) reported that farmers using the domesticated leaf-
- < 

cutter bee, ~ rotundata, were satisfied with an annua1 

doub11ng of the population even in good years. c 
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portable domi 

he rejuvenatlon period of an alfalfa cropt 

could be moved to fields which are "'" . 
due to bIos om and requ~re poll1nation. Fixed domiciles 

such as t ose along road allowances could have alternating 

floweri g crops on each side of the road or nesting strip. 

D. Uncontaminated Breeder Stock ' ~ 
f~ j 

Pupae ~sed for breegér stock could be ~ined to 

\ -

ensu~e that none aryr~ôntaminated with parasites, and predators. 

Pest-free stOCk/m;ght be propaga~ed in large cul tiva'te,q 

areas which do not have suitable habitats to sustain hosts 

or prey, wi th iS'olate fields planted to alfalfa. A contami-

nated population could be destroyed and replaced by healtby 

pest-free breeder stock. 

E. Po ulations of SeveraI S ecies 

Factors affectlng fluctuations in population 
/ 

/ 

densities/of solitary species of leaf-cutter bees have not 
/ 

beén a,f?é.ertained, nor can tbey b~ readi ly modera ted . Tbus 

instead of be1ng entirely dependent upon the well-being of 

a single species of leaf-cutter bee for sustaining an 

/ 

--------
economically viable alfa1fa seed indus~ry, severaI species 

should be maintained as alternate pollinatlng 

ensure adequate annual pOllination. 

, , 

" . 

. / 
/ 

-~~-
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IIY. SYSTEMATICS OF LEAF-CUTTER BEES 

Farnily MEGACHILIDAE 

/ Leaf-cutter bees belong to the genus Megachile and 
/, .. Il 

~~~ co~tained/Wl thin the ~arnily l\iegachi1:dae. Biologica1ly 

""â.n}~ fuct~râllY. the family ~iffers from lall other bees 

,/ ib t e following ways: . 
/ ' , 

/ , 
, ,/ , JI' 

1. Females col1ect and carry"pollen on the ventral side 

of the abdomen. instead of on the hind \legs. and have~-

. ---------brush of st!ff bristles between which the pol~ên grains 
\ 

are inserted and compacte9' Thus, abdominal sterna II-VI 

serve as the p.ollen carrying basl<et, called the scopa. 

2. ,Front wing with only two, approximately equal sù:>-

marginal cells (Fig. 48), marginal cel r ei ther rounded 

1 dista1ly. or if acute, then slightly bent away 

costa; first and second recurrent veins opening onto the' 

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

3. Subantennal sutùre arising on the 'outer side of the 
--

antennal. socket. In aIl oth~r families of bees,' except 

Andreilidae. the suture arises; on the 1nne,r sid~ of the 
1 . 

socket. Andrenidae differs' by having two subantenna1 

sutures, one on the iilner and the other on ~uter side 

'" ' 

jH • , 

1 
, 1 

1 
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of the socket-. 

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

beneath the Ifa.lndiblef:i, wh! ch come very near' to the clypÉms 
Q 

when closed, thereoy conèealing most of the la~rum beneath. , , 

In other families ot bees. the median section of the apical 

'margi$ of, the clypeus is more distant from the mandibles 

when closed, thus aIl, or a- greater portion of t.he basal 

section, of the labrum ls exposed. \ 
Il 

5. Along with other specialized families of bees, the 

tongue in Megachilidae i8 long and"-Slender; 18t and 2nd 
, . 

segments of the labial palpus are greatly elongated and· , 

flattened while the apical segments are short. The' galea 

of the maxilla is alsél greatly eldngated while the . , .... 
maxillary segments of the. palpus at the ba~e of tbE7 galea 

are much reduced in size and number. 

.... 
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\ 
Genu): MEGACHlLE Latreille 1802 

, , 

This genus contains a large number of subgenera 
Q 1 

and species and is present in aIl the major land maSses' 

around the wor1d. ' In Canada. Megachile i8 represented by 

'10 subgenera tn 29 species. 'Speci,e8 'belonging to 

.. Lleg'}Chile can e .. ep:ra1:~~ from al! other, genera of 

,except Coe'lio. ys and~ Chel'bstomoides .,- p:v the absence of an 

arolium (F1['.\ 
~ , ,1 

53) , . a" disti~ct' pad p~oje9ting between the ' 

, tarsal claws, !fnd'uSUàIiY'ex~ending beyond half the le~gth 
of the c1aw. Coelioxys) a .closely re1ated parasi tic ge,nus 

26 

in wJlich the 
. /, 

female has 10st its scopa, caQ be separated 

by the hairy eyes in' which the 1ength of \ the hair ls much , 
14. 

- greater t;han the dist ~nce which sel?arates them, and the • 
rl --

"u prominenJ, posteriorly projecting 1 1ateral spine' ~h~ch both 

" , males and females bear on the' scutellum. Chel,OstQtpoide~( 

lS aiso a closely re1ated' g~nlis in which the femaie uses . 
. 

resin, instead of eut sections of le~ves, to construct 1ts 

ce1ls. Females of Che1ostomoides can be separated by'the 
• ~ & 

Q 

absence of a cuttln~ edge on the 1nner side of the mandlbles. 

They a1so have a conspicuous pair,of po1iShed and rounded 

médian tubercles at the apex of the clypeus. Males can 

be recogn1zed by the three ~x~osed;sterna, wi~h st~~num IV 

and the tolloWing sterna retracte-â' and conçealed bEtneath 

sternum III. 

_ J. ___________ .~. 

" 

r 

& • , . " 
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AlI the spec.ies of Megach1le 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 
1 

on the rest of the body. Usually, Megachile are short, 
, 1 

1 

robust bees witb the propodeum shortened and the dorsal 
1 .., 

sidè of the metanotum stee~ly sloped beneath the large . 

scutellum. Thus, the posterior aspect of the thorax ls 
t. 

nearly vertical in l~teral view. 

~ 
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In males and females of Megachile, the apical rim on 

both the front and the middle tibiae each bear two promi-
-

nent tèeth and a polished, semi-ovate posterior field. 

"'Â ~trong, apically rounded anteri.or tooth, dorsad to the. 
" 

tibial sP!lr, is follow,ed posteriorly by a second acutely 

. angulate t()oth, formed by "a sharp carina branching from the . 
apex of the angulation and dir.ected obliq~ely toward the' 

base ,of the tibia; the length of the sharp carina which aiso 

borders the semi-ovate"post~rior field is usually subequal 

to the distance between the two teeth. 

'. 

When the front leg ls brought forward with the tàrsus 
" 

angledposterlorly, the two teeth at th=e~-r~.--.:U!~_:front 

tibia, are posltioned tb the mandlble and 

= .-

• 1 

v' 
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1 

may serve to dig into and shift posteriorly the wood, soi1. 

resin and other particles Ioosened by the mandible; alter

natelYJ the teeth aiso wedge against the tunnel wall to ,-
p , . 

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 of bristles at the 

base, serves to push, the loosened particles posteriorly. 

The teeth at the apex probably ena1?le the males and 1 females 

to chew their way out of the pupa~ case and out of the . 

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

excavating nesting tunnels. 

Females (Fig.48) 
," . , 

1. 'Ab/dominaI modifications to facili tate pollen collecting '. 

Transfer of the pollen load from the hind legs to 

'the s'copa, on the ventral side of the abdomen, has brought 

about a number of structural modifications to the more 

specialized females. To faci'ii tate col le ct iIj.g , inserting and , 
cc;>mpacting of pollen grains, the abdomen has! achieved a Igreat 

1 ~ • 

deal of dorso~entral flexibi11~y. In aIl Megachile, the 

first abdominal tergum has a broad concavity ante,riorly. 

which accommodates the convexity of the propodeum to pennit 
, 1 

the ab90men to become strongly elevated. The anterior 

(w' 
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concavity on tergum l i6 bordered by a weak, semi-circular 
, 

suture dorsally which morphologically approaches a minute 

carinate rim in s~me subgenera or a narrow flexible semi-

membranous suture in others. Tbe telescoping ability of 

abdominal terga 1s greatly inèreased with the ,apex of the 

preceding tergum sliding over the following tergum. Median 

"lengths of terga l to V have decreaséd and the basal transverse 

grooves have deepended and shifted poster10rly to form the 

graduaI grooves near middle of terga II to V allowing the 

apex of the preceding ter.gum to slide into 'the transv~rke 
\ 

furrow and permit the abdomen to become sharply upcurved. 

The basal sterna are also shortened longitudinally, with 

ster~um l bearing a protruberant postmedian angulation and 
'1 

having oblique lateral ar~s extending toward t~e apico-

lateral, angles of the sternum, thereby bordering an inflexed 
'" 

prescent-shaped preapical field. ' Sternum I~ is shortened 

by having a crescent~shaped, Median emargination along the 

anterior margin. The shortened basal sterna permit th~ 

abdomen to become downcurved more sharply. 'The median 

longitudinal abbreviations of ~he terga and sterna render a 1 

short broad outiine to the more specialized Megachile" when 
i 

they are examined in dorsal view. 

• 
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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 to build a cell ,yields distinct 
1 

bionomic advantage which might be compared with building 

a house out of large sheets of plyboard instead of making 

it out ~f handfuls of mud or cement. 
~1 

Closely relateâ 

genera such as Chelostomoiaes, which is morphologically 

simila~ and was included as. a subgenus of Megachile by' 

Mitchell (1937, 1962), uses plant resin intermlxed with 

pebbles for. constructing
l 
and moulding the cell (Michener, 

1962) . 

-
~-

A wide range of nesting si~es in which to bul1d the 

cells is selected by the fem~les, depending largely upon 

their habits and mandibular structure. Heavily shaded, 

damp areas are'avoided, a~d the tunnel opening ls usually 

exposed to d.irect sunlight. Sorne 'subgènera and spec'ies, 

such as inermis and frigida, bear pointed oclter mandibular 
! 

teeth with which they are able to excavate tunnels in rotting 

wbod; others clean out and occupy"tunnels made by other 

insects o~ wedge'their way into crevices ln wood, such as 

between and under~~t'~ a shingle in the rodf. Frequently. 
'1 

" 
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1 

nests are made in broken. hollow or pithy stems or shrubs 
1 • 

or herbaceous plants. Sorne sUbgenera excavate a tunnel in 

the ground beneath a stone or clump of grass and still others 
"-

expeditiously make 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 petaIs to form 

a rounded tunnel of appropriate diameter. One to a dozen .. 
'cells are constructed one on top of another in the tunnel or 

burrow. 

Six to a dozen oblong sections of 1eaf are moulded 

and cemented along the margins with salivary secretions 
1 

.'into ~ somewhat parallel-sided oblcw.g cup. This ls filled 
1 

about two-thi rds full wi th a mixture of pollen and nectar. 

A single 'gg is laid on top of the provisions and the cell 

is sealed w~th precisely cut circular lids of a size which 

snugly covers the end of the cell. .The lid is firmly pushed 
\ \ 

in. forming a slight concavi ty while the edges are firmly 
1 

pres.sed against and securely glued to the wall (Figs. 4~ 5). 

Extra, usually extensive. precautions are taken to seal off 
1 

the. exit opening and thereby provide' additiona1 safety to 

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

extra, empty or vestibular cell i~ade on top of the pra-
l' 

l, 

\ 

.. 
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Fig. 6. Salivary strands inside leaf cell, 
forming the frrumework for the irnpermeable 
gelatinous capsule. 

Fig. 7. Overwintering larva, 
cell and gelatinous capsule 
liuva. r 
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~isioned cells. The last cell is often capped or plugged 

with up to 30 sections of~leaf alternated with masticated 
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leaf or wood fragments, very distasteful and tough terpenes, 

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, ~eyond the léngth of the ovi-

positor of such parasites as Sapyga or Monodontomerus 

(Figs. 86, 92, S3). 

The egg hatches soon after oviposition, with the larva 

becoming fully developed upon the pollen and nectar pro-

visions. Strong gelatinous strands are woven to form a 

net between the larva and the fecal pellets on the outside 

(Figs 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 rèmains 

in the diapause stage in the capsule within the cell until 

the following summer, when the larva pupates and emerges 
" 1 as adult a couple of weeks later. Some species sucb as 

1 

M. brevis may have more than one generation per year" with 

the development from egg through larva an~ pupa to adult 

(':) tak~ng place in about a montb (Michener, 1953), 

/ 
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In spite of the egg in the cell, at the base of. the 
{' 

burrow, being oviposited ~irst, the adult within it 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 hardening up within the 

33 

cell. Perhaps, prlmed by suitable weather condi~ions. 

maturation pheremones and vibrations generated in the process 

of the adult chewing its way out of the'pupal case and leaf 

cell, aIl the adults within the tunnel may'become aroused 

to make spontaneous exit. Each ~dult chews the lid, which 

covers its cell and the entire tunnel co~taining aIl the 

adults becomes open to the outsi~e. Mal~s placed in outer 

cells often emerge a few d~ys ahead of the femal'e (Medler " 
1 

and Lussenhop, 1968). So~etimes up to 2 or 3 males develop 

for every female (Torchio and Parker, 197p). Adults live 

for about a month. 

In species such as M. inermis. in which the female~ 

are di~tinctly larger than the males, wider burrows with 

larger cells are made and provisioned for the developmept . , 

of females. Thus.the mother appears to ha~bour the premoni

tion and design, at the time excavation of the burrow 

commenèes, to either1make a larger hole for the subsequent 

development of a series of females. or a smaller hole,If9r the 

-",----
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• development of males. For example, a fe~ti11zed egg, which 

will develop into a female, i~ deposited into a larger cell 

with more provision in t~ries of cells made in the larger 

burrow. Occasionally, both males 
• 

and females may emerg, 

from the sarne burrow (Fye, 1965). In other specfes, in ~hich 
1 , 

the males and females are of approximately equ~l size, males 

are normally deposited in the outer cells. Males usually 
. 

have a sharply pointed outer tooth which might be adapted 

for chewing through the enlarged outer plug. 

3. Mand1bular morphology (FigS. 54-83) . ,. 
The tasks of leaf-cutting and burrowing have brought 

a progression of mandibula,r modifications on the inner and 

outer cutting edges, as weIl as denticular shapes and 

emarginations, to the extent that the cutting side of the 

mandible, provides one of the main areas of morphological 

diversity, by which femâles belonging ta the var~ous sub

'genera ànd species can be recognized. 

Slnce the two mandibular condyles at the base of each 
\ 

mandible provide a ri~~d axis or pivot and since the 

mandibles May alternate in having the left mandible slide 

over right or right over l~ft. achieving a single co-ordinated 

cutting edge on a wedge-shaped mandible i8 impossible, This 



, 

c) 

- ( 

./ 
./ 

can be observed by alternating the Wedge-Sh~ped blades on 
1 

scissors and ~ttempting to cut while operating on the 

sarne axis. 1'0 compensate for the separation tha't develop!? 

as the wedge-,shaped mandibles slide past each ot\ber. a 

secondary cutting edge develops on the 1nner side of the 

mandib1.~ . 

In the çlosely related genus Chelostomoides whïch 

makes it cells out of resin, a secondary inner cutting 

edge is absent and only an obtuse angulation is present 

on the inner side of the mandible. In ~ montivaga 
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(Fig. 59), one of the more primitive species of Megachile, 

(which ~~es use of cut sections of flowers which are easier 

to eut), the more obtuse angulation J which is present in trpe 

more primitive Chelostomoides, develops into a distinct 

, 

inner carinatè cutting edge. The inner cutting edge is, 

however, low an1 can scar~ely be 'seen when the mandible is 

examined from the outside. In the more adv'anced species, such 

as !:L.. wheeleri (Fig. 64) or PA. addenda (Fig. 61}, the 

inner cutting edge'is highly developed and elevated to reach 
) 

.. the summi t of tbe basal denticle and to complete,ly occupy 

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

Another mandibular modification is the aversion of the 
/' 

, 
'ô 
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outer denticles to p~come nearly perpendicu1ar to the axis 

of the mandibu1ar condyles and the flattening and expansion 

of the outer tooth. In the more primitive species, 

such as ~ _m_o_n_t_i_v_a_g_a (Fig. 59) or !.:.. inermis (Fig. 60), 

a1ignment of mandibular dentic1es is ,nearly para11e1 with 

the axis of the mandibular condyles, thereby formi~g a 
\ 

scoop-shaped mandible with pointed outer denticles which 

can chisel-into and ex~avate hQles in wood. Stephen (1956) 

" observed M. inermis excavating a tunnel in a rotting tree. 

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

, and M.:.. melanophaea (Fig. 63), the outer denti'cles are 

everted and f1attened. Thus, the mandibular 'dentic1es 1 
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form a nearly s,traight blade and are a1igned approximately 

perpendicular to the axis of the condyles producing a scissor-

1ike formation which provides greater leaf-cutting abi1ity 

at the expense of excavating competence. Future observations 

may confirm that these species are incapable of making 
\ 

excavations in'wood. Accordingly, ~ melanophaea has been 

observed to nest in the s01l (Hobbs and Lilly, 1954). The 

mandibles are, probably, l:lsed to loosen the soil, whi le tlle 

legs may eject th~, particles out of ,the burrow. 

p. 
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, " 

4. 
~ 

»iQnQmÀ~s - Strategie deploxment of time and eneriY ta 
\ 

propagate life 
" . ," 

The question arises as to whether the propagation of , 

life is advanced bionomically by excavating a deep secure 

tunnel (Stephen, 1956), which takes 3 hours 40 'minutes,' in 

the trunk of a 'rottèn tree. or whether sorne advantage could 

be aehieved by building and provision~ng extra cells instead, 

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

or the broken stalk of a hollow h~baeeous plant. 

It appears that climatie' conditions play a sigpificant 

rote in determining behavioral pat'te'rns. In more south.ern 

-regions ~uch as Kansas, where persisttent Hot dry winds 

accelerate and shorten the flowering'periods of plants, tiny 

species such ,as ~ brevis predominate. They have small 

bodies, are swift fliers and perpetually engage in ext~nded 

flight (6.44 km Michener, 1953) searching for fleeting, . 

f~owering pastures and expeditio~SlY building one ~r t~o 

cells in fragile sites along the way. In cool, humid and 

more nortbern Canadian regions, where a 'smaller di ver'si ty 

of plants blossom over an extended per~od of time, larger 

species sucb as ~ inermis predom~nate. They often excavate 

boles in rotting wood, 
'1:" 

andProvi~ 
about 10 cm }n depth, then build 

cells end-to-end. The flna~ cell i~ 
, \ 

r 
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4'l ,'" 

G ' f " , 
~ p' 

'l' 
" 

, . ' .. 
secure1y capp~d with·lO-30 ~ircular layera of 1eaf, which 

1 

~re alternate1y and variQusly ~i1led with chopped leaves. 
• r f$. '--:', .. 

, 
wood partic1es, re$~nl terpene, moss, soil and sa~d grains, , 

to e~sure that nQ~prey will penetrate the'open1ng hale. 
, " ~ :J 

--
Op~1m~11y, the female bas about 30 days time to 

/ 0", . , 

_proP\~tioU~lY deploy be.r (st~ies., <"--1i:1s acti-ve a): 

tempe,ratures about 200 C and 'Usually co~ences acti vi tyC about 
~ " , " , , 10:00 A.Id. and ceases"work.ing at about 6:00 P.M. During the 

~, 

8 hour~ of activitt, the fema1e lé usually able to fully 
,1 r 

complet'e one cell per day, (Fig. 4)'0 

. . ~' . 
The fOliowi-t1g~~age- times are required to Pfjfform 

the e~sential. functions: 

br. min . 
. 

Excavàte burrow, 10 cm deep, in rotten 
J " , 

wood to_acco~odate'abopt io c~11s placed \ 
end to end (Stephen,- 1956) 

l . 
Iv 

Con,.struct cell or cup" wi th 6-12 oblong 
,} , 

sectioQs of leaf, moulded and cemente~;-

w~tb ~alivary' secretions aroüDd the , 
-. 1 

14 ....... ':I .. t 

m .. rg1ns to forin the celi. ..•.•.. .- •... f' . ~ . 
\ .--/ 

,. 
\ , 

'1 1 " 

3. 40. 

0' 
2. 30. 
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- Provision ce11 with pollen and nectar, 

15-18 loads, each, load a..,ccumulated from 
~ & 
about 200 flowers at appro~i~ately 

4 seconds per flower. Total number of 

flowe;rs visi ~ed .3000-3600 .... , " .... ; ..... 3. 40. 
-..,.f'.r. 

Lay egg, ................. 'J' •••••• , ••••••• . 06 

- Çap cell, wi th 10-36 leaf caps.' ...... , .. . 30 

rime per ceU at optimal condiltiohs 
1 

le~s excavation time. \ .. 
6. 46. 

During her lifetime. the female can optimally 

produce about 30 adults but rarely produces more than 20. 
~ 

1 
~th a sex ratio of about 2 or 3 males,per fema1e, 5-10 

females and 13-22 males may be produced., Taking in 0 

~ 

account' environmental deterrents and ~azards. uch as 

climatic conditions (~mperatu.re. cloud, wind and rain); 

birds, mice, diseases,~redators, and parasites, which 

. sometimes impose a toll of 'l.up to 78.5% mortal! ty. ·t'he 
') 

behav{~ur of tbe fem~le must be gen?ti,callY• strateg~~ally 
v, 

Jo programmed and charged with activity to perpetuate the 

speclès. 

o 
'. 

V 
1'" , 1 

, Il 

39 

----

i 
1 

! 
J , 
! -
1 
l, 
J 
! 



d 

\ , 
41 

i 
1 

1 • 

() 

_.-.~ .. ___ ",L_4"_""' __ t.. .. _ ... ~---~-p" --~-·· ... I ---_ .... ~- ~ 

\ 

40 

Males (Fig. ',49) 

1. Morphology 

In males, the first 4. abdominal sterna are sclerotized 

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

'me~branous or atrophied and retracted beneath sternum V. 
To compensa te for t~e retracted apical 'starna and shortened 

sternal Iength, tergum VI is strongly,curved downward 

to form the apex of the abdomen, and a prominent po'st~edian 

" transverse carina develops to simulate a terminal aspect 

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

VIllie partially atrophied and not exposed. The ter~m 
...... ----1 

iand sterna have an elevated basat rim called 

they also have a refIexed apical! rim called "dupl cation" 

folded beneath the segment. Thu$, the duplication 'at the 

apex of one segment slides over the gradulus at t~e base 

of the succeeding segmen~. The apical section of tergum 
\ 

VI is direct.ed anteriorly.; however, the duplication on i t, 
1 

which usually has two pairs of tubercles, is'reflexed 

posteriorly to permit the apex ot sternum IV to' s1ide over 

the duplicatiop. Sometimes, as in ~ inermis, the lateral 

tubercle 1s notched at the base on the inner side, and 
,) 

serve~ to anchor the a~i'o-laterall section of sternum IV. 

Sterna V and VI which are withdrawn beneath sternum IV, are 

usually highly mod1fied and often bear speciallzed, and ~ 
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distinctly variable hairs. 

2. Functional Modifications 

Males-exhibit a progression of structural develop-

ments whic,b Ci) facili tate disposaI of pollen grains and 

(il) aid the establishment of male supremacy. 

1 

Pollen grains, whicb ,re the essential food of 
..... - , 

larvae and play a vital role in female performance,' are 

a nuisancE) to the males. Males require nect'ar, which 1s 
'6 

, 
essential for their sustenance; however, when obtaining 

nectar, spec~alized floral mecban1sms in sorne leguminous 

plants thrust pollen grains against the hypostomal region . ' 

41 

whicp males must brush away, sinee the proteinaeeous p61len 

grains are unnecessary for th.em. 
~ , 

~~-

The progressi ve __ <!~.e-lopmént of structures su eh as the 

polished hypostomal concavi ty. witb an elevated hyp~ostomal 
" l 

tubercle to delimi t i ts posterior exteJ;lslon. toge~ber wi th 

the development of a ventral mandibular denticle,:witb a 

brush of' bristles directed outwardly ai' its apex to clean 

out and catapult the pollen grains every time tbe mandible 
\ \ ·r 1 

. closes, Is best seen,in such bighly ~Olved species a~ 

~ perihirta and ~ frigida. This structural development 

1 

\ 

1 
i 
j, 
j , , 
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is almost" entirel'Y abse~t: {Ii such species as !:. brev~s and 

M.' mendica, and weakly det'velopéêi in the M ... relativa. 

'" , 
Progression of structural developments which serve 

, 

to promote establishment of male terrltoriality are: 

42 

coloration, dilation and elaborations on front legs; develop-

ment of the front coxal spines and bristles, just anterior 

to the spines; development of a fourtb mandibular denticle 

and the elongation and'broadening of the ventral mandibular 
1 

denticle to protect essential mouth Tbese male st ruc-
\ 

, 
_tures'are highly developed in su ch as !L.. frigida 

and ~ melanophaea. In New Brunsw ck, a male ~ melanoEbaea 

was obs.erved occupying a bare secti~n-"'of 'grOUnd 'on an antbill 
~ . ' ~ 

of Formim fusca Linnaeus (which was str0lÎl\ly cemen~d wi th 
~ . -..,~ 

salivated particleB to prevent slave-making ants from,getting' 

in to raid the nest)., When anqther male,!:. melanophaea 

aligbted IUpon the antbill,1 the male' that was perched upon 
1 

it, almost with lightning speed, violently attacked the 

intruder. Su ch a strong and deliberate defence of pre-
--~ 

ferred areas indicates terri 110riali ty. .In cool, damp 

regions, such as the Maritimes, high temperatures of over 
o 

200 C are infrequent in4 the early part of the day, benca, .bare 

black earth wh1ch absorbs the sunlight up flrst and 

serves to activate and arouse the 
, ' 

1 
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"i t bas also been recognized that' tbe 

) 
( 

bees land on bare soil to warm 'themselves . ' 

a leaf-cutter 

of land are now being provided by farmers to acti vate 
" 

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

such as M.:. relativa and!!:- centuncularis, exhibit entirely 

undeveloped or weakly developed offensive or defen,sive 

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

43 

Q 

selves on bare ground J may be less essentiall for such species 

as M. brevis which inhabi t warmer reg,ions, and which may 

be more sparsely distributed than other species inhabiting 

cooler regions where flowers blossom over a longer period 

of time. 

\ 
IV. SPECIES OF MEGACHlLE PRESENT IN CANADA 

j • 

CLASSIFICATION 

Il 

Taere are species groups within the,genus Meg~hile .... 
which exhibit definite morphological and biological 

affinities. , However, thè morphological differences in ei ther 

the male or the female are insufficiently differentiated to 
('\ 

engage morphological difference~ to I~egregate distinctive 

genera. To overcome the limitations imposed by la~ o~ 

distincti ve siructural characters in ei ther sex, 'and fet 
4' • i 

segregate groups which exhibit positive structural and bio-

! 

1 

• 
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10gical relationships, a subgeneric classification is 

employed. A sùbgeneric lassification was used by Mitchell 

(1934 to 1937) in his treatment of Nearctic Megachile; 
1 

how~ver, in his more recent revision of Megachile of the' 

eastern United States (l962),subgeneric characteristics 

are not definèd. 

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 

detennine each subgenus to species. 

S~ecies within each subgen~ric group genera1ly share 

similar characteristics. Accordingly, these characters are 
1 

described under each sUbgenus. F0110wing subgeneric 

descriptions, only characters ~hich are'characteristic of the 

species are taken into account under the species descriptioQ. 
\ 

Thus, to gain ~ mor, co~prehènsive, overall concept of tpe 

species, both the sptcies and the subgeneric descrip~ions 
, l' 

should be considered. 
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1. KEY TO SPECIES OF CrNAD1 MEGACHILE 

\ 
Ventral side of abdomen'with six exposed sterna bearing a 

dense brush of stout scopa~ hairs (Fig. 48). 1 Tergum 

VI without a prominent nostmedian transverse carina. 

45 

Antenna 12-segmented (Fig. 50) ........... FEMALE (p. 45) 

Ventral side of abdomen with only four exposed sterna 

be aring moderat e ly short s lender hairs (Fig. 49). 

Tergum VI wi th a prominent postmedian transverse 

carina. Antenna l3-segmented (Fig. 51) .... MALE (p. 56) 

FE MALE S 

1. Abdominal sterna II-V with dense, white, apical 

fasciae beneath the scopa (Fig. 15). Tergum II 

wi th an opaque, ovate wing pad laterally .......... . 

. . . . . . . . . . . . . . . . !:.. (Eutricllaraea) rotundata (p .113) 

Abdominal sterna II-V without apical fasciae. Tergum 

II unifor~ly polished and punctate lateral1y, 1 

without trace, of an op_aque ovate wing pad ......... 2 
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2. Posteroventral aspect of cheek with a prominent robust 

tubercle protruding downwardP(Fig. 35) ........... . 

...................... . !.:.(Sayapis) \}?ugnata (p.3I6) 

Posterior, aspect of cbeek uniformly convex, without 

tubercle ...................................................... " ......... " 3 

\ 
{ 3. Abdominal terga without white,apical fasciae. Terga 1 

and ]1 usually with dense, white pubescence, 

conspicuously contrasting with the black pubescenee , , 

"on the followlng terga (Fig. 23) ................. 4 

Abdominal terg~ wlth white apical fasciae, the fasciae 

sometimes reduced and limited to the apical terga 

laterally. Dorsal aspect 'of abdomen not 
\ 

conspicuously white and black .................... 5 
ï 

4. Inn~r mandibular tootb rounded with a' small excision 
. 

at its summit (F1g~ 63). Scopa usually amber in 

calaur, sometimes 1nfuscated peripherall~ tn eastern 
~ 

spec1méns ..•.. ~(DelomegaC9ile) melanophaea (P.215) 

. - , 

/ 
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\ 

Inner mandibular tooth j broadly truncate (Fig. 62)., 

Sc~pa usually entirely black, occasionally amber in 

western· specimens .. ,M. (Delomegachile) gemu1a (p.IB6) 

5. ·Mandib1e 5-dentate. with the 4th tooth approximately 

parallel-sided throughout i ts midlength (Fig. '67 ). 

Deep oblique emargination between the 3rd and 4th 

denticles much deeper than the emargination.between 

the 2nd and 3rd denticles ......................... 6 

) 
Mandible 3-5 dentate; when 5-dentate the 4th tooth is 

stro~1y tapered from base to apex, and\the'emarg-
, 

lnat10n between the 3rd and 4th teeth is subequal 

to or shallower than the emargination" between the 

2nd and" 3rd denticles ................... '; ......... 9 

6. Wi,dth of emargination between the 3rd and 4th dentic1es 
l ' 0 

about 3 times as great as the w1dth of th~ 4th 

tooth at m1dlength (Fig. 31). Apical border of 

sternum VI thickened. weak1y upcurved and extend-

ing a 11tt1e beyond the apical'tergum ............. . 
, 

.....•... ~ ....... ' ... !.:.. (Ph'a~nosarr} :fortis (p.297) 

, ! 

-' / 
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Width of emargination between 3rd and 4th denticles 

subequal to the width of the 4th tooth at mid

length (Figs. 28,67). Apicàl border of sternum 

VI not thickened or upcurved, nor extending beyond 

the apical margin of'tergum VI ...................• 7 

White,a~ical fa~~~erga. broad and 

dense, usually not interupted medially. Pubescence 

on terga l and II .dense and white. Prea.ent only in 

Alberta •.....•.. ~(Xanthosarus) dentitarsus (p.290) 

Abdominal fasciae less dense and usually interrupted 

medially on the anterior terga. Pubescence on 
, 

terga.I and II less dense and yellowish .....•..... 8 

8. Black pubescence usually occupying posterior half of 

mesoscutum and extending t9 scutellum. Clypeus 

with more or less ~mpunctate Median longitudinal 

line. Usually found west of the lOOth meridian 

but, occasiO"nally ,present as far east as Ontario.· ... 

................ :M. (Xanthosarus) perihirta (p.279) 

J • 
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Black pubescence on mesoscutum scarcely occupying 
, ' 

half of mesoscutum a.ntl usually not e~tendi~g to, 

the scutellum. Clypeus usually without a 

longitudinal impunctate median band. Usually 

found east of the IOOth \ me,ridian, occasionally 

49 

prese~t as far west as Alberta .... : ............... . 

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

9. Third mandibular tooth without a trace of bevelled 

cutting edge extending ·into the emargination 

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

Mandible short and parallel-sided, wi~Q a small 

but distinct protruberance ·at base, just beyond 

abductor swell1ng .. ~ (Megachile) montivaga (p.127) 
lIlt) 

" 

Third mandibular tooth with a bevelled edge extending 
"r 

fram oute~ margin and usually occupying about half 
. \ 

the emargination between the 2nd and 3rd teeth 

(Fig. 62). Mandible longer and not parallel-sided, 

protruberance jtist beyond abductor swelling absent . 

.. ~ ............................ t ........................... , .................. .. 10 

10. Inner mandibu1ar to.oth br'oadly truncate (Ft.g. 62') ..... . • 
.. • . .. .. • • .. • ... ' .......... !!.:.. (Delomegachi1e) ffÎgida(p.l95) 

;:;;::: 

, , / 
'/ 

" 



, \ 
\ 

1 
1 

-,,--~"""'----'-'~"--~----- .... ------_ ... ---- .... ~ -~--~ .-.- -

50 

Inner mandibu1ar tootb rounded or acute1y angulate ... 11 
/ ' 

11. lrfandib1e 5-dentate (F1gs'. 152. 58, 60) ................ 12 

Mandible 3 or 4-dentate (Figs. 27, 54-57, 61-66 f ..... 15, .. 
--~ 

12. Sixth abdominal sternum witb black scopal bairs, con-

trasting with the pale hairs on preceding sterna ... 

...... ' ............. M. (Megachi1e) ni val1s 

! 
Scop'a with uniform]y pale hairs througbout 1 except . 

, 
occaslQnal~y at tbe extreme apical rim ........... 13 

13. Tergum VI wi th ~hort, unifo~mly appressed\ brown haïrs 

througbout its Median length. Apical margin of 

clypeus sem1.cirCularly emarginate on each side of -
\ -~' . " 

the broad Median protruberance and the small sub-

, latéral tuberc1e (Fig. 19) ........................ . 

" .•••• ' ••••.........•. 11. (Megachile) inermis (p.133) 

AI ; 

Entire surface of t~um_VI witb numerous long, erect 

bairs scattered throughout the appreased haira. 
• \ ' . - - -----_.J 

Apical margin of C11Peus,apProx1matel~ truncate ta ' 

,~eakly ~argiDate me I~llY, wtthout an, 8~-
.. rliDatioDs ................. -.:. ~~J.-"" .-;";-; ••••• !--~ 

\, _.---

. 
\ ' 

..---- ---~ --# 
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14. Pubescence on tergÛID VI with c~nspicuously golden 

and black haira ...•.. ~ (Megachlle) relativa (p .153) 

., 

Pubescence on tergum VI uniformly bla"ck .......... ,' ..... . 

. . . . . . . . . . . . . . .. ~ (Megachile) èentuncula'ris (p .145 ) 

cP 

15. lIandible 4-denta te,' wi thout greatly elQngated emargi-

nation extending from the inner tooth to the 2nd 

tooth (Fip. 54-57, 61-63,,66) •.................•. 16 

Mandibel 3-dentate with a greatly elongatèd emargina-
, ' 

tion extending from the inner tooth to the seèond 

tooth; the emargination bordered on both the inner 

and' outer sides ~Y a sharp cutting edge (Figs. ,26. 

" , , , 
65) . . . . . . . • . • •.. Il Il • • • 1 Il • • ••••• t. .... 1 Il.. • • " Il • • • Il. I~. • • 26 

't'-_ , ---r-

"",, 

• 1 

16. Sternum VI distinctly extending beyond tergum VI and 

curved Sha~,lY" up~a.rd; th,e upcurved Jl.pyal r~m bare 

and polished .....• --!.:. (Arlrropile) parallelw (p.30:tl_ . ----------",*.- ..-------- ') 
y 

UID VI subequal in 1ength, wi th the 

ical margin of sternum VI' usually :tr1nged w1 th / . , 
\ .' -

I;lairs ... '" ....... " " ......... " Il •••••••• " " Il • Il " •••••••• 17 
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1 .,. 

, i 

~ 

Emargir'latior( between the iooer and 3rd den tiéles 

{ approximately semicircular. with the g~_~~st 

depth io the emargioati6n, subequally di~taot 
\ ,'") ( 

between the inner and 3rd denticles (Figs. 54-56) 
, 

~ '.'~ ••••• , •• ~ •• , ••••••• , • , ............. , •••••• Il ••• • 18 

'---", 

" \1'" 
Emarginat,ion between the inner and 3rd denticles 

1 

distinçtly obliquè w'ilh the grea:,test depth '-in the 

,,' emargillatlon much 010se1' to the -inner tooth than 1 

4- 4' , 

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

.,. 
l~L . Apical, margin of clypèus( e'v~nry truncate, wi thout 

. " 
1 r prominent tubercles' or_emarginations .....•...... 19 

.... ' , ' J .~ 

{ 

~ 1 Apioal marg.i'n of clypeus wi-th· prominent. tubercles and 
1 

emarginations (F~S. f34 j 37) ................ ~ ....• 25 

.-/ 

r ' 

.1' 19. Tergum V~ nearly straight in P1"9file ';'itb Sbor~, ~,~~ d"' 

for,mly appr~ssed brown bâ1ra througbout 'i'i~ me\.1an 

lengtb, Em!lrginatiob in the out~r éutting ,edge ' 
.. 

, .. 

) 

~ .~ 
I, " .. j: . 1 

, . "- " --- . 
t:- • { 

.' .' 

, " 

\ between the inner and 3rd. denticl,ea wi th. an' angula-
~ . 

tion approaching a weakly developed 5th tooth, 
"'- ." . oeeupy1ng the proximal haIt ot ~he emargination 

(F1IS. '9, 55) .. ~ ~Lltomela~hile ~ mendiea (p. 
." . 

" , 

" r / 

, 

.' . " J) " 

1 "'r, 

96) 

:,.rI 

.' 
, .. 

<, 

< 

J' 
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1 



\ 
) 

• 

'. 

C) 

, 

'0 
. 

-----.......... -_ ..... --..-. _ ... _-~ ..... _.~-- ... --- .... _--. -- -, 
_c'_~ __ .. _. - ~. _. _._ .... , ____ ...... , ..... .- -~ .... -- ................ ..",.. ... -.... _-~._-,.._ ... 

, 

• 

1 

0 

1 

r- . 

53 

" TergUm VI concave in profile, with ~umerous long, 

1 erect hairs scattered throughqut the appressed 
... 

hairs. Emarglnation in the outer cutting edge 
, , 

between the inner and 3rd denticles approximately 

arcuate exposing the st~aight inDer edge, when 

the mandible is examined from the outer side 

(Figs. ~ 1. 54. 56) ••••.•••••••••••••• 11 ••••••••• ' •• 20 

20. Abdomen exami'ned"from above with numerous stout black 

hairs laterally on terga II to Vi ................. . 
, ~) .. " 

~, 

• : •• ,' •.• _ •.•.• ; ••.. M..:. (Li tomegachlle) t exana (p. ~O~.l" 

\. , 

o 

Abdomen examined from above with few, if any, black 
• , • '-'il 

hairs laterally on terga II to V .. ' .... ." ..... ~ .... 21' 
'1) , ~ ..... 

li 
.11 

Graduli on abdominal terga Il to V distinct and'cari. 
"-nate. v Tergum VI weakly concave ln profile, with 

the pubescence subappresse~an4 ent!rely black ..... 

'f' ... 0,' '. 0 0 •• 0 • '<~ (Li tomègachile) coquilletti (p. 93) 

-' 

Gradull on abdominal terga II to V wea~~ developed;· 
-

gradulus on the tergum'V, if present, Dot carinate 
" 

l, 

medially. . TergUDi VI strongly' concave in' profile, .. 

-;ith 'acattered erect haira tnroughout the appressed o~. . 
pale to~n t'Dm .•••.••..•• ~ •• Il ................ ; ............ .. 22 

--, 1 

1 , 
j 
! 

1 
1 

l ' 
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1 

, , 

22. Scopal 
1 

sternum VI 'entirely black ............. . 

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

Scopal hairs on sternum VI not entirely black ......... . 
~ 1 . 

••• • I •••••••••••••• !,:. (Litomegachile) brevis (p. 78) 

\ \ 

23. Gradu~i on terga II to V strongly elevated and pro-
~ . 

jected pbsteriorly, permitting mites to inhabit 
i ( 

the space beneath the"pverbanging c~"rinae. 'ltrgum 
.J~ 

VI strongly concave 'in profile, witb dense appresaed 
, , 

baira concealing the apical area ......... ~ ...... . 

.... ~ ............ '~ (DelO~cbil~) addenda (p.233) 
o "", , . \ ' 

liIo 

Graduli on terga II to V weakly elevated and Dot pro-

jected poste,riorly to form overhanging carinae; 

gradulus on ~ergum V scarcely, if at all~ percept

ible. Tergum VI weakly'concave in profile .....•.. ~4 
\ 

• 1 _ -

24. S,copa entirely black ........................•.... / ...... . 

•••••••••••••..• 14. (Xeromegachile) subnigra (p .252 ) 
/ . 

Ste~na II-IV and us~al1y the basal balf of sternqm V 
, 

wlth white scopal hairs .......... : .•...•............ 

.. : ............. M. (Xeromegachile) wheeleri 
~ p -~ ~ 

c 

c 

',.-

, ... 

1 

1 
1 f 

1 



, 

_:.... __ ~J __ ., ____ .....::..--....... _._----_ ........... ~_ ............ -- -.---

\ 

. 

, . 

. , ( 
<, 

55 

25. Late~l clypeal tubercles approximately par~llel-
sided, greatly~rotracted antero-medially an~ 

decurved sUbapically(Fig. 37). Legs ferru-

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

) 
, - p 

Lateral clypeal tubercles strongly tapered apically, 

and not protracted antero-mediallt. Tibiae and 
1 

ft.lDlorae mostly black and-conspicuously contrasting 

with the brigh~ ferruginous tarsi .................. . 

. . . . . . . . . . • . . . . . . . .. ~ (Sayapis) melli tarsus (p .328) ,~ 

, 
26. Tegula ferruglnous. Tergum V with white btistles , l ' laterally and tergum Vl with sorne white bristles 

laterally ......... ~ (Derotropis) subanograe (p.259) 

Tegula dark brown. Bristlejlon terga V and VI, 

laterally. entirely black ............ 1 ••••••••••••••• 

• • • • • • • • • • ~ • , ••••• 1 •••• 14. (nerotropis) anograe (p .257) 
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MALES 

1. Front legs bjghly elaborate, with front basitarsus 
t 

di1ated and excavat~d a10ng the anterior margin 
J ~ ? 

(Figs. 22.24, 25, 3,0; 36\); usual1y ~onspicuous1y 

co1oured - white to ferruginous .................... 2 

FrOn~legS unmodifled, with tront,basitarsus slender 

and simple: llsually uniformly~black with the rest 

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

2'. Basitarsus of rhidd1e 1eg strong1y protruberant and 
""'~ 

polisbed ventra1ly. Middle tibia without an 
9 

~ , 
apical spu'r ............................•........... 3 

Mid basi~arsus not enlarged ventrally. ind uniformly 

covered with a brush of bristles. Middle tibia 

wi th an apical spur ................................. 5 

3. Mesosternum with a slender polished spine Just in 

fron t of, middle' coxa ............ 4 ••••••••••••••••••• 

. 
........ ..... .. ~ (Xanthosarus) dentitarsus (p. 290) 

Mesostern~ without a spine in front of middle coxa .•.. ~ 

,. 
I,_.a-______ JI~ __ 
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4: Protruberance on ventral side of middle basitarsus 

narrow and kee l-shaped .......................... ;"" .. 

.•............... M. (Xanthosarus) perihirta (P.280) 

Protruberance on ventral side of-middle basitarsus 

robust, quadrate and p~lished ..................... . 

• . . . • . . . . . . . • . • .• M..:... (Xanthosar~) latimanus\ (p .268 ) 
<.-? 

5. Postmedian transverse carina on tergum VI emarginate 

medially, with the emargination sometimes obscured 
~ , 

by dentations (Fig. 12) ........................... 6 

postmedian'tr~)~ carina on tergum VI rounded or 

obtusely angulate medial1y (Fig. 13) ............. 12 

6.- MaQdible 4-dentate (F~gs~7, 78, 79). Abdomen robust 

wi th apical fasciae on tergum V usua,lly absent 

(present in ~ g1liae). Tarsal c1~w without a 

sma1l basal' tootb ............................ ,", , .. 7 

. )"---
MAnd1ble 3-den~(e (Flgs~ 55, 92), Abdomen elongate, 

" usually with well-~evelo~ed fasci'ae on 'terga I~to 

V. Tarsal elaw wlth a smaii basal tootb ......... 10 

, \' 
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\ 

Apical third of front femur with a shaTp, longitudinal 
~ 

1 
carinaextending along its dorso-lateral side. 

, ~ b ' 
Basal half of front femur with 2 longitudinal 

brown bars on yel~owish anterior side ............. '. 

................. M. (Delomegacbile) 1rigida Cp.196) 

\ 

Apical third of. fr,nt femur without any carina on the~ 

dorso-1ateral side. Basal half of front fernur 

without any longitudinal brown bars on the anterior , 
side .............................................. 8 

8. Distal rirn of front tipia witb a strongly flattened 

and rounded tubercle projecting posteriorly. 

9. 

Front basitarsus distin6 narrowed towards'the 

base ......... M. 'ç;...;:.=.::=a.a;:.c=h~i:.:l:..;:e) melanopbaea CP .2~7) 
1 

Distal rim Ofafront a sbott and strongly 

tapered spine. Front basi,ta,rsus appnoximately 
1 

parallél..:s1ded ....... 1 •••••• ~ ••••••••••••••••••••• 9 

... 
~ " 

Front tarsi brown to black. Apical fascia 
0\... 

on tergum V 
\ 

~ abBent .... ! ••••••• M~ (Delomegach~le) g~~ula (p.lSS) 

",- . 
Front tarai entirely yellow.APlcal ~ia 'on tergum V 

present ': •.••..••• !!.:. (Delomegacbile) gi1i.ae (p .180) 

'f' 

J' 

l' 

'/Jo 

1 

1 
1 
1 1 

\ 
l 
1 
1 
l 

! 

1 , i 



f 
\ 

1· 1 

! 
1 

(') 

-, 

59 

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

dilation on anterior side of front basitarsus 

greatly elongated apically and extending to the 

apex of the 3rd tarsal segment .................... . 

................. . ,.~ (Sayapis) mellitarsis (P.329) 

t . 
, 

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

tion on anterior side of front basitarsus not 

\ jxtending 

ll.~h of dark 

extendiflg 

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

bristles oQ front basitarsus, no~ 

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.,~(Sayapis) pugnata (p.317) 

Brush of dark bristles on front basitarsus, exte~ding 
" 

'to near the apex. Apical third of boat-shaped dila-

tion on anterior/~side of front basi tarsus, mostly 

ba~e ~ pOlished., .... !L. (S~yaÉis) fidel1s (p:326) 

1 

12. ,Ventral mandibulir "tooth truncate apical l'y (Fig. 71). 

Anterior side of front basitarsus psJisbed but flat; 
p ) 

Dot deeply excavated. !pical margin' of sternum IV 

wi tb a small median tubercle."".,." .... " .... · ..... 
. ,'" 

t ••••••••••••••••••••• ~ (Pbaenosarus) fortis (p.298) 

~--~--~,-------------- , f '" 

l, 

l , 
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Ventral mandibular tootb 'poihted apically (Fig. 80). 

Anterior side of front of basitarsus with a sballow , 

boat-shaped excavation (Fig. 22),. Apical margin 

of sternum IV wi thout a median tubercle ........... rl3 

l~. Second segment of labial palpus may be slight~y longer \ 

than first. Gradulus on sternum V may have a 

/ 

robust median spine-like projection directed posterio~ 

ly .... ~ (~otroPis) anograe and Subanograe1 (p.255) 

, First -\nq second segments 0J labial palpus subequal in 

le~th. Gradulus on sternum V without a robust 

median spine-like projection ... .. j ... ............. ~ 

14. Mesosternum with a prominent, flatten~d.-carina-lite 
, 

spur just behind the front coxa .................... . 

, ~ ..... " .......... !!.:. (Xeromegachile) wheeleri CP .245 ) 

Mesosternum without a carinate protruberance ........... . 

IIJ ••••••••••••••• "' ................ . M. subn'gra (p .252 ) 

1 

l The males of the two species of Canadian Derotropis, anog~ae 
and sUbanofrae have not yet beén described, but they may key 
out as ind cated. The couplet ls taken trom M1tchell t s (1~36) 
"Key to lIèfaChile subgenera related to Megachl1oides'1 and is 
based on t e morpholoy of o~her specles in this sUbgenus. 

'\ 1 .. 
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15. Abdominal ter~um II'with an opaque, ovate wing pad 

latera11y. Apical margin of tergum VI parrowly 
t \ 

reflexed apically and,without any tubercles 
,; 

61 

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

M. ~Eutricharaea) pacifica (p.114) 

Abdominal tergum II uniformly punctate and polished 
J 

throughout, without any trace of an opaque ovate 

area laterally. Apical margin of tergum VI more 

Qroadly reflexed and with 1 or 2 pairs of tubercles 

arising from i ts apex ....................... " .... 16 

16. Front coxal spine entirely absent, or developed as a 
, " 

weak protruberance, no hi~her th~n wide; largely 
. 

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

Front coxal spine weIl developed, much longer than wide 
( 

At the base (Fig. 49) ........ : ... " ............... 20 

"-~'--
17. Anterior side of front coxa withbut t Apical 

.margin of clypeus often n tubercle 

beneath the 
\ 

beard ..... ~ fi ..................... ... 

( , 

, 
1 , . 
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1 
~ 

Anterior side of front coxa with a small tubercle sur-

mounted by a dense but short 'tuft of setae. ApiC~l\ 

margin of clypeus without median tubercle beneath 

the beard ........................................ 19, 

18. Apical'margin of clypeus with a prominent median 

tubercle. T.erminal denticle on posterior claw as 

sharp as the terminal denticle on ante~10r claw .... 

M. (Megachile) relativa (p.154) 

,Apical mafgin of clypeus ,ithout a prominent median 
\ 

tubercle. Terminal dent1cle on posterior claw 

much more, rounded apically than the terminal den-

ticle on the anterior claw ................. , ....... . 
t 

................ !!.:., ,,(MegaChi~ centuncularis (p. 145) 

19. Distance from the,apex of the middle denticle,nearly 

twice as greRl to the apex of tpe inner denticle,as 

tbat to the apex 01 the out-~r dentic1e (Fig. 76 ),. 
li 

Lateral ocellus mu ch nearer to the eye than to 

vertex. Tergum VI weakly protruberant medially ab~ 

tbe transversè,carina and obscurely punctate ...... . 
4 ' 

...............•..... M. (KegaCh~ iDermis (P.134) 

" 

• 
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'-L Distance from the apex of the midd1e de~ticle to the 

apices of either the inner or outer denticles, sub

equa1. l Lateral ocellus subequally distant ,to< ver

. te~ and' to eye. Tergum VI strong1y protruberant, 

media11y (above the transverse carina) and dense1y, 

but distinctIy punctate ........ : ....... : .......... . 

.......... ',' ........ !h, (Megachile) IDOntlvaga(p.128) 

20. Mandible 3-dentate (Fig. 72) .......... 1 ••••• : •••••••••• a!L 

Mandible 4-dentate (Figs. 32, 81) ..................... 25 

21: Tergum V without an apical fascia. Submedian tooth at 

apical margin of targum VI, closer to the alternate 
/ 

'median tooth than to ,the latera1 tooth ............. . 

...... ........... ~ (~to~egachl1e) mendica (p. 97) 

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

tooth at apical margin of tergum VI, cl oser to the 

lateral tooth tban to tbe alternate median tooth .. 22 

, 22. Pront tarsal segments 2-4 yellow. cODspicuously con

trasting .1 th tbe black tirst tarsal 8eameD~." .•...•. 

••. , .... : ..... !..:. (Litoa.lacb~le) ~ogullletti (p. 93) 
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\ 
First segment of front tarsus not conspicuously 

f 

.~. darker than tbe following segment~ .•... ':'" .. , .23 

< 
Pqstmedian transver~e carina on tergum VI deeply-

emarginate medially (Fig. 12) ...................•. , 

.......•. : ....... M. (Litomegacbile) texana (p:l04) 

Postmedian tran.sverse carina on tergum VI weàkly 

emarginate medially" witb the emargination some

times scarceLy dlstinguisbable from the i~regular 

lateral crenulations .•..•.... ' ...•.....•... ',' •..• 24 ' , 

24. Whit~ ~omentum on tergum VI dense and co~SPicuous 
medially, concealing most of tbe surfacè benea~b 

(cf. Fig. 12) .... ~ (L'ito~egacbile) brevis (J).79 ) 
i-. 

25. 

<1 White tomeptum on tergum VI reduced to a ~~ry ,fine, 

p,ale pruinéscence whic»·does Dot sigDif~cantly 
\ 

obscure the surface beneatb .......•..••........ ' ..• 

•.•. ~ •..•.• ~ (L1~omelacnile) onobrlchidis (p. 90) 

Front coxa pubescent witho~t a patch of red bristles 
'\ 

anterlor to tbe spine. Apical margin of tergum VI . ,...-
w1 th two pairs of prcminen t 'tee th· directed post:- ' 

o , '1 

eri,orly.":"" ••• JO" .'~!:. (Arllropile) parallela· (p.304) 
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Front c~xa wit~ a dense patch of red bristles Just .. 
_' _. ___ -----"ante~~; -to the spine,.' Apical margin of tergum VI 

'. 

,',> 

o ~ wi tbO~ pl'ominent P9st~riorly projecti'ng teeth ..... 

....... \ ...... ' .. !.:. (Delomegachile} addenda (p :234 ) 

1 

KEY TO 'SUBGENERA OF CANADIAN MEGACBILE 
- \ \ , 

FEMALES 

1. Abdominal sterna.,II-V with dense, white apical 

-.fasciae beneath the scopa (Fig. 15). Tergum II 

with an opaque, ovate wing pad ,laterally .......... . 
/ , 

............ -................... Eutricbareae (p.113) 

" , ' 
Abdominal sternaII-V withaut apical fascfae. Tergum 

. 
II unifotmly pollshed' and punctate, witho~t any 

trace of" an opaque. ovate Wing~ad .. .': ... ~,.: ..... ~~ 

" ., 
2. Mandiq)e 5-dentate with tbe ~tb mandibular tooth 

.. , parallel-sided throulbout its·mid-lengtb. Deep . , ' ....-.... 
oblique emarginatlon on" the b~sal side 01 ~e'3rd 
" . 

'tooth much deepe~ tban on the~distal side (Figs. \. 
fi' , • 

, , ' 

28,'31, 67).~." ... , .. 1t ••••••••••••••••••• "' ••••••••• .3 

MaDdible 3-5 dentate; wben 5-dentate. the 4tb tooth 18 
" / 

, . . 
strongly t.peréd from base toOapex. ~giDation 

• 1> 
.,. , 

on the basal side bf 3rd tooth subequal' tO,.or 
t 1 

, 

8ha~10wer than the .. e1810D OD the distal .ide .... 4 
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o 
'" 

, , 

'Widtb of'em~gination ij~tween 3rà~and 4th.dènticles~ \ 1., , 
'_: ' ~equa~ to the width of the 4th tooth' at mid-

, ~ ~length (Figs, 28~ 67). Apex of sternum VI -not 
\ , ' , , 

" thickenèd- or -'upcurved" ànd not ex1;~n(ting beyond , , 

, 
J" 

... , 

, , "l 
, the apical margin 'of t~rgum VI .. ;Xanthosarus (p.261)-· 

Wldth of emargina ti~n between the- 3rd and 4'th 
o • 

denticles fully 3 times as great as the'width of , 

the 4th tqo'th at mid-length (Fi~. 3'l'). Apex 
,i'> 

of sternum VI thickened, weakly upcurve'd and ex-
• ~ Il ,,- '" 1 

tending a litt le beyond the apical tergum ..... : ..... 
1 • 

J • 

, o' 

•••••••••••• r! ••••••••••••••••• ...;. 1 •• Phaenosarus (p .297 ) 

• 

: 
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.. ... " ,4. Anterior b?rder of élypeus wi th promi~ent tubercles 

, -. ! . 
('-.. 

.. . , 
) . 

.,' 

" , ,- 1 -

, 

1 1 ... ,,tl } 
:. J,~'. 

;', l "() ~:-.;\ _ . 

i~, 
, 'J 

~., '0 

" 

," , 
,\ 

, .. , ., 

,. -: 

.. 6" " 1 

- .. :.' ....... 

t 

~ 

li" 

o \, F 
! 

-' 
(F/igs. 34,' 37). Mandible 4-dentate,' wi thout an 

J 

, 1nner cutt'i~gi epge bet"ween the 3rd and 4th den-

tid'les (Figs'. 68-70). tIn!L. (Sayapis) "pulnata' 
.' , 0 

a weak}y developed tooth 1s somet1mes present . . . 
'between the 3rd &nd 4th dentlcles; however. it 

, 1 1 • ' 

can be easily reéognized bi the prbminent tubercle 
1 III • , ." ~ 

o~ ~'be'_ lower 'lQsterior ân~leo of chèek .(F1~. 35). . . .. ,; 

•••••••• 0' : ".' •••••••••••••••• :- •••• ! ...... Sayapi, (p .310 ) 
, ~ , , • v/ 
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Q 

Anterior border of clypeus wi~hout promin}pt tuber-

eles. (In ~ (Megaehile) inermls small tuberele~ 

are pres~nt; ho~ever, It ean be' recognized by 
. ~ 

the 5-dentate man~~ble (Figs. 19, 60).) 'Wpên t'he 

I!landible ls 4-dentate" an inner, e~ttin-g 'e~ge ls 

pre~~nt between 'the ,~d ~~d 4th dentièle~ ... ' .. ~ .... 5 
~ ."\ ,1· .~-

~!andible' 3-del1tate. wi th a long oblique emarg~a-
tipn between the 2nd and 3~d denticles: emargi

n~tion bordered on inner and oute)!Sid~s by 
" ,/,;~ 

sharp cutting edges (Figs. 27,65) . . (il. ...... ..... . 
,/ 

. , 
..•...... : .................. , . .:. Derotropis (p ,25,5 ) 

, , ~ .. 
1 .0 

M~ndible 4 or ~-dentat~. without rn ~longated 

'~ emlirglna,tion e:xte~ding ft-om thè sUDlDi t of !he 
, .. \ e 

inner toeth to the 2nd to~th ''\ ' .. , ',' .... , .. ,' , , , , , ,6 

Mandi~le 5~~~Dtate (F~gs~ 16,18; 52,'58-80. 

the, 4th tooth between the 3rd and iDner 
~~ ........ -....:.o.;;, ,l 

scaree!y de~el~j~~Weve~~~ can b~ 
• recognized by ~be shor~;paral1el-s1d~d '~aDdible, 

or'the absence 01 a beyelled edge on 'the 'outer 
, _ '. '." 

• side of ~th..e 3rd tooth (Figs. 16, 59). . ..... ,. ..... 
/ ' 

• • • • • • • ,. • • ~ " • • • " • • • • • • • • • .. ~\ ~ • • • • • J!U~I:m!.!::!=.:!L (p .122 i 

\ .. .. , . 
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.' 
Mandible 4-dentate with tbe inner tooth either broadly ~ 

, 
truncate (Fig. 62); or minutely excised at tbe 

,gSulII1lit (Fig. 63); or .narrowly rounded Dl: acutely 

l' angulateat apex (Figs. 9, Il, 54-56, 61,64,66) .. 7 . 

7. Inner mandibular tooth broadly truncate (Fig. 62) or 

bro~dly rounded, wi th a minute but distinct ... 
r r 

excision at its summit (Fig. 63) or narrowly round-

ed ~ith a large obliq~; emargin~tion betwee~ the 
1 

3rd and 4th denticles (Figs. 17, 6~) .............. . 
~, 

' ................................ Del~adlile (p"75) 
l ,. " 

Inner mandibular tooth acutely angulate (Figs. 9, Il, . ~ 

.. 0 ; 

55, 56, 64, 66) ......... 1.-: ............. ~ ... ''; ....... 8 

""" l ,1. 8. 'Apical rim of abdominal sternum VI extending a little 

. beyond tergum V~ and) abarply ~~Ct{rVéd; upcurved 

section gl~b*,ous and polisbed ... Argyropile (p: 303) 

Sternùm VI not extendi~g beyond tergum VI; sternum , ' 

yI .approxlmafely straight to' the apex with a \ 
,/ 

fringe of setae éxtending slightly beyond the 

" . 9 apex. . .. " .. i ~ • • • • • • • ~ ._ • • _. • • • • • ~ Il • • • • • • • .'. • • • • • • • • • •• 
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9. Emargination, in '.the quter cutting edge between the , 
1 

3rd and 4th denticles deep and oblique, with 

th~~greatest depth much c10ser to.the summit 
, • \0 ! 

of the 4th tooth ~ha, to the 3rd (Fig. 64) ........ . . . . . . . . . . . . . . . . . ' ... 'i' ........ Xeromegachi1e (p .240 ) ,- '. - , 

Emargination in the oute~ cutting edge between the 

3rd' and 4th dent'icle approximately semicircu1ar "J 
.... 

with the greatest ;(~Pth approximately equidi~tant 
between the s~ of the 4th and 3rd denti êie,s 

(Figs. 9, ~1,/{4'~6) ... " ....... Li~~megaChile (p. ;5') 
.! 

1 
1 MALES 

/' 
'/ 

1. Pçatrnedia)l"transverse carina on telgum VI ,emarginate 
.---' '- -~. 

,( rnedia11y; denticu1ations a10ng aplca1 bordèr • 

j sometimes obscure " the emargina.tion (Fig. 12) ...... 2 

\,,_~tmedian transverse carina on tergum VI obtuse1y 

angu1ate OP rounded a'pica11y (Fig. 13) .. -.......... 8 

2. '''andible 4-dentate (Figs. 32. 77-79. 81) ............... 3 
d . 

Mandibl,è 3-dentate (Figs. ~O. 2\. 72-76. 82~ 83) .. ~, ... 4 j 

" 
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3. Patch of stout, reddish br~stle~ just ant~ior' to 
,;, 

front ~xal spine. Fourth tooth not too widely 

separated from 3rd tooth (Figs. 77-79)" ... ",."., 

, ....... ,' ................... Delomegachile (p.175) 

~atch of brist,les absent" with only slender( elongate, 

pale pubescence anterior to front cdxal spine. 

Fourth tooth widely separated from 3rd by a space 
·~v-

subequal to the distance between ,the apices of the 

lst and 3rd denticles (Fig. 32) .. Argyropile (p.303~ 

rI ~(U{ 
\' 

4. Basitarsus on front leg pale white to:~eddish. con-. \ 

spicuously contrasting wit9 the blâck integument 

on midlbasitarsus and on the rest of the body. Front 
\ 

_ '~~ basi tarsus dilated, .wi th a longitudinal furrow, r 
, ~~~~~~~~g~ ~~~~~~~~~~ , ~ ~~ , ~~~~~~~~~~~~~~ , ~~ ~~: : : : j' , ~ 

Front basitarsus similar to mid basitarsus in colou , 
~ 1 1 

s~ze ;~nd form ............. ~ ................................. f ...... 'f ,,6 
1 -

1 i 

r 

5. Basitur$us on Middle' leg strongly protruberant and 
/ , 

pql~shed v~tral1y., Mid t~bia witbbut an apical 
, j t, 

spur ... -.... ~_. '\ .. : ••...•••.... ~. Xantbos'arus (p .261 ) 

Mid bas{t~rsus not enlarged ventrally; uniformly 
, ..... , 

covered wi th a brusb of hairs. Mid tibia wf th. an. ' 

apic,al spur ..................•....... Sayapis (p. 310 )~ 
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" 6. 

Front coxal spine entirely ~bsent, or developed as 

a weak protruberance which is not higher than 

,1 
1 

, ~~ 

wide a~d _.la..."el}1 represente'tl by, al small but\ 

dense tu'ft of short bristl~s' ...... Megachile (422) 
1. 
1 

Front4 coxal.spine weIl developed and rn~ch longer 
1 

than wide at base (Fig .. 49.)." ...... , .. , ......... 7 

7. Abdominal ~ergum II with an opaque, ovate wing pad 

la terally. Apical 'margin of 1 tergum VI 

narrowly reflexed apictlLy and- wi rtl'out any 

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

... , ....... ', .... , ...... , .. , . ~. Eutricharaea (p .113) \ 
1 

tergum II uniformly punctate and polished throughout, 
1, l' 

w1 thout any tr~ce of au op~que, ova t'tt'lw.ing:, pad 

laterally. Apical margi,n of tergum !I mpre 

broadly reflexed, with, 1 or ~ pairs of tubercles 
,_4 ,li 

arising fwtfom its apex .. / ...• ~.llitomegaChile (p. 73) ,. 

,'IC .. 

8. Ventral mandibular' tooth truncate apioally; anterior .. -1 

s1de,of front basitarsus pollshed but fIât. not 

exeavated. 
- '1 

Apièal margin of sternum IV with a 

smal·l medlan ~ubercle .. , ....... Phaenosarus (p .297 ) 
1 

.' 

'f -•• -

\ 

" 

, 

! 
. ! 

( : , 
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Ventral mandibular tooth tapered apically. Anterior 

'side of fr~nt basitarsus with a shallow boat~ 

shaped,excavation. Apical rnargin of stern~ IV 

wi thout a median tub~rcle ................. ' ........ 9 

/ '~ 
Mesosternum with a prominent crescent-shaped spur 

!~ 
just behind front coxa: or terga III-V without 

white, apical fasciae ......... Xeromegachile (p.240) 
l "'-

Mesosternum wi thout a prominent crescent-shaped spur 
1 _ 

,~nd terga IIP-V probably with white y apical 
. 

fasciae .... 'lb' ........ '. ' . , ...•. " Derotropis (p .255) , ~ 

{\; Note: The males of the two species of Canadian ') , 
Y Derotropif,\~nograe and !?.:. subanograe have not yet 

bee~ desc ibed, but they may key o~t as indicated. 

( , 

\ 

'l,li 

.\,' 
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SUbgenus LlTOlŒGACHlLE' Mitchell 

~ Figures 8-12, 40-43. 54-56, 72 

> \ 
Litomegachile Uitchell, 1934:301 (new subgenus) 

Megachile (Litomegachile)j Mitchell, 1935:9 (taxonomy. 

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

FE~LES. Length 9-14 mm. Mandible 4-dentat's; inner 

73 

" "-

cutti~ edge extending from near :h~ex of the 4th (inner) 

tooth to 3rd tooth, straight or weakly concave; usually " 

weIl developed and elevated a li ttle ab ove the outer cutting 
1 

edge. Outer cutting edge forming an arcuate or semi.dentate 
" 

emargination between the 3rd and 4th denticles; outer edge 

descends from the apex of the 4th tooth at an angle o'f 
f' 

about 75° to the inn'er margin of mandible, to form an 

acute inner tooth. Outer margin of mandible curved upwardly 
~ 

toward the apex,; first (outer) Itobth usually re.flexed post-

eriorly along the outer margin and narrowed apically. Cly-
\'\ 

peus uniformly truncate apically. Gr-adular grooves and 

carinae on abdominal terga.II-IV variable, more distinctly 

tveloped on anterior t~rga; present oroabsé~t on posterior 
, 1 

erga. Tergum V va~ying from nearly stralght to strongly 

convex in profile. Col our' of scopal hairs ranging frem 
~ ~~ 
.hlte to amber; hairs on sternum V and~-sometlmes, on .. ~ 
apical part of IV, black in some specles. 

r ' .. 

". 

.g. 
1 

j 

1 • )f"" 

. , 

.. 

1 , , 

. ' 
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MALES. Length 8-13 mm. Mandible 3-d~ntate with the inner! 

t' tooth more distantly separated from the middle tooth than 

outer. Ventral tooth 'tapered apically, with an apical 

brush of hairs directed,outwardly. Hy~ostomal tuberc~e 

absent ~bypostomal conCavity labsent ·to weakly indicated b,Y 
, '" , 

• a flattened, sparsely punctate, and subpol1shed area, 

borderedby a~and of crowded punctures :in M..... texana. Robust ' 

front coxai spine le-il develepèd (Fig. 49)" Small' sc'attere ~ , 
\ ~--_/~ 

reddis~ bristles jttst anterlor to front coxal sp~~~·ig. 42). 
~ -> 

Front basltarsus dark and simple with a band of shortened 
~ 

• bristles (bo;dered on each side by longer bristles) extending 
.. 

~long the anteroventral side. WhiteJapical fasci~1 on 
\ 

rrerga II-V,u~ually present. Gradular grooves and carinae 

various'ly develop'ed on anterior terga, present or absent 

on various species, on .posterior "terga. Tergum VI Just alfôve 

postmedian transvers carina, often cOlverèd wi th dense, 
.; 

appressed. plumase baira, interspersed'w~th slender, elongate, ~ 
~ 

erect bairs; occasionally with minute,slender bairs, 
"..v 

inte1"spersed wi th elongate. erect,.,...hairs whlèh do not" conceal .. . \. 
tbe Integument beneatb. 1ergum VII reduced in lengtb, . 

, , , 
~usual1y with a transverse carina bearing a tubercle medially., 

\ 

~ 

COlBŒNT, 

ni,zed by 
~,··W 

. ,. 

"Females belonging 'la this 
, - , 

the followlng combi,l\atiou 

,-

... 
" " subgenus can be recog-

of cbdracters: ~and1bl~ 
~ 

~ 

~ " 
~ 

~. 

il 

\ 

f 
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J 
~1" .: 

4-dentate with an acutely angulate inner tooth; emargination 

between the 3rd and 4th ~enticles, with the outer ,cutting ... 
edge arcuate or semidentate, ,and the nearly straigbt inner 

..", " '" 
cutting edge elevated a litt le abOve the outer edge (Figs. 

-
~ . 54-56). }do Argyropile (Fig. 66) has a somewhat similar ., 

• '. 1 

mandibular formation; however. it can be readily separated 
-\-

\ 
by the uQcurved, glabrous and pOlished apex on sternum VI . 
......- \ ' 

Males can be distinguished by the following 
il 

combin~tion of characters: ~ront basitarsus slender, dark. 

and simple. similar ;n-colour, size and shape to mid basi ï . 

• 
tarsus: f~ont coxal spiQe weIl developed, with i~conspicuous 

, 
reddish bristles'anterior to the coxal spine; mandible 

, , 

3-dentate witb the inner tooth mucb more distarit from the 
• apex 'Of the Middle tooth ~n tbe ·distance between the " 

\ . 
apices of tbe outer and m~dle denticles; tergum II without 

an opaque. ovate wlng pad laterally. 

\J • 
Key to species of the. subgenus Li tomesachlle 

4 

ti'. 
"amales C! 

~ 

1.. Tergum VI nearly stralght in profile'witb.short. uni-
\ 

'" 

4. form~)' a~pre8sed brown hairST~roUghout its, media~ 

length. Emargi~atlo~ in the outer cutting edge ' 
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;, 

between the inner and,~rd denticles with an 

an~lation approachin~, a weakly developed 

5th tooth, occupying the proximal half dt the 

, 76 

emargina~ion (Fig. 9, 55) ....... ~ mendica (p. 96) 
'. 

t" 
Tergum VI concave in profile, wi th unumerous long 1 

~ ? 1 

erect hairs scattered ~ong the appress,ed hairs 

over the entire surface. Emargination in the 
.... ~ 

outer cutting edge between the rnner and 3rd 

denticles approximately arcuate exposing th~ 

straigat inner edge when the mandible i~ examined 
" 

from the outer side ~Fi*s. ~4, 56) ................ 2 

-
, 2. Abdomen 'examined from above with numerous stout blaek 

, 

bairs lateral1y on terga II-V ..... ~ texana 

Abdo~en ~xamin~d from above with few if ahy black 
-t, 

hairs laterally on terga II-V ..................... 3 

~ , 

~ \ 

3. Graduli on abdominal terga~II-V. elevated and carinate. 

" 

Tergum VI wèakly concave in profile, with the pubes-

cenee subappressea and entirely black ........ ~, ... . . , 
",' .................. ',,' ..... !.:. cogu';111etti (p. 93) 

, • l' , 
G~adu11 on abd~inal tetka II-V weakly developed: that 

, . 

on tergum V, i~ pr~sent.·not carinate med~ally. 

Terlum VI strongly concave in profile, with scat-
\ ' 

tered erect hairs among sorne appressed pale 

tomentum ••. ~ •• ' •.•• ' . ~ •..•..•.• , .•• " .•... ' .••...• ',' ... 4 

( , 
1 
j 

~ 

1 
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" 

4. Scopal hairs on sternum VI entire1y black ............. . 

. . . . . . . . . ,' ................. ~ onobrychidis '(p." 90 ) 

Scopa1 hairs on sternum VI not entirely black .......... -

1 • 

1. 

. . . . . . . " " " " " " " " " " " " " ~ " " " " " " " " " " " , ~ brevis (p. 78) 

Males 

• 
Tergum V '~ithout'.a ~ite, apic~l: fascia. Submedian!' 

tooth at apical margin of tergum vt, closer to 
~~ 

the a1ternate median tooth than to th~ 1ateral 
, ) \ ' 

tooth .................... __ )'-;' ... " M. mendica (p. 97) 
1 -_Te~gum V ~i th a white, apicàl fascia (Fig. 12). 

'\ 0 

Submedi~ tooth at apical margin "of. tergum VI. 

c10ser to the 1ateral tooth tban to the alternate 
, \ \ 

median tooth ...... ~ .......... ' ..................... 2 
~.. , , 

\ 
,/ 

2. Front tarsal segments 2-4 yel1ow, conspicuously con-
9 

trasting with the b~ack tirst tarsal segment ...•... 

~ 

" " " " " ~ " " " " . " " .~" " " . " " " " " . . " " !.:.. coguillëtti (p". 93 ) 

Firét segment of front tarsus not conspicuously darker 
, ~ 

tban the follow1ng\ segmenta. ..... : ........... ~ ..... 3 
l' 

~ 

, .3. ~~~tmedi~ tranBvers~ carina OD tergum VI -deeply emar-
\ --

giDate medial1y'(Fig. 12) •....... !..!. texana (p.104) 
. \ 

.... 
., 

Q 

• 

.:. 1 

.. 
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J 
Postmedlan transverse carina on tergum VI weakly emar-

~ ~ 

~1nat~ medially, with the ernar.gination sometimes 

scarcely distinguishable frorn the irreg~lar 
, 

lateral crenulations .............................. 4 
\ . 

White tomentum on tergum VI dense and conspicuous 
t 

medially. concea:ling most of the surface beneath 
/ ,', 

(cf. Fig. 12) .................... M. brèvis (p. 7~) 

" > .... White tomentum on te,rgum VI reduced to a very\ fine, 

\ , 

pale pru1nescence wh1ch dO~s. not s:f,gn1ficantl)1 , 

obscure the surface beneath .. : ...... ; : ............ . 

. . .. . . _, ............ ~ . , .. ~ .. M. onobrych1dls (p I!, 90 ) .. 
\ ' 

.\ 

MEGACBlLE' (LlTOIŒGACBILE) BREVIS SAY 

F:\gures 54. 72; Map 1 , 
Megachile brevis Say, 1837:207 (new'species) 

~ ... 
Malachile brevis; 1I1cbener. 1953: 1057 (1arva) 

Melachile brèvis; M1cbener. 1953:1859-1748 (biolob~ ,\ 
r' , " \ ! 

M.,acbile (Litome,'ch11e) brev1s; Pengel1y. 1955: 26 (biology,) , 
t 

• 't • ~ 

Malachile (L1~ome,!cb11e) brev1s brevis; Mitçhell, 

1962:'114 {description, di8t~1but1on &D~- flowel' recorda) 
, .. - l" ,\', 

. ~.. ~ .. 
r' , 

" 

Ch
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FEMALE. Megacbile brevia i8 one 01 tbe amall,.est native 

" species of leaf:-èltt~r bees, .Wi~b females 'ranging 1';om ~~:"/12 
BUn in lengt~. First mandibular tootb, whicb ia incurved 

", posteriorly along the, outer margln, ls narrow and wedge-
,,~ 

.~ 

shaped wben viewed perpendicular to the oater side' of the 

mandible (Fig. 54). 
, (). . 

Arcuate emargination between 3rd and .. 
4th man4ibulal- ~ teeth deepest aL a point a li ttle closer to 

the 3rd tooth tban ta the 4th, Nearly straig~t distal 
'i 
half of lnner margln 01 4th mandlbular tootb meeting emar-' , 

gi~ation between 3rd and 4th dentlcles at an angle of about 
~ , 7si. t~ form the ,a~utelY IlDgulate i'nner tootb. Apical margin ' 

01' clypeus broadly truncate .. ith a narro" impu,nctate and 
, . 

polisbed band, extending a littIe ove'r bal!· the distance to 

the lateral margin. Gradu11 on terga II-V ,.~~akly develope~, 

Dot carinate apically. Erect pU,bescence on di~cs 01' terga 

III-VI mostly black. Api,cal rasc'iae on t~r~a I-V mogerately ~ 

narrow, ~ut uBually complete. Subappresse~ ~~Q1JD pubescence 

OD terJWD VI beyoDd the tr~81erse cODcavi ~y., longer and 
o , 

denser tbaD the pUb,escenc8' pr~ced1Dg tbe concàvi ty. ) 'Apical ... 
marg1~ of sternUDI VI .it~ a dense 1'ringe of darlt brown ha~rs : .. 

-

extendin& ~ 11 ttle beyond the posterit>r border of the sternum. 
~ l ' 

l, 

,BLE. Males of .!!.:. "brev1B'~ like the femalès, are the smallest 

. nati.ve ll!af-cutter besa, ~analng :trom 7"';;9\~ in length. 

, , . \ 
: ' 
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. -, 

Tbird mandibular tootr, flattened and ~pan'ded inwardly 

wi th the distance bet~tn, the apiC'éi!.. à the lst and 3rd 

t~eth subequal to the d~tance between the apex of the 3rd 
. 

tooth and base of mandible. Hypostomal region nearly ev~nly 

~~onvex. without a concavity or tubercle. Lengths of scape 

and ~rst flagel'lar segments subequal to each other, their 

length combined subequal to 2nd fla~ellar se~ment. Apical , -
1 

se'gment 'of flagellum a little lbnger tban the preceding 
r , 

~ ~ 

s'egment and noticeably flattened' terminally. Apiéally, 

margins of tergà. III .... V weakly depressed,. without a dis-
) 

tinctly elevatedt vertical and dorsal1y carinate wall pre-

ceding the depr~ssion. 

CQMMENT. The fernale of M. brevis can ~ recognized 'by the 
t 

following cornbination of character~: mandiQle 4-dentate with 1 

the outer cutting edge between the 3rd and 4th denticles 
, " , ~ . 

arcuately ernarginate; emargination of the outer- cutting edge , 

desce~ng a 1itt1e below the inner cutting edge, tbereby . 
exposing the almost straight inner edge, which can be seen 

, , 

-- whÈm' the mandible is viewed froIn the o'tter s'ide' (Fig. 54); 

'bevelled*edge between 2nd and 3rd denticles extending from 

the outer side of the 3rd - tooth and oc'cupying, about half 
, ~ , 

the· emarginlltion between tlièm; apical border of, cIYP,eus trun-' 

"cate. without prominént ,tubercles; st~rdà II-V without dense 
\, 

. \ 

Il 

1 ,,1 
\ 
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white, apical fasciae beneath the scopa; tergum VI with a 

stro~g, trjsverse concavi ty jUS~ beyond the middle;' r 
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terga II-y without sharply carinate and overlapping graduIi; 

"terga II and III wi thout prominent blac~ b\rist les later~llY;" ~l, 
sco'pal hairs on sternUm VI,mostly pale. 

t 1 -."
\ The introduced species, of !L- rotundata approaches 

/ 

\ . 
!L- brevis morphologically. Unlàke in ~ brev~s, ..sterna II-* 

in ~ pacifica (Fig. 15>.. are apically fringed with f.asciae 

and tergum II has a~ opaque ovate wing p~d latera11y. 
\ 

Emargination between the 3rd and 4th J!landib'l;llar tee th is also 

arcuat~ in ~ parallela (Fig. 66); however, m. parallela 
\ - . 

can be recognlzed and separated by sternum VI which ,extends a 
f 

little beyond tergum VI, is upcurved, thickened and bare 

apically. 

The\ma\es of M. brevis can be recogniz~d by the fol~owing 

characte~s: front tarsal~gments, us~alli black to brown and 

simple. wi th basi t arsus much narÎ'ower and shorter than i ts 

tibia, usually wi tbou.t a longi tudinal fu~row along i ts antero-
/ \ l' 1 J 

ventraJ. sicle; front coxal' spi~,e..,ell developed, sometimes, 

obscured by elongate pubescence; tergum II without an' opaque, 
1 

. ovate wing pad laterally; apical margin of tergum VI wi th the 

submedian tqoth nearer to the 1aterai t60th ~han to the 

-"'alternate submedian tooth,' mandible 3-dentate; .terga II-V 
)" " 

usually with whlte~apical fasciae; bostmedian transverse 

carina on tergum VI weakly emarginate medially, not sharply 
1 

\ 
• J 

, . 

, 
J, 
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.. 
differentiated from the lateral crenulations; area above 

the trans~erse c~ina'on tergum VI usual1y wïth dense and 
, 

conspicuous white to~ntum rnedia11y, which 'large1y concea1s , 

the integurnent beneath (cf. Fig. 12). 

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

Brunswick: St. Croix, 23 June 1976, 1 M. Quebec: Aylmer, 
1 

21 June 1915,. 1 1.5: Covey Hill, JU1y 1921, 1 F; 24 Aug. 1921, 

1 F· Fort Coulonge. 27 June J.919, 111 M. Hull, 26 Aug. 1894, 
l ' , 

1 F; 31 A~g. 1907, 1~; 13 Aug. 1913, 1 F; 14 June 1914, 1 M; 

1 Ju1y 1914, 1 M. St. Jean, 28 Sept. 1915, 1 F. Shawbridge., 

20.July 1930, 1 F. Terrebonne, 29 J,ly 1931, l F. Ontario: 
• 

Arkell, 25 JUlY' 195'2. 1 1.5; 19 A~g. 195~, 2; 4 Ju1y 1953, 2; 

'-"'l, 11Au~. 1953, 1 M; 6 Aug. 1963, 1 M. Br~ttania, 14 Aug. 1913, , , 

. 191~, 2 F. caYUga,)6 Aug. 1952; 25 Aug. 1952, 3. 

Chatham, 24, ,l\ug. 1913, 1 F'. Crown P'oint, 1 Ju1y 1931, 1 M. 

Dorset, 20 Ju1y, 1961, 2 F. Dyers BaY", 28 JUly 1 1951,. 1 M,IF; 

4 Sept. 1951, 5;,15 Sept. 1951, 2. 2 M; 8 July 1952, 1 M; 

10 JUly 1952, 2; 28 Ju1y 195~ 2; 23 Aug. 1952, 1; 8 Ju1y 1953, 

_1; 14 Ju1y 1953, 1; 15 Ju1y 1953, 1 i 16 July 1953, 1; '31 Ju1y 

1953, l,; 8' Aug. 1~53,1;' 118 Aug. 1953, 1 M; 9 July 1954, 1 M; 

16 July 1954, 3; 17 ~u1y 1954, 2; 18 JUly 1954, 3; 20 July' 
, 

Ib54 , 1 M; 22 July 1956, 1 M. E. Ontario, 15 July 1957~ 1., 

Galt, 8 Aug. 1952, 1 M. Guelph, 14 June 1952, 1 M; 8 June 1964, 

, ' 

'1 
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c 
1 M; 19' Jul1' 1965. 1 M. ( Hai leybury: 4 July 1916" 1 M. 

Harrow, 28 Aug. 1952, 1 F. Sordan, 4 Aug, 1914, 1 M; 22 

Aug. 1914, 1 M. Marmora, 6 Ju1y 1939, 1 F; July 1946, l F; 

23 June 1974. 1; 16 July 1976, J. Mid1and, 23,Jun~ 1974, 
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1 M. Mi1grove. Ju1y 1949, 1. Ottawa, 14 Aug. 1884, 1; 1 Ju1y 

19~,3, 1; 11 July 1913, 1; 12 Ju1y Hh3, 1; 14 Aug( 1913, 

1; 15 Aug. 1913,1; 30 Aug. 1913, 1; 1 Sept. '1913, 1; 12 
v 

Aug. 1914, 2, 1 M; 23 Aug. 1914, 1; 12 Sept. 1914, 1. 

Prirnrose, 17 Ju1y 1938, 1; 17 July 1956, 1. Quarries, 13 

July 1946 t 1. Spredside, 8 July 1965, 1. Spencerv,il1e, 17 

Ju1y 1938, 1; 17 Aug. 1938, 1; 22 Aug. 1938, 1; 12 Ju1y 1939, 

1 M. We11ingt0t:l, 28 Aug. 1954, 1-M. Alberta:· Irwine, 1 Aug. 

'1952, 1 F. Lethbridge, 3 Ju1y 1952, 1 F ;',,~5 June 1962" 1 F. 

McGrath, 14 Sept. 1951, 1. Medicine Hat, 23 Aug. 1919, 1. 

Rolling Hil1s, 20 July 1946, 1 F; 10 Aug. 1946, 1 F.' Scandia, 
, i 

4 Aug. 1948, 1 F; 26 Ju1y 1951, 1 F; 13 July 1956, 1 M . 

. Seven Persons, 1 Aug. 1952, 1 F. Ti11ey, 8 Ju1y 1939, 1 F. 

Wild Hqrse, 15 July 1931, iF; 4 Aug. 1952, 1 M,.. British 

.Columbia: Fairview, 21 Aug. 1919, 1 M. Oliver, 23 Aug. 1953, 

1. 080yoos, 10 June 1919, 1 M. Penticton, 22 June 1919, ~M; 

9 Aug v 1916,1 1 M; 10 Aug. 1916, 2 M; 1917, 1 M; 20 Ju1y 1917, 

1 M; ,20 Jg1y 1917~ ~ M. Vernon, 8 ~une, 1 M. 
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Map 1. Canadian distribution of Megachile brevis. 

FLOWERS VISITED. Allium .~P~ (Leek).(P); ~11!0!J~ha. (ML); , 

Asclepias (Milkweed), (M~; Aster, (M. M!:;-); Astraga!-us 

(Milk-Vetch), (M); Bidens (Bur-Marigold), (M); Campanula 

.... J 

(Harebell) , (M); Ceanbthus (Redroot), (M); C~phalanthus 

1 

(Buttonbush), (M); Chrysantbemum (Cbrysanthemum). (M); 
l , 

~ leucanthemum, (P); Cichorium (Chicory), (CL); Cicuta 

(Wa'ter Hemlock), ('M); Coreopsis (Coreopsis). (M); Cornus 

(Dogwood). (M); Cyn,oglossum (Houndls 'l'ongue), (M); Desmodiu~ 

(Tick-Trefo~l)t CM): Dianther",: (Water-Willow), (M): Echium 

(Vipers Bugloss), (L); Epilobium (Frieweed), )L); Erechtites 
l , 

Cfireweed), (M); Erigeron (Fleabane), (M); Eupatorium 

(Thoroughwort), (M); Fagopyrum (BuckwQeat), (M); ~erardia 

(Gerardia), (M); Grindelia (Gumweed), ,(L); Heleniu,!! (Sneeze-

" weed), (M); Helianthus (Sunflower), (M, ML); Hieraci-um' 

/~) ~ 
J' /~ 

.. 
1..:..' .~.:::t...l====_.=-;..:;--::=.'- ~_._,..._-~ 
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(Hawkweed), (M); Heliapsis (O,X ... Eye), (M); Hibiscus (Rose-
. 

MaIlow), (M); Hydrophyl1um (Waterleaf), (M~; Hypericum 

(St. John' s-wort), (M); ~ perforaturn, (P); Impatiens 

(Balsam). (M); Inula helenium (El~campane), (P); Lactuca 
... - .<'\ 

(Lettuce). (M); Lespede:tr,a kBJh-Clover), (M); Linaria (To~d

flax) 1 OA); Lippia (Ontario 'only)', (M): Lobeliji (Lobel1a), 

(M); Ludvigia (P,aIse Loosestrife), (M) ;.-i<t,upinus (Lupine), 

(M); Lycopus (Bugleweed). (M); Marrubium (Horehound), (M); . 
\ 

Medicago sativa (AlfaIfa), (L, M, ML, Pl; Melilotus (Sweet 

Clover), (L, M, Pl; ~ ~lba, (P); ~ ~fficinalis, (P); 

Nepeta (Catmint), (M); OenCithra (Evening Prirnrose). (M); 

Pens'ternon (Beard-Tongue), (M, ML); Petalosternum (Prairie-

Clover). (M); Phystoste~ia. (False Dragonhead), (M); 

Polygonum (Knotweed), (M); Potentil1a (Cinquefai!), CL); 

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

(Mountain-Mint), (M); Ràtibida (Prairie Conefbwer), (M): 
, 

Rhus (Poison-Ivy). (M); R. typhina, (P); Ribes (Currant), 
~----~ 

(ML}.; Rosa (Rose), (M, ML); Rubus· (Bramble), (M); Rudb~ckia 

, . 

(Coneflower), (M); ~ serotina' (Black-eyed"Susan), (ML); 

Ruell1a (Rue1l1a), (M): Sabatia (Sabatia). (M); Sagittaria 

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

(M); Sllphiurn CRosinweed), (M);' Solidago , (Goldenrod), (M', 

ML, Pl; Spiraea (Spiraea), (ML);' Stachys (Hedge-Nettle), (M); 

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

Tradescantia (Spiderwort,», CM); Trifolium (Trefoil) 1 (ML); 

\ 
Verbena (Ver,vain), (M)'. 

\ ". 

r 

: 
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BIOLOGY. Extensive studies of M. brevis were carried out -r 
in Kahsas b~ Michener (l~53) and iri southern Ontario by 

~ha'~ blo1ogically. and mor-It appears 
" 

Pengelly (1955). 

phologically,these bees have adapted to ,nhablting warmer 

regions where persistent,hot, dry wlnds, such as in Kansas, 

~asten and curtail prolonged,~lossomink periods of wild 
• 1 , 

plant species. Females fly bver long distances,as far as 
) . 

several kilometres (Michener, 1953) constantly seeking ~ut 

new areas with flowering plants. Expeditiously. they 
1 
;, 

construct cells in preexisting holes or cavities in the 

st~s of woody, herbaceous plants su ch as sumac, sunflower, 
1 

thistle or cornstalks~ or such fragile sites as a rolled 
, ; 

lea! of a plum tree. In Kansas, they are the most common 

leaf-cutter bee; producing several generations. foraging 

upon a wide range of flowers and persisting from mid-June , \ 

unti1 autumn frost. In southern Ontario, Pengelly (1955) 
, 

reported one generatlon per year, with nesting sites in 
) 

'>, 

1"" 

cracks and crevices in the soil, under rocks and basal leaves 

of growing.plants. Sorne tunnels under rocks were 7-20 cm 
l 

in length. One to,three cells, made with 50-103 sections 

of leaves and petaIs, were constructed at the base of the 

tunnel. 1 

Males do not have elaborate front legs for defending 

territories, SU ch as favoured perches with bare black Boil, 

Z 
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" ' 

on which they land t.a wann up in the morning (Bohart, 1954). 

It may be that in warmer and drier regions, where this specie~ 

iS,most prevalent, the need to defend such territories 'is 

less important than in cool, damp, northern regions. 

PARASITES AND' PREDATORS. Expeditious nesting habits of , 
building ceIIs in pre-existing cavities and ho110ws in 

Ifl prostrate plant stems, or cracks and qrevices in the soil 
\ . 

are easily penetrated or subject to invasions of ants, beetles 

and other arthropods. Thus, the increased reproductive rates 

arising from acceptance of fragile and hazardous nesting 
. 

sites and the production of several generations per year, . 
may be offset ,by an iDcreased rate of mortali ty. , Pengelly 

(1955) observed, abandoned nests and reporterl ~at a female 

did not 'return to a ne st which was raided and loo/ted by ants. 

M. brevis has been observed to have been parasitized by 

Coelioxys octodentata Say (Hicks, 1926; Michener, 1953 

and Pengel1y 1 1955). 

ALFALFA POLLINATING POTENTIAL. Numerous reports indicate that 

M. brevis is a highly efficient pollinator of alfalfa, visiting 

, iaround 15 flowers per minute, tripping and cross-po11~nating , ) 

( over 95% of the flowers vis1 ted (Pack and Bolton, 1946; 
\ ') 

1. 

Michener, 1953; Penge11y, 1953, 1955; Bohart, 1957) .. The 

adu1t life of ~ brevis femaIe, emerging in mid-June and 

persisting until autumn, cC?incides wi th the flowering period 
;II 

• 1 
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of alfaLfa grown in Canada. Michener (1953) in Kansis 

and Medler and Lussenhop in Wi~consin" observed }d. brevis 

, ta adopt pre-existing holl~ws or 'eavities in various plant 

stems, such as sunflowers. thistles aQd cornstalks, in 

which to make their nests. Man-made nesting sites, 

/ constructed of sheaves or bundles of stems of suc,h plants, 
~/ 

\ 

could be mounted on 'legs coated wi th a greasy substance to 
- , 

prevent ants from erawling into them,and to facilitate 

their transport ta alfalf~ field req~iring pollinators. 

In sout~rn Ontario, Pengelly (1955) reported leaves 

and petaIs taken' from the following plants for cell con-
. , 

struction: Acer n'igrum (Black Maple); Apacynum androsaemi-

foliurn (Spreading Dogbane); Chrysanthemum leuenathemurn .. , 
(Ox-eye Daisy); Ftagaria vesea (Btrawberry); Fraxinus , 

pennsylvanica (Gree~ Ash); Gaillardia (Blanket-flower); 

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

(Cinquefoil); Prunus arnericana (Chokecherry); Rhus !Xphina 

(Staghorn Sumac); Rosa (Wild Rose); Viola tricolor (Pansy). 
, . 

In ,Kansas. Michener (1953) observed M. brevis to select 
\ 

12 farniliès of plants from whieh leaves or petaIs werè used 

.~ , to make the cells. Binee the wid~ range of plants used 

included alfalfa, lt May be that this species might be 

propagated wlthout having to grow a secondary plant for cel1 

construction. 

1 
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Limitation$·to the propagation of ~'br~vis as an 
, 

alfalfa pollinator May arise from its distribution pattern . . -, 

It ls sparsely scattered along the extreme southern parts 

of "Canada. Whether it could be pÎ'opagated in more northern 

regions i~ unknown.' Another disadvantage to using.~breyis 
1 

may be i ts attractio~)o a wide variety of flowering plants, 

including common field weeds such as thistles. 
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MEGACHILE (LITOMEGACHILE) ONOBRYCHIDIS COCKERELL 
" (-

Map 2 

Meg~cbile onobrychidis Cockerell, 1908:266 (new species) 

Megachile (Litomegacbile) brevis var. onobrychidis; 

Mitchell," 1936: 18 (description, distribution and 

flower records) 

FEMALE. Length 10-11 mm. Mandibular emargination between 
~ 

3rd and 4th denticles evenly arcuate or semicircular, with 

its greatest depth at miduoint. Apical margin of clypeus 

slightly reflexed and truncate medially. Gradulus on 

tergum V indistinqt or absent medially. Discal pubescence 

on terga 1 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 c1ypeal beard. Longitudinal 

rowof short hairs on antero-ventral side of front'basi-

~ 

III 

t~rsus weakly developed. Front coxa with a minute patch 

of bristles scattered among the e10ngate,plumose pubescence ~ 
/' 

just'an~erior to the coxal spine. 

, 

COIIMENT • Fe~ of this species closely resemble, and can 
, 

be r~cognized b t~e aame combination of characters given 

1 

1 . , 

i , 
\ 
l' , 
i' 
1 
1 
J 

j 
! 

i 
1 • 
1 
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for M. brevis except that in ~ onobrychidis the scopal 

hairs on sternum VI are 'entirely bla~k. ~ onobrychidis 

also approaches ~ coquilletti in that both species lack 

black bristles' 1atera11y on terga II-IV and in having black 

hairs on both tergum and sternum VI; however, ~ onobrychidfs 

does not have carinate gradu1i on terga II-IV, which are 

presen t in !L.. coqüUletti., ~. onobrychidis is also 

ge~e~a1ly slightly sma11er. with the front wing ranging from 
;,-

6-7 mm whi1e in !h.--coquille-ttith1 s ranges ~-l'O~. 

Males of, M. onobl'ychidis also c10sely resemble the 

males of !:... brevis and Cao be distinguished by the sarne 
• 

combination of characters given for ~ brevis, excepe that 

the pale tomentum which obscures the integument, just above 

t'he transverse carina on tergum VI, is absent in M . . 
onobrychidis and occupied by a mixture of slender and 

minute p1umose hairs 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. 
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Map 2. Distribution of Megachile ?nobry~hidis. 

1,/1 ;r ,FLOWERS VISITED. Mendicago (Alfalfa). 

~O~Y. ~ ~nobrychldl. ie ra~dly co]lecte~ and little 'io 
, 

known about its biology. It i9 believed that it ne~ts in 
l , 

soil cracks under clods of~earth and stones, and prefers 

foraging on alfalfa (Bohart, 19~7). 
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~~GACHIL~ ,(LlTOME(}~CHILE) COQUILLETTI pOCKERELL 

Map 3 

" , 
,~~ Megachile ~endica c~quil1etti Coc~~re11, 1915:535 

(new subspecles) 
\ " ~ 

~e~chile (Litom~gachile) coquil1ett1;MitGbell, 19~5:21. 
\ . ' 

" 

(descr,ption and distribution) 

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

~ , \ 

~f'~he outer cutting edge between the 3rd and 4th dehticles 

not evenly 'arcuate', With"'t~e ba.sal hal! of th!emargi~ation 
n;ar1y straight to slJghtly convex. Ventral profile of 

If! 

mandible gently çurved,.....with the o~ter (llSt) tooth weakly 

reflex~d poster~orly: and relati vely d1stan't from 2nd tooth. 

L;lteral oce11hs ~earlY subequally distant betw~~'~ poster~o; 
margin of vertex and eye, to a little closer to vertex tha~ 

to eye. 
~, 'CI 

Scutel1um, black, flubesce~ m"edially. Gradul,ar 
. -

v 

l' 

c' ft' 1& .. ' 
'carina on tergum V weIl developed and net interrupted mediaIIy. 

,0 

/ " Tergum, VI weakly concave in profile with appressed and 
, 

scattered,suberect browp bairs. Sternum <VI ~~th ~rqwn ,to 

black scopal hairs. 

~ MALE. Length 10-11 mm.~ Front tarsal segments beyond the 
"-.. 
first, conBPicupusl~'yellOw1sh-ferruginous, ~rikingly 

.... .;:i~ 

"'~ontr~sting wi th dark brown basi tarsus. Anterio:r side of 

.; .' 
/ . , 

\ ' 

<' , 

.. 
, 
'" 

l' .>' 

\ 

\ 
L 
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front basitarsus flattened",,:oceupied by, a band of sport, 

slender setae bordered on eac~ side by dense, distinétly 
1 

lon~ bristles. Gradular grooves in terga II-V deeply 

irnpreis~r ~;~ t-h gradular earinae well developed. PostrnEldian , 

tr.ansverse carina on terg:um VI medially emarginate. , ~' 
il' • 

," \ .. 
COMME~T. The female can be recogntied by the dornblnation 

94 

1 ~ 

of characte~)s given for ~_ b{evis e.x..~~hat the terga, II-V 

bear distinbt. gradular carinae; both tergurn and sternum 

VI àre ent1relY~ black, pUbes~en't; postmedl~~ tranflverse 
'~,/ J 

depression on tergum VIls less pronounced than in M. brevis. 

The- ~pecies ~ coquilletti and ~ onobrychidis are transi-
/ -

tional between M. mendlca and M. brevis. M.:.. coquilletti can 

be sepa:r:a,ted from ~ onobrychidis by the presence of a 
, ' 

distinc~, gradular carinae on tergurn V, which is absent in 
/ 
~ onobrychidis. 

the absence of a 

It can be ~ep~rated from,~ mendiea 0Y 
~ 

distinct angu1at ion in the outer cutting edge 

,between the 3rd and 
l, 

1ation or convexity 

distinctly concave 

4th d~ntic;es (alth~ugh a m(:u.t€ angu

is ~~sent) and terg:wn)VI: whlch ls more 

in profile in M.'vCOqtiG.letti. 

}Tpe male ,eao be recdgnized by the narrow .. and distiÎ1ctly 

yeilowisb-ferruginous tarsal segments 2-4 on front leg, 

wbien coDtrast COD~OU81Y Witb tbe dark brown i1rst 

J 

, r 
:: ' r/ 

r , 

, 
1 

i 
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tarsal segmènt. Males resemble and can be diff rentiated 
... t -

~~~ 1 

by the same combination pf cnaràéters given fr M. brevis. 

/ 
DISTRIBUTION. British Columbia:\ Okanagan Fa-Ils, 21 July, 

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

/ , 
FLOWERS VISITED. Mendicagq (Alfalfa),!!iogonum (Umbrella-
-
Plant) (M). 

BIo:669Y'.,'Bohart (1957J proposed that M. coqJ,lilletti 

probably nests in the soil. ! 
• .J 

-' ' 

ALFALFA POLLINATING Po.TENTIAL. ' The speci'es trips about 98% 

of the alfal~a flowers it visits (Bohart, 1957) anq emerges 

in mid-June (an appropriate time for a1fa1fa pol1ination). 
• 1 

However, it oceurs only i~ southern British Columbia and 

is rarel~ collected. 
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Fig. 8. M. mendica, 
Face View 

" 

1 

, 1 

( 

Fig. 9. M. mendica, F. 
, Mandib le:-

1) i , 
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Map 3. Distribution of Megachi1e coquilletti (left). 

Map 4. Dis'tribution of Mep;achile mendiea (right). 

MEGACHILE (LITOMEGACHILE) MENDICA CRESSON 

Figures 8, 9, 55; Map 4 

Megachile mendiea Cresson, 1878:126 (new species) 

MegachUe (Litomegaehi1e) mendiea;Mitchell, 1962:'117 1 

(deseriptio~, distributio~ and flower repords) 

Megachile mendica;Med1er, 1965:113 (bio1ogy) 
, 

MeSachile mendiea;Krombein, 1967:322 (bio10gy) 
1 

t 

-PEMALE. -L-ength 11-13 mm. Mandible 4-dEmtate, with the.-

basal 'hal! of the emargination betweén the 3}d and 4th 
Î 

denticles occupied by the elevated outer cutting edge 

extending outwardly from ~he 4th tooth (Fig. 55). 
/1 

Outer 

96; 
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margin of lst ,tooth reflexed posteriorly and t~pered apically 
.,( 

to a sharply rounded point. Apical margin o~ olypeus 
J 

thickened, polished and broadly truricate. Last two 

antenna~ segments subequal in length. Mesoscutum and scutellum 

mostly black pubescence. Terga II-VI with erect,black hairs 

laterally. c, 
First tergurn with elongate, suberect and entirely 

pale pubescence; tergum II wi th pale pubescence medially'. 
, with 

Dises of terga III-Vjbrown to black pubescence. Apical fasciae 

pr~sen~ on terga II-V usually absent med,ia11y on 'the' more 
",' ~ 

anterior terga. 

MALE. Length 9-11 mm. 'Hypostomal concavi ty, just posterior 

to lower mandibular condyle, weakly depressed, occupied 

by short hairs and bordered posteriorly by dense, e10ngate 
~, 

pubescence. Median thi'r,d of apex of clypeus p:r:otracted à---

litt1e ventra1ly an~ truncate to sl1ght,ly concave medially; 

apical border of clypeus impunctate and shining beneath the 

Anterior side of front basi-dense overhanging pube~ce~ce. 
\ 

tarsus with a longitudinal band of short.slender setae, 

( 

bo!dered on each side by long, dense bristles. Ventral man

dibular tooth triangular and aeute terminally, with a dense J 

tuft of bristles at 1ts apex. Gradular carinae on terga II-IV 

proj~cting posteriorly to narrowly overlap the anterior 

margins of the gradular>grooves. White, apical fasciae 
li 

, 
i, 
1 , . , 

.. ! 

1 



" 
J , , 

present on terga II-IV, absent on tergum V.' Postmedian 

tran~verse carinae on tergum VI semicircularly emarginate 

medially (cf. Fig. 12); area above the carina concealed 
" 1. 

beneath dense, appressed, plumose pubescence medial1y. 

COMMENT. The female can be recognized by the following 

com~ination of characters: Mandib1e 4-dentate with the 
, \, 

apical half of the inner margin of mandible approximately 

98 

straig~t to the apex of the 4th tooth, forming an acute angle 

with the outer cutting edge; outer cutting eGge extending.' 

halfway from the 4th to the 3rd tooth " and forming an 
, 

angte at mid-point between the two teeth. Outer side of 

3rd mandibular tooth with an extended bevelled edge occupying 

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

, apical border of clypeus truncate without prominent tubercles; 

abdominal sterna II-V without white apical fasciae beneatb 
, 

the scopa; tergum VII near~ straight in lateral view, with 

a broad median longitudinal area consisting of unifonnly 

short, brown appress7d pubescence, ,whieh partially obscures 

the surf ace. 
, 1 

~egacQile mendiea res~mbles ~ montivagaj however, ~ 

mendica can be separated by the presence of a bevel1ed edge 
..-

extending 'from the outer sriis: o,f the 3rd mandibular denticle 

and occupying the proximal halL of the concavity!between the 

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

\ ' 
.~...........;..;;;.;.,...,..;.;.,;~,...,..,..,.\"",-~~_ .. __ ..:-::;;:..~:~;..--.~,-:;,., , ~- / 
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morphologically; however M. rotunda~a can be separated by - ,. 
, 

the pr~sence of white" apical fasciae on sterna II-V 

beneath the scopa, and th€ opaque ovate wipg pad laterally 

on tergum II. 
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The male can 'be recognized by the following combination 

of characters: front tarsus dark and simple.with basitarsus 

much narrower and shorter than its tibia; front coxal spine , 

weIl developed. although sometimes partly hidden by the 

elongate pubescen~e; tergum II without an opaque, ovate 

wing pad laterally; tergum V not usually fasciate apic~lly; 

Median teeth on the apical margin of tergum VI subequally 

distant, or nearer to e~ch other, than to the lateraI teeth; 

sternum IV not retracted beneath sternum III; postmedian 

transverse carina on tergum VI deeply emarginate medially; 

dise of ter~m VI Just above postmedian transverse carina, 

covered with dense pale tomentum which conceals the integument 

b~neath; tergwm VII carinate,without a distinct spine medially. 

.' 0 

~ 

Males within the subgenus Litomegachile do not bear 
1 

. diatinctive morphological characters by which the various 

. 'T speeies can be readily differentiated. he males of 

M. mendiea resemble the males of M. texana by the distinct -, -- . 

semiclrcular emargination in the postmedian transverse 
". 

1 ; 

carina .on tergum VI; however, M. mendiea ean be separated 
Q 
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by the distance between the medlan,<,nd lateral teeth at 

the apex of terg~ VI with the median teeth being closer 
1 

, l 

or as far away from each--Dther as the distance between the 
1 
1 

me4ian and 1atera1 tooth:" > 

100 

DISTRIBUTION. Quebec: 01d Chelsea, 16 Sept. 1958, 1 F. 

St-Anne's~ 20 Aug. 1939, 1 M. Ontario: Bel1evile, 1 July 

1950, 1, F. Chatham, 24 Aug'. 1913, 1 F. Dyers Bay, 24 July 

1954, 1 F. Grimsby, Il Ju1y 1955, 1 F. ~erth, 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. Prirnrose, 22 July '1955, 1 F. St. 

Thomas, 15 Aug:' 1924, 1 F. Sarnbra, 15 July 1952, 1 F. Toronto, 

25 Aug. 1893, 1 F. Vineland, June 1956, 1 F. 

, 
FLOWERS VISITED. Agastache (Giant Hyssop), (M); Amorpha, 

'(M, Mt); Apios (Groundnut), (M); Aralia (Angelica-Tree), (M);' 

Asclepias (Milkweed), CM. ML); Aster (Aster), (M); Baptisia 

(False Indigo), (M); Bidens (Bur .. Marigold). (M); Blephil1a , , 
(Wood-Mint), (M); Borrich~a (Sea Ox-Eye), CM); Brassica 

qigra, ('ML); Carniss!a, (Wild Hyacinth), (M);' Ceanothus (R~droot), 

(14); Chrysagthemum, (Chrysanthemum), . (M); Chrysopsis (Golden 

Aster),. CM); Cicuta (Water~Hemlock), (M); Cirsium (Thistle), 

(14); C. muticum (Swamp-Thistle), (ML); Clemat!s (Clematis), • __ 1 

, 
(II); Cosmos ( Cosmos), CM) ~ Cra taagus (Hawt horn ), (M); 

" , '" ' .. "'. 

'" , 

1 ! 

'I 
, ! 
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, , , ' 

Daucus (Carrot), ,(14); Desmodium (Ticlk-Trefoil L CM); 

Erigeron (Fleab~ne)l (M); ~r1ogonum (Umbrella-Plant), (M); 

Eupatorium (Thoroughwort), (14); Gaura Gerardia (Gerardia), 

CM); Helianthus (Sunflower) (M); 'Heliopsis pelianthoides 

(Sweet). (ML); HYP,ericum (St. John's-Wort). (M); Ilex (Holly), 

(M): Imp,atiens (Balsam), (14); ~ (Virginia-Willow), (M)'; 

Lespedeza (Bush-C10ver), (M); Lotus ,corniculatus (Birdsfoot-
,~ 

Trefoil). CP); Lycopus (Bugleweed), (M); Lythrum (Loosestrife), 

(M); Medicago (Alfalfa), (M); Melilotus (Sweet Clover). (M);\ 

Monarda (Horsemint), CM); !.:. fistulosa (Wild Bergarnot), (ML); 
\ 

Nepeta (Catmint), (M); Nyssa (Sour Gum), (M); Oenothera 

(Evening-Prirnrose), OJ); Opuntia (Indian Fig), CM): Polyg-onum 

(Knotweed), (M); Prunella (Sel~hea,l), (M); Pseder~ (Virgi,na 

Creeper), (M); Pycnanthemum (Mountain Mint). (M); Ratibida 
l, 

(Prairie Coneflower), CM); Rhus (Poison Ivy), CM); Rosa (Rose), 
. 

(M); Rubul:; (Brarnble), (14); Rudbeckia (Coneflower), (M); 

1L. seroUna (Black.,.eyed Susan), (ML); Sa'lix (Willow), (14); 
Q 

Senecio (Groundsel), (14); Silphiurn (Rosinweed), (M); 

So~idago '(Goldenrod), (M, ML); Specularia (Venus' s Loo,king

Glass~. (14); Spiraea, (J.f); Stachys (Hedge-Nettle), (14); 

Strophostyl~s (Wild Bean), (M); Symphoricarp~s (Snowber!y), 

(M); Tephrosia (Hoary Pea), (M); Teucrium (Gerrnander), (M)j 

-Trifolium (Trefoil), (M); VJccinium(Blueberry), (Id); 

Verbena (Vervaln). (M); Veronica (Ironweed). (M); Veronicast'rum 

1 • , 
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virginicum (Culver's root) , (ML); Vicia (Vetch), (M); 

Zinnia (Zinnia), CM). 

BIOLOGY\ In Wisconsi~, M. mendica inhabits experimental 

trap-nests attached to ilsolated trees in meadows, or to 

trees at the edges of woods bordered by large fields. 
r 
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" . 

Thi,s spec~es nests in tunnels made in wood and is attracted 

to nesting in sumac stems (Medler" 1965). The tunnels 

contain about six cells with females deposited first on 

the inner cells and males on the outer cells. Males which 

are deposited last in the outer cells, emerge a few days 

abèad of the females. 

PARASITES. Coel10xy~ octodentata, ~Qsayi and Anthrax sp. 

(ltfedler, 1965; Krombein, 196'7). 
! 

ALFALFA POLLINATING POTENTIAL. Fernales have been collected 

on alfalfa ancl.in Iowa it is an import,ant pollinator of 

allalfa (Bohart, 1957). Since they inhabit man-made holes 

in wood 5-8 mm in dia4eter, they may inhabit nests s~milar 

to those currently being used for M. rotundata, which,would 
- i 

facilitate transport to fields requiring,pol1inatio~. 
~ 

Currently, however, their distribution is limited to the 

extreme southern part~ of Onta,rio and Quebec, and even thel"e 

tbey are rarely found (Penge11y, 1955), 
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Opposi te p. 103 

Fig. Il. M. texana, F. 
Complete mandible of a 
young female. 

1 

Fig. 10. ~ texana, F. 
Mandible worn down from 
digging nesting burrows. 
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MEGACHILE (LlTOMEGACHILE),TEXANA,CRESSON 
~- ,. ... 

Figures 10-12, 40, 42, 56; Uap 5 

If 

Megachi1e texana Cresson, 1878:125 (new species) 

Megachi1e (Litomegachi1e) texana; Mitchell, 1935:32 

(description, distribution and f10wer records) 

M~gachi1e (Litomegachile) texana var. c1eomi~; 

Mitchell, 1935~36 (description and distribution) 
t" , ,J 

/ ft' ~t'" 

Megachile (Litomegacfii1e) texan~; Pengelly, 1955:68 

·103 

(bio1ogy); Mitchell, 1962:118 (description, distribution 

and f10wer records) 

/ 

.FEMALE. Length 11-14 mm: First mandibu1ar tooth ref1exed 

along the outer side, .. flatten'ed and aligned to form a néarly 

straight 1ine·with the succeeding te~th. Moderately flattened 
-

lst"tooth usually a little wider, at tbe1base than the 2nd 
<' 
tooth. Arcuate emargination between 3rd and 4th mandi'bular 

teeth deepest at midpoint of'slight1y nearer to the 4th tooth. 

Apical margin of F1ypeu~ broadly truncate, weakly reflexed; 

polished and impunctate median,band, extending a little over 

half th~ di~~nêe to the later~l margin. 0 Erect pubescenc~ 
on terga II-V mostly black, with enlarged and conspicuous 

" 

black brlst1es laterally; apic~l bands bearing the white , 

fasciae strongly depressed,laterally. Tergum VI strongly' 

depressed Just beyond the Middle, usua11y with scattered, 



\, 

\ 
" . 
; 

1 
\ 

t 
1 
\ 
1 
1 
l 

Opposite p. 104 

" 

, 
1 

'., r 

~ 
t 
1 , 
; 
f 

() (' _ ...... "-""'~"'-"-""""'~""-,""'-'--'~""- ~ ~~ ... ~~~ 

Fig. 12~ ~ texana, M. Postmedian transverse 
carina on tergum VI emarginate medially. 

, , 
__ H _ •• ~ _ .. "' .. ..--_,.;.~' ... ,.."",..'i'~--

Fig, 13. M. wheeleri'M. Postmedian transverse 
carina on~rgum VI obtusely angulate Qr 
round~d' apical1y.' 
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long, erect, brown hairs J intermixed wi t!i brown and white, 

, ,,/ 
suberect and short,ap:pressetl hairs. /Scopal hairs usually 
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1 /, , 

black laterally'on sternum V'land mystly black on sternum VI. 

- Dorsal side' 0.1 hind femur with a /~anceolate patch of short, 

dense pubescence. 

MALE. Length 10-12 mm. Hypostomal concavity weakly depressed~ 

Just behind the posterior mandibular-condyle, the concavity 

ocpupied by short plumose hairs and bordered posteriorly 
1 

by much longer pubescence. Antero-ventral side of front 
"-
basitarsus with a longitudinal row of short hairs bordered 

1 ~ 
on each side by .a distinctly longer brush of bristles (cf. tig.~ '"lI) 

Frdnt coxa with scattered bristles. ~~neath the long plumose 
~ - /..-"..-....... '1 

halrs just" anterior to the spine. Apical -border of tergllm 1 

V strongly depressed, producing A prominent vertical wa~l ' 
, . 
, , 

anteriorly, which is lJlore pr~onounced la terally, but is also 

usually present medially. Terga II-VI with sharply carinate" 

~ graduli projecting ~steriorly and oV~rhanging the transverse 
, f 

basal groove~. 

COMMENT'. Tbe fema..l~ ,of L texa.!,l!. can be recognized by the 

4-dentate Ii'l·afi(J.ibl~; wi th ,the out~r cutting edge betweén the' 
,/ , • 1 

3rd and 4th teeth arcuate1y emarglnate; emargination des~ending 
) ..- , 

a litt le be10w and e~posin~ tbe 'a1mo~t straight inner 
, 

cutting edge~< whfcb can be seen wben the mandib1e 1s v1ewe.d 

. <l ' 
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from the outer side' (Figs. 'U, 56); emargination between the 

2nd and 3rd teeth usually wi~h a,bevelled edge extending 

from the outer side of the 3rd tooth; apical border of 

clypeus truncate, w+tbout prominent tubereles; terga II-VI 

wi N :prominent black' bristles laterally; terga II,-V usualIy, 

with smaii carinate graduli projecting posteriorly and 

,'narrowly overh~nging the transverse basal grooves; te,rgum 

VI wi th a strong1y impressed transverse conca,vi ty j ust beyond 
,/ 

the middle; abdominal sterna II-V without dense, white, apical 
c 1 

Jfascia~ teneath the séopa. 

, ,f 

Females of ~ t€xana approach '~ mendica in having black 

,haîrs laterally on, terga II-VI; however, M. mendiea can be 
J -. ;,: 

separated by the straight profile of, tergum' VI ànd the 

~ngulation in the outer' cutting'edge between the 3rd~and ,4th 

dexrtiéles (Fig. 55 ). It aiso approaches ~ rotundata: however, 

M. rotundata can be separated by the apical fascla~ beneath 
1 

" the scopa on stern'a II-V (Fig. 15). 

Males of M. téxana can be .re~ognized by the following 
1(1 , 

comblnation Q.f characters: front tarei brown to black and', 
/ ..', 

simple, with the pasltarsus much narrower and shorter than 

\its- tibia; mandible 3-dentate with the ap~~ of the median 

denticle a li ttle closer to the outer tooth oth'an to the 
, 1 

inner tooth;\postmedian trasnverse carina on te!gum VI 'wlth 
1 

If, 
/ 

... 

, 

r: 
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a deep median serni-ci.rcular emargination (F.ig. 12 ); front 
.. 

°coxal spine weIl developed, although sometimes partly 

conc.ealed by elongate pubescen1ce; median teeth on apical 

margin of tergum VI a little nearer to the lateral denticles 

than to each other; second abdominal tergun wi thout 'an 

opaque, ovate wing pad laterally; terga II-V with white, 

apical fasciae ;area above the transverse carina 'on' tergum 

v~ with dense white tomentum mediallf' which mostly conceals 

the integument beneath (Fig. 12). Megaehile (Lltomegachile) 

texana variety cl~omis Cockerell 1s synonymized with Megachile 

(Lftomegachile) texana Cress9n. The fema1e of the variety 

cleomis is distinguished by' the entirely white pubescence . \ 

on tergum I. An examination of the type specimen revealed 
, 

that sorne black hairs were also present on~ tergum 1. Since 

the density of black hairs on tergwm 1 is highly variable in' 

- ~ texana, there does not appear to be any distinguishable 

criterion bYe which the variety cl~ornis merits segregation. ,. , 
DISTRIBUTION. Quebec: Ay1mer, 4 July 1924, l'M. Covey Hill, 

JJ1y 1921, 1 M; 12 Ju1y 1924, 2 F. l ' Hull, 28 June 1915, 2 M. 

Isle Jesus, 10 Ju1y 1932, 1 M. Kazabazua, 3 July 1913, 1 M; 

4 Aug. 1913, 3F, lM. K'irks Ferry; 13 July 1913, 1 F. Low, 

2 Aug. 1948, 1 M. 'Montreal, 14 July 1885, 1 M; 20 Aug. 1928, 

1 M; 16 July ,1929, 1 M; 9 Aug. 1930, lM; 24 Aug. 1930, 1 M; 
_..;'r; 
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Il Aug. 1932, 

1 M; 10 J,!,ly 

9 Aug. 1965, 

1 F. 

1939. 

1 F' , 

Ste. Anne de Bellevue, 3 Aug. 1938, 

~ F; June, 1964, J 
l , 

28 Aug. 1967, 1 M. 
',,-

F; 4< AUf' 1965, 1 P; 

Ontario: Belleville, 
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1 July 1950, 6 M. Camp Bordan, 22 Ju1y, 1952, 4 P. Chatham, 

24 Aug. 1913, '1 M. Cheltenham, 24 Ju1y 1951l, Dunedin, 22 
1 

July 1952. Dyer Bay. 5 Sept. 1951, 1 P; 10 July 1952, 1 F: . 
21 July 1952; 28 Ju1y 1952, 2 P, 1 M; 29 JU1y 1952, 1 F; 

12 Aug. 1952, 1 F; 8 J~ly 1953, 1 M; 21 July 1953, 1 M; 
, 

25 Ju1y 1953; 29 Ju1y 1953, 1 M; 31 July 1953, 1 P; 25 ~ug. 
1 

1953, 1 F; 1 Ju1y 1954, I IM; 13 July 1954, 1 M; 14 Ju1y 1954 

1 M; 17 July 1954, ~ M; 24 July 1954. ,Grimsby, Il ju1y 195~, \ 

4 M. Guelph, 19 Ju1y 1965, 1 M; 8 Ju1y 1974, 1 M; 19 July 

1974. Kinburn, 26 July 1957, 1 M. Mapl,e, 18 July 1884, 1 F'. .. ' / 
Marmota, 18 Ju1y 1957, 1 F.--·Meriva1e, 16 Aug. 1930, 1 F. 

\ 

Mialand, 14 July 1924; 14 Ju1y 1974. Milgrove, May 1949, 1 M. 
Q W , 

Normandale, 30 June 1956, 1 M. Orangevi11e, 9 Ju1y 19~4, 1 M. 

Ottawa, 10 JU1y,1912, 1 F; 1 July 1913] 26 July 1913, 1 F; 

14 June 1915, 1 M; 29 JU~y 1955, 1 F; 15 Ju1y 1957, 1 F; 

28 June 1962, 1 M;' 14 Ju1y 1962, 1 M; 13 June 1963, 1 M; 15 
, 1 

,Po 

Ju1y 1965, 1 F; 17 JUIy'196S, 3 F; 123 Aug. 1968, 2 F; 9 June " 

1969, 2 M; 20' Aug. 1969, 1 F. Perth Road, 25 Aug. 1957. 

~oint Pè1ee, 9 July 1920, 7 F; 13 Ju1y 1920, 5 F, 1 M; • 

26 July 1920, 2 F; 15 Aug.''1.920, 1 F; 4 Ju1y 1927, 2 F; 
\ 

S Sept. 1954,1 F, 3 M; 9 Sept. 1954, 1 F; 23 Aug. 1961.) 
/ 

Primrose, 22 July 1953, 1 M; 30 June 1955, 1 M; 17 Ju1y 1956, 
1 ) 1 

,'" 

, '1 

l, 
! 
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~ M. Pus1inch, 8 Aug. 1951~ Rosseau, 7 Sept. 1963, l F. 

St. Thomas, 15 Aug. 1924, 2 M. Sambra, 15 July 1952, 5 M. 

Scuttle Bole, 5 JU1y.1942, l)F. Spencerville, 12 JUly 1939, 

1 F. Toronto, 24 Aug. 1890, 1 F; 21 Jan. 1891, 1 F; Il Ju1y 

18-93, 1 M; 25 Aug. 1893', l M; 10 Aug. 1957, 1 F." Turkey Point, 
'I, 

13 Aug. 1968, l M. Tweed, 6 Ju1y 1944, 1 F, 1 M. Manitoba: 

Awerne, 15 Ju1y 1915; 15 July 1916, 1 M; 1 Aug. 1925. Ba1d 

Head Hi11s, 31 July'1958, l F. Douglas, 127 July 19pr', l F. 

Onah, 4 Aug. 1925, IF; Albert
1
3;: Lethbridge. 28 June, 1914: ~ ~ug, 1914, 

1 

.IF; 28 Juiy 1916, IF, lM; 1,28 July 1918; 28 Ju1y 1952, IF: 30 July 1952 j 
1 

31 Ju1y 1952, 2F; 15 Ju1y 1959, IF. Medicine Hat, 15 July 1917, 

lM: 1 Aug. 1917, IF, lM. British Columbia: Hatziq Lake, 
, 

'~4 ,July 1953, IF. Lillooet, 20 June 1926, 2F; 26 June 1950. 

Penticton, 19 ,June 1918, IF. Seton Lake" 28 June 1926, 

'IF. Summerland. 20 July 1917, 2F. 'Vernon, 26 July 1920, lM; 

la July 1950, IF.-

Map 5. Distribution of Megachile texan!l 
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FLOWERS VISITED. ~orpha canescens (Lead'Ol nt), (ML); 

Aster, (J); Asclepias (Milkweed), (M,ML); B tisia (False 

Indigo), ( ; Blephilia (Wood-Mint), (M); Cirsiurn (Plumed 

Thistle), Dianthera (Water Willow), (M); Eupatorium 

(M); Fagopy:rurn sagittatum (Buckwheat), CP); 
\ 

Beliant us (Sunflower), (M); Heliopsis helianthoides (Ox- 1 

Eye), (ML); Inula helenium (Elecampane), (P); 'Lia'tris 

(Button snakeroot), (M); Medica.go (Alfalfa), (M); 1.:. sativa. 
, . 

(Alfalfa), (M); Melilotus (Sweet Clover), (M); ~ alba 

(White SweetlClover), (P); ~ ~fficinalis (Yellow Sweet 

Clover), (P); Nepeta (Catmint), (P); Opunt~! (Prickly Pèar), 
,1 " 

(M); Petalosternum (Prairie Clover), (M, ML); Potentilla 

recta (Cinquefoil), (P); Primula (Prirnrose), (L); Psoralea 
J 

1 

(Seuri Pela), (M); Pycnanthemum (Mountain "Unt) , (M); 

Rhus (Poison Ivy), (M); Rubus (Bramble)" (M); Silpb'ium 

(Rosinweed), (M); Soncbus arvensis (Sow-'l'histle), (P); 
J 

Spiraea, (ML); Stachys" (Hedge N,ett le), (M); Stropl!ostyles 

(Wild Bearn), (M); Tephrosia (Hoary Pea', (M); !!:!19)1u.n! 

(Clover), (M)1., !.:.",bybr1<l1m (Alsike Clover), (ML, P), 

.:h repens (White Clover?, (M); .Verbena (Vervain), (M); 

Vicia (Vetch), CM). 

1 • 
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BIOLOGY. M. texana occurs in are as with wi1d uncultivated 
, 

land. It excavates, burrows and makes its nests in the sail, 

. under fIat rocks. roots of plants (Pengelly, 1953, 1955) or 
"- , 

in damp sand (Krombein, 1953). The burrows are about 10 cm. 

deep'and are usua1ly trough-shaped, making use of the stone 

as the ceiling. 
1 

:4 It 1s uncertain whether it will adopt a ready-

made burrow, or ~s committed to digging one of its own. The 

strongly apr~ded cutting side of the mandib1e with the teeth 
, 

totally worn down (F'ig .10) indicates that the mandibles werè 

worn down from grinding and excavating burrows in sandy or 

gravel1y soi1.(1) 

One t~ three cells are constructed and provisioned 

wi thin the burrow. Pengally (1955) observed that 1eaves from 

the following Plants' were used for constructiIig the cells: 

~ nigrum (Sugar Maple), !.' rubrum (Red Maple). Apocynum 

~~~~~~o_l~i~um= (Spreading Dogbane), Corylus cornuta (Beaked 

~~u_s grandifolia (Beech), Lonicera tartarica (Honey

suck1é), ~ typhina (Staghorn Sumac) and Tilia americana 
:JI> 

(Bassw od). Construction o~,the cylindrical cell in which 
;: /" J 

circular secti9ns of leaf «l.nsteaq of oblong sections 
\ 

(1) It ~s proposed that females w~iCh dig burrows in the sail 
cannot 'alternately chisel and excavate tunnels in wood with 
warn down and rounded mandibular teeth. The specimen was 
col1ected by the author on Asèlepius (Milkweed) near Dows 
Lake, Ottawa, 27 July 1979. 
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drawn 'in to form the bot tom) are used at base of the cup 

compares with the cell construction design used by M.parallela. 

Three to nine circular sections alternated with 9 to 26 oblong 

sect ~ons are used to form the bot tom and wa1ls of the cell. 

The margins of the outer leaves are1not cemented with oral 

secretfons but firmly appressed against the soil wall. Five 
\ 

to fifteen circular sections. slightly larger than the inner • 

diameter of the celI, are firmly pressed in at the top to cap 
, 

the cell. 
,\ 

About 10 loads of pollen, f1lling the 8 mm 1nn~r dia-

meter of the ceU to a depth of about 8 mm, are used to 

provision the cell 0Pengelly, 1955). An egg approximately 

0.5 mm in diameter and 3.5mrn -u length isl inserted on tbp 

of the provisions at an angle of 45°, The egg hatches in 

about 3~1/2 days and ,the lst to the 4th larval in~tars develop 

rapidly upon the provisions. The 4th or final ins~ar spins 

a silken cocoon and oyerwinters within the cell (cf.Fig.7). 

Pupation and adult emergence which commences in mid June 18 
1 

probably regulated by spring a~d,summer temperatures. 

P~RASITES AND PREDATORS. The common parasites of M. texana 
co, 

are: Coelioxys moesta, Q. sodaIis, Qi octodentata and 

C. rufitarsis (PengelIy 1955). 

1 

i 
1 
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\ 
Ants and crickets have been observed to inyade the 

tunnels and -rob i;he cells of M. texana of their provisions. 
1 

Pengelly (1955) observed ants carrying pollen between their 

mandibles out of a nest be10nging to this species. He also 

observed a cricket\to occupy a burrow whi1e the bee was out 
\ 

to secure 1eaf sect\ions'. As the bee endeavoured ta re-enter 
, \' 
ber burrow, she was\ 1iteral1y kicked out by'the cricket seve~al 

times ~ by a dist ance of up to 30 cm. 

, ALFALF~ POD'LINATING POTENTIAL. M. texana species prefers to 

fo"rage on alÎalfa (Bohart 1957) 1 vi'sitin~ flowers at the rate 

of 16-22 per minute and tripping 85-95% of the flowers visi ted 

\ (Pengelly 1953, 1955; Bohart 1957). The beginning of adult 

emergence in mid June ls close to or not far behind the 

beginning of the flowering period of a1falfa. The'soi1 nest-

ing habits exposes the species to the hazards of invasions by 

arthropods dwelling in the so.il and also the limitations of 

not being able to transfer nests ta nearby flowering a1falfa 
r 

fields. The species might, however. be introduced to nest in 

road bank~.or strips of uncu1tivated land, ~ith alfalfa planted 

al ternate years to ensure an annua1 supply 'of blossoming 

alfalfa. 

\ 
{ 

1 

1 . 
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Fig. 14. M. rotundata (The Domesticate~ Leaf-
cutter Beë) M. Lateral view. \ 

l, 

l' 
1 

\ 
: 

, i 

Fig. 15. M._ rotundata, F. Wh:;i.te, api'cal fasclae 
,beneath tne scopa! hairs' on sterna II-V. 1 
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\ MEGACHlLE (EUTRICHARAEA) ROTUNDATA (FABRICIUS) 

Figures 14, 15,' 49, 51, 57, 73; Map 6 

Apis rotundata Fabricius, 1787 :~~w species) 

(= ~ ce~tuncu1a ' naeus) 
, .,\ , 

're (Eutricharaea) rotundata; Stephen and ,Torchio 
--~~~- '. 

19p1: 85 (biology); Mitchell, 1962: 122 (descri~tion, 

distribution and flower records); Stephen, 1962: 2 

(propagation and bl01ogy); Torchio, 1963: 70 (para

sIte); Waters, 1966: 1 (parasites, predators and_nest 

destroyers); Torchio, 1972: 1 (parasite biology and 
'" Itl/.~ .. 

control); Hobbs. 1~73; 1 (bio10gy and management); 

Eves and Johansen, 1974 (larva1 mortali ty); Parker 

~ al, 1976 (asses/sment of usef~!Jl.ess-;--utiiization 

. of additional~-. 

~' 
FEMALE. Length ~-mm, the smalleSt introduced leaf-cutter 

113 

bee curren~ly present in Canada. Mandible 4-dentat-e" An~ulate, 

bevelledJcutting-edge extending from the outer side of the 
\. 

3rd tooth to about the centre of the emargtnation between the 

2nd and 3rd teeth absent. Outer cutting edge extending from 

the 4th to the 3rd tooth and forming an angle which approaches 

formation of a 5th tooth. at approximately mid-point between 

the two teeth (Fig. 57). Clypeus with a sparsely. punctate' 
1 

and subpolisbed median longitudinal band, terminati~g in a 

, --_. --~------ - -- .- - ,-- - -- -------~-- - -------"--- - --------------------
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narrow.impunctate border apically. Ovate, opaque and' impunctate 

wing pad. laterally on ter~. Discal pubescence en terga 

II - VI brown to black. rer~um VI weakly concave preapically 

with longer. sU,berect hairs scattered throughout the slender, 

short, apPTessed hairs; apex of tergum without a distinct, 

dense,apical fringe of hairs. Scopa,white on sterna II'- V; 

,black on sternum VI an~ often black laterally.and apically on 

stern-um V; sterna II - V with distinct white,apical fasciae_, 

beneath elongate and overhanging scopal hairs. Sternum 1 with 
,. 1 

an elevated and carl.Date preapical rim. t, 

MALE. The male of M. rotundata like the female 1s smaller 

than any endemic Canadian ,species, ranging from 7-8 mm in 

length. Mandible 3-dentate, w1th the 1nner tooth flattened 

'and €xtended inwardly; distance between the apices of the 
\ -

middle and inner teeth much greater than the distance ,between 
J 

the apices of the middle and outer teeth (Fig.7~). Hypostomal 

tubercle just bèhind the posterior mandibtlIar condyle not' diS/ 

t1nctIy elevated. Apical margin of clypeus weakly emarginate 
• 

mediaIly. Front coxal spine well developed, with a patch of 

small brown bristles. on the anterior side, near the base .. Front 

basitarsus dark and simple~ much narrower and shorter tban 1ts 

tibia. Second tergum laterally. with an impunctate and opaque, 

ovate wing pad, bearing minute pubescence. Pubescence on , 

tergum l reduced laterally in the wing rest region~ Just anterior 

1 
,1 

1 
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ta the opaque, qvate aréa on tergum II. Hind femur with a 

,.la,nceo late patch of dense, short pubescence dorsally. 
, 1 

COMMENT. The female can be recognized by the distinct, white, 
l 

apical fasciae"on sternaII-V, beneath the scopal hairs (Fig.15); 
'\ ft 0 

1 . 

or by the opaque, ovate wing pad laterally'on tergum II; 

both charac:t;ers are absent on àll end.emic North American 

species. 

/ 

The mandible in M. rotundata (Fig. 57) resembles that 

of M. mendica (Fig.55) in the angulation forrned by th~ outer 

cutting edge between the 3rd and 4th denticles. The third 

mandibular to6th in M. rotundata diffets from aIl other 

Canadian specieS except M. montivaga (Fig.59). in not having 

a bevelled edge exteDding trom its outer side. 

~The male can-be recogDized by the opaque ovate wing pad 

sl tu&ted latèr,ally on tergum II, whlcb ls not present'on 
1 

any Canadian specles'. Stxth abdominal tergum is narrowly :re-

- flexed apically and without,dlstlnct denticles arising from 
/ 

. i~--1! •. ---rotunda.ta· àpproaches 

~f front coxal spine, and unrnodified 

M. brevis in s~zeJ presence 

front basitars~s; however 
",,- , 

r'/ 1 

~r"'''''''''''~ 1 
M. rotundata can be separated by the opaque wi~g pad on terg~m , 

1 

II and absence of dentlcles along the poster10r rïm of tergum 
I!' 

--( VI. 

.. 

, .... 
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01 
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DISTRIBUTION. Megachile rotundata was unknowingly in troduced ' 

into the eastern Uni;ted States from ·'the southern part of 
\ 

, 

central Eurasia, around 1930.1 It crossed the Rocky, Mountains 

about ].,950 and becarne estab1ished in the western states 

(Torchio apd Parker 1975), from where i t spread into the 
-

south~rn p~rt of British Columbia. Current1y,it i5 present 

throughout the northern United States and extends to soutbern 

Ontario as far as, Ottawa. 

The domesticated leaf-cutter bee bas been purchased at 
-

~pproximately 1~ per bee, for pollinatipg alfalfa at various 
, p 

places across Canada.' Sinee the spec'ies cannot overwinter 

througbout most of Canada, 'the specimens which are present in 
t 

collections may have dispersed from purchased materia1 and may 

or may not be able to overwint.er in the l'ocali; ies listed. 

Ontario: Belleville, 9 July 1969, l M. Cayuga. 3 July 19§.3, .', 

1 M. Guelph, 16 Aug. 1962,1 F; ·June 1964, '3 M, 6 F; Aug. 1.964, 
c? 

2,M, 9 F; Il Oct. 1964, 4 F; l Ju1y 1974, 1 F; 12 Oct. 1974, 

4 M. Louisville, 24 June J,9.62 , 7 F. Ottawa, ,14 Ju1y 1962, 1 M: 
3 Sept. 1962, 1 F; 1966, 5 M, 4 F; 10 Ju1y 1968, 1 Id; 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: 
1 

u 
Prince Albert, 19 Aug. 1974, 3 M."S.wift Current, 1 Sept~ 1963, . r .. 
3 M. Alberta:, Beaverlodge, 1976, 6 Fi 6 M. Brooks, 6 M, 6 F. , 

Lake Newe11, 12 Aug. 1974, 4 li. 1 Letbbr1dge, 15 Jun~ 1962, 8 M, 

! 

! , -
i 
\ 

! 
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7 F; 17 Oct. 1964, 1 ~; 17 April 1967, 1 M; 18 April 1967, > " ' 
1 F;. 2 May 1967\ 1 F; 28 Ju1y 1967, 1 M: 30 July\1971, 2 F; 

2 July 1974; 1 M. 'Mel fort , 6 M, 6 F; BrU ish Columbia: . ' 
Ashcroft. 24 July 1964 J 2 F. " 

, A o \' 
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./ Map 6.\ Distribution of Megachile rotunpata 
'" ,'\;..-/ .. 

',' 

'FLOWERS VISITED. Asclepias (Milkweed), (M); Medica~o (A~fa]fa), 
o , 

,. «' 
. ,,, , ' 

(M): Melilotus (Sweet Clover), (M); Polygonum (Knotweed), (M); 
, f: 

1 • 

Sol~dago (Goldenrod) J (M); Verônica (Sp~edwell), (M)_ 
, , 

,/ c' 

BIOLOGY. Megacht"le rotundat,a does not éxcavate i ts own' nest ing 
, 

\ 
! 

\ tunnels , ~yt se~ks.out ready-made holes o~ ,its prefer~ed size. 

, (l\ 
The species readfly adopts a wide varlet y or nesting sites, 

< 

0\ such as abandoqed beetle burrows;. crack~ or h~Jles in wood, . ;J., , hollow plant stems,' drinking straws, or metaI tUbiQg. The' 

D 
o \ 

holes are.cleaned and tBe angular or enlarged' sect1on~ are 

\ . 
.. 
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l ' 

" rounded or reduced by mean~ of cheweQ leaf fil1ing to a 

suitab1e shape and size of 5-6 mm in diameter. 
. -

Usually. 8-17 
\ 

ob long l,eaf sections are used ~o make. the cup and 3-6 circu1ar 
, ' 

'sections serve as a lid to seal the cell. The nesting burrow 

bo~tainin~ the series of ceUs is 'plugged with 8-15 circu1ar' 

leaves (Stephens and Torchio 1961); Under field conditions, 
: Il \ 

fem~les produce about 12,offspring (Evès and Johansen 1974), 

and live for'an average of 20 days (Torchio and Parker 1975). 
"\', 

• 
P~EDATORS, PARASITES AND DISEASE. When M. rotundata first 

1 

immigrated into North America, -it experienced a ~apid i~rease 

in population, which may have been due to its es~pe from its , v~ 

natural parasites and predators. In spite of dense loca1ized 
.' \ 

populations, Step~en and Torchio (1961) did not observe any 

insect enemies on M~ rotundata in 1961. However, about 10 

years later, 30 species of predators and parasites had become 
o \ 

adapted to preying upon M. rotundata (Bohart 1972). The most 

common and spècia11zed parasites which prey upon leaf-cutter 
, ' 1 

" bees do Ino~ appear te, pr'ey uppn .M. rotundata. It may -he that 

,the provisions of pollen and nectarsupplied for the smal1 ... 
, 

larva of M. rotundata, which is distinctly, smaller than 

endemic leaf-cutter bees, is inadequate for the deJelopment 
",/ ,-

of ~orth American Coel,ioxys speclej:;' 

(a) Parasites: S~pyga pum!la Cresso (Fig.86) has been 

, 
l' 

1 1 
1 
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l " 

reported to parasitl~e up to 78.5% of 'the domesticate~ leaf-
1 • 

~utter bee (To'rchio 1,972); Monoçiontomerus obscurus (W~stw.) 
\ 

(Figs. 92, '93), üp ~o 50% parasitism (Hobbs 'and ~runic. 
i 

1971; ~yes and Johansen. 1974);-Melittobia chalybii Ashm. 
\ / 

1 

(Figs·. 90 ~ 91) (Torchl0. 1963; ~eck DJ.969); Dibracbys 1 

m'acu1 ipennis (Szel.) (Fig. 94)" (Peck 1969); Pteromalus 
\l, ' 

venustus.."W1kr. (peck ~969);\ Leucospis affinis Say (Figs. ,88, 

89) (Bohart 1972~. 

1 \ - Il 
(b) Predators, Scavengers , Nest Destroyers: Ant~ of various 

species (Fig. 95), FQrrnica fusca L. one of the most common 

ants in Canada; European, earwig (Forficula auricularia) 

(Bohart 1972); at l~ast 10 species of dermestid beetles, the 

most important of which are-~- Trogoderma glabrum (Hbst.) (Fig. 

96 ); Antbrenus pimpi~e~ae Fab. (Fig. 97); Megatoma variegata 

Horn. (Fig . .98); Attagenus sp. (Fig. 99); flaur beetle's - . 
l / 

Tribolium cast~eum (Hbst.) (Fig. 101); Tribolium madens audax 
~ \ . 

(Halst.) (Fig 102); cbeckered flower beetle - Trichodes 

ornatus Say (Fig. 100); and dried fruit moth - Vi tula edmandsii 

Pack. €-Fig. 103) (Bohart 1972). 
1,.l 

,.J 

'e c) Diseases: Chalk brood dise~se resulting in 60-70% 

mortallty. (Allen Brinkerhoff', Lovelock,' Nevada, 'Alfalfa Seed 
1 

Pro~ucer J ,an~ George J,Bohart, personal C<?lDDlunications~, 1978). 

l' , 
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J , 

.ALFALFA POLLINATING POTENTIAL. Megachile rotundata probably 

Go-evolve~ with alfalfa in ttie southern part of central 

Eurasia. 
, ) , 

If may 'be r the on1y species cur:rently in Canada which 

can survive entirely upon alfa1fa~ using the flowers for pollen 

and nectar 'and the 1eaves for cell construction, although 

Michener (1953) observed M. brevis to also use alfalfa leaves" 
\ As populations of !. rotundata increased in the 'United States 

and farmers observed its usefulness as a pollinator and its 

habits'of nesting in CraCk! and n~il holes in old wood, they 

drilled holes in wood to provide more nesting space (Eves and 
- \ , , 

Johansen, 1974). Fo1lowing r~ports on 'pollinating performance 

" of these'bees, commercial use started in 1961 (Torchio 1975). 

In 1962, Gordon Hobbs at the experimental station at\Lethbridge, 

importèd M. rotundata for po11ina~ing alfalfa in Canada (Hobbs, 

1972) . 

The female trips up to 16 a1falfa f~owers per minute and 

visits an average of 200 flowers to obtain a pollen load. Pro-I 
J 

visions for one cell, which ilS usual1y completed in one day, 

requires 15-18 pollen loads (Parker and Torchio'197S). Thus, 

3,000-3,600 flowers are visited and cross pollinated by each 

female in a day. Appropriate apparatus for large scale ~anage-
J -

ment of M. rotun'data have been devised (Bohart 1962; .Hobbs 1965, 

1967 and 1973). Up to 50~OOO bees per hectare have' been recom

'mendéd for good pollin~tion (Hobbs ~973). 
1. ri cO 

\ 
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By bringing M. rotundata i~âoors,throughout the wi~ter 
-1 

to avoid cold temperatures and by employing various techniques 

for destroying the parasites and predators, various farmers 

continue to use this species for pollinating alfalfa (Jerry 

Freundei. partner in an alfal fa seed farm lit! Bro~ks, Alberta, 

personal communication 1978). 
\ 

Potential limitations to use of M. rotundataîas an 

alfalfa pollinator are: h{gh larval mortality; relatfve1Y. 

low tripping rate and high male sex ratio (Parker et al 1976)', 

Over. 30 parasites. predators and diseases have become ad\apted 

to preying upon and destroying~. rotundata. Up to 78.5k' 
\ 

mortality has been reporte~ (Torchio 1972). Instea~of pro-

" -ducing surplus bees, many growers must augment most of their 

bee stocks annually (Parker et al. 1976). Thus, reliance -- ' 

upon ,the single species ,M. rotundat a for improved al fal fa seed' 

production in Canada, does not hold much promise.) Torchio 

and Parker (~975) advise that since lack of pollination is 

the most frequent1y i~entified cause of low se~d yie1ds, 

scientists should seek out additiona1 species of bees which 

will effectively po1linate alfalfa. 

/1 

1 

! 
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Subgenus MEGACHlLE Robertson 

Figures 67, 69 \ 

Megachile Robertson, 1924:374 (new subgenus) 

122 

Anthemois; Mitchell. 1935: 155 (descl"ipt ion \ and biology).· l' 

FEMALES. Length 10-20 mm. Mandible 5-dentate wi th the -'emar-

ginations on each side of the 3rd tooth subequal in depth 

(Figs. 67, 69). In M. mo~tivago the tooth between the 3rd 

and 4th dentic1es narrow and oblique. Inner cutting edge 
Î 

extending from near the apex of the 5th tooth to the base of 

the 2nd tooth, not strongly e1evated, and usua11y not seen 
1 

with the mandible closed. First (outer) mandibular tooth re-

flexed posteriorly ~long the outer margin and tapered apically. 

White, apical fasciaeusua11y present'on terga II-V, sometimes 

int~rrupted,medially on the more anterior terga. 

MALES. Length 8-15 ffi@. Mandible 3-dentat~with the apex of 

the Middle dentic1e subequally'distant between the apices of 

the inner and outer denticles;'except in M. inermis in which 
1 -

the inner tooth is distinctly more distant from the middlp 

tooth. Hypostoma1 concavity distinctly impressed, and more 
Jo'" 

;:;parsely punctate, than th~ densely punctate elev-â-Cèd ridge 
'" , . 

"on the posterior side of the concavity. Front coxal 'spin,e 
\ I~ 

absent, or weakly indicated by a dense tuft of short setae at. 

apex of a rounded tuber.cl~. Reddish b'ristle's at Just 

.' 

" 

r-
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anterior to the coxal spine absent. Front basitarsus dark 

and simple. similar to mid basitarsus; without a shortened 

band of hairs alq~g the anterior side borderedby dense. 

elbngate bristles on each side. White., apical fasciae usually 

present on, terga II-V, frequently inierrupted medially on the 

more anterior terga. Area above the postmedian transverse 

carina on tergum VI not concealed beneath dense, appressed, 

plumose pubescence. 

COMMENT. Femalas belonging to this subgenus can be di~tinguished 
. 

by the presence of ,a 5-dentate mandible, in which the emar-

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 
~ 

tooth (Fig.' 68). The first tooth i8 reflexed posteriorly along 
"-" . the outer rim and strongly tapered aplcally, 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 f~ont coxal spines. The 

level of development of the hypostomal concavity and tubercle; 

the simple front basitarsus and the absence of the front coxal 
~-....-Jr v 

spi~e are tbe most unifying morpholo~ical eharacteristics in 

males ,belonging to the subgenus Megachile. 
-~~-'- ~---_._._--~- ~---=--'----:~ .. ;;=, ==~-----~-

~i 
1 
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Key to Species of the Subgenus Megachile 

Females 

1. Scopal hairs on sternum VI black ........ M. nivalis (p. ,170) 

Scopal hairs uniformly pale ............ , ................... 2 

2. Third tooth without a bevelled edge arising from it8 

distal side (Fig.68). Sixth tergum concave in lateral 

view~with uniformly short, appressed, silvery pubes-

cenee throughout it8 Median length .. ~. montiv-aga (p. 127) 

Third tooth ~ith a bevelled cutting edge arising from 

its di~tal side. Sixth tergum approximately straight 

in lateral view with either appressed dark brown 

pubescence or with erect as weIl as appressed pubes-, 

cen ce .................. fi' ••••••••••••• 1 ••••••••• ,. •••• fi • 3 
, ' 

. ( 

3. ApIcal margin of clypeus emargi_nate sublatera'Uy ~ between 

the broad median protruberance and the latera1 tuberc1e. 

Sixth tergum with uniformly appressed dark brown pubes

cence throughout '1ts Median length ..... M. in~rmis{p. 133) 

Apical margin of clypeus approximately truncate, without 

sublatera1 emargin~tions. Sixth tergum with scattered, 

long,erect a~ weIl as appressed pubescence ...•.....•..•. 4 

\ 

i 
1 
1 
1 

, 1 

i ' 
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l 
4. Pubescence on six th tergum with conspicuous golden hairs 

toward the apex .............•....... . M. relativa (p. 153) 
\ 

Pubescence on 6th tergum entirely dark br,own to black .... 0 

000 •••• o •••••• 000 ••• o •••• 0 ••• ',' .M. centuncular:li.s (p. 145) 

Males 

1. Anteri6r side of -front coxa without tubercle. Apical 

margin of ciypeus usual1y with a,median t,bercle 

benea th the beard ... 0 •••••••• 0 • 0 0 0 •••• 0 0 • 0 0 • 0 0 •••••••••• 2 

Anterior side of front coxa with a small tubercle sur-
1 

mounted by a dense but short tu ft of setaeo Apical 

margin of clypeus without a median tuberc1e beneath 
1 

the beard ..................... _ . t •••••• f .......... ft •••••• 3 

2. Apical margin of clypeus with a prominent median tubercleo 

Terminal denticle on posterior claw as sharp as the 

terminal denticle on 
. 4. 

anterior claw ... o. o ••• 000 •• 00 ••••• 

. . 
••••••• 0'" ••••••••• ~ •••••• 0 ••••••••• • M. -~lat1va (p. 153) 

dt:.Ç::~,-;. 
... - - ~ i~ 

:Apical margln of clypeus without' a prominent median tubercle. 

Terminal denticle on posterior claw more rounded 

aplcally than the sharp terminal denticle on the 

anterior cla\.Y .• , ........••...•.. . M.. centuncu1aris (p. 145) 

3. Distance from the apex of the middle tooth nearly twice 

as great to the apex of the i~ner tooth, than to the 

, 
" 
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apex of the outer tooth (Fig. 84). ~ateral ocellus 

much nearer to eye than tq vertex. Sixth' tergum 

weakly protruberant medially, above the transverse 

carina and obscurely punctate ........ ~ inermis (p.133) 

Distance f~om the apex of the middle to~th to the api ces 

of either the inner or outer teeth, subequal. Lateral 

ocellus subequally distant to vertex and to eye. 

Sixth tergum strongly protruberant, medially (above the 

transverse carina) and densely', but distinctly punctate 

................................. "" .. .. M. mont1vaga (p.127) 
" -
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Opposite p., 127 ' 
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Fig. 17. M. addenda, F. 
FlattenedJmandible with 
reflexed and rounded 
outer tobth. 

Il 

.. 

tII, _, _ 

Fig. 16. ~ montivaga, 
Para11e1-sided, scoop-
shaped mandible with 
tapered outer tooth. 
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MEGACHlLE (MEGACHlLE) MONTIVAGA CRESSON 

"Figures 16, 59, 75; Map 7 

Megachile montivaga Cresson, 1878:124 (new species). , 

Megachi1e (Megachile) montivaga Mitchell, 1962:127 

(description. distribution and flower records). 

l " 

FEMALE. Length 11-13 mm. Mandible 4-dentate with a weakly 

developed 5 tooth sometimes present between the 3rd and the 

127 

Inne! tooth. Mandible short and broad shaped in the forrn'of 

a parallelogram. wi th the length of the cutting edge sube'quai 

to basal width. Posterq-ventral corner of mandible with a 

prominent polished elevation succeeding the distinct opaque 

furrow,just beyond the 10we~ mandibular condyle. Mandible 

4-dentate, with a small 5th' denticle 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 from 
, 

second tooth to 4 ~he extreme apex o:l th'e inner tooth; thus 

the outer and' inner cutting edges of the mandible border an 
~ 

elongate wedge shaped trough extending from 2nd to inner 

denticles. Clypeus bulging medially and distinctly appress~d 

subapically. Abdominal terga II-V with,white,apical ' 

fasciae, the fasciae interrupted medially on the more basal: 

terga. Sixth tergum evenly concave in lateral view, 

, 
l . 
~ 
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, 
surface densely punctate,with minut~ appressed hairs arising 

,from the punctures medially;'shor\ subappressed, plumose 

hairs sparsely scatte~ed ~edially, becoming longer and more 
" 

numerous laterally; integument'not distinctly obscured by 

pubescence. Sixth sternum with a dense apical fringe of 

,setae extending a lit tle' beyond margin; median subapical area 

without punctures or scopal hairs,. 

MALE. Length 10-11 mm. Mandible 3 dentate wi th the distance 

between the apex o,,·the middlê and" apical denticle slightly 

greater than that between the middle and basal denticles. 

, Ventral mandibular denticle strongl~ curved inwardly near 

the apex. Anterior side of front coxa wi th a scarcely per-

ceptible tubercle sunnounted by a minute, but dense tuft of 

short setae. Hypostomal tubercle and concavity weak1y 

developed: tuberculate region e1evated, brpadly rounded, 

and strongly punctate with dense .elOngate pubescence; 'con

cavity weakly punctate with subpolis~ed interspaces and with 

scattered pubescence subequal in length to that on the 

tubercle. Post~rior distal claw more broadly rounded 

apically than the sharply pointed ,nterior claw. Graduli 
(-{ ,," 

on terga III-V with posteriorly projecting'carinae overlapping 

the strongly depressed transverse basal grooves. Sixth 

tergum strongly protruberant medially; densely punctate with 

inconsp.1;cuous short hairs and, sparsely scattered long hairs 

! 
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aris~ng from t,he puncture';. Apical rim of tergum VI Wi\h 
0-> 

a prominent sublateral tubercle, and an elongate submed.ian 
, . 

carina, seventh tergum with a subm~dian transvérse carina. 

COMMENT. The female can be rec0gn ized by the absence of 
" 

bevelled cutting edge on the outer side of the 3rd tooth. 

In other Megachile a bevelled edge usual~y projects from 

the out~r 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 
. " 

fOllowing combination of characters: anterior side of front 
1 

J 

coxa with a ve~y short blunt tubercle (not higher than wide 

at base) surmounted by a minute, but dense tuft of short 

setae; lateral oc~llus a:pproximately equidistant to eye and 

to vertex. Front basitarsus dark and simple, much narrower 

129 

and shorter than its tibia;.without a trace of a longitudinal 
1 

furrow ,or shortened row of hairs along the antero-ventral 

. side. Second abdominal tergum without an opaque ovate wing 

pad laterally. Éxamination of Megachile montivaga Cresson 
, 

LectoTYPE, no. 2440 revealed that i t" 1s a male belonging to 
1 . 

the same species as the .. female, Megachile relat1va Cresson, 

LectoTYPE no. 2447. The male and the femalê'were both 

collected in Colorado, ,have siml1ar labels but were described 

as s~parate. species ,lb, crrsson\ in 1878. 
,1 
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DISTRIBUTION. Nova 
\ r 

Scotia: Kings Co" , 20 Ju1y 1931, \lF, 

Epi1obium. Painse'c', 4,Aug'. 19"14, 3M. Smi ths Cove, 15 Ju1y 
.. 

1914,2F. New Brunswiok: St.John,' 21 July 1901, IF. 'Quebec: 
\ 

FJrestvi11e, 9 A~. 1950, IF; 10 Ju1y 1950, lM. Fort 
, ~ 

Coulonge, .21 Aug. lijI7, IF.' Franque1in, 28 JUly 1963, '~~.' 

Hull', 19 Sèpt. 1894, IF. Ontario: Agama ~ay,'l Aug. 1959, 
, 

IF. Ontario(E'àSt), 2F. Graham, 8 Jury 1916,114. 
\' i~' ~ , 
7 July 1916, 2M. Ottawa, l'Ju1y 1~I3, 3~; IF, 114. 

, , 

Haileybury , 
\ 

Point 
., '0 ~ 

Pe4ee, 8 Se]?t. _19.54, IF. Thornloe, 8 July 1917, lM; 8 Aug. , 
1917, IF, 114; 9 A~g. ~9I7, IF. Windsor, 1 Ju1y 1895, IF. 

. / 

Ma.ni1jjoba: Ay.',eme, 12 July 1916,' 2F. Wanless, 19, Aug. ~955: 

3F, Fireweed. Saskatchewan: Love, 27 Ju1y 19~4, IF. Swift 

CUrrent, 20 ~~g. 1916. Alberta: Calgary, 18 JUly 1917, 1~> 

C1aymont, 23 June 1936, 114. Edmonton, 1 Ju1y 1919, lM. 
li 

Faivrett, 20 June 19~2, ~M. Lethbridge," 26 Aug. 1927, ,Ir. 

Medic'iile Hat, 17 J'uly 191wf, 2F, 1M~ Vauxhall, 26 Ju1y 1951, 
~, 

IF. British Coiûmbia: ' ~gaSSiZ, ~ Ju1y 1914, Ill,. Armstro~\ 

8 Ju1y 19~i, IF. Lytton, Ju1y 1913, IF. Manning Park, IF. 
e , 

McIntyre Roa,d,_ 29 May 1958 )G1.1r1. OH ver, 9 July 1943, 2M. 

',. 

~soyoos. 7 Ju1y 19:;3, 2M. Peachland. 2 Aug. ,19?9, IF. Pine
y 

;- / woods 4000', 7 Aug. 1953. Prince ~prge, 2, Aug. 19i6, IF. 

Iiopson', 2,1 Aug. 1948, IF. ' Ro11a, 23 Ju1y 1927, IF. Salmon 
. 

: \ 
/, 
i 

Arm. 26 June 1955, 114. Sidney. 114.' Spalachean, 25 July 1913, 
\ () 

! 
IF. SUDJnEjrland, 8,July 1950, IF. Vernon, 24 Ju1y 1917\ 2F, 1 ... 
114;,23 Ju1y 1920# 3F, S[>h'ae.ralcea; 26 Ju~ 1920,' 14F;o27 July 
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1920, 5F; 28 July 1920,~2F, .1M; 3 Aug.;,1920, 9F; 9 Aug. 1920, , 

2F. Wasa, 3 Aug~ 1960, 3F. Yukon Territory: Rampart House, 
/' 

10 lM. 

Map 7. Distribution of Megachile montivaga 

FLOWERS VISITED. Brauneria ~, (~); 
Î , 

Dianthera (Water Willow), (M); Monarda ( orsemint), (1.1); 
~J 

Onopordum '(Scot~ Thistle),. '(M); Oenothera (~Venling-~rimrOSe). 

<.M); Pentstemon ~eard-TOngUe), (M); Rudbeckia (Coneflower), 

(M); Scrophularia (Figwort), (~); Silphium (Rosinwe~d); (M); 
~ 

~Ph<+era1cea (False Mallow), (L, Li). 

, BIOLOGY. rt appears to nest in pi th of woody 'and herbacious' 
. ~ '. 

plants. Rau (1934) found a nest 1n a sumac twig. In 
;. , 

addition to Sealin$ each cell, a heavy' plug was also made to 
......... 

seal the outside opening, to eneure ~hat no parasite could 
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get into the burrow. Five adults emerged'from the nest. It 

has aIse been found to nest in old mullei<n abd sunflower 

stems and to bu:i,.ld its cells with petals\ anà pith (Hicks 

1926) . \ 
, 1 

132 

'ALFALFA POLLINATING POTENTrAL. Th is species ha~' been coll ect-
. GI 

ed on alfalfa. ~rt is, however, , rather sparsely distributed. 

Hobb,s' (1954) 'reported that in the mixed prairie region it i8 

restricted to river valleys and other areas wher'e trees are 
l , 

present, îndicating that it nests in wood. Provision of 
, \ Q , 

\approprlate above ground nesting si tes in plant stems, 1 

'sui table l.eaves ld petal,s for cel1 const ruction, und ni fi,' 

continuous annual access to blossoming allalfa, might serve 
1 1 

to build up populations of ~ montivaga. 
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Op'posi te p. 133 
~ 

Fig. 18. M. inermis, F. 
Inner sideof mandib1e. 

. --- ------_._-------.- --
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F-ig. 19. "M. 
Fa"ce view: 
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MEGACHlLE (MiGACHILE) INERMIS PROVANCHER 

Figures 18, 19, 21, 60, 76; Map 8 

t"'J' l 1 

, Megachile simplex Provancher, 1882: ~29 (new species) , 

)fegachi1e inermis Provancher, 1888:323 (new name for 

M. simplex), 

Megachile (Megachile) ibermis;Mitche11, 1962:126 (des

cription, : distribu,tion and f10wer records). 

13~ 

, . 1!egachi1e (Megachi1e) inermis; Pengélly, 1955:121 (bi01og~) 

,Megachi1j3 inermis ;Stephen, 1956:95-101 (biology) 

Megachi1e inermi s ;Koerber and Medler, 1958' 56 (bio16gy) 

Megachi1e inermis;Medler, 1958:325-327 (biology~ 
'r 

FEMALE .. Megachile inermis' is one of the largest common 

specîes,. of 1eaf-cutter bees, wi th fem~les ranging from 15-20 

mm in 1ength. Mandib1e 5-dentate, wi th the ema'rginations on 
1 

both sides of the 3rd tooth subequa1 in depth ÇFig. '60 ); 3rd 

tooth with a bevel1èd edge projecting from the outer side and 1 
~ l ' 
occupying about half the emargination between the 2nd and 3rd 

teeth. Apical margin of °clypeus wi th a distinct, truncate 

mediàn elevation bordered on each side by smal1, semicircu1ar 

emargination and a broadly rounded' tuberq1e latera11y (Fig. 

19). Apical border of 1abrum concave; anterior side of labrum 

weak1y concave throughout i ts length. Lateral, ,ocellus c10ser 

to ~ye than to posterior border of1vertex. Temple deep, 

nearly twice as wide as eye in lateral view (providing space 

1 
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for th~ attachment Qf large adductor muscles which exert the 
" 

nec~ssary mandibular pressure to chisel tunnels in wood). 

Il 
134 

Sixth tergum nearly straight in lateral view; short appressed, 

brown to black hairs extending throughout the Median length, 

with scattered lGng, erect, dark hairs laterally; integument 

partly obscured by pubescence. 

)1ALE. Length 10-15 mm. -Mandible 3-dentate with a wide, 

oblique arc between the Middle ",an'd inner rnandibular teeth 
1 

(Figs. 21,76); distance between the apices of the rniddle and 
1 • 

inner teeth 1.5 times as great as the distance betwèen the 
1 

apices of the middle and outer teeth. Ventral mandibular 

tooth broadly rounded and strongly incurved apically. Hyposto,-
\. 

mal tubercle elevated as a blunt crest with deep,dense 

punctures on the elevated region and polished on the side 
, , 

facin~ the mandible; hypostomal Iconcavi~y subpolished witti 

minute. sparsê punctures; pubesoence arising from the punctures 
.... 

in the concavi ty distinctly mo;-e spàrse and minute than the 
1 

long, dense pubescence on the tubercle. Lateral ocellus much 

nearer to the eye than ~o the posterior border of vertex. 
r\' , 

Front coxal spine weakly develop~d as a scarcely perceptible , 
l , 

tubercle witb a minute tuft of dense setae at its apex. , ' 

• • Basitarsus on front leg,dark and simple, narrower and shorter 
) 

'than its tibia; witbout a trace of a longitudinal furrowor 

short row of hairs along the antero-ventral' side. White, 
\ 
1 
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t 

apical fasciae on terga II-V, sometimes interrupted 

medially on the more terior terga; dises of terga II-V 
/ 

sparsely punctate andi subpolished. Postmediàn transverse 

carina on tergum VII much nearer to apex than to basal 'carina, 

with a depressed, ~~ansverse, ovate area bordered by the 

postmedian and basal carinae. 

COMMENT. The females of M. inermis can be recognized by the,' 

distinctly 5-dentate mandible in which the emarginations on 

both si des ofl the 3rd denti c1e's are subequa1 in depth, combined 

~ith the·absence of erect hairs throughout the median length 

of the sixth tergum, and the uniform amber coloured scopal 

hai'rs ,which are also present on the sixth sternum. 

The males of inermis can be recognized by the weakly 

developed front coxal spine which is much shorter than wide 

at base, with a minute, dense. short tuft of setae at its 

apex. The males.in this species are usually considerably 

smaller than the females. They are often reared separately 

from the femalés in smaller tunnels and are highly variable 

in size, 1 ranging "rom 10-15 DUn.. ip length. 

DI~TRIBUTION. Nova Scotia: Kings Co., 31 July 1929, IF; 

24 July 1930; 15 July 1931, lM; 20 Jijly 1931; IF. Smith Cove, 

15 July 1914, lM, IF. New Brunswick: Dalhousie, 24 JUly 1915, . , 

',. 
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1 
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, IF, lM. Fredericton, 16 Aug. 1948, lM; 14 AU~51,. IF. 

1 

St. Anderson, 3 Aug. 1957, IF. St.John, 8 July 1899; Il July 

1901, lM. Prince Edward Island: Canadian Nat'ional Parr,-------

Da1vay House, 19 Aug. 1940, IF. guebec: Aylmer, 15 June 

1913, lM. Bondvi11e, 10 July 1906, IF; 20 Ju1y 1960, IF. 

Cape Rouge, 4 Ju1y 1~53, lM. Charlevoix Co., Il Aug. 1916, 

IF.. Chelsea, 5 July 1912, lM. Fort Coulonge, 20 Ju1y 1917, 

IF; 13 Aug. 1917, IF; 21 n Aug. 1917, IF; 17 June 1919, IF; 

21 June 1919, IF; 26 June 1919, 2F; 19 July 1919, IF. Hull, 

15 Aug. 1894; 14 June 1914, 2M. Ile de Montreal, 19 Aug. 
1 

1906, lM. Lakeside, 7 July 1929, lM; 2 Sept: 1929, 2F. 

~ 

Lanoraie, 28 Aug. 1926, IF; 12 Aug. 193,1, 3F. Lowe, 2 Aug. 

1948, lM. Mont Joli, 9 Aug. 1954, lM. Montreal, 12 March 

1924 J IF; 3 July 1927, lM; 16 July 1927, lM; 28 Aug. 1928, IF; 

1 Sept. Hi28 , IF; 2 July 1929, IF; 21 July 1930, lM; 31 Aug. 

1930, IF. Oxford Lake, 21 Aug. 1895, IF; 23 July' 1921, IF., 

St.Anne's, 30 July 1907, IF. Ste.Anne de Bellevue, 27 June 

1964, lM; 21 July 1965, IF; 28 Ju1y 1965, 5F; 20 Aug. 1965, 
" 1 

4F; 1 Sept. 1965, 21F; 3 Sept. 1965, 13F, lM; 15 Aug. 1966, 

lM; 27 Aug. 1966, IF; 6 Aug. 1967, BI. St.de la Pocatiere, 

7 Aug. 1914, 2F; 8 Aug. 1914. Ste.Foy, 17 June 1963, IF, lM, 
. ' 

Prunus pennsylvanica; '19 June 1963 , .lM, Prunus pennsy1vanica . . 
St.Hilaire, 6 Sept. 1920, IF; 26 Aug. 1926, 2F; 28 Aug. 1926, 

. 1 

IF; 14 Ju1y 1927, lM; 26 Ju1y 1927. lM; 28 July 1927, 2 M.; 26 

l , 
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Aug. 1927, IF; 22 July 1928, lM; 7 Aug. 1929, IF; 14 Aug. 

1931, IF. St.Johns Co., 5 JUly, lM. St.Martin, 29 July 
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1926, IF. Shawbridge, 26 Aug. 1926~ IF. Terrebonne, IgO Aug. 

1926, IF. Ontario: Arkell, 24 July 1951, IF, Scotch Thistle; 

24 July 1951, Fireweed; 25 July 1952, lM, Fireweed; 3 Sept. 

1962, IF; 22 July 1974, 2F. Barrie, 4 Aug. 1913, IF, Belle

ville, 1 Aug. 1917._ IF. Bell's CorI;ters, 4 Ju1y 1970, IF; 10 

Ju1y 1970, lM. Belwood, 8 July 1965, lM: 21 July 1965, lM. 

Blackburn County Hastings, 16 Aug. 1902, iM. Blackburn, 9 
J 

June 1939, BI. Black Sturgeon Lake, 13, July 1963, lM; 15 
.. 

J;uly'1963, 2M; 16 Ju1y"1963, lM; 18 July 1963" 2F; 18 March 

1964, 4M; 3 Feb. 1965. 2M, reared in 1ab. Che1tenham, 14 

July 1951, IF. Cochrane, 25 Ju1y 1973, IF. Cornwall, 29 

June 1925, lM. Dundas, 6 June 1975, lM; 4 July 1975, 3F, lM; 

15 July 1975, IF; \15 July 1975, 2F; ,22 July 1975, IF. DUbedin, 

22 July 1952, IF. 
r .. 1 

Dyer B~y, 31 Ju1y 1953, ~F; 14 Aug. 1953, 

lM. E1sinore, 2Aug. 1945, IF, lM. Eramosa, 19 July 1959, 3F; 

25 July 1959, IF; 16 Aug. 1959, 2F. Guelph, 5 Aug. 1935, IF; 

8 Apr. 1938, lM; 10 Aug. 1951, lM, IF; 28 Aug. 1951, lM; 7 

Aug. 1952, IF; 14 July 1959, IF; 12 Aug. 1961, IF; 8 Ju1y 

-~74, lM; 25 Ju1y 1974, IF; 27 Ju1y 197t, IF. Hags Back, 26 

, July 1947, IF. Kinburn, 18 July 1957, IF. Lei th, 31 Ju1y 
l, ' 

1970, IF. Maberly, 21 JuIy. 1961, IF. Ma~diarrnid, 12 Aug. 1922. 

Marmora, 10 Ju1y 1952, IF. Mer1vale, 12 Ju1y 1930, IF; 16 

Aug. 1930, IF. Mississauga, 13 June 1949, lM. Mount Pleasant, 

\ 1 . 

1 

! , 1 

! 
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,~ ..., 

21 Ju1y 1955 •. 1F. Muskoka. 18 Aug. 1887, IF. Ontario(East), 
, 

lM. Orangevi11e, 19 Aug. 1954, IF. Ori1lia, 25 Ju1y 1924, 

lM. Ottawa, 7 Oct. 1913, IF; 28 July 1962,'lF. Perth Road, 
-

25 Aug. 1957, lM. Primrose, 22 Ju1y 1952, IF; 30 ~une 1955, 

lM. Purp1e Valley, 25 Ju1y 1961, lM. Rockwood, 1 Aug." 1951, 

IF; 8 Ju1y 1955, 2M. Spanish, 20 July 1957, IF. Speedside, 

4 Aug. 1965, lM; 20 Aug. 1965, IF; 6 Sept. 1965, IF. Sudbury, 

2'5 Aug. 1889, IF;'21 Ju1y 1957, IF. Thor Lake, 20. Aug. 1927, 
, . 

lM.' Thorn1oe, 9 Aug. 1917, 4F, lM. Toronto, 25 Aug. 1888, 

IF; 23 Aug. 1893, IF; 9 Aug. 1894, IF; 21 Aug. 1894. 

Mani~oba: Aweme,,24~July 1913, IF; 24 Ju1y 1914, IF; 15 

Ju1y 1916. lM; 14 Ju1y 1923, IF; 26 July~1924, IF; 14 Aug. 

1924, IF/17 June 1925, lM; 17 June 1926, lM; 22 Ju1y 1926,1 

\ IF; 1 Aug. 1926, 2F; 19 July 1947, IF; 23 June 1950, lM. 

Brandon, 20 Aug. 1948, IF. CarberJ;"Y., 10 Ati'g. 1948, IF. 

Clear Lake, 24 Aug. 1948, IF. Cormorant Lake, 20 June 1927, 

2M ~ 1 Ju1y 1927, lM'. Dauphin ~ 23 June 1913. lM. Hargrave, 

8 Ju1y 1945, IF. Hilton, IF. Morden, Il Aug. 1940, IF. 
~ , . 

Mani toba Agriculture Co1lege, 16 Sept. 1922', 2F; 12' Ju1y 1924, 

IF; 7 June 1951, lM; 1951, IF; 27 June 1952, IF; 29 June 195"2" 

IF. Oberon, 3 Sept. 1954. IF. Pikwitonei, 29 Ju1y 1949, IF. 

Rosenberg, 4 'July 1962, IF. Riding Mountain National Park, Il 

July 1949, lM. Sprague, 9 Ju1y 1948, IF. Teulon, 10 July 

1922, lM; 14 Ju~y 1922, IF; 18 Ju1y 1922, IF; 1 June 1923, 

lU; 20 July 1923, IF; 22~u1y 1924, lM; 30 J~ly'1924, lM. 

Victoria Beech,' 9 Ju1y 1921, lM. Wan1ess, 29 June 1954, 6M; 

. \ 
\ 

\ 

;. 
" 



, ... 

, ! 
(~) , 

() 

" _. __ .... .....t.- __ .. __ ~_ - ........ ---~~~- ........ -- .. --~ ... ~ 

, 

\ 

2 July 1954, 2M; 5 Ju1y 1954, lM; 6 July 1954, lM; 9 July 

,1954, 2M; 27 Ju1y 1954, IF;'15 Aug. 1958, lM. Winnipeg, 29 

July 1926, 2F; "30 July 1935, IF; 30 July 1935, IF; 9 Aug. 

1935, 2F; 10 Aug. 1935, IF. Saska tchewan : At tons Lake, 8 ' 

Ju1y 1940, lM. Beaupre Lake, 7 Ju1y 1948, lM. Big River, 
\ 
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14 July 1973, lM. Cypress Bills, 30 July 1949, IF. DoI1ard, 

18 Ju·ne 1947. Indian Head, Aug. 1914, lM; 24 Ju1y 1926 1 IF. 

Love, 3 Ju1y 1944, 'lM, IF; 27 JU1y 1944, lM; 29 Ju1y 1944, 

lM j' 3 Aug. 1944, IF. Snowden, 15 Ju 1y 1944, IF; 28 Ju Iy 
\ 

1944, 2F; 28 Ju1y 1944, '6F; ~8 July 1944, IF. St. Louis, 

June 1898. St. 'Victor, 27 June 1955, HL Torch Ri ver, 29 

June 1944, lM; 3 Aug. 1'944, 4F. Waskesiu, 27 July 1939, 

IF. White Fox, 1~ Ju1y 1943, 2F; 4 Ju1y 1944, 2F; 21 Ju1y 

1944, 3F; 25 Ju1y 1944, lM. Alberta: Aspen Beach, 22 Aug. 
, 

1 

1922, IF. Beaverlodge, 19 JuIf 1931, 1M;'20 Aug. 1960, 
, 1 1 • 

IF; 1976, IF. Cypress Hi11s, 10 Aug. 1939, 2F; 13 Ju1y 

1949. Delbume, 17 Aug .. 1962, 7F. Donnelly, 8 Aug. 19~7, 

lM. Dutch Creek,'3l July 1958, IF, a1sike clover. 

Edmon ton, 16 IAPr . 1926, IlF ; Il June 1926. lM; 24 Jun e 

f 

1933, 114; 13 Jan. 1934, -IF, rose 1eaf nest in, wood. Elkwater 
\ ' 

Park, 1 Aug. 1949, IF; 30 Ju1y 1952, 2F; 12,Aug. 1952, IF; 

15 Aug. 1952, lM; 18 July 1956, IF. Lamont, 12 JU1y 1972, lM; 

2 Aug. 1972, If; 6 Aug. 1972,- 3F; 10 AUg. 1972, IF. Lethbridge, 

28 July 1916; 24 Mar. 1960, em. in 1ab; 18 Ju1y 1960, lM. 

) 
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Lundbreck, 18 Aug. 1963. IF. Peace River, lM. Pincher 

Creek, 6 Aug. 1925; 5 ;uly 1960, IF. P~airie Bluff Mt., ,6 
b 

July 1960, lM; 4 Ju1y 1976 , IF; 7 July 1970, 2F; 12 July 1970, 

IF; 12 Ju1y 1970, IF; 19 Ju1y 1970. IF, Agoseris glauca; 24 

July 1970 1 IF, Agoseris glauca,; 24 Ju1y 1970, IF, Solidago 
! 1 

decumbens; 29 July 1970, IF, Êpi10qium angustifo1ium; ~9 July 

1970. IF, Cirsium hookerianum; 3 Ju1y 1971, lM; 12 Ju1y 1971, 
, ' 

IF, lM; 14 Ju1y 1971, IF; 22 July 1971, IF, Cirsium hookerianum; 

23 Ju1y 1971, 5F~ 25 Ju1y 1971, IF; 25 Ju1y 1971, 4F; 26 July 

1971, 8F; 29 July 1971, lM; 2 Aug. 1971, IF; 3 Aug. 1971, IF, 

iM; 4 Aug. 1971, IF, lM; 5 Aug. 1971, IF, Cirsium hookerianum; 

5 Aug. 1971, IF; 9 Aug. 1971, IF; 27 July 1975, lM. McMurray, 

29 June 1953, lM; 6 July 1953, ?F, lM. Ralston, Ju1y 1950, 

IF. Shaftsbury, 18 Aug. 1915, IF. Sturgeon Lake, 1 Aug.1959, 
1 

IF. The Gap, 8 Aug. 1959', IF; azAug. 1959, IF; 8 Aug. 1959, 

·lF. Waterhole, 18 Aug. 1915, IF. British Co1umbia:Chilcotin, 

,16 Ju1y 1921, IF. ' Respberry Creek, 26 June 1953, IF. Ro11a, 

2 July 1927, IF; 17 July 1927, IF; 21 July 1927, IF. 

Saanicht6n. 27 June 1937, IF. Sidney, 31 Aug. 1965" IF. 

Smithers, 4 Aug. 1944,_2F. V~ctoria, 4 Sept. 1964, IF. 

Northwest Tel'ritories: Fort SimpSOn, 22 July 1950, lM. 

Garrick, 'H~' June 1943, lM. 

• 1 

FLOIERS VISlTED. Agoseris (M); Arbtlum (Burd6ck), (M); 
. 

Carduus (Plumeles,s Tblst1e), ~"); Cerastium (Chickweed) 1 (M); 

î 
1 
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Cirsium (Canada Thistle), (M)~ Q'.<>hookerianum, (L); Echium 

(~lUewe\~), (M); Epilobium (Fire1Yeed), (M); ~. angustifoliwn . ' 
, ' 

(L); Geranium (Cranesbïll) , (M),; Inul'a, (M); Lathyrus (Wild 

Pea), (M); Lupinus (Lùpine). CM); Medieago '(Alf alfa). (L, M, P, 1 

,1 

PB,ML); Nepeta (Catmint), (M); Onopordum (Seotc?, Thistle), 

(M); Penstemon (Beard-Tongue) ,- (U); Polymnia (Lf'n [cup), (M); 

. Prunus pennsyl vanica (Pin-Cherry), (L); Rubus (Bramble), (M); 

Rh'odo de n drun (M); Rudbeckia (Coneflower), (M); Sanicula 
'. 

(Bla?k Snakeroot), (M); Solidaga (GoYdenrod), (1.1); §.. decumbens, 

(L): Sonehus (Sow-Thistle) \' (H);' Taraxacum (Dandelion), (M); 
l ,-, . 

Tephrosia (Hoary Pea) , CM); Trifolium (Alsike Clover), (M); 
1 

Vernonia (1 ronweed), (U), 

'( 

~ap 8. Canadian distribution of Megachile inermis 
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BIOLOGY. F males have been obser/yed to burrow hcles and 
'1 

. make tbe~r n~s wood (St~phen 1956). 

Medler (1958) set ,.out sumac-stick trap nests and was able 

to get females to nest in the'soft, ce~tral core'of these 

sticks. Females' will inhaqi t holes about 8 mm in diameter 

cl 125 i d \-an mm n length ma e ln wood by burrowing insects or 
\ 

Peck and Bolton (+946) observed neat and bloeky 
~ 

cells cf M. inermis made from pop1ar leaves, tightly eemented 

to~ether. Two females were observe~ t~erative~y 

on the sam~ nest (Step~~ one female d1gging 

and removing sawdust and the other making frequent ccllecting 

trips. Pengelly (1955), observed a female to eut a piece 

9f 1eaf from Ep11o]num for 

ce11s,are,provisioned in a seeurely 

eapped with thick , 

sawdust ~ mos~, 

! 
PARASITES. 

1958a). 

Coe11oxys, funerar1a and LeUC98pis a111n18 (Medler, 

ALFALFA POLLINATINGIPOTENTIAL. Hobbs and Lilly (1954) found 

M. ,inermis in the aspen parkland and mixed prairie ragions' _ d • 

but not in the open prairie ,regiont!J and conc1uded that their 

absence in the open prairie regions was due to the absence 
) .. 
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of log..; nesti..ng materials: It may be that by providing ready 
, 

made holes, in-10gs or boards sucb ,as those present1y provided 
~: \ 

for M. rotundata wbuld e1i~!naie th~ obs:ac1e that currently 
,- , 

restrictstheir presence as potential pollin~tors on the 

Can,adian prairies. \ 
J' 

C __ ..... _ ,..t r 

Peck and Bolton Ç1946) saw \: iner~is activelY" 
~ ~ 

~ . pollinating a1falfa in, northern Saskatchewan ~ They observed 

that it was slower in its movem~nts, pollinating few~r 
, l' (j ,JO', \ 

'flowers per mlnute than other species. This restriction may 

be imposed Dy its larger size, an~ might be compensated by 
,-

tbe much larger"pollen lo}d i,t is ab1e to carry, with reduced 

numbers of trips, carried over longer) distances . 

J 

Penge11y (1953, 1955) observed~. inermis to poi1i- . 

~ nate 16-22' flowers p'er minute wi th 95% 'tripping efficiendy.· 
, , : . ., 

Pengelly also noted,that w~ile~. inermis 1s relatively 

common in m~st parts of Ontario, fet it i8 usually not found 

~~ alfalfa.' Examination of the'p'pllen grains~on ~e scop~ ~ , 
of some female~,' taken"on an alfalfa. fi,eld. s~owed ~;at ~ 

portion o~ the pollen load consisted of pollen grains taken . ~ 

fr~' suc~'pl~ts ~ S6W Th1stle, ~anadian Thistle a~d Fire~ 
\ . \ 

weed. This species appears ~o bave~a preference for these ~. 

, plants 1 and advances an uncertainty on whetber foz:aging in.: - ",li:.. 
.~_ .. ~ -.. ~ 

alfalfa fields uponr~ exclusive diet of alfal~a pollen 
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would fuIf!l' the nutritional require~ents of the~ larva.' 
~ 

'The c~rrent absence of this ,species on the open prairie, 

in'dicates no reserves of specifie par'asites and predators 
, 

in .these regions 1 a condition ~hich might resul't in rapid 
~ 

• > 
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proli~eration of i\ntroduced, uncontaminated bree~r stock. 
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ME~U: (MEGACHlLE) CENTUNÇULARIS (LINN~US) 

Figure~ 45, 46; cf. 58, 74; Map 9. 

Apis centuncularis L~nnaeus, 1758:575 (new species). 
Ci 

Megachile centuncularis;Medler, 1959: 113 (biology). 
• 

Megachile (Megachi!e) centunculariEi; Pengelly, 1955: 
,-

102 (biology): Mitche11 1 1962:124 (description 

'distribution ami f'~ower records). 
, 

, +' 

II 

Megachile eentuncularis ;Krombein, 1967 :325. (bibl0gy ).( 

, ,'/':~ 
FEMALE. Length 11-12 mm. Maridible 5-dentate, with the ~ 

1 

emarginations on eacb side of the 3rd tooth subequal in 

depth (cf. Fi~. 58). Emarginatioon <~~tw~en the~ and 5th-
J 

jtienticle,~ arcuate and distinctly stiall'ower th~ the oblique 

emargination between the 3rd and 4th denticles; ang~e of 

obliqueness desc~ibing the cutting path of the mandibles 

. as tbey slide pas1j' each
D 

other. OUter margin of first man

dibq1ar tooth inflexed posteriorly, tapered ana pointed 

apically. Bevelled cutting edge projecting from the outer 
1 

side pf the third mandibular tootb, usually extending to-

.... 

~ 

.. .. 

'\;--:- about half the distance to the second tooth and occupying 

'" near1y ha1f the emargination between the 2nd and 3rd 
. 

t den~cles. Inner cutting edge (which cao be seen with the 
1 

mandib1e opened) arising from the base of the 2nd tooth 

f' 
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, 1 

1 -/ 

... 
ànd extending on the inner side along the bas~s of the 

" 

\3rd and 4th teeth to/the inner,5th tooth. Apical margi~ 

of clypeus approximately trunc~te, without prominent 

tuber~les. Lateral ocellus slightly nearer to posterior 

)bOrper of vertex than to e~t. Clypeus rath~r ~trongly 

1 ~onvex medially; apical ~;rgin without prominent ttibercles. . , 
ergum VI wea~ly concave in lateral vie~ with the short 

"" 

appréssed hairs and the scatt,èred. elongate, suberect 

hairs uniformly brown to black. Scopal hairs amber colourep 
\ .. 

on a"11 ste,rna', including the sixth, except for a dense 
1 ~ 
, 

fringe of short brown .bristles along the apical rim; apical 
.; 

- --~ 

fringe of br1stles ~sually interrupted medially an'd over

l~ng a narrow glaborous posterior'band. 

MALE. Length 9-10 mm. Mandib1e ~dentate with the 
1 

distancefrorn the apex of the midd1~ denticle to either the 
b " 

apex of the basal/or apical ~nticles subequal. Short. 
'" ! ( robust, hypostomal tu bercle presen~, wi th hypostomal 

concavity weak1y polished al one the tubercles; pubescenèe 

in the concavi tyo sl~ghtly less dense than the"pubescence 
\ ' 

~ on the tubercle, b~t of nearly equal ~ength.' Clypeal 
) . 

margin slightly protruberan~~ med~ally. '., Apical toot,h on 

posterior claw more rounded and blunt at apex than the 
è 

sh~rply pointed ap,ical anteri~r claw. AlI basi tarai slender 

aDd~imple. shorter tHan thèir tibiae;tarsal.segments beyond 
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the first not conspicuously rufous. Basal groove on tergurn 
, 1 

V usually with a banduf appressed white tomentum. S1xth 

tergum subpo].J.l;hed wiÙI minute m1cropunctures from which 
\ 

,arise short, slender, de~umbent,hairs, an? with scattered . \~ 

larger pùnctures, with sligbtl~ elevated rims, from which 

arise long erect, brown hairs. Subapical transverse 

carina on tergum VI,usually o~lv sligbly emarginate 

medial~y. Seventb tergum with a m~dian tubercle slightly 
"\ ~' 

closer to the anterior carina than to the postérior rim, 

147 

a smail polished depress10n often pre~ent between tubercle and 
\ 

. bàsal carina. 
.! 

COMMENT. 
~ 

The female o~ M. centuncularis can be recognized 
~ , 

by the 5-dentate mandible in which the ernarginations-on 

each side oj the 3rd tooth are subequal in depth (Fig. ct. p8)~ 
~,'" 

J 

the ~piformly dark brown to black erect and decumbent 

hairs on tergum VI and the amber coloured scopa on sternum . t 
~,'VI which Is similar to tbat on the pregeding sterna. , 

The males of M. centuncularis can be separated from 

aIl othe! Megachile by thè complete absence of a front 

coac:a1 spin,e 1 anc1 in Dot paving a robust media"D tubercle 
'" 
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DISTRIBUTION. Newfoundland: St.John's) 17 May 1967, 3F: 

Nova Seotia:'1 Kentvi11e, 30 Aug. "1~14, IF. K,ing·',s County, 

16 JUly 1929. Nappan, 5 Aug. 1914, IF. Pietou, l Aug. 
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1914, lM. Quebec: 1 Chelsea, 12 June 1916, IF. flemmingiord, 1 

'" 12 July 1913, lM; 24 May'HH4, lM; 24 May 1914, lM; 28 June 

1915, IF;' 22,Ju1y 1924, IF. Lakeside, 14 Aug. 1929, lM; 

14 June 1930, IF. Montreal, 14 J~JP ~919, IF; 26 July 191~, 

IF; l Ju1y.1926, IF; 10 Sept. 1927, lE; 29 June 1930, IF; 

''''' 28 June 1931, lM; 28 Aug. 1947, lM; 14 July 1950, IF. Ste. 
'1 

Anne de Bellevue~ 31 May 1931, lM; 8 June 1931, lld; 28 Ju1y 

1931, lM; 30 Aug.' 1963, \M; 17 Aug. 1965, IF;' 17 Aug. 1965, 

IF; 17 Aug. 1965, lM; 27 June 1966, IF. Ste.Anne de la 

Pocatirene, 7 Ju1y 1914, lM; 7 Aug. 1914, IF. 

25,July 1926. ~~ridge, 24 July 1926, lM. 

St.Hilaire, 

Tadoussac, 

24 Ju1y 1926, -lM. Ontario: Ancaster, 6 Sept. 1936, IF, lM. 

Agfncourt, 29 June 1962, IF. Arke11, 23 JJIY 1951 J lM. 

Belleville, 30 Ju1y 1913, IF; 30 Ju1y 1913, IF. Cayuga, . 
" J. 

6 Aug. 1952, l.F;17 April 1963, 3F., Cllnton, 27 Aug. 1954, IF. 
1 

County Hastings~ 1895, lM. Dundas\'"', 6 June 1975,' J.M. 
1 * 

Dyer Bay, 10 JU1Y,1)52;'lF; 21 Aug. 1953, IF; 1 Ju1y 1954, 

IF. Fo~thi11,~ept. 1p54, IF, 11.1. Golden Lake, 10 

Sept. 1965, lM. Grand Bend, 6 Sept. 1954, lM; 6 Sept. 

1954, lM. Guelph, 27 Aug. 1913, IF, 2M; 5 J~ly 19.', IF; 

Il June 1954, IF, lM; 15 March 1955, IF;' June 1960, IF; . 
Aug. 1964, !lM; 20 Aug. 1965, IF. Harrow, 19 JUly 1973, 

• ~ 

IF, Hepworth, 13 Aug. 1975, IF. Jordan , 28 July 1914, Il; 

• 

• 
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8 Aug. 1914, IF; 8 Aug. 1914, IF; 27 Au~. 1914, IF; 9 Sept. 

1914, IF; 16 Sept. 1914, IF; 8 Sept. 1915, 2F; 25 July 1919" 
\ 

IF; 25 July 1919, IF. Kingsvi11e, 27 Jùne 1973, IF. Leas~de, 
~ 

2 June 1961, IF. Mar~ham, 21 Aug. 1913; 21 Aug. 1913, IF; 
\ ~ 

21 Aug. 1913, ~F. Minesing, 14 J~ly?1954, 2F. Mount 

Pleasant, 21 cIuly 1955,. 1~. Musk.oka, no date, IF. Ottawa, 

28 Aug. 1912, IF; 28 Aug. 1912, IF; 4 June, 1913, lM; 17 June 

• 1913, lM; 18 June 1913, IF; 24 June 1913, 1~; 26 June 1913, 

,IF; 1 Ju1y ·1913."lF~29 Ju1y 1913, lM; Il Aug. 1913, IF; 12 

Aug. 1913, IF; 16 Sept. 1913, lM; 14 June 1914, IF; 17 June 
- , 

1914, lM; 9 JuJY 1914, IF; 12 Aug. 1914, IF; 19 June 1915, 

lM; ~ July 1915, IF; 15 Ju1y 1957, IF; 9 Sept. 1969, IF.· 

Paris, 5 Jun~ ,1959, IF. ,Pprt Dover, 018 June 1959" ~. 

Portsmouth, 4 May 1926, reared (with ce11s), 3M. Quarries, 

13 July 1946, 2F, tripping a1fa1fa; 12 July 1966, IF, tripp-

ing a1fa1fa. St. Pascal, AU~!~940, lM; Aug. 1940, 

Spencerville, 10 July 1939, IF. Strathroy, 30 July 

6 Aug. 1888, IF;' 1: ,J~' 1890; 18 Aug. 1890., lM; 3D 

lM; 27 June 1916, IF~ June 1924, lM. Trenton, 8 

lM. 

1888, lM.; 

June 1914, 

June 

1899, lM. Vineland, 25 Au~. 1936, IF; June 1956, 2Fô Wheat1ey, , , 

3 Ju1y 1959, IF. Manitoba: Brandon', 18 June 1958, lM; 7 

~ Ju1y 1958, IF. R~on, 12 July 1948, IF. Stonewa1 1 , 22 Jùne 
~ p " 

,/~V;,~ 1919', ~F. Teu1on, 16 'June 1920. IF. Wan 1ess, 15 Aug. 1958, , 

11F . White Plne., 7 June -1922, lM. Winnipeg, 7 June 1922, lM; 
'" 

0 8 June 1953, IF. Saskatchew,an : Regina, ~ Sept. 1909, IF. 
\ ~I 
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Alberta: Lethbridge, 26 July'1954, 2F; 22 Feb. 1955, 3F. 
,'> 

in hose reared in lab; 7 June 1966, IF. Medicine Hat, 1 

Aug. 1917, lM; i Aug. 19'17, lM. 
;a> 

British Columbia: Squamish 

Diamond Head Trail, 3,200'. 9 Aug. 1953, IF. Alaska: 

Fairbanks, 25 June, 1952, lM . 

. :.' 
" • 

Map 9. Canadian distri~ution of Megaohi1e centunoul~ris 

~ 1 ! 

FLOWERS VISITED. Carduus (Plume1esS-Thlstle), (M); 

Centaurea (Star-Thistle), (M); Epilobium (Fireweed), (M); 

GriDde;:!<GUJlI!Ieed), (M); Helianthus (Snnflower) :~(M); 
Inula, (M); Medicago (A1falf~), (M); Melilotus (Sweet '. 
CloV'er), (M); 'saralea (Scurf-Paa). (M); Solidago' 

(Go1denrod) 1 CM); Taraxacum (Dandeli~) t (M); Trifolium 

( Clover), 0.0. 
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BIOLOGY. The species exhibits a great dea1 of versati1ity 

jn it~ adoption of nesting sites: 

to nest in sumac stick trap nesis 

l,-

it h~en att~~:éd 
hung on wires or.post~ 

, - ...... \ 

in open pastures (Med1er 1959); nests have also been 
l' 

found between cavit~es in stone walls or crevic~s in the 

roof or walls of bUildings (Penge11y 1955, 1958); at / 
\ 

Rampart House, Yukon Territory, adults were taken f1ying 

in and out of burrows exeavated in a river bank. The 

female appears 'to have an affinity for cutting extra 

·~ctions of leav~ for celI construction. Medler (1959) 

reported· a fema1e. whicb had been observed for 20 days, 

used a~ut 1,000 pieces of ~aves to construct'30 cells. 

In Europe,leaves of hardwood trees. especiaIIy beech. 

were used. ta make the cells (Medler 19i9). In southern 

Ontario. Penge11~ observed 1eaves of the fo~lowing plants 
, 

used for constructing ceIIs: Chenopodium album (Lanil)'s 

quarters); Lychnis alba (White Cockle); Malva neglecta 

(Roundfeàf 1dallow) and Meli10tus 0lfic1na1is (Ye110w 

Sweet Clover). 

"1 , PARASITES. CoelioxYs ~estal, Dibracbys maculipennis, . 
Melitobia megachilis, Konodontomerus montivagus. (Medler 

i 

and Lussenbop 1968). 
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ALFALFA POLLINATING,POTENTIAL. Pengel1y~(1953) reported 

M. centunculatls to visit 26~28 flowers per minute with 

99-100 tripping efficiency. The author observed a female 
; , 

to inhabit a hole made in wood. Nests similar to those 

used for ~ rotundata (Hobbs 1973) might be used for ~ 

centuncularls" Al though the species is currently widely 

distributed across C~nada, it 1s not commonly col1ected. 
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Opposite p. 153 

. , 

Fig. 21. ~ inermis, M. 
Mandib le wi tq apex of 
middle tooth c10ser to 1 

," . outer than inner tooth. ' 

• 

Il 
1 

1 

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 CRESS~ 
Figures 20, 38, 58. 74; U_p 10 

Melachi1e re1ativa Cresson, 1878: ,126 (new species). 
, 

Megachile (Megachile) relativa: Penge11y, 1955:124 

(bio10gy). 

Megachl1è relativa~ Med1er and Keorber 1958: 337 
c 

(biology)\ 

Meiachile (Megachi1e) re1ativa; Mitchell, 1962:129 

(description, distribution and flower records). 

Megachi1e re1ati va; Fye. ~965: 875 (bib10gy.). 

" 
FEULE.' Length 10-12 mm. 

. 
Mandib1e 5-dentate with the 

emarginatio'n on each side of the 3rd tooth sub~qual in 

depth (Fig. 58). Outer margin of first m~ndibu1ar tooth 

lnf1exed posterior1y, tapered and pointed apica11y. 
• d 

Beve11ed cutting.'edge projectilng from the outer side of 

. the tbird mandibular tooth, and occupying nearly half of, 

\ 
\ 

the èmargination between ,the 2nd and 3rd te~th. Emarglnàtion 

between the 4th and 5th teetb- usually sba110w and arcuate, 

while the amargination. betw~en the 3rd and 4th teeth is 
, 

distinctIy deeper and oblique, the angle of obliqueness· 
" 

describing the cutting,path of the 'mandib1es as they s~ide 

,pest each other.- Inner cutting edge (wbicb cao ~~ 
• 

seen when thé mand~bIe ls op~ed) àrlsin, tram the 

1 1 

/ 

o 

, 



() 

o 

base of'the 2nd t60th and extending on the inner side along 

, the bàSes of the 3rd and 4th teeth to the inner ,5th 
" tooth. Apical margin of clypeus approximately truncate, 

without prominent tubercles; weakly emarginate media1ly, 

wlth a polished anterior border, 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 tergum nearly straight in lateral view, 

with short appressed hairs of approximately uniform 

length, along with scattered. erect longer hairs becoming 

l' 
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more numerous laterally. 
'1 

PUbescen?e on sixth ter~um usually 

brown to black basally. golden apically. 

, 
MALE. Lenght 9-11 mm. Mandible 3-dentate with the apex 

, 
,'> , 

of the middle tooth aubequally distant to ~ither the ~st 
1. 

or 3rd denticles. Apex of clypeus with robust sub-
I 

,polished median tuberc1e bene,ath the overhan~ing beard. 

Short hypostomal tubercl~ and a weakly depr~ssed. hypo

stomal cODcavity present; sculpture and ~pbeacence not 

, distinctly 9Hf'erentiated on the coneavi ty and tubercle. 

Front ba$1taraus Dot modified. dark and simp1e, similar 

1n, colour and shape to mid-bas! tarsua; tarsal segments 

beyond the bisitarsus olten somewhat ferruginous. Front 

coxal sp1ne entirelY absent. Apical tooth on pO,ster1or 
""'" . 

tarsal claw tapered ~d pointed. similar to the apical 

.,. .. 

, , 

, , 
1 , 

1 
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tootb on anterior c1aw. Sixtb tergUm polisbed. with minute 

punctures from which arise sbort, slender,decumbent"hairs 
<.. 0' 

and scattered, larger punctures, with long erect hairs. . . 
Apical margin of six"th. tergum wi th a straight sublateral 

-
tooth, preceded by a carlnate angulation about midpoint , . , 

., . 
between the 1atera1 margin and centre of apical rim. !!."Sevent~ 

tergum 'with mèdian transverse carina c1pser to the apical 
>Il 

rim tban to gradulus; carina usually tuberculate me~ially; 

tr.ansverse, ovate area between Median carina and gradulus 

~ l , i '(' usu~lly depressed. subpolisbed and bo-rdered by car nae . 

.. 
COIOlENT. The female of )f'. rel.ativa c~~ be recognized by 

the 5rdentate mandible, in,which tbe emargination on each 

side of tbe 3.d tooth is subequal in de~th. and by,the 

golden 'pubescence, op tergum VI. M. relativa' is;closely 

related to and resembles ~ centuncularis; bowever, tbey 
, 

cao be differentiated by the pubescence on tergum VI, . 
, 'Q • 

whicb is br~~basally and golden a~ièally. witb a few , 
! 

v 
erect baire medially, in ~ relativa, \0 and uniforntly d~rk 

broym to black ,witb numerous erect hairs medial1y 1'n M. 
" ' 1 

centuncularis. The ,shape of the mandible in ~ relativa 
'1 • 

,'also resembles tbl:\t in !L. nlval1s. However, ln !L nivaiis, 
" ... ,t 

the scopal JÎalrs'oon the sixth sternum are black ,and con-, . 
spicuously 4arkér tban the,scapal haira OD tbe precedlng ... ' 

,sterna,'"1rhile" in !.:. relativa. tbe scoPt hairs on aIl 

'-. 
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/ , "''A' e Tk male of M. relativa can be recognized'by the - , 
, 11 

~. " .. comp1e,te, abseqce, o~, ,a f~ont ,CO,!al, spine ind ~he l'rominen·t. 

robust.median tub~rcle ,at the \ apex of the clypeus. beneath 
" 

th"ë be~rd. 
, , ',"- f • 

• 
Dl~TRIBUTION .• ~t.;S ~idely· distributèd i~ North Am~iGa ex-

.f 1) ~ 

'tending from t~e. Northwest Tellr;i..&ories to Ca1ifornia, eastJ • 

• ,~ Nova Scotia. 
, ' \ - ~ 

In Canada" M. relati va has been co11ected 

tram theOfol10wing 10calities (Map IQ): Nova.Scotia: Free~ 
o 

port, 29 July 1960, lM. Kings\Co., ~3 JuIy'1930, lM on 
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) , 

Epl1'obiUDi; .. :n Ju.Iy' 1930 on1 Epil obium ; 30 July; i5 Ju1y 1~31, 

, r "lU; 20 July ~93l, 2M on "lpilobium; '18 Â';g. 1932. 1F: Soli\dago . 

. , }~ \' ~n.t~DI;)u.r~ Co., 3 July 1931, JM, ~Pi10bium Painsec; 4 -Aug. ,JJ. 

... l ". II' 

r', 1914, "IF.. Sp~ing~i1I ,. 30 -July_ 1976, IF. New Brupswi clc . 'f l' l,. . 

'" ,Acadia', Su,Dbury Co.', 28 June 1976'. IF'; 5 July 1976,. IF; 5 
,,' I~ 

.,. - -auly 1\976, 2U;" 7 ,Jllr'y 1976, ~U; 16 Ju1y'1976, 211; 16 Ju1y 

< . 
1 

1 

~9,,6, 2'. hede~icto~, 7 Àug. 19l4, 2F; ô16 Aut. 19_22,' lF\; 

" fi Aû,. 1925, /11'; 20 Sept. 1948" IF. J, La:flr.ence Station J 

t,' '0 

o'Charl'otteCCOiinty, 2'June 1976,~lF. UCÀd'8Dl, ~o,rk County, 

""i7 JWie--19~4 J, 2M:' Pricevi~le, 12 JulY tsJ72, 3F; ,19 July 
~ h .;' ~' ~ ... _ 9r 

1972, sr; ,27,Jul, 1972, IF. -St. Croix J Char1o:tte~ County, 17, \ 
. , -;" _... • li' ~ 

\; \ JUDe '1924,.lll; ,2:i JUD .. l~'7è, Ir. \S.t.JOhn, 30 Aug'; 1898, lU; 

,- , ,,@~ ,: \:i~ Jül.Y' ~901-, .• 1~! ,~pr~ce EdWa.r!J',l~~~~< DaI vay ~usè, , 
-0 I~ ;< ~ .'" fi • l'· .. ~ ~ l "1"" \ 1 /1 

( 

", ~ .. - ~r)) . ~ ~~_ lit ',' 
f .' , ~ • " ~ - w \ \ t ,1... ,\ ~ l '- .. ,,' f ~/ .. .-r 

~·f ~ 1 l"l \ ~~,,' • 2 : ;:,,"~'., 

,", 

" , 
'. ' 

.. ' 

t 
"-- " . 

.... 

r 

" l'''),t ".: ~:o " r:.,':~~" ' :' " ... .,',,', .'" ':.' , \ ,,' 
.\ ": '" , ., .. ":.0.,, ':: ,:, ,;~: :'~~,' "~"'".,.;~\ ," " \"'1 "'l'! ",., . ,"'," t,' ~. 
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Canadian National Park, 10"Aug. 19-40, 'IF; Quebec: Aylmer, 

21 June 1915, ~M. Aylmer, Queen's Park, 23 JU1y 1924, 
il' ' , 

, ~ -
lM; 15.Aug. 1924, 2F. Ay1mer", 17 Aug. -1~2« ,,:) IF . 

• - ~';1,,"~ 
,. '-+J" C "t{ 

Beauharnois, 18 June 1962, IF. Bondville, 19 JU1y 19,17, 

IF. Brome County, 2 Ju1y 1917. lM; Il Aug. 1917. Cap' 
-"" , 

Rouge, 4 July 1953, 2M. Charlevo1~ County, ~ Aug. 19~8. . \ ~ 
y ~' \ j 

IF. Chelsea, 5 July 1912, 1M.'Covey 'Hill" 4 Ju1y 1913, 

lM. ~ore~i1).e, ~4 Ju1y' ~19SQ, 2M'}, 8 Aut. 19.50 .. 4F," lM; 

Il,Aug. 1950, 2F,\~M; rI Aug. 1950, IF. Fo~t~ou10~ge, 

21 Aug. 1917, 2F; 21 Aug. 1917, U,; 24 June 1~9, lM i ' 

'1 

. 
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19 July 1919, IF. Gatineau; 25 Ju1y 1966, IF. Hemmingford 

21 ~une 1916, lM. Hull, ,10 June 1889, lM: 13 Aug. 1913, 

IF. Kazabazua, 3 Ju1y +913, IF; 4 ~Ug. 1913, lF; 9 Aug. 

1913, IF. Kingsmere, 16 Aug. ~949, \ F. Lac Sam~ ,.al \Ju1y \ 

. -1968, IF. Lake~ide, 29~Ju1y ~928, ktM. Laniei, 20 July 
~ .. 
4 Juiy 1931 

,., 
\JI 

1~30 .. IF; 10 June 1931, lM; 1Mi\ 14 Ju1y 

1~31. 
. 

19' JutLy lM; 14 July 1932. 2F, 21f; 1932, lM' 21 . . , 
, 

July .1932, IF; 3 Ju1y 1935, 2 F; 2~ J~1y 1935, 1F;~24 , - • 
Ju1y 1935. '2F; 1 Aug. 1935, IF. lM: 14 Aug. 1935, IF, 

! " 
Lanoraie, 3 Sept. 1925, IF; 2 July , 

',' Lanorda1, 3 Sept.. ~925,' IF'- / LaGe'~tians , , ''-' 
\ ' 

eIll~e Co~ty. 7' July. lM. IIonttort, 4 JuIy, 1916, IF, 114; 

Il JUlY 1916. lM. Mont Joli" 5 Aug. 19~~, lM. Illontrea1,_ l&,. Aug: 1920, 
, -,,' , . .; 

iF; ,5 Aug. 19.2:C 1,:F; l Sept. 1925, IF; 5 Sept 1925, IF; Il July 
, \. 

1927. lM; 6 Sept.t930~ IF. Outrèmont, 10 JUIy 1917, IF. 
1 
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Q1}ebec City~ -~ Aug. 1914, IF. Place Reèa, 14 Aug., lM. 

Ste Anne de la Pocatien, 7 Aug. 1914, 2F . lM; 8 Aug. 

1914, ,,2F. Ste 4nne' S, 9 Jul-y 
~ J l-d J 

June 1931, 1M~ Il June.1933. lM. S Hilaire. 25 July 
\ 

i 

1927, IF; 5, Aug. 1927, IF i 7~~927" IF; 20 Aug "1 1927, 

,IF; 28 Alig. 1927, IF; Aug. 1930, IF. St. Martin', 29 Aug . 
• 1 

1925. IF i 17 Ju1y 1926. UI ;1'4 Sept. 1926; IF. Ste lhne . 
de Bellevue, 2 June 1964,' V';, 7 June 1964, lM; 27 Aug. 

\ l.t... kz 

'19g4, lM; 1 Sept. 1965, IF; 3 Sept. 1965, IF; 21 June 

1966, lM; 27 June 1966; 14 July'1967, iF; 24 AUI, 1~67, 
IF ;" 24 Aug. 1967, IF; 24 Aug. 19S7; IM/""~6 ~~g. 1967t lF

I

; 

., 
1:. Sept. 1961. BI; '1 Sept. 1967, IF; $. SePt/" 1967, IF; 5 

Sept.:" 1967, IF. Shawbridge .4~4 Aug. 1921,' 1F;;'- 19 Ju1y. 

~26~M; 3 Aug. 1927, IF; 7 Aug. 1927, IF; 24 Aug. 1929. 

IF. Tadoussac, 2 Ju1y 1932, lM; 21 July' 1932. IF; ~,3 Aug: 
1: 

" 1932, lM; 23 Aug. 1932, IF., TenegÎl, 26 Aug .. 1949. Ontario: 

Acton, 8 July 1955, IF. Algonquin Park, 6. Aug. 1961, IF; \ 

'" 9 AU~. l,SI, 1 lM. Arké11, 24 J\UDe ~952, If. Blueweed, 15 

July 1952) IF. -Atfqua Bay 1 2 Aug. 1959, IF.. Black Sturgeon 

'Lake, 21 June I961~ IF, lM, mating pair; l Aug. 1962,'lF) 
JI 

~ . nest in Elderberr.y twig; 2,Aug. 1962, 1F; 8 July.1962, 
, , 

lM; 18 JuIf 1962 J lM'; 19 Ju1y: 1962, lM i 23 July 1962 J lM; 

, \ 
26 .Tuly. 1962. lM; 12 JuIf 1963, lM (insectory); °13 July . , 

, l , 

_ 1~6; 2K (iD~ctDry); l~~ JVY 1~B3.,;:\ BonV.i"l~. ~19l,3. .., 

\ ";':> • 
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IF. County Hastings, 22 June ~901, lM. Cochrane, 9 Aug. 

1917, IF Coehill, 28 June 1942, lM. "Dorset ,"'-îs JU\ly 
J 

19~L, lM. Dyers Bay, 24 June 1953, IF; 15 July 1953, 

IF; 20 Ju1y 1953, lM; 17 Aug. 1953, IF" Go 1 denrod; 
'L 1 

23' Aug. 1953, IF: 12 /Ju1y 1954, IF; 20 July 1954. IF, lM; 
IV 

'24 Ju1y 1954, IF. Emo. 3'JuIy 1917, IF. Gananoque, 24 "~ ... 
Ju1y 1965, IF. Go Home Bay, Il JuIy 1932, lM. G1enga,rry, 

4 July 1941, 1~. G~and Bend, 6 Sept. 1954, IF, Aster. 

Gra;am, 5 .luI; 1916, lM. GUelPh", 15 July 1965, 1}; 24_ 

June 1965, lM. Haile;~ury, 7 July 1916, IF, 2M~ Hawk 
1 / 

\ 
.II Lake, 28 June. 1938. Hurkett, 9 Aug. 1960, IF, Epilobium 

angustifolium. Kend~l, 29 ~UIY 1961, IF. Macdiarmid, Lake 

Nipigon, 31 July 1922, 1F.;.;'T3;:-_,:\ug. 1922, 5 F. _ Marmora, 
1 

6 Ju1y 1939, IF; 5 JuIy 1952, IF; 8 JuIy 1952, lM; 19 
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<l 

~ 4· ~ \ ~ 

July 1952, lM; 1 Aug. 1961, IF. Nipigon. 25 June 1895. 

lM. Ogoki, 16 Ju1y 1952, lM: Ottawa, 24 Sept. 1905, IF; 

20 Aug. 1912, IF; 20 Aug, 1912, IF; 24 Sept. 1912, IF; 
1 , 0 _ 

~9 June 1913. lM; 27 JuneJ 19l3, lM; 1 July 191~, lM; 8 

J~ly 1913, \lM; 

Aug. 1913, lM; 

Aug. 19~4, IF; 

) 

\. 
28 July 1913, IF; 29 Ju1y 1913, IF; 5 

6 Aug. 1913,- IF; 18 "Aug. 1913, 1Fi 12 

14 Aug. '1914, nl , lM; 15 Aug. 19-14:" IF; 
" . 

~ 7 June 1915, .IF; 29 Juné '1915, lM; '2 ,June 1968, IF; 24 
'D ~ , 

.:=.. " Ju},y 1969, ~F. & ireweed; 20 Oct. 1971, lF, reared from 
" , 

<li 
/. 

.... 

" 
., 

ce1l in wood; 21 Oct. 1971~ 2M, reared 4r~m ce11 in wood) 
1 

22 Oct. 1971, lM, reared from cel1 in wood. Presqu~ile, 
\ / , 

1{ 
\:; 

~ 

!'" 
! 
i 
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28 July 1~3, IF. Primrose, 22 July 1952,(lF, Chicory . 

Quarries, 17 June 1946, ,lM, Raspberry. Rousseau, 12 Oct. 

1963, IF; SauÎt Ste Marie, 20 JU1y 1963,'lF. Scuttle Hole, 

~5 July 1942, IF. Sioux Lookout, 16 July 1929, lM. Spencer-
o " 

vil1~, 21 Aug. 1939, F: 31 Aug. 1939, IF.tSudbury, 1890. 

IF; 1892, IF . Thorn1oe, 9 Aug. 1917, 2F., To:onto Island, 
" ( 

18~ IF. Toronto, 1 Apr. 1893, lM. Vermil1ion, 30 July 
, 

1962, IF; Vine1and Statio~, 8 Sept. 1936, IF. Ware Town-
1 1 

\60 

( 

ship, July 1961, IF J \teared. Man~ toba: \Ag~,~CJ.lIJura1 Co11ege, 

6 July Î923, IF .. Awerne, 5 Aug. 1915, IF;' ':i June 191"6, 

IF; 12 July 1916, 2F, 2M; 13 J ~y 19i6, IF, 3M; 15 July 

1916, lM; 19 JUly 28 U1~ 1916; U!"; "20 June" 
\ \ 

4 Juiy 1925, IF~_ Boggy Creek, 

916, IF; 

1~17. 1~; 24 June 1 24, lM; 

5 Ju1y 1962, 2F. Bra don, 4 Apr. 20 Aug. 1948, , 

3F. Carberry, 10 May 948, IF. CIe 

IF. Corrnorant Lake, 20 

• 
24 Aug. 1948, 

M. Dauphin, 17 Ju1y 

1916, lM. Del-ta, 17 IF. oug1as 1 30 Ju1y 1924 J 
"J 

IF:- Emerson, 15 Ju~y 191 , lM. EriJkson, 12 Aug. 1975, 

lM; 17 Abg. 1975, , . 
~ 19 July 1962, - 11f". 

an, 19 July 1950, 2M. Boe1a Lake, " 

H.B.R., 14 ju1y 1917, IF. Morden, 
0" • 

Il Ju1y 1952, ~F.~ Ni'nett~. 12 Jun~ 1958,~) lM. lIar:ple, E1m . 
" -

~loodp1ain commun1ty. Pik itonei, lAug. 1949, lM; 2 Aug. 
1 _,.. 

) .. 
1-949, 214. Biding Mountain Nationa~ Park, 1 Aug. 1963,>,; 1Pi 

- % 1 - \, 

1 Aug. 1963, 1M.\ Roblin, 30 Apt. 194~, IF, stovewood. 
of 

'1 
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St. James, 19 A~g. 1962, IF. Selkirk, 5 A~g. 1916, lM. 
, 1 

Sprague, 7 July 1948, IF; 9 July 1948, 2F. Teulon, 23 June , 

1920, 4M; 30 JuIy 1924, IF. Vlctoria Beach. ~Ju1y 1924, 

IF. Wanless ,'<:l'Ô7July 1953, 1F; 'iarrow; 17 Aug. }g.i!: 4F;, 19 

Aug. 1~53, 2F; 21 Aug. 1953, IF; 3 Aug. 1954, IF, Fireweed; 

27 July 1955, IF, .Firewee~; 27 Ju1y 1955, IF; l Aug. 1955, 
l, 

IF, co11ected in car; 27 July 1956, IF, lM, emerged fram 

Poplar log; 28 July 1956, 3M, emerged from Spruce log; 1 Aug. 

1956. lM, emerged from Spruce log; 4 Aug. 1956, 4M, on de a.d 

Brome gra.ss; 30 JU1y 1957, 2F, Fir~weeij; Aug. 1957, IF, labo 

~ reared; 17 J1,11y 1958, IF, I1'aisy; '15' Aug. 1958. 2F. Winnipeg 

Beach. 16 Ju1y 1916, 'lF~ 4M. Winnipeg, 25 June 1926, lM; 

24 June 1930, lM; 30 July 1935, IF; 31 Ju1y 1935, 3F; 21 Aug., 

19.35, 2F. 
, 1 

Saskat,cbewan : Choice1and. 12 Nug,. 1943, lM. 
r? 

Codette, 5 July 1938, IF, A~fa1fa. Cypress Hills,-' 30 July 

19~9, IF. ~ove, 3 July 1944, 2F, A1fa1fa; 3 Ju1y 1944, lM in 
I~ 

.POPlar stump;'l Ju1y 1944, 5F, Fi~weed. Melfort, 20 JulY4 

1916\t 2F, lM. Nlpawln ,20 July 1944, IF 1 Alfalfa. Regina, 
'4 

24 Aug. 1907 , IF; 7 Sept. 1907', IF; Il July 190~, lM. 

Saskatoon, 14 July 1924, 2F; 14 Aug. 1939, 1Ft Smeaton, 

2 Aug. 1944, IF, A1falfa and Sow.Tbistle. Snowden, 15 Ju1y 

1934, IF, Alfalfa; 13 June 1943, lM; 14 Ju1y'1944, lM, 

t:rng AlfaHa; 15 Ju1~ 1944, 511, flying iD Alfalh 
",' " 

f , 15 July 1944, 4U, ex. hole in log stub; 15 July 
.' 

1944,' IF,. Alfalta; 28 .July 194~ t 15F, Fireweed; 28 July 

. , 

, J j 
\ 

l, . .' 

\ 
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1944, 5F, Sow Thistle;, 28 July 1944 , IF. Strasbourg, 25 

JuIl 1949, IF, from- ASD borer!ho1e. Swift Current, 1 Oct. ,.., 
1963, lFI. Torch River, 19 Jun~ 1944, \lM, trom hole in 

1 . 
lo,g. Waskesiu Lake, 22 June 1939, 114; 20 JUly 1939, 

, 
4M; 26 Ju1y 1939, IF; 27 July 1939, 3M; 2 Aug. 1~39, IF. 

J • 
~hite Fox. 25 July 1934, lM; 28 June 1944, lM; 4 July 

h,~" 'il 

1944, IF, Dand~}ion; 28 June 1944; IF;' 1944, 8M,' reared, 
» ' 

" not fu11y deyeloped, Alberta: Abee, 10 Aug, 1~72, IF, 

Alberta, 2 Aug. 1920, 2 F emerged,from cell. Aspen B~ach, 

25 Aug. 1944, IF, Sow Thistlé; 1971, IF, in fuel 1ine '?i 
, t} o:! 

airp1ane, - CeBsna accidént. Banil, 24 June 1914. 3M; 7 

Aug. 1915, lM; 3~u1y 1922, 1M;14 ~~, 1922, IF; 30 AUg. .... 
• 1 

1922, IF; 12 Sept. 1924, IF. Bean Lake, 18 Aug. 1915, '2F. 

9 Beavér L~,dge, 6 Ju1y 1931, 2M; 12 July 1931, IF." ~wden. 
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15 Aug. 19{i, IF. Calgary, 29' JU~Y, 191~, 1Mi i8 July 1917, 

IF, ,lM. Cypress'Uills. 10 JuIy 1931, IF. Delbaine, 17, 

A~g. 19,62, IF. DeJ.la, 22 Ju1y, 1931, IF. ~dmon.ton,. 5 June 

1915, lM; 28 June 1915, lM, Yellow Sweet Clover; 27 Ju1y-

1915, IF; 4 Aug. 1915, IF; 15 Ju1y' 1916, lM;, i Ju1·Y 1925, 
... .' 

;, . 
~ lM; 28 May 1926, lM; 29 May 1926, lM; 16 June 1~26. 214; 20 

\ \ 

June 1926. lM; 31 Ju1y "1927, "iF; 13 Jûly 1929. IF; 9 J~e 1932 

lM; 3 Apr. 19.34. 'nt\~\\15 June 1937, lM; 20 June r1937 , lM;, ~ 
, ~~y ... ~ • 

1 July 1937, ill; 27 JUDe li39, '111;'27 Aug. ·19~0. IF; 29 

A\g. 1959, IF, F1reweed; 16 May 1987, 3F I 2M, em~ged in 
n 1 1. \... f':: ... \ " 

1ab from Melachl1e rotundata hfve. Elkwater, 1 Aug. 1949, 
'. ;L" ~ / -, l' r 
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il " , 
lM; 23 July 1952, 3M; 18 July 1956, lM; 20 ,JUIY ~956~ IF. 

i Falher, 21 ~arch 1949, lM, reared. Fawcetot, 20 June 1932. 
, J, >\ . 

IF; 20 June 1932, 2M; 10 June 1934, lM. Fort Vermillion, 8 

Aug. 1957, 3P, Wild Mint; 8 Aug. 1957, 6F; 31 Jan. 1963, 2M, 

emerged,in labo Frank, 15 Aug. 1926, IF. Golden Spike, Il 

July 1957, IF. Grassy Lake, 15 June 1'967, IF: 16 June 1967, 
,?, 

2F. Gree~court, 22 Ju~y 1920, IF. Irvine, 9 July 1952, lM. 

'~-~per Park, Sept. 1916, IF. Keg River, 5 A~g. 1959, IF, on 

log. Lamont, 27 Ju1y 1972, IF; 2 Aug. 1972, 4F; 6 Aug. 1972, 

IF; 9 Aug. 1972, 4F; 15 "Aug.1972, IF'. Lethbridge, 28' :rune 

~914. 4M; 19 Ju1y 1914r IF; 5 Aug. 1914, IF; 26'Aug. 1914, IF; 

18 June 1929, lM; 24 June 1948, lM; 8 Ju1y 1949, 3F, Fire- 1 

" 1 .. ~ - ~ 

weed; 3 June 1952) lM, Senecio: 7 July 1952, IF, A1falfa; 23 
o 

Ju1y 1952, 2F, A1falfa; 23 Ju1y 1952, IF, Ratibada columnifera; 

l:·~O._ Ju1y 1952, A1falfa; 24 .June 1956, lM; 1.* Sept.' 1964, \tIF. 

Medicine Hat, 17 JUly 1917~ lM; 23 Aug. 1919, ,IF. McMurray, 

2~ June 1953, lM; 27 June 1953, 2F; 30 June 1953,~; Il July 

1953, lM; 6 July 1953, IF. Mo~rin, 28 Ju1y 1931, If. 
- '1 

f Nordegg, 21 July. 1926, 'IF, 3lJ{ 25 July 1~36, lM; 27 July 

1936. lM. Prairie Bluff. 8 July 1970, ·lF, Achillea Mille-

-. 

, , 

fo1ium; 19 July 1970, 3F, Erigèron; 29 Ju~e 197~, IF; 12 July 

1971, IF; 14 Ju1y i19~ ~ IF'; 2~ Ju1y 1971, IF, lM;' '24 JuIy. 

1971, IF; 26 ~uly 1911, 1~, on GeraniUm; 26 Jul~ 1971, IF, 

21; ·27 July 1971, ,lM; 29 July 1971, 5F' 
r ' 

" 
3 Aug. 1971. 2F; 2 

t 
- ... ' 

Aùg., 1971, IF; 4- Aug, 1'971, 211; 54ug. 1971, IF, lM; 22 June 
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"-;" 
1974, IF; 27 Ju1y 1975, 

Il 
Red Deer, 22 Ju1y 1921, 2F; 22 

\ ... 
July 1926, IF. Rolling Hi11s, 31 Ju1y 1951, IF. 'Can!lda 

Thistle. Scandia, East of sett1ement, 26 Ju1y 1951, 1F-, 
\ 

Fireweed . .,f Scandia, 14 Ju1y 1952, IF, Epi1obium: 1961, ,2F, 
, 

emerged in 1ab. from artificia1 domicile. Shaftesbury, 1~~ 1 
r 

Lake, 1 7 Aug. 1915, IF. Shawini.gan Ju1y 1'914, IF. Shaughnessy, 

27 April 1967. 2F, emerged in lab. SI usoap Lake, 31 Ju1y 

1961, IF. 'Sprin,,~Coulee, 1961, 6F, 6M, emerged in lab frOr 

artificial domicile .• Sy1van Lake, 8 J~e 19\8, lM. Ve~ion, 
13 J~ly~ 1947, IF, Spruce~ Wabamun, 2 Aug. 19;6><!-~"{'~U1y 
1927, lM;' 14 Aug. 1929, lM; 12 2 JuIf 1936, IF; 2 Ju1y 1938, • 

\ 
IF; 2 Aug. 1938, IF; 3 JuIf 1939. lM; 14 Ju1y 1~39, lM. 

, , /f 

'WateI·ton, 13 Aug. 1922 i lM; 2 Ju1y 1924: lM; 26 Ju1y 1952, IF, 

,r Aster. Wfii te Idqd. Peace Ri ver Distri ct, "·16 Ju1y "1932, IF" . .. 
British Columbia: Agas.siz, 27 'June 11923, IF. Choice1and, ~9 

~ ,1 

June 1943, IF, Dande1ion. Creston, 8 Sept. 1923, IF; 10 Sep~. 

1923, IF; Il Aug. 1927. 2M. Fairview, 18 May 19~~, '2M. 
1 • If 

Fort Stee1e, 20 June 1922., lM. Harrison »111s, 1'6 Ju1y 1953, 4 

IF. Haze1ton, 20 June 1925, lM. Inverme~e, 30 June 1914, 
~ ~ 

514. Lac ,le Je\Jne., 21 Aug. 1959"", IF, Epi1obium. Kamloops~ 

19 July 1942, lM. Kasio, 3 June 1906" .Hf; 10 June- 1906, lM; 
, , 

14 June 1906, lM; 30 June 1906, 1M;- 24 Ju~y 1906, IF, 3M; 
-l',.. 1 ... , 

;) 

3 Aug. 1916', 2~; 3 Aug. 1'16, III. Kex:emeos, 18 June 1919, ., 1'" -
. IF, lM. La:rdo; 26 Sept. 1913, 1~. Lo!,e:r Post, " 1 7 June 19\8, 

, ~ _. _+~)I.. Manning Park (Pinewoo\ts, 4000'), 71' Aug. 195'3, 3.; --- . , -
i 

.1 
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" 8 Aug. 1953, IF. Wilner t 26 M~y 1932, IF. Mission City, 

24 Ju1y 1953; 27' Ju1y ~953, IF. 
fil 

Nanaimo. 15 Ju1y 1965. IF. 

Oli ver, 24 Ju1y 1953, lM. OsoyoO's, 10 June 1919, lM; 15 
1 

Ju1y 1953" lM; 21 July 195,3, lM. Peach1and, 2 Aug. 1909, 

IF; 7 AUg.190~lM. P~nticton, 7 June 1919, 2M; 21 June 

1919, lM; 22 June 1919, lM. 
.q 

.'lr 

Reve1stoke Mountain(6,000' ),12 

Aug. 1923, IF; 17 Ju1y 1931, IF, lU; 4 Aug. 1952" IF; 
. .." 

(5,400'), 13 Aug. 1952, IF. Robson, 18 Au'g.1948, IF; 30 

l ' T.t Aug r, 1948, IF; 31 Aug. 1948, IlF;'6 Sept. 1948, Ir; 8 Sept. 
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1948, IF; 13 Sept. 1948, 3F: 14 ~ept.1948, IF; 16 Sept. 1948, 

" 11F. Rolla, 2\ July 1927. IF,' lM. Salmon Ann" 4 July 1914, 
/ 

lM.' Shawinigan, V.I:, 7 July 1914, 2F; 7 Ju1y 1914, lM; 7 

Sidney, 15 Aug. 1916, lM. Squam~sh, Diamond Head Trail, 1 . ' 

Aug~ 1953, IF; 3 Aug. 1953, 2F. lM; 5 Aug. 1953, 414; 6 Aug. 
). , '-

r 1953, lM; 7 Aug. 1953 •. 3K; 9 Aug. 1953, 214; 10 Aug. 1953, lM; 
~ -, \ 

12 Aug. 1953, 2M; 13 Aug. 1953, SM; 15 Aug. ~953, lM; 30 Aug. 

1953,~ IF. Taft, 18 Aug. 1952'"lF,I Terrace, 10 Aug. 1964, IF. 

Vancouver, ~ Ju1y 1902, }M,; 12 Aug. 1916, lM. Vernon, 12 Aug. 
o , 

\ \ 1916~ 211<; 2~Ju1y 1917, lM; 3'1 Ju1y 1923, lM; 2 Aug. 1923, 

lM; 28' Aug. 1923,· IF. 4\Victorla 1 28 Aug. 1924, IF. Northwest 
.. 

Terr1tor1es: Fort II~Pberson, l 'July 1957, lU; 3 July 1~57, 
, 

111; 9' July 1957', 1 lM;' 10 July 1957, 111. 'Fort Smith, 14,Ju1y .' 
1 

1967, Ill. Port Simpson, .2& ruiier~22, 111; 25 June 1950, lM; 

-- ' 
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l' 

15 July 1950, IF~ 8 Aug. 1950, 3F; 9 Aug. 1950. lU; 12 Aqg. 

'< 
1950. 3F. Fort Wrigley, Mackenzie ni ver, ,23 July 1922, lM; 

25 July 1922, IF. Hay River, 4 Aug. 1951. lF'; 27 Aug. 1951, 

IF. Norman Wells, 23 July 1949, IF; 27 July 1949, lU. 

1 . 

/' l'l • 

Padley, 9 Aug. 1950, lM. Yello~knife, 30 June 1949, lM; 23 ~ 

July 1949, lM; 29 July 1949, Ut; 2 lÎug. 1949. lf: 4 'i\u(.:. HM9. 

IF; 4 Aug. 1949. IF; 10 Aug. 1~9. IF.' Yukon Territories: 
l' , 

Dry Creek, 23 July 1948, IF, 2U. Marsh,Lake. 10 July 194~, 

IF. Rampart House, 7 July 1951, 4F; 7 Ju)y 1~1, 2F, lM;" 
... 1 r; 

9 July 1951, 2F, lM; 10 July 1951, 2F; 10 July 1951, IF; 12 . 
July 1951, IF, SM. \'latson Lake, 17 June 1948, lM; 10 July 
~, Ü 

1949, IF; 19 July 1949, IF. Whitehorse, 2 July 1948; ·.-:SU; 

5 .July 1948, lM; 7/July 1948. 1Ii'. AlnHlm: 

June 1951, HL Fairbanks, 25 June 1952, 2U. 

" , 
ï 
" 

IJ 1 g De llli. , 30 

tI).', Map 10.. 'Canadian ~distr1bution of Megacbi1e relativa 
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• f FLQWERS VISITED. Achillea (Yarrow" (L, M); !. rni1lefoliurn, 

(L); Aster, (L, M); Brassica (Mustard), (M); Cichorium 
" 

(Chicory), (L, M); Cirsium (Common Thistle), (M); ~. arvense 

(Canada Thistle). (L); Chrysanthemur.J (Chrysanthem,um, l'lhi te 

Daisy), (L, M); Ecpium (Viper' s Bug]oss), (U); E. vulgare 

(Blueweed), (1Ii:..); Epilobium (Fireweed), (L, M); E. angusti-
1 

-

folium, (L); Erigeron (Fleabane), (:r,., M); Geranium (Cranes- Ir . ' 

bill), (L, 61); HQust,onia (Bluet~), (M); ~·Ielilotus (Sweet 
[, 'Ç, ,;, 

Clover), (M, L); ~. officinalis (Yellow Sweet Clover), (L); 

Mentha (Mint), (M); M., ~rvensis (Wild Mint), (L); Physallis 

(Ground Cherry), (M); Ranunculus (Buttercup), {M); Ratibada 
~ J 

(Prairie Coneflower), (L, M); 1l:'_-eolumnifera" (L); 
1 - , 

Rhododendron (Rosebay), (M); Rosa (Rose), ,,(M); Rubus (Rasp-

berry)" (L, ri;: Ru<ibeckia (Coneflower), '(M); Senecio' 

(Groundsel), (L, li); SOlidago (Goldenrod), (L,: M); Sonchus 

(Sow-Thistle), (~); T~cum (Dandelion), (L); Trifolium , 
~\, 

(Clover). 00; Vicia (Vetch), AL, !ri). 

BIOLOGY. In southern Al~erta, Hobbs (1954) noted· that M. 
T , 

relativa.is restricted to treed areas of·river valleys. At 

'Rampart Bouse 1 Yukon Territo~ies, i t was taken from burrows 
......... ' , ~ 

dug iDto a, r1v!E~ baa~. In Wisconsin, M. rel,ativa was 
~ '\ ' 

ob(erve~ alool e~es 9f woodlands, and was att~acted to 

nest in sumac traps at preferred be1ghts of about 2 maters 

1 ... 

.... " 

• , , 
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(';'""\ 0 ' J 
:,. above ground, (Medler 19&8). It 1s highly' ~ersatl1e nits 

r 
range o~sting sites and will readily inhabit holes in wôbd 

(severai adults have been reared from Ash, Spruce and Pop~ar), 

concrete or plasti~. About 8 cells are, made in a burrow, 

( females occuPY the inner cells, and males develop.in the 
\ 1 . 

outer or succeed1ng cells, ... Cells are made wi th about 10 , .. 
rn-

oblong leaves and capped with about 3 circular leaves. 

Pengelly (1955), observed females to cut leaves from Fragar1a / . -

v~sca and Apocynum hndrosaemifalium for ce11 construction. 

JGenerally, the ex1t hole of the bu~row 1s ~ecurely plugg~d 
~ 

with extra leaves, alternated with emp~y spaces, chewed 
1 

leaves, clay or res1n . 

. PARASITES. Coelioxys funerar1a, C. oc~odentata, ~. porterae 
~ 1 

and f. moesta; Leucospis afftn1s and Dibracbys macu1ipennis 

. (Medler and Lussenhop .• 1968). 

, 

ALFALFA POLLINATING POTENTIAL. Megachi1e re1ativa can 
oc: 

a ~ 

tolerate a wi.de range of environmenta1 conditions and 18 one-
'" . 

ot the ~t common species of leaf-cutter bees across most 
• !~ 

ot Can8:da. Adul ts ~egin to emelrge in mid June when al~alfa 

uàua11y begins to ~lossom. It bas been èol1eeted on altalf~. 

and 18 rèported to be a t-.st and efticteltt\Polllnator 'of 

-t-- ~lfa~fa (Peck and Bolton'. 1946). ~rrentl~ly\,U ls qnknown 
.. ~ 't; 1 

whether M. relativa could construct its cells' from alfa~fa . -

'lli; ," '. , , . 
, _ 1 . . , 

1. 
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leavés or wheth.; sui table secon dary PIBDtt would bave to 
"'--,. 

be gro~n for t~~s purpose. The author has identified sp~~i-

mens taken froi nests constructed,commercially for M. 
~ 

rotundata.'1 It may be that 'M. relativa could be reared in 
-~-'-=~ .-

sucb nests. If a pest~free population of breeder stoèk'were 
~ - , ~ 

selected and bred, a 5 tOc.,.7 fold annual reprodudtive rate 

might- be acbie~ed.· Light weight domiciles bear1ng M. relad.va 

in tbe pupal stage could then be transferred to any alfalfa 

field requiring pollinators in Nortfi AmeriR. Sucb domiciles 

could be erected in alfalia fields and maintained wi th . 

annual care. 
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MEGACHlLE (MEGACHlLE) NIVALIS FRIESE 
,.11 

Figure 52; Map Il. 

lIel!acbile oiv!!lis 'Friese. 1.(103 ~ 246 (new ~e des. femal e 

only). '\iI 
\ 

Megachile (Megachile) nivalis; Mitchell, 1962: 129 
, 

• (description, distribut ion and flower records). 

~ FEMALE. Length 12-I4'rnrn. Mandible 5-denta~e, witb the 

tI 
emargination on each side of the 3rd tooth subeq9a1 in 

170 

depth. 
,.. . 

First mandibular tooth reflexed ~osterlor1y,~tapered 

and pointed apically. Emargination between the 4th and 5th 

denticles shallowly arcuate, distinctly oblique between the 

3rd and 4th teeth. Apical rim of ~lypeus polished and 

impunctate, usually with a shallow but noticéable e~-
, 

gina~ion medially. Sixth tergum nearly straight tfn lateraI . ~ . 
view, wit~ qniformly brown to black pubescence; moderately 

dense, short. appressed hairs partially obscuring the integu-

41 ment bene~th, aiong wit,h scattered. elongate, erect hairs 

becoming more numerous and robust laterally. Scopal hairs, 

usually black aiong the apical and' lateral margins on 

sternum V; entirely black on sternum VI. 

MÂLE. The male.which helongs to the femal~ or!. nivalis 

has hot been determined. 14egacl:iile collect~d from tunnels 

whl.eh tbey"ll';' iot 0 a rl. ver b .... !< at' Rampart , Bouse. Yukoo .....) 

'~or~ contai~ed 11. nival1s., M. giliae, ~. montiva~~, . 



,. 

\ 

o 

M. re1ativa and !.)frigida. The fema1es and males' of the 

latter three species have been associated. However, the 

presence of M. nivalis which has not bèen linked wito its-- ' 
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male and M. giliae which has not been linked with th~ female 

lends support to the belief that the females of M. nivalis 

and the males of M. gil"iae 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. giliae. 

COMMENT. The female can be recognized by the ent ~rely black 

scopal hairs on the sixth sternum (which c6ntrast 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 d~er than the e~argination 

between the.2nd and 3rd teeth (Fig. 52). 

Morppolqglcally .M. nivalis resembles M. rélativa and 

M. centuncularis in the shape of the mandible, clypeu&, and 

the concavity and pilosity of the sixth tergum, however, 

nei ther of these. two species have the scopal hairs on the

sixth, sternum entirely black. 

~ . 
QISTRIBUTION. M. niValis occurs mainly in the northwestern -

'f' 
part of North America, extendlng trom the Northwest 
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1 Territories ,south to Colorado 'and east'" to ,Que bec . In Canada, 
1 

specimens have been collected from the following loca1ities 
1 

(Map 11): / Quebec: Forestvlll~ , 9 Aug. 1950, IF. Gaspe, 

24 Aug. 1932, IF. Indian House Lake, 8 Ju1y 1954 .. Mistassini, .. 
10 Aug. 1956, IF; 28 Aug. 1926, IF. Manitoba: Churchill, 14 

July 1948, IF. 
~ 

Ft.Vermi1lion, 8 Aug. 1957, IF; 10 Aug. 1949, 

1F. WabowderP, 1 Aug. 1937, IF; 2 Aug. 1937, IF; 4 Aug. 1937, 

IF. Wanless, 20 Aug. 1953, IF;, 4 Aug. 1954, IF; 5 Aug. 1954, 

IF; 18 Aug. 1954,1 IF, on A1falfa; 23 Aug. 1954, IF; 12 Aug. 
, 

,1955, IF; 31 Aug. 1956, IF, Em. Spruce log; 26 Aug. 1957, IF; 

Aug. 1957, 3Fi 20 Aug. 1958, IF. Saskatcnewan: Love, 3 July 

1943, IF, .tripping Alfa,lfa; 3 July 1943, IF; 3 July 1944, IF, •• tripping Alfa1fa. Snowden, 15 July 1943, IF, on Alfalfa; 13 

July 1944, IF; 14 Ju1y 1944, 2F, tripplng A1falfa; 28 July 

1944, IF, Fireweed; 28 July 1944, IF, Sow Thist1e. Torch 

River, 29 June 1944, 4F " taken in a log )ole; 4 Ju1y 1944, 
4 

8F, nest ing in log; 31 July 1944, IF, nesting in log. White 

Fox •. 1944, 7F. A'lberta: Banff, 7 Aug. 1915, IF; 7 Aug. 1917, 

IF. Bowdon, 12 ~ug. 1962, IF. Edmonton,~29 July 1959, IF, 

on.Flreweed. Fort Vermi1ion, 8 Aug. 1957, IF, on mint; 31 

Jan. 1963, IF, reared in 1ab. Jasper Park, Sept. 1916, IF. 

N,ordeg, 25 July 1936, IF. Prairie Bluff Mt., 3 Aug. 1971, 

2F. Waterton, 14 Aug. 1921, IF. British Columbia: Cranbrook, 

21 June 1926, IF.' Diamond Head Tral1, 9 Aug. 1953, IF; 10 

Aug. 1953, 2F: 15 Aug. 1953. IF. Invermere, 19 May 1915, IF; 

, 
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27 May 1915, IF; 1 J~ne 1915, IF. 

) 

Raspberry Cr., 21 June 
.; 
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1953, lF. Robson, 29 July 1913, IF; 30 Aug. 1948, IF; 4 

Sept. 1948, IF. Squamish, IF. Vernon, 1 Aug. 1923, IF; 2 

Aug. 1923, IF. Northwest Terr1tories: Cameron ~ay, 6 Ju1y 

1937, IF. Fort Simpson, 25 June 1950, IV. For,'t Wrigley,' IF. 

Great Bear Lake, 15 July 1937, 2F; 21 July 1937, IF; 27 July 

1937, IF; 28 July 1938, IF. Hay River, 15 JuIy 1951: IF; 27 

Jllly 1951, 4F; 28 July 1951, IF; 4 Aug. 1951, 9F. . McKenzie 

River, 20 July 1922, 5F; 15 July 1922. Norman Wells, 8 July 

1949, IFj d 9 July 1949, IF; 20 July 1949, IF; 23 Juiy 1949, 

2F; 27 ,TuIy 1949, 2F; 29 July 1949, IF. Slave Lake, 15 Aug. 

1915, lM. Yellowknife, 23 Ju1y 19<19, lPj () /\ug. H)t\!) , ]Fi 

12 Aug. 1949, IF. Yukon Territory: Mackenzie Delta,'ll July 

1948, 4F; 14 July 1948, IF; 15 JU1y 1948, 2F. Rampart House, 

7 Ju1y 1951, 46F; 9 Jury 1951, 23!i 10 July 1951, 54F; Il 

Ju1y 1951, 7F; 12 July 1951, 35F; 14 Ju1y 1951, IF. Watson 

Lake, 25 June 1948, IF. 

" 
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Map. Il. Canadian distribution of Megachile nivàlis 
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FLOWERS VISITED. Eleagnus (Oleaster), di);- E.pi1obium (Fire-

weed) , (L, M); Medicago (Alfalf\t>, (L, M); Mentha (Mint), (M); 

Psoralea (Sainfoin) J' (M); Sonchus (Sow Thistle),. (L,~); 

Taraxacum (Dandelion), (M)~ 

BIOLOGY. :IMegachile ni~alis has '~een collected "from spruce 
/..::...' , 

and poplar logs. The strong. scoop-shaped mandibles with the 

ini'lexed and pointed outer teeth, indicate that this species 

~Y be able to excavate holes in rotten wood or the sqft pith 

or herbaceous shrubs. ~ests are made from poplar leaves, 

firmly pressed together and cemented with saliva, making n~ 
1 

and blocky cells, which resemble those of M. ln~rmis (Pack 

and Bolton 1946). At Rampart House, Yukon Territory. large 
t 

numbers of females were collected from burrows in the river 

bank. 

ALFALFA POLLINATING POTENTIAL. In northern Saskatchewan, Peck 

and Bolton (1946) observed M. niva1is to' be an efficient 

pollinator of alf~lfa and to show some preference for alfalfa 

over Sow Thlstle. Females are commonly found nesting in logs, 

it may be that they·would also inhabit man-made holes in wood. 

The species has a predaminantly nortbern distribution and 

might. in more northern Canadian regions, pollinate a1falfa 
'F,) 

at lower temperatures . 

• 
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Subgenus DELOMEGACHlLE Viereck 

Pigures 17 1 23-25~ 39, 61-63. 77-79 

Meiachlle (De1omegachi1e); Mitchel~, 1934:300 (new sub-

genus) 

FEMALES. Length 11-15 mm. Mandible 4-dentate; fourth (inner) 

tooth truncate as in M. frigida and !!. gemula (Fig. 62 ), or 

rounded with a pit at 1ts summet as in !. me1anophaea (Fig. 
J 

63), or rounded wi th a large oblique emargination between the 

3rd and 4th dentic1es as in M. addenda (F1g. 61); outer margin 

of mand1b1e 1nflexed posteriorly with the 1st tooth tapered 

and pointed~apical1y; as in!. friglda and !!. gemula (Fig.62), 

or w1th the outer margin of the mand1b1e ret1exed and f1atten

ad, wlth the first tooth rounded apica11y, as in M. addenda 

and M. melanophaea (Figs. 61, 63). Abdominal terga wi tbout 

white, \(apic~l fasciae and consplcuous1y black beyond the 

s\3cond tergum, as in !. meHtnophaea and .M. gemula (Fig. 23), 

or w1th distinct white apical fasciae on terga II-V. 

MALE. Lengt~ 10-14 mm. Mandible 4-dentate with the inner 

tooth sometlmes greatly expanded inwardly. Hypostomal con-
~ 

cavity and tubercle varying trom weakly deve10ped in M. . -
addenda a$ a weakly elevated ~ldge ~orderlng a small concavity.to 

1 

a 'prom1nent projection overl\ppfng the ventral mandibular 

, 
) c. 



(; 

1 () 

1 
1 

--1 

1 

1 
! , 

I---~-'-- --,,- - ---- ,-------, -- - - - - ~ _ .. - - -,-- -"'---- -"~~--* ~ ,.. ...... ~ .. ~-............. _~.- ..... 

I~ 

J 

( ~ 

Il 

r' 

tooth in M. frigida. Front basitarsus dark and aimple with 

only a weak trace of shortenedhairs alonf, the anterior side, 

to pale and strongly d1lated. with prominent boat-shaped ex-
i 

cavation along the anterior side. ~ Front coxal spi ne weIl 
r 

176 

developed with a'patch of stout reddl~h bristles Just anterior 
, r 

to the coxal spine. Mid-tibia with , prominent tibial spur. 
1 

Postmedian transverse carina on tertum VI with ·a distinct 

median emargination; area above. the carina with slender, 

brown to silvery hairs which do qbt obscure.the integument 

beneath. 

f 
COMMENT. Females can be diS~~~~uished by the 4~ntate 

mandible witb the 4th toot~ eitber truncate, or broadly 

rounded wi th a pit at the ap'eic, or narrowly rounded wi th a 

large oblique emarginatlon between the 3rd and 4th denticlés . 

. Males can be riCOgniZed by the 4-dentate mandible, 

along Wit) the prese~ce of a patch of reddish bristles Just 

ante;ï~to the front coxalspine. 

/ 
The Most distinctive shared and unifying characteristic . 

1s the 4-dentat~ mandible bo~ne by the males and the greatly 

d1lated and elaborated front basltarsus present on males of 

most of the specles. Morpholog1cally and blolog1cally, however. 

species belo,nglng to this subgenus are blghly variable. 

" 
l,t" 

\' 

i 
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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 morphological design exhibi ted by oth,er 

species within th1s subgenus. In fema1es, the varied con

figuration of the mandible as 1isted above, ls accompanied 

by differences in biological patterns such as burrowing and 

nesting in the soil, or chise11ing holes in wood and nesting 
" 

in the st ems of plants. These morpho10gica1 and bi010gica1' 

differences may undeflie major phy~ogenetic groups. 

"" 
\1 

Key to the S12ecies of SUb&enus DELOMEGACHILE 

Femaies 

j 

1. Abaominal terga without white, apical fasciae. Terga 1 
f' ' 

and II usua11y'with d~nse, white pubescence, con-
1 

spicuous1y contrasting with the b1àck pubescence on 
\ .. 

177 

' .. \1' 

the fol10wing terga (Fig .,2~) .••.•••. : ...••...••.••... 2 

Abdominal terga with white, apical f~seiae; the fasciae 

sometimes interrupted medially on the more anterior 

terga. Dorsal aspect of abdomen, not ~onspi~uously 
, 

white and black ............... 1 ••••••••••••••••••••••••• 3 

/ 

, 
f -, 

1 
L 
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2. Inner mandibular tooth rounded with a smali excision ~~ 

:~its summit (Fig. 63). Scopa usually amber in color, 

sometlmes infuscated peripherally in eastern 

specimens ..........•...•.•.•••... !!. melanophaea( p. 215 ) 

Inner mandibular tooth broadly truncate (Fig. 62). Scapa 

usually entirely black, occasionally amber medially 

in western specimens ...••............ ~. gemula (p.~86) 

3. Inner mandib~lar tooth ?roadly truncate (Fig. 62). 

1. 

Gradular carinae on abdominal terga II-V weakly 

developed'and not overlapping'the gradular grooves .... 
~ -................................... .. H. frigida(p.195) 

Inner ~andibular'tooth narrowly rounded (Fig. 61). 

Gradular carinae on terga II-V highly developed and 

overhanging th~ gradular.grôoves ..... !. iddenda(p.233) 

Males 

, 
Apical third of front fémur with a· sharp, longitudinal 

carina extending along its dorso-lateral side. Basal 

half of front femur with two longitudinal brown Bars 

~.. on the yellowlsh-white anterior side. ~ .............. . 

. . . . . . . . . . . . . . . . . . . . : ............... . !. fr1s1da (p .196) 

Apical third of front femur without any carina on :t:.h~ 
~ ----------------.---- - - ~---~- ~-

-------~--

dorso-lateral side •. Basal half of front femur'without 

longitudinal brown bars on anterior side .....•.•..••• 2 

\ 

.\ 
'. 
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" (\ 

Distal rim of front tiQla with a strong1y f1attened and, 

in dorsal view, rounded tuberc1e projecting 

posterio:r1y. Front b.'i'tarsus narrowed toward 

the,base .... , , .. ",' .......... M..:,. melanophaea (p. 217) 
Distal rim of front tibia with a short, strongly. 

tapered spine. Front basitarsus ,approximately 

parallel-sided~ or slightly narrowed toward the 

apex ........... ~ fi ...... t ••••••••••• , •••••••••••••••• 3 

. 3. Fron,t basi tarsus dark and"'simpfe. simi1ar to mid basi

tarsus, 'Wit~t an exdavated and polished 

longitudinal furrow a10ng the anterior side. , ...... . 

• • • • .••• •. . . •.. • . •• •... ••• •. ... . .:..M. addenda (p. 234) 

Front basitarsus modified and distinctly different from 

mid basitarsus, with an excavated and pOlished 
, . , 

longitudinal furrow along the anterior side ........ 4 

·~-4. Front t'arsus brown. White, apical fascia.on tergum V 

absent .. ~ ........•.......•.. ' ....... !:.. gemula (p.IBS) 

Front tarsus ye11owish-white. White, apical fasciae 

on :terthm V present ................ !:.. gi1iae (p. 195) 

\ l , 
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MEGACHlLE (DELOMEGACHILE) GILIAE COCKERELL 

Figure 78; Map 12 

Megachile (Delomef!cbl1e) g111ae; Mitchell, 1935:186 

(description, distribution and flower records) • 
• 

MeJaçhile giliae Cockerel!, 1906:452 (new species) 

FEMALE •• The 1emale belon~ini to the male of !. g11iae has 

Dot been determlned (see P.t~O). 
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MALE. Length 10-11 mm. "andib'le 4-dentate with the 3rd 

tooth weakly developed (Fig.78). Broad, glabrous and sub

polished hypostomal concavi·ty, bordered on the posterior side 

by a prominent, crescent-shaped hypostomal ridge, which unites 

with the hypostomal carina to encircle the concavl ty., 

Glabrous and subpolished band, bordered by copious, white 

pubescence on cheek, extending posterlorly from the lower . . 
corner of the eye. Termlnai'antennal segment flattened and 

1 

\ enlarged •. Front basitarsus with a broad, po~ished, longi-

tudinal excavation extendlng along its anteripr side, 

basitarsus in dorsal view, about as wide as iks tibia and 

about 0.6 as long. Apex of front tibia and~ta~sus yellowish

white, contrasting with the black-integument on the rest of 

the body. 1fh~tet apica.l fasciae present on te~ga II-V t 
I je \ • 

usual1y interrupted medial1y on the mor~ anterior terga. 

1. 1 

'\ 
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Postmedi~~, transverse carina on tergum VI short, with a 

small median emàrgination. 

COMMENT. The male can be recognized by the following 

181 

combination of characters: front basitarsus yellowish-white 

with a shallow excavation along its anterior side; width of 

basitarsus in dorsal view subequal to its tibia; presence of 
.. (. -- --=-=--=-- --- -- ---"--- -

a whi te 1 apical' faSCilrQ~::/teTgum V) and the 4-dentate mandib le. / ') , . 
'III. r 

• The male of !!:.. giliae resembles the males in, M. 'gemula 

and M. frigida , but can be separated from them by the 

presence .of a white ap1cal fascia on the f'ifth tergum, which 

18 usually present on the 4th but absent on the 5th'tergum, 

in ~ gemula and ~ frigida. 
. . \ 

Additionally, front basitar~us 

in M. gemula 1s infuscated and usually .brown, and the 

apical margin of clypeus 1s emarginate medially, with 
/ 

éonspicuous polished tubercles on each,side of the emargina-

tion; in ~ gil,lae front basitarsus is a li ttle more 

dilated, entirely yel10wtsh-white, and the apical margin of 

clypeus is truncate or slightly convex. Males of ~ frigida 

can be separated by thë- sharp longitudinal carina, on the 

dorso-lateral side of the'apica~ third of front femur, which 

ls a~sent in ~ giliae. 

. 
The '108.1e of !:... g11iae bea:r;-s distinctive characters, 

whicb conform with those borne by males belonging to the 

\ 

1 

J, 
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, 
. 

subgenus, D~lo~egachi1e. The unassociated female M. nivaliS, 

on the ~t~r ha~'d ~ bears cbaracters w61ch- resemble those 
') 

present in~emales of the subgenus ~egachile. 

'II 
. The distinctive mal,e charac~ers in ~ giliae which 

relate i t to Delomegachi le are -: the prominent·' front coxal 

spine wi th a dense, tuft~rf,0f fuI vous bristles on the_ bare arelL_.~ __ 

If 

--:::::::::;--:------ .. 
just anterior to the spine; polished hypostomal concavi ty wi th 

a prominent crescent-shapea hypostomal tu~ercle ju~t posterior 

to tile-.concavi ty; bare subpolished stripe. bordered by copious 

white pubescence on the cheek f extending posteriorI'y from 
... <;l ... 

Co the Iower corner of the eye; en larged and flattened 

apical antennal segment; apical ~argin of sixth tergum with 
" 

cons):dcuous carinate submedian projections and indistinct 

lateral teeth. 

DISTRIBpTION. Extends from the Yukon Terri tory south to

Colorado and east to Quebec. Di~tr~bution of~ ~ giUae 

compares.witb M~ n1valis, however, Many localities are not 

represented by males of ~ 611i ae and females of !=.: ni valls ' 

- in collections', In'~ c~nad'a, mal~s of M. g11iae were collected 
\ \.' -

from the' f011ow1ng locations (Map 12): Que'bec: Great Whalé, 
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Saskatchewan: SaskatOon, 29 June i943"I~, on Alfalfa; 25 
-, ( 

- 1 • ~ 

May 1949,_ lM; 9 June J~50. 2M,' Caragana. ,'. Alberta: Banff 1400m, 

Il July 1955, 214; 23 Aug. 1955, 114. British Columbia: Fort 

N~ls'On, 10 JÜne 194,8. 6M; 12 June 1948, 214., In~ermere, 19 May 

1915; lM; 27 May 1915, lM; 1 June 1915,' 1~. Nort'hwest 
• 

Territor'ies: Mackenzie Delta, Il Ju1y"1948, 4M; 14 July 1948, 
~ , u 

'. lM; 15 July 1948, 2M. \Reindeer Depot, 10 July 1948, 2M. 

• 

") 
1 

.' 

, 
" iulron Terri tor~: Rrunpart House, .z July 1951, 9M; 9 Ju,,ly' 1951, 

SM; 10 July 1951, 4M; Il !uly 1951, 2M; 12 JuIy 1951, 6M. 

Whitehorsel(~ July 1948, 2M; 4 July 1948,- lM; 10 JUl; ~48, 
( " 
lM; 27. June 1949, lM; 6 Aug. 1949, lM. 

'r 

" '; .. 

o .. ' 

}fap 12. Canadian distribution of !"egachile siliae ..... 
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FLOWERS VISITED." Caragana (Caragana), (JJ); Medicago (Alfalfa), 

(L); ,Tephrosia virg1niana (Goats-Rue), (14). 

kLFALFA POLLINATING POTENTIAL. Despite the northern dis

tribution of~i~ïae, f1ight periods indicate ear1y adu1t 

em.rgence. In 1915, adults were col1ected at Invermere, B.C. 

on the 19th of May,·~ear1y a month ahead of the average mid-
(' 

" June co'nmencement of alfa1fa f10wering in Canada. Hobbs 

(1958)'point~d out tnat an 'effective p011inating~species would 

have to emarge 70 days before'c~ki11ing,. frosts occur. In 

southern AQberta, the estimated,alfalfa p011inatlng period 

o~curs between'June 15 to July land ends between August 5 
" ,11 _ 

to 20 (Hobbs, 1973). 

It May be that since there is a shorter and coo1er 

g~owing season in remote northern regions, bees are conditioned 

to emerge at',~lower temperatures and after a shorter warm 

spring period. 1:f th18 species could be successful1y trans- .' 

planted into more soutbern reg1ons, 1ts pupal dè~opment 
mayrespond to cooler temperatures and result in earlier 

adu1t emergence. Thus ear1ier eme~ence of adu1ts for 

alfa1fa po11inat1on might arise from this spec1es. 

1 

alfa1:fa. 

BQth'!. li11'&e and !l. 'ni'9;a118 have been co11ected on 

On June 29 '. 19,3~R. Brooks col1ec:ted !~1ae 

~, 
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on,--.. n "alfalfa field ln Saskato~n, Saskatchewan. Peck a '. . c 

Bolton (1946) observed M. nlvalis to pref~r and po nate 

alfalfa "rapidly". 

Southern species of leaf-cutter"bees hecame inactive 

and ineffective ~t temperatùres below 200 C (Hobbs 1973). 
, ' 

Currently sun porches conslstin~ of bare ground are provided 

. (Bohart 1972) to permit!. rotundata to warm up in the sun

shine in the mornings and cooler periods, before effective 

foraging can commence. It is proposed that this northern 

spec'tes will probably be able to forage at lower temperatures 
• 

than southern species; this might permit a longer foraging 

period durlng the day, particularly during cool days in th~ 

more northern alfalfa growing regions. 

. It has been proposed by Dr. C. Loan who, together 

with J.E.R. Martin, collected a large series of .M. gilirae and 

M. nivalis from the Porcupine River bank at Rampart House, 

Yukon Territory, that the habitat and bees would likely still 
\ 

be there as they were on the 7-12 July 1951, when bath species 

were tOllected. A test tube placed over the burrow from 

which ~t g111ae emerge would not only confirm the true female 

belonglng to M. g111ae, but might a1so/provide breeder stock 
: ,r .. 

for poll1nating alfalfa. The stock co' Id be safely trans-

ported at tempe~atures of about 15bé hen they become 

~ 
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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). 

MEGACHlLE (DELOMEGACHILE) GEMULA CRESSON 

Figures cf.23; 62, 78~ Map 13 

Megachile gemula Cresson, 1878: 118 (n~w species). 

Megachile (Delomegachile) gemula var. fulvdgemula 

Mitchell, 1936:185 (new var., description of femaie 

and disttibùtion). 

Megachile (Delomegachile) gémula; Peck and Bolton, 1946: 

395 (biology). 

Mesachile (Delomegachile) semula i Mitchell, 1962: 134 

(description, distribution and flower records). 
( 

~. 

Mesachile ,emuIa; Fye, 1965:876 (biology). ~/~ 

Melachile semuIa; Medler and Lussenhop, 1968:22 (biOldgy,' 

f10wers visited). 

FEMALE. Length 12-15 IJID. l'ntegumen't inc1uding tegulae and 

lels, un1formly black. AlI abdominal terga without white 
) 

apical fasciae. Pubescence or terga III-VI dark brown to 

black, consp1cuously cODtrasting with -the white pubescence' 

on terga 1 and II; occasio~ally teria II and ,III w1th varying 
{ 

1 
1 

~l 

1 
l 
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adm~~tures of brown or wh~te pubescence, respectively. 

Pubescence on clypeus and cheeks \1ariously mixed wi th brown 
B 

white; on legs dark browD, except on front coxa later~lly 

side of front femur where~it varies f~m 
1 

hite to brown. Scopa usually uniformly infuscated or brown, 

occasionally brown peripherally and orange or fulvous 

medialiy~ Inner mandibular tooth broadly truncate, as in 

!. frigida (Fig. 62 ), with tlÎé length of. truncation sub

equal to the distance ~hich separates it from the 3rd tooth. 

Outer m~ndibular tooth Inflexed along the outer margln and 

pointed apically. Inner mandibular cutting edge (whlch can 

187 

be seen with the mandible opened) extending from near the apex 
\\ ' 

of the 4th tooth t9 the base of the 2nd tooth, usually wlth 

a distinct ridge on the inner side along the base'of the 

3rd tooth. Apical margin of clypeus usualiy wlth a small 

medlan indentation, bordered by a narrow subpolished and ~ 

impunctate band. Preapical band on terga III-V (from which 

the apical fasciae normally arise) weakly depressed, eparsely 
;r~ ~ 

-punctate and subPolfehed. Tergum VI weakly concave in 

lateral view J wi th erect J ,.long haire intermixed wi th short . ~ . 
eubappressed barbed haire which tend to obscure the integu-

ment toward the apex .• 

1 
1 
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"" MALE. Length 8-12 mm. Integument including tegulae and 

m~$t~of front legs black. Anterior side of 'front basitarsus 
"( 

with a prominent, glabrous and polished boat~shaped excavation 

extending throughout Most of its length; excavation bordered 

on each side by a dense row of bristles; maximum width, of 
- -~\ 

basi tarsus. yot surpassing width of front tibia; mostly brown,,, 
,,"~"" 

sometimes converging to light brown or whitish along 

posterior and distal borders. Front tarsal segments beyond 

basitarsus usually not i~fuscated, ranging in colour from 

white to orange. Mandible 4-dentate with a moderately deep 

U-shaped emargination between the inner and 3rd de'nticles . 

. Inner side of mabdible with a deep concavity for the reception 

of the apical part of "the al ternate mandible when the mandibles 

close. Ventral mandibular tooth greatly expanded and extended 

basally beyond lower mandibular condyles. Apex of ventral 

tooth with a dense ,brush of plumose hairs which sweeps through 

the glabrous and polished' hypostomal concavity and catapults 

pollen grains outwardly as the mandible closes. Hypostomal 

tubercle elevated as a prominent di sc just below the sweep 

of the· ventral m,andibular toothi apical and posterior side 

of tuberèle w1th elongate white pubescence, anterior side 

concave, glabrous and polished .• Diagonal" transverse, 

glabrous band above hypostomal tubercle weakly polished and 

not distinctIy bordered on each si de by a row of dense 

pubescence. Apex of {'clypeus wi11h,oa small median notch, 

/ 

, r 

\ 
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, , 

which i8 aceentuated'by a blunt tubercle on each side; 

Terminal, antennal segment flattened and polished apically 

on the posterior side. Front coxa spars~ly pubescent on 

~anterior side, except for a dense patch of stout, reddish 
""l 

bristles just above the coxal spine. Apical fasciae usually 

present laterally on terga II-IV, but 'absent on ,t,ergum V. , 

Apical margin of te,rgum VI wi th Median and lateral denti~les 

subequal in s.ize. 

-- __ ~_ ~ _ ... 0. .. 

189 

COMMENT. The female, can be recognized by the broadly truncate / 

inner.mandibular tooth (Fig. 62 >. and the absence of white 

apical fasciae on aIl terga. The d~stinctive broadly truncate 

inner mandibular tooth' 1s stmilar to that present in M. 

frigida; however, M. gemula can' be /dis.tinguished by the 

absence of apical fasciae on the terga, which are clearly' 

present in M. frigida. 

, ' 
/ 

The male can be recognized by the frgnt basitarsus 
/ 

which remain$ strongly infuscated (brown) and i8 ,no broader 
A, 

than its tibia, although it is:specialized, with a broad 
. / 

polished furrow extending throughout i~s length. With the 

front leg folded. the glabrous furrow lies'just anterior to 
/ 

/ 

the outer tooth of the mandlble, wlth the transverse convexlty 

of the outer mandlbular tooth correspon~lng wlth concav1ty 

"too ... / 

/ 
/ 

, 
/ 
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of the furrow along the anter10r side of the front bas1tarsus. 

It 1s proposed that with the mandlbles partially opened, the 
, -"'J 

outer tooth",can be sUd through the furrow' by draw'~ng the 

~~ a~ex of the femur posterior1y, thereby contributing to the 
, t. 

pollen disposaI process. ',' 

DISTRIBUTION. Broadly distributed in North America, extend
t 

in'g from the Northwest Terri tor:ie&" south to California, 
~ 

east to Georgia and Nova S~otia. In Canada H. gemu1a was 
,> • ~ 

co11ected from the fo11owing localities (Map 13): Nova Scotia: 

Annapolis County, 8 Aug. 1923, IF. Hants Cou~ty, 22 June 
""'t-. ' i& ~ 

1931, IF, Rubus; 10 June 1930'" J:'F'; B1ueberry; 8 Ju1y 1931, 
1 

lM, Trilo1ium; la July 1931, 2F, lM, Diervl11a. Kings'County, 
Il 

15 Ju1y ,;l931, 114, Cen,taurea; IF; 20 Ju1y ,1931, IF, Epl1obium; 
. " 

28 June 1976, lM; 5 July 1976, lM. 
~ 

17 J~ne 1924, 2F, lM. 

17 June 1924, iF, lM. 

St.Andrews, 30 Aug. 1913, IF.~ St.Croix, 

St.John, 23 June 1901, IF; 13 Ju1y 1901, 

2M: prince Edward 'Is1and~ Stanhope Nationa1.Park, 12 Ju1y 

1964. Que~ec; ,Abbotsford, 23 Aug. 193~, IF; '9 Aug. 1934. 

Cap Rouge, 8 Ju1y 1953, lM; Il Ju1y 1953, 1M_ Covey Hill, 

July 1921, lM. ~orestville, 8 July 1950, IF; 10 July ~950, 
'{ 

IF. Hemmingford, 2 Ju1y 1922, IF. Hull, 14 June 1~14, IF. 

Ironside, 27 June 1916, lM. Know1ton, I Ju1y 1936, IF. 

~ 
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.. . .. ~r. 

' . .- !~r~ 
'~-

Lac Sam, 21 July 1968, IF. 'Caouis, 8 Aug. 196?, HL 
r "~,, 

Lanora1e, 2 July 1932,' lM. Montreal, 8 July 1885, IF; 15 

July 1916~9 July 1922, IM;24 June 1926; 3 July 1926, 2M; 15 

July 1926, IF; 2 July 1927, lM; 8 July 1927, iFi 2 Aug. 1927, 
, 

lM; 5 July 1929, lM; 15 Ju1y 1929, IF; 12 July 1930, IF, lM; 

, 10 A'lg. 1930, 1Mï 3 Ju1y 1931, lM. Kamouraska County, 26 

Aug. 1957, IF. Ph11ipsburg, 1 July 1961, lM. Queens Park, 

Aylmer, 14 July 1926, IF. Rupert House, 19 July 1949, IF; 

1 Au~. 1949, IF. Ste.Anne de Be1~evue. 28 July 1939, lM; 15 

Aug. 1965, IF; 12 June 1966, lM. Ste. Foy, 26 June 1959, IF. 
1 

Ste.Hilaire, 25 July 1926" IF; 10 July 1927, IF; 25 J~ly 1927, 

11":' Ste.lsidpre, 22 Ju1y 1935, IF. Ste.Therese Isl., 7 Ju1y 

1916, lM. Shawbridge, 7 Aug. 1927, IF, lM. Ontario: Black 

St~rg~6n Lake, 2 July 1963, 3M; 3 Feb. 1965, 2M, emerged in 

labo Burks Falls. 14 July 1926, IF. Dyer Bay, 29 Ju1y 1953, . 
IF; 15 July 1954, lM; 22 Ju1y 1956, IF. Guelph, 14 June 1972, 

o 

2M. Jordan, 8 Sept: 1915, IF. Macdiarmid, 21 June 1922, 'lM; 

25 June 1923, lM. Marmora, 23 July 1957, IF. Merivale, 23 

June 1953, lM, IF. M1d1an9, 14 Ju1y 1974, lM. Minden, 30 
... ~ ..... ~ !If 

Jury 1957, lM. Ogok1, 16 Ju1y 1952, lM. Ottawa, 30 June 

1912, IF; 16 June 1913, IF; 5 Ju1y 1969, IF; 24 JU1y,1969, 

211; 23 June 1913" lM; is Aug. 1913, \111; 13 July 1946, IF; 
" 

18 Aug. 1946, IF,"tripP,1ng Alfalfa. Pelee Island, 31 July .. ' 

1946, lM. 1 Point Pelee, 9 Ju1y 1920, lM; 2 June 1929, IF. 
" 

Speedside, 26 June, 19~5; 1F; 28 June 1965, 1F. TilDDins, 6 

• 0 
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Sept. 1955, IF. Toronto, ,2 Ju1y 1888, 3F; 21 July 1895, IF; 

l' Sept. 189,5, 2F. Manitoba: Gillam, 14 Ju]y 1950, lM; 15 

July 1950, lM. Wan1ess l 28 Aug. 1954, IF, de ad in Pop1ar; 

7 Aug. 1956, IF, in Poplar. Saskatchewan: Smeat,on, 2 Aug. 

1944, IF, Alfalfa. Alberta: Lethbridge, 7 Jul~ 1952, IF, • 

A1falfa. Prairie Bluff Mt., 14 July 1971, IF. British 

Columbia: Chi1cotin Lake, 13 June 1929, IF. Fitzgerald Cr., 

23 June 1922, lM. Gbld~, 17 May 1915, lM. Invermere, 27 
1 

May 1916, lM, Sainfoin. Kam10.ops, 8 Aug. 1943, lM. Kaslo, 

10 May 1906. Kelowna, 9 July 1918, IF; 14 July 1943, lM. 

Lang~ord, 20 July 1962, lM. Mt.Revelstok~, 9 Aug. 1962, IF. 

Okan;tgan Lake, 28 May 1904, lM. Oliver, 24 July 19'53, .lM. 

OS?yoos, 10 June 1919, t.1F.Q Salmon Arm, 25 June 1925, IF.; 27 

June 1925, lM. Sidney, 7 Ju1y 1914, lM, hirta type~ Spil1e-
1 

machine, ~ July 1914, lM. Summerland, 4 June 1919, lM. Vernon, 

23 July 1920. Northwest Territories: Fort WrigleYi 23 July 

1922. IF. Y~kon Territory:~ Watson Lake, 24 Ju1y 1949. 

'. 

'. 

Map. 13. Canadian distributibn of'Megachile gemula. 
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FLOWERS VISITED. AEocynum (Dogbane), (M); Asclepias (Milk-
" 

weed) , (M); Baptisia (False Indigo), (M); Gampanula (Be11-

flower), (M); Centaurea (Star Thistle), (L); Chrysanthemum, 

(M); Clematls, (M); Coreopsis, (M); Diervilla (Honeysuckle), 

(L); Epilobium (Flreweed), (L); Geranium (Cranesbill), (M); 

Gerardià, (M); Medicago (Alfalfa), (L); Philadelphus (Mock-
, 

193 

<r 
Orange), (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 Saskatchewan, Peck and Bolton (1946r 
,~ 

observed a female to nest in poplar; two females were observed 
. . 

to actively trip and cross-pollinate alfaifa flowers and a 
" single female was found on Fireweed. In northwe~tern Ontario, 

Fye (1965) reare~ two femaies and a male from a n~~t made by 
. , . 

binding toge~her bundles of sumac twigs, with a longitud1n~1 

hole in each twig. In)fimilar t~ap nests"in Wisconsin, 

Hed1er and Lussenhop (1968) found nests in two sumac twigs. 

A twig oc~upied in 1956 had a series of 8 cells from whi~h a 

810&le female emerged. The nest was plugged w1th c1rcular ·1 

sections of leaf and a ~ayer of fine wood chips. The other 

tw1g. inhabl ted in 1961, 'contained seven' cells; two males II> 

/' 
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.emerged from the outer cells (nearest to the exit) and five 

females from the remaining inner cell$' 

10. f r"'----I 

---J\LFALFA P~INATING POTENTIAL. 1" M. gemula is widely Although 
~~-', . -[ "_. 

distribute~~ross Canada, specimens are rarely cellected and 
• 

the fàctors which repress their popvJations, are unknown. 

Its presence in su ch far northern regions as Fort ,Wrigley' ,in ,., 

the Northwest Territories, suggests that M. gemula is active 

at 'lower temperatures and May have the potential te pollinate 

alfaifa grown in nortl1'ern areas. A female collec"ted by,. Peck' 

at Nipawin, ~askatchewan, has the scopa loaded with pollen 

collected from alfalfa. Peck (1946) observed females actively 

tripping alfalfa flowers in northern Saskatchewan and Bohart 

(1957) states that in Minnesota Il.4 alfaifa flowers were 

reported to be tripped per minute. 
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'\ .... .. , 
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MEGACHlLE (DELOlmGACHlLE) FRIGIDA SMITH , . 
i'igures 1, 25, 44. 62, 77; Map 1,4 

Megachile frigida Smith, 1853:193 (new spec1es, Un1ted 

States 1 Canada). 

195 

Melach1le (DelQmegachi1e) frig1da; Peck and Bolton, 1946: 

402 (ecology). 

1fegach1le (Delomegachfle) frig1da fr1gida; Pengelly, 

1953:l11 (biology). 

Megac'l}ile (De10megach1le) frlg1da; Hobbs and Lilly, 1954: 

459. (biology) . 
& 

M!lfachi~e .:.(_D ... e_lo_m_e;o&,;;~;;';;;';';f-iOE!.-)'drig1da fr1gida; Pengelly, 

1955:128 (biology). 

Meg&Chile fr1gida; en, 1955:545 (alfàlfa poll1nat1on); 

Stephen, 1956:95 (blology). 

Megachi1e (De10me~chile) frigida frigida; Mi tche1l, , 
. -- ' 

1962:133 (description, distribution and flowers visited). 
". · ..... v ~ 

.. ":1 À \;t_ ....... 
.... -,-

. . 
FEMALE. Leligth 13-16 DID.' Inner"mandibu1ar tooth truncate, 

"'ô-

w1;th lengt'h of truncatlon ..subéqual tot1=he distance to the 
JI, t'i, 1 

precedlng third tooth. Outer mandibular tooth Inflexed a1ong-

the outer margln and tapered apically. Inner cutting èdge 
~ 1 

(which can be seen when thé mandible ie opened) extending 

from near the apex of the inner angle o~ the truncate 4th 

tooth to the base of the .... 2iict-tQoth. Apex of clypeus wi th, a 
, ~------
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narrow, polished and impunctate transverse Median band. 

Cheek distinctIy wider than eye when ex~ined in lateral 

view. Vertex: mesoscutum and scutellum wlth erect, fuscous 

hairs medially. Transverse gradular grooves pn terga II-IV 

weakly depressed, without overlapp~g gradular carinae; 

gradular groove on tergum ·V -usually obl1terated medially. 

Apical bands of terga III and I~distinctly depressed, with· 

white fasciae laterally; tèr~um V usually witb the white 
1 1 

Q 

apical fascia complete (not interrupted medially). Dises of 
o 
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terga III-V with'copious. mostly pale, pubes~ence; terga 111-

V wlth.flne, brown pubescence medially, the hairs becom; 

~ng larger laterally a~d approaGh~n~ the size of the ~copai 
u ~ 

hairs along the extreme lateral border on terga IV and V. 
<!:z. ,,' 

Tergum VI Jeakly concave in lateral view, wtth abundant sub-

erect, branched, black hairs(Fig.cf.46)intermixed with shorter 
~' . 

~, \. <t-

su~.ppr.essed :t.us~ous hairs whi.ch, combl~ed, obscure the blaék 

in ,ument be,neath. . '. 

. 1 " ~ , 
MALE. Length 12-15 mm. -Front legs and mapdibles greatly 

elaborated. Front tarsus creamy white:? and co'nsplcuously 
" .... 

r -" \.~ 1 

dilated; b~$1tarslis approxima,~ely as broad as, J.9ong, flith" a 

deep boat-shaped excav~lOf extending along the ant«rior side; 

"the glabrous e:À:cavation bordered' by' de'(,e, s,tout setae along 
1....' ., 

the eont,ire posterlor s'ide and basa.l third of anterior side. 

: 
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~ 

Tarsal segment~2-4 about twice as ~oad a~ long; last segment 

~bout "three times as long as wide and deflected posteriorly 

at base. Distal end of outer side of front tibia white, with 
, 

a tapered spine at the pos~~ro-distal angle and a dense, 

curved tuft of hairs at the antero-distal corner. Anterior 

-or ~lexor side of front femur with three infuscate basal bands 

extending distally. Front coxal spine strongly elongated; 

approximate1y semicircular in cross section; the fIat upper 

side of spine bearing a row of bristles extending a10~% the 

outer side of the distal two-thirds of the spine,. Conspicuous, 

dense patch of stout, fulvous bristles on anterior side of 
" 

front cox a d1'rected toward the coxal spine. Basal half of 
, 

ventral margin of mandible strongly expanded postero-medially, 

forming an angulation at approximately midpoint between the 

apices of the ventral tooth, near the,base of the mandible, 

and the lst tooth. Ioner side of mandible deeply hollowed 

out for the reception of the distal half of the alternate 

mrn4ib1e, when mandibles close. Cheek just above hyp~stomal 

c6nca:ity~and tUberclé, wit~ a }UbPolished g~abrous band, 

1?orderedA~on each side by a row of white pubescence. Terminal 

antennal segmen~ distinctIy fla~tened and expanded;subp~Iisbed 

and 'glabrous on poster10r,side and with dense, ~~rt, pilosity 
q ; 

on anter1o~·side. Apical margins of terga II and III depressed 

'\ and t_asctate lateral1f; fascia present on tergum IV and, 
1 

~8Ual!y absent on ter,um V. Apical margin ~f te~um VI witb 

'1 

y 
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a weakly developed late,ra~ tUbercle, '6ut, wlth a promlnent 

carinate submedian p~ojection. Tergum VII usually wlth a 

distinct tapered, Median tubercle. 

COMMENT. The female of !. frigida can be distinguished from 

~ll other species of Megachile by the broadly truncate, inner 

mandibular tooth (Fig. 62); the presence of white apical 

fasciae on abdominal terga II-V and the uniformly fulvous 

scopa~ The trun~~te inner mandibular tooth is also present 

in M. gemu!a; how~ver, the two species can be se~arated by 

the colour of the scopa wh1ch i~ uniformly fulvou~ in M. 
frigida and piceous in.M. gemula. 

./ 

\ The male of M. frigida can be distinguished from aIl 

.other species of Megachile by the sharp, longitudinal, 

carinate edg~ along the postero-dorsal si de of the distal 
, 

third of" front femur. The elongated hypostomal 

tubercle which overha11'gs the- glabrous and pO,lished hypostomal 

concav1ty, permits the ventral mandibular tooth to slide be

tween the tûbercle and occiput as the mandlble closes. Thus, 

the pollen grains.whlch ~ tripped by the flower" agai~st the 

"'"- hypostomal region of the"'maie bee are, in turn, c'atapu:t,ted 

outwar,dly by the dense brush of hairs a t the apex of thè 

ventral tooth extendlng a llt~le b~yond the lower mandibular 

condyle, as the mand1ble closes~ 

. ,-, _o. _. ___ _ 
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DISTRIBUTION. Widely dis,tributed across North America, 

part icularly in the more nort'he~n regions; extending from C:iI' 

the Northwest Territories, south to ~rizona, east to New

foundland. In Canada specimens of ~. frigida have been 
" 

collected from the fol1owing locations (Map ): 
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Newfound1and: Bay of Islands, 19-24 JUly>1907, 2M; 26-29 Ju1y 

1907, IF. 'Campbell ton, 28 Mar. 1949, IF. Carbonier, 2 Aug. 

1925. IF. Codrey Valley, 7 Aug., lM. Gander. 19 July 1949, 

lM: 29 July 1949, lM; 2 Aug. 1949, IF. Humber River. 24-26 

July 1907, lM. St.Georges, 25 Aug. 1953, IF. St.John's, 

23 Aug. 1958, 1F~ 10 July t972, lM. Swift Current, 8 July 

Hi63 , IF; 8 Aug. 1963, 2M. Nova Scotia: Baddeck, 23 Ju1y.-

1936, lM. Hants County, 22 June 1931, lM, IF; 25 June 1932, 

lM. Kent Ville, 30 July 1914, IF. Kings County, 8 Aug. 1929, 

IF; 31 July 1930, 6F; 13 July 1931, IF; 20 July 1931, 2F, 5M: 

21 Ju1y 1931, IF. Lunenburg County", 4 July 1931, lM. 

Picton; 1 Aug. 1914, IF, lM: 4 Aug. 1914, IF. Truro, 10 Aug. 

~923, 3M., New Brunswick: Acadia, 7 July 1976, 2F. Delhousie, 

24.July 1915, lM. Fredericton, 7 Aug. 1914, lM; 10 Aug. 1922; 

IF. Painsec, 4 Aug. 1914, IF. Red Rapids, 23 Ju1y 1913, 2M. 

St • Croix, 17 June 1924, lM; 23 June 1976, 2F, 2M. St. St e_{>h en '" 

15 Ju1y 1910, IF. University of New Brunswick, Fre~ericton, 

10 Ju1y 1961, IF; 3F; lM. Prince Edwar~ Island: Char1otte-

town. 3 Aug.' 1914, lM. Pa1vay House, Canadian National Park, 

19 July 1940, lM. Dundee, 13 July 1964, 1r. Quebec: 

, 

1 
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Anticosti Island, 13 Ju1y 1915, IF. Aylmer, 1.July 1924, IF. 
~ ~ 

Cap Rouge, 4 July 1953, IF. Caacapedia R., 10 July 1934, lM. 

Charlevoix County, 5 Aug. 1915, IF; Il Aug. 1915, lM. Cavey 

Hill, 12 Ju1y 1927, lM. East Coast James Bay, July 1920, 2F, 

3M. Forestvil1e, 8 Ju1y 1950, 5F, lM; 10 July 1950, 9M; 13 

July 1950, IF; 14 Ju1y 1950, 2M; 8 Aug. 1950, IF, lM;' 9 Aug. 

1950,' IF. FranqueJ.in, 28 July 1963, lM. Gaspe Penn. 22 July. 

1934, lM. Great Wha1e Ri ver, > 24 Ju1y 1949, IF. Hemmingford, 

10 Aug. 1916, IF; 4 Ju1y 1931. Hull, 14 June 1914, lM. 

Joliette, 19 July' 1917, lM. Kazabazua, 21 Aug. 1914, lM. 

Lac J. Cartier,. 3 July 1947, IF. Lac Vision, 4 July 1954, 6M. 

Lakeside, 22 July 1931, lM. Lanfe1, 10 June 1931, lM; 10 

Ju1y.193f, IF; 4 Ju1y 1933, IF; 23 Ju1y 1935, lM. .., Lanoraie, 

3 Sept. 1925, IF; 2 Ju1y 1932, IF. LeRe1aia, 2 Aug. 1947 t' . / 

, 
lM. Levis, IF, 3M. Lowe, 12 Aug. 1948, 3F. Mistassini Post, 

3 Ju1y 1956, 2M; 6 Aug. 1956, IF; 7' Aug. 1956, lM; 10 Aug. 
\ 

1956, 4F, lM. Mt .Albert, 4 Ju1y 1954, 6M. Montfort, 12 Ju1y' 

1961, lM. Mont Joli", 29 Ju1y 1954, 2F; 2 Aug. 1954, IF;' 
/ 

6 Aug. 1954, IF; ,9 Aug. 1954, IF. Montrea!, Ju1y lS8"4 , IF; 
1 ._--

10 âug. ,1884, IF; J .1Y 1885, Il,{ i 14 Ju1y 1888, IF; 26 June 

1916, lM; 8 June 18, IF; 10 Aug. 1921, IF; 3 Ju1y 1926, lM; 
" 

J . ::: 24 JuIf. 1926, lM; 1926, 1F; 16 July 1927, IF; 3a-

JuIf, 1928, IF; 14 Aug. 1~28, IF; 1 Sept. 1928, IF; 4 Aug. 

1930, IF; 17 Aug " 1930. IF. . New ~~hmond, 6 Aug. 1954, IF. 

/ 

/ 

, , 

1 
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~er~, 2F. Rivington, 5 JU1: 1929, 2M. 
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A 

Rupert Rouse, 14 .. 
19'21, IF;"7 Aug •. 1~49, IF. Ste.Anne de Bellevue, 23· 

Y 1961, IF; 28 June 1964, IF; 4 Aug. 1965, IF; 15 Aug. 

5,:lF; 16 Aug. 1965"lF; 17'Aug. 1965, IF; 27 June 1966, 

1 .1M; 19 June 1967, IF; 14 Ju1y 1967, IF. Ste. Anne des 

Ste. Anne de la Pocatiere, 8 Aug. 

St.HL1a1re~ 1 Ju1y 1908, 28 July 1927, 

; 17 Ju1y 1926, Shawbridge, 

1929, lM; 7 Ju1y 1930, IF. Tadoussac, 7 Aug. 1919, 

Aug. 1919, IF; 21 Ju1y 1932, IF; 4 Aug. 1932, IF. 

ntario: Agawa Bay, 21 Aug. 1959, 1F.- Algonquin Park, 19-21 

IF; 6 Aug. 1961, lM. Belleville, Ju1y 1943, IF. 

Calabogie, 13 July 1969, lM; IF, 
, 

Cochrane, 8 Aug. 1917, 

Dunedin, 22 Ju1y 1952, IF. Dyers Bay, 9 Ju1y 1952, lM; 

,8 July 1952, IF, lM; 29 Ju1y 1952, lM; 30 July 1952, IF; 6 

,u1y 1953, 2M; 8 Ju1y 1953, 3M; 10 July 1953, IF; Il July, . 

, 953, 2F; 12 July 

~F; 19 July 1953, 
, 

1953, IF; 13 Ju1y 1953, lM; 16 Ju1y'I953, 
{ 

~F; l:Jui~ 1954, lM; 12 July 1954, lM; 13 

'July 1954, lM. - " Grove Bay, 16 July 1960, lM. Guelph, lM. 

:Jordan, 4 June 1915, IF; 12 June 1919, IF. Leaside, 28 July' 
1 

1 11961, IF. London, 19 July 1967, IF. Ma~ora, 6 Ju1y 1939, 
1 

2M. Meriva1e, ,30 Ju1y 1930, lM. Mississauga, 12 June 1949, 

lM; 13 June 1949, 'lM; 17 June 1949, lM. Mooso~ee, 19 Ju1y 
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1934, lM. Nep1gon, 9 Ju1y 1898, lM. -Ogok~, 18 Ju1y 1952, lM; 

'y 

! 
/ 



~,-: 

202 

, 1 

1 Aug. 1952, lM. Ottawa, 24 June 1913, lM; 27 June 1913, lM; 

7 July 1913, IF; 14 June 1914, lM; 18 Aug. 1917, IF; 15 June 

1952, IF; 3 Ju1y 1954, 2F; 29 June 1955, IF; 8 June 1962, lM; 

9 June 1962, lM; 28 July 1962, IF; 16 June 1963, IF; IF. 2M. 

Peninsu1a, 27 July 1943, IF. Quarries, 13 J~ly 1946, lM; 18 

Ju1y 1946, 2F. Sand Lake, 29 June 1926, lM.' Smoky Falls, 8 , 
J 

Aug. Ju1y 1934, IF. Sudbury, 7 Ju1y 1889, lM; ~5 1889, ,IF; 
/ 

1893', IF; 23 June 
1 

1925, lM; 10 Ju1y 1925, lM; 11 July 1925, 

IF; 21 Ju1y 1957, lM. Thessalon, 31 July 1957, IF. Thorn1oe, 

9 Aug. 1917, 2F, 2M. Toronto, 2 July 1888, IF, lM; 6"July , 

1890j 16 Sept. 1891, IF; 18 Sept. 1891, IF; 1 Sept. 1893, IF; 

2 Ju1y 1894, lM; 18 JU1y 1898, IF. Vine1and, Ju1y 1956':';CllF . 

Manitoba: Brandon, 4 April 1948, 5F. Carberry, 7 Aug. 1948, 

lM. C1ear Lake, 2 Ju1y 1951, IF. ~rickson, 16 Aug. 1975, IF. 
; 
Gil1an, 22 Ju1y 1949, l:f, lM; 14 Ju1y 1950 , ' 3M; ,,15 July 1950, 

lM; 19 Ju1y 1950, 4M; 21,Ju1y 1950, IF; 28 July 1950, IF. 

Hecla, 26 Ju1y 1962, ,IF. Sprague, 5 July 1947, lM; 6 Ju1y 

1948, 2M; 7, July 1948, 5F, 3M; 22 June 1950, lM; 17 Ju1y 1950, 

2)1. Teu1on, 1~r'~:n)1920, lM; 23 June 1920, 2F, ,4M; 24 July 

1922, IF. Wan1ess) 19 Ju1y 1951, 2M; 15 Ju1y 1952, 2F~ 2M; 

23/July 1952, IF~ lM; 18 July 1953, IF; 30 Ju1y 1953, 2F; 1 

Aug. 1953, IF; 20 July 1954, lM; 27 Ju1y 1954, 3F; 15 Ju1y 

1955, lM; 18 ,Ju1y 1955, IF; 19 July 1955, 4F; 1 Aug. 1955, 2F; 

, 

4 Ju1y 1956, IF; 5 July 1956, IF; 5 July 1957, lM; 19 July 1957, 

lM; 21 Ju1y 1957, lM; 27 !uIy 1957, IF; 26 July /1958, lM. 
! 
j 

1 
1 
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Saskatchewan: Christopher Lake, 19 June 1939, lM; 21 June 

1939, IF, lM; 4 Ju1y 1939, 2Mi 27 July 1939, 1M~' Love, 3 
, 

Ju1y 1944, 5F, 5M; 27 July 1944, l7F, 2M; 29 July J944, 8F; 

"" 

20~ 

3 Aug. 1944, 4F. Nipawin, '30 June 1944, 2F;' 1 July 1944, IF, 

2M; 18 July 1952, IF. Rosthern, 17 July i914, lM. Smeaton, 

2 Aug. 1944, 2F. Snowden, 14 July 1944, 9F; 28 Ju1y 1944, 

22F; 15 J~rY }944, 2F, 2M; 20 July 1944, IF; 2 Aug. 1944, 4F, 

lM. Ti~le, IF; Totch River, 29 June 1944, 4F, 9M; 31 July 

1944, 4F,; 3 Aug. 1944, 7F, lM; 30 Aug. 1944. Waskesin Lake, 

2 Aug. 1939, lM. White Fox, 27 June 1944, IF; 21 July 1944, 

IlF; 1 Aug. 1944 " 2F. Alberta: Aspen Beach, 25 Aug. 1944, 2F. 
1 

Banff, 25 Ju1y 1910, lM; 5 Aug. 1915, 2F; Il Aug. 1916, 2F; 

17 Ju1y 1922, IF; 27 July 1922, lM; 3 Aug. 1925, lM; 18 Ju1y 

195O, IF; 1 Sept. 1950, IF. Beaver Dam, 20 Aug. 1915, IF. 

Beaverl.odge, Il June 1931, IF; 21 June 1931, lM; 6 July 1931, 

3M; 17 July 1931, lM; 31 Ju1y 1961, IF. Ben Lake, 18 Aug. 

1915, 2F. Calgary, 29 Ju1y 1916, IF; 18 July 1917, IF; 2 

Sept. 1946, 7F; 10 Sept. 1948, 1Fi lM. Cherhil1, 8 Ju1y 1952, 

2M; 5 Aug. 195e, 3F, lM. Clymont, 23 June 1936, 3M. De1-

burne, 12 July 1959, lM. Edmonton, 12 June 1915, lM; 23 J~ne 

1915, IF; 26 July 1915, Hf?; 28 Aug. 1915, IF; 28 July 1916, 

lM; 20 April 1918, IF; 24 Ju1y 1925, lM; 29 July 1959, IF. 

E1kwater, 20 July 19~6, 1~. Fort Vermi11ion, 7 Aug. 1959, IF. 

Frank, 15 Aug. 1926, lM. Jasper Park, Sept. 1916, 2F. Judah, 

12 July 1914, lM. Lemont, 27 Aug. 1972, IF. Lethbridge, 28 
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Ju1y 1914, IF; 31 July 1914, IF; 28 July 1916, IF; 18 July 

1917, lM; 6 Aug. 1923, IF; 16 Aug. 1923, IF; 30 July 1926, 
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IF; 26 Aug. 1927, 5F; 13 Aug. 1940, IFi 19 Aug. 1948, ,IF; 8 

July 1949, IF; 28 Aug. 1950, 2F; 14 Aug. 1951, 2F; 15 Aug. 

1951, 2F; 17 Aug. 1951, IF; 20 Aug. 1951, 6F; 7 July 1952," 3F; ----
9 Ju1y 1952, 2F; 16 Ju1y 1952, IF; 23 Ju1y 1952, 1Fi 25 Ju1y 

1952, IF; 28 July 1952, 4F; 30 July 1952, 2F; 31 July 1952, 

4F, lM; 18 Aug. 1952, IF; 28 Aug. 1.952, 3F; 31 Aug. r952, IF; 

19 July 195,3, 3M; 4 July 1956, lM; 19 Ju1y 1960, IF; 18 June 

1963, IF; 13 Aug. 1963, IF. Macleod, 21 Aug. 1951" IF. 

'Manitou, 14 Jupe 1959, lM. McMurray, 6 July 1953, lM; 29 

July 1953, lM. Med~cine Hat, 15 Ju1y 1917, 2F; 1 Aug. 1917, 

1 lM. Moraine, 7 Aug. 1927, lM; 17 Aug. 1927, lM. Nordegg, 

21 July 1926, 3M; 27 JUly-i936, 2M. Pibroch, 1948, lM. 

Pincher Creek, 12 Sept. 1963, IF. Port Hill, 23 July 1954, 

IF. Prairie Bluff Mountains, 4 July 1970, IF, lM; 7 Ju1y 

1970, IF; 19 July 1970, IF, 2M; 31 July 1970, IF; 14 Ju~y 

1971, IF; 23 July 1971, lM; 25 July 1971, IF; 26 July 1971, 

IF; 27 July ~s-; IF, 3'M. Redc1iffe, 1 Aug. 1917, IF. Red 

Deer, 22 Ju1y 1926, IF. Sangudo, 1? Juiy 1939, IF. Scandia, 

20 Ju1y 1946, '4F; 16 May 1949, lM; 18 May 1949, 3F, lM; 19 

,May 194~, IF; 20 Ma~, 194~, 2F; 21 May 1949, 3F; 23 Ma~ 1949, 

2Fj 24 May 1949, 3Fi 26 May 1949, 3F; 28 May 1949, IF; 21 

June 1949, IF; 18 Ju1y 1950, 2F; 26 Ju1y 1951, 4Fj 6 Aug. 
-ri 

1951, IF; 19 June 1952, lM; 20 June 1952, lM; 14 Ju1y 19~2, 2F; 

,'ifrJ ' 
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7 JUly 1953, lM; 1949, IF; lM. Seven Persons, 8 Ju1y 1952,. 

lM. Vauxhall, 8 Aug. 1950, IF: 20 July 1951, ,1Fi no date, IF. 
1 

Wabamun, 7 July 1931, 3M; 28 June '1936, lM. .Waterton, 14 Aug. 

1921"lM; 8 July 1923, IF. White Mud R., 15 Ju1y 1932, lM. 
\ 

Bri tish Columbia: A'fasSiZ, 8 July' .1914, IF. Alaska Highway, ' 

3 Aug. 1959, IF; Il jUg. 1960, IF. Charlie Lake,' 3 Aug
l
• 1959, 

IF.. Chase, 30 Ju;ty 1943, lM. Ch11,cot in, 17 July 1920, -lM i 
~ 

25 July 1920, lM; 1 July 1929, IF; 29 July 1930, lM. Cranbrook, 

1 JU1y 1963, IF, lM. Forbidden Plat, 13 July 1935, lM. 
lt , ' 

Francis Lake, 5 July 1924, lM. Golden, 17 May 1915, lM. 

Huntington, 30 June 1953, lM. Invermere, 30 June 1914, 3M. 

Kamloops, 13 June 1943, lM; 25 July 1943, IF. Kasl0, 'Pl June 

1905, lM; 20 June 19-05, lM; 1 July 1905, 2F, 2M; 7 May 1906, 

lM: 3 June 1906, lM; 5 June 1906, IF; 10 June 1906, IF;, 30 

June 1906, lM; 23 July 1906, lM; 24 July 1906, IF, 2M; 26 Aug. 

1906, lM; 24 July 1907, IF; 11 June 19};0, lM. Kimberly, \20 

Aug. 1953, SF. Lillooet, 4 July 191,6, IF. Monte Creek, 7 

July 1929, 2F. Mt.MeLaine, 12 Ju1y 1926, lM. Mt. McLean, 20 ' , 

Aug. 1920, IF. Mt. Revelstoke; 15 July 1931, 2M; 14 July 1952, 

~lF; 31 July 1952, IF. Nicola, 26 July 1925, lM. Okànagan, 

Aug., lM. Okanagan Falls, 3 June 1919, IF, lM. Oliver, 24 

JUly 1953, lM. 

July 1950", IMf 
1 July 1927, 1~(. 

Pitt Meadows, 9 July 1953, 2F. Robson, 20 

Rolla, 14 Ju1y 1927, lM; l~~ly 1927, 4F; 23 

Ruskin, 17 July 1953, IF. Salmon Arm, 6 June 

1925, lM. Shuswap Lake, 31 July 1961, lM. S1eamous, Il July 

/ 

'jÎ 
'1 
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l , 

1914, 2M. Sm1thers, 1 Sept. 1915, IF. Sp111emach1ne
o

, 3 
t 

July 1914, 2M. Sqùamish, 1 Aug. 1953, 6F, 14Mi 2 Aug. 1953, . 
7F, 2M; 3 Aug. 1953, 4F, lM: 5 Aug. 1953, IF, 

2F~ 4M; 8 Aug. 1953, 4F, 2M: 9 Aug. 1953, 6F, 

6 Aug. 1953,-

. 
1953, lOF, 3M; 12 Aug. 1953, 2F, 3M; 13 Aug. 

10 Aug. 
.; 

53, 12F, 4M;' 

14 Aug. 1953, lM; 15 Aug. 1953, lM; 18 Aug. 1 953, 3P, lM; 31 . ..... // 

Aug. 1953, 2F. Steelhead, 31 May 19~3,-~·lM; 24 Ju1y! 1933, IF; 

9 May 1934, IF. S~er1and, 10 Aug. 1916, lM. Vancou~r, 2 

Ju1y 1903, lM; 12 -Aug. 1916, ~F, 2M; 1J5 Aug. 1916, IF; 13 

July 1965, lM. Vernon, 28 Ju1y 1920, IF; 18 Aug. 1923, IF. 
1 

Victoria, 13 Aug. 1916, IF. Northwest Territor1es: Cameron 

Bay, 28 July'1937, IF. Fort McPherson, 20 Ju1y 1957, 2M; 25 

July 1957, IF. Fort Norman, 29 June 1922, lM; 23 Ju1y 1922, 

lM; 27 July 1922, IF; 6 Aug. 1922, lM; Il Aug. 1922, IF'; 15 

Aug. 1922, IF. Fort Smith, 20 June 1950, lM; 12 July 1950', lM; 

22 Ju1y 1950, lM; 8 Aug. 1950, IF; 12 Aug. 1950, IF. Hay 

" 'Ri ver, 27 July 1951, 2F; 28 July 1951, IF; 4 Aug. 1951, 3F; 
, 

12 Aug. 1951, IF. Norman Wells, 22 July 1949, lM; 23 Ju1y 

1949, IF; 27 Ju1y 1949, lM. ~e11ance, July 1936, IF. Yellow

knife, 26 July 1949, 2F; Il. Aug. 1949, lM. Yukon Territory: 

Rampart Bouse, 4 July 1951, lM; 7 July 1951, 2F, SM; 9 July 

1951, 2F, 21&; 10 July 1951, 3F, 6M: 12 July 1951·, 2F, 6M. 

Alaska: Amherst, July 1917, IF. Anchorage, 31 July 1951, lM. 

Big Delta, 26 June 1951, IF. 

... ...,..~-.-.~c ..... ::~ ....... ~ ... ~ ..... ~~ .. ~.....,..;.;.h .... ..i.;,;':,;:;;7.7...:=-... ".~..:-."'.'"._~,._. __ . - ,". ---;--~------------ --------
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FLOWERS VISlTED. Apocynum (Dogbane, Indian Hernp) , (M); Aster, 

(ML); Astragalus (Milk-Vetch), (M); Carnpanula (Béllflower). (M); 

" Cirsium (Common Thistle). (ML); ~i1obium (Willow-Herb), (H. 

M, ML, PB): Hypericum perforaturn (St. John' s-wort), (P); Lotus. 

corniculatus (Birdsfoot-Trefoil), (P); Malvastrum' (False 

" Mallow), (M); Medicago sativa .(Alfallà\) (H, M, ML. P, PB); 

Selilotus alba (Sweet Claver), CP); Monarda fistulosa (Horsemint), 

(P); Pentstemon (Beardtongue), (M); Prunella vulgaris (Selfheal), 
• 

(P); Ranunculus (Buttercup), (P); ~ typhina (Sumac), (P); 

Rosa (Rose), CM); Sonchus arvensis (Sow-Thistle), (PB); 

Trifolium (Clover), (M); Verbena (Vervain), (P); Vicia (Vetch): 

(M, ML). 

Map. 14. Canadian distribution of Yegachile frigida., 
i • 
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BIOLOGY. The pointed and inflexed outer mandibular tooth, 

which does not become abraded or dulled...1n older",Aema1e bees 

(Fig.62), and the large, adductor muscles housed in the 

. broad temple behind the eyes, enable the female ta bite into 

and excavate nesting hales in decayed-\wood. Stephen (1956) 
, \ 

observed a fe~ale excavate a tunnel ovèr 10 cm deep in 3, 

hours and 40 minutes in a small poplar log lying in a barn 

in Manitoba. In southern Ontario, Pengé1ly (1953) found a 

Alberta, Hbbbs and 
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pi~ce of wood containin~ 26 ce1is and in 

Li1~y (1954) reported at least 3 females 

in a rotten log containing ~1 cells. 

~ 

nesting gregariously 

Nests have been found in poplar, willow, map1e, cedar 

and elm (Pengelly, 1955). In laboratory rearings; Stephen 

(1956) found a high' rate of larval mortali\y. In Manitoba, 

M. frigida is the most abundant species and 1s eommonly found , 
in dee,aying pop1ar wood. Preferred levels of wood decay 

occur 4-7 years after the tree is felled; t,he wood remains 

suitable for habitation for 7-15 years, rarely lasting for 

more than 20 years. Tunnels made br emerging wood boring 

insec~s are sometimes used by the bee te penetrate the firm 

outer-surface of the wood.' Generally, the bee does not fOllow 

the exit passage of the wood borer for more than half an 

inch (1.2 cm) (Stephen, 1955), but excavates a tunnel of 
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its own preferr~d. size and slope in the .softer, inner part 

of "theOwood. 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, l 

. to 26 cells may be construct~d and p,rovis'ioned wi t"hin tha t 
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nest (Pengelly, 1955). Leaves,from the following variety of 8 

plants are cammonly used for constructing the cells: Rubus 

Idaeus (Wlld Raspberry), CP); Fragaria vesca (Wlld Strawberry), 
. 

(P): Acer nlgrum (Sugar-Maple), (P); Cornus stolonifera . 
(Red Osier) J (P); Ribes- (Gooseberry), CH); Verbascum tbapsus 

! . 

(Mullein), (P); Ostrya, virginiana (Hop-Hornb~), (~; Fagus 
..., l' \ 

grandifolla (American Beech), (P); Salix (W1.ll0~.' JJi); 
Polygonum (Knotwood), (H); Epfloblum (FireWe~); Trifolium 

pratense (Red Clover), (P); apdMedlcago sativa (~a) J CP). 

Following construction J provisloningc and deposi tion 

of the egg in each ce11 in the tunnel, extra ~recautions are 

taken to secure1y seal the nest wlth'an elaborate plug against 
~ 

parasites, predator~ and nest destroyers. Pengelly (1955) 

observed a plug to be cODstructed alternately of clrcular 

le&! dises and sawdust as fol10ws: dise of sawdust 1-1/2 mm 

th1ck plaeed o~ top of the lea! cap; 2 round leaf-pieces (5-
• 

6 mm in diameter completely cover1ng the openlng); sawdust 
Il-
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plug '2 mm thick; 3 round 1eaf-p4.eces sawdust plug 2 mm thick 

and finally 22 round ~eaf-pieces. 

'PARASITES AND PREDATORS. Spe~ies of Coelioxys which have 
,-

been reported to be p,arasitic on M. frigida are: Q. funeraria 

Smith, f. moesta 'Cresson and C. soda lis Cresson (Medler and 

Lussenhop. 1968). 

ALFALFA POLLINATING POTENTIAL. In a st,!dy of alfalfa seed 

production ir northern ,Saskatchewan, Peck and Bolton (1946) 

found that in areas where 4ecaying poplar 10g,s were availab1e 

for nesting sites, M. frigida was the most common and by far 

" the most important pollinator of, alfalfa. Similarly, in 
, -< 

Manitoba, Stephen "(1955) stat~d that M. frigida and M. . 
latimanus were exceptionally efficient and showed preference 

for alfalfa even when there was a.n a9undallce of competing 
-~ 

wild flowers such as 'Fireweed adjacent ta tne alfalfa field. 
" 

In southern Ontario, Pengelly (1953, 1955) recorded females 
\ 

visiting 20-26 flowers per minute a.nd tripping 100% o~ the 

flowers visit~d. ~engèlly found, however, tbat populations 

of Melachile \were much too low to set profitable alfarlfa seed 

crops. ,Ile ëO~ld not find any leaf-cutter beea OD a 30-acre 
" 

(12.141 ha) aifaIfa field near Georgetown, Ontario, which he 
'0 • 

• ~ J 

examined seven times durlng 1951-and 1952. Similarly, in 

. . 
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southern Alberta, Hobbs and Lilly (1954) seldom found leaf

cutter bees o~ "alfalfa fields. On one ~ccasion, they found 

~. frigida tQ be an important pollinator in an isolated 
... 
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alfalfa field in a river valley. They attributed the scarcity 

",of !f. frigida te> bet due to the absence of rotting logs which tf 
~ \ 

could s~~e aB nesting' :rte •. 

Simple and pra~ical pest~g sites for leaf-cutter 
1) J..< ..." 

bees were devised by~. W.D. Clarke,' an alfalfa grower at 
(' 0 ~ t ) 

Nipawin, Saskatchewan (P~k and BQlton, 1946). Holes~d/4 .. 
inch in diameter and 4 inches long (.635 cm ,in diameter'and 

9.16 cm long) were.drilled into logs, at a sligbt incline . ~" 
'~1 . 
toward ~he base to,prevent wâter from flowing into them. 

, \ 

The holes were drilled.oD sides~osed to sunlight and 
1 ) <1' 1 

a,ordtng to fec~ and Bolton .. .<"19(46) " .•. almost immediately' 

l~af-cutter bees investigated the ho1e~~d began carryin~ 
i.~ pieces of leaf" for constructing cells. -Placing a log, 

'f!('" along the edge of t~e (ield and ha#in~ nearly 1.1°1 of the 80 .,. 

/ 

,.: 

" holes drilled into,. the log occup!'ed by bees, persuaded the 
, 

authors to fo~esee this ~ a sound practise for providing 

nesting si tes and achievliii adequat'e cross pol~ination for 
~ , 0 

a1falta. 

.. 
The rapid rates ~f occupancy ot the boleso i~ logs at 

Nipawin were probably~ due to the bigh density ot"native leaf-

" 
: 
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cutter bees in the region. In other-Iocations, such as 

Georgetown, Ontario, or large, int.~~se1y cultivated regions 

in the Prairie provinces, populations are depleted to tbe • 
extent that even if a number of 1eaf-cutter bees could be 
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-.' 

f<\utid. i t 'Sou1d take at least sixr,years ~i th an amp~e supply 

of nésting.sites and continuing supply of flowering alfalfa, 
-'" 

to bui1d up an effective pol1in~ting po~ulation. 

'ro study the speeies inhabiting the ho4's made Ç' the 

10gs 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 adu1ts of M. frigida eme~ged. 

The authors presumed that exclusion of M. frigida may have 

been' due to more aggressive appropriationing of tunnels by . \. 

niva11s and inermis." Pengelly (1955) repor~ed that three

eighths~'of an inch (9.5 1lID) boles drilled into stove-wood 
" 

were t~oroughly explored by !. frigidâ but we~e not adopted 

as nesting,sites. Neither-Fye ~1965) in northwestern Ontario, 

nor Medler and Lussenhop (1968) in ~isconsin, reared any !. 
4,!' 

frigida from their bundleS'Of s~mac ne~t traps. It ls pro~ 

posed that this species cannot chis el holes in sound wood, 

but that decomposed wood i~ esse~tial to enable.them ta 

excavate appropriate' nest ing si tes. It bas/Illso been 
o / . /' 

suggested (Pengelly, 1955) that M. frlP:da nest under stones - ~~ \ / 

or in underground burrows. BPec~:,/~xcavating underground 

/ ' 

/ 
/ 

\ 
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burrows develop strong1y abraded mandib1es (Fig.lO) which 
~ 

wou1d be ineffect1ve (too duI1) .1n subs,quent tunne11ng in 

, wood. Sinc~ the mandibles in M. frlgida remain pointed eV'e1l 

in older females (Fig.64), it ls proposed that this species 

is limit~d to the excavation pf tunnels and nesting in rotting 

wood. 

Rotten wood ls an Integral part of nest excavation, 

ce1~ partitioning and pl~g jormation. Aecording to Stephen 

(1955', the forest surrounding the alfalfa field has to be 

managed to provide a continuum of dead and adequately decayed 

trees. Thus, it may be that the strlps of uncultivateg __ Iand 
1 

p~oposed by Salt (1940) would not es,sentially fuifii the. 

decayed,wood-nesttng reqûlrem~nts essential for maln~a!ning 

high popu1aty>n- -aèns! ties of !!. frigida. 

Stephen (1955) obseryed nests of ~ frigida in decayed 
~ wood and old sawdust from mill waste. It is propb~ed that 

rott~n pleces of wood with holes drilled through the barder 

outer layer, could b~ assembled to serve as nesting sites 

slml1ar to thos,e n~ prgvided for !. rotundata (Hobbs, 1973). 

Or, wood partlcles (sawdust) cou1d be compressed into tlmbers, 

simllar to partlcle plyboJfd, and,adapted as ,nesting sites 

for these bees.. 

-;1 
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The principal ~actor· which cont~ibutes to the con-
• . striction and,destructiop of populations of M. frigida in 

alfalfa growing regions', ,fs the absence of appropriate nest

ing sites. If M. frigida could be induced to nest in the 

rotting wood or particle bpards whlch could, be economlcally 

~rovlded for them'; and if they wou1d ut.l1ize alfa1fa leaves 

to build their cells (as has been observed and reported by 

Pengelly (1955)), then the bee populations whicb once con

tributed to producing over 1000 lb. ,of alfalfa seed per acre 
.,. , 

cou1d be expan~ed to produce similar yields ln any alfalfa 
\ 

producing region in Canada, at negligible care and cost (to 

the producer. 

Thus, !. frigida, ·which in the earlier" pioneer days 

colncidentally inha.bited the rotting fel:1ed logs which were 

a part of land clearing and brea.king, co~ld again contribute 

to the export of alfalfa. seed for which there ls currently 

in very strong, world~wlde demand. 
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MEGACHILE (DELOMEGACHILE) MELANOPHAEA SMITH 

Figures.23, 24, 39,' 63. 79; Map 15 

Megachi1e me1anophaea Smith, 1853:191 (new species)~ 
, 

Megachile (Delomegachile) melanoPhea var. ca1ogaster; 

Mitchei1 1935:195 (description of female and distri-

bution) . 

Megachi1e (De1omegachi1e) me1anophaea; Peck and Bolton, 

1946:412 (bio1ogy); PengeI1y, 1953:111 (A1fa1fa 
~ 

po111nation); Hobbs and Hi1ly, 1954:459 (eco1ogy, , 

po111nation); p'enge101y, 1955: 16'6 (b101ogy and Alfalfa 

pol1ination); Stephen, 1955:546 (biology). .. 
Megachi1e (De1omegach11e) me1anophoe me1anophoea; 

Mitchell, 1962:138 (descr~ption, distribution and 
Q 

flowers visited), 

Megachi1e (De1omegach11e) melanophoea submelanophoe~; _ 
) 

Mitchell, 1962:140 (description of female and f10wers 

visited) . 

" 
~EMALE. Length. 12-14 Head, thorax and first two 

215 

"l 

abdominal segments, in dorsal view, predominant1y with copious 

yellowish-white pubescence mostly o~scuring the black integu

ment beneath;mesoscutum medial1y and abdominal segments beyond 

the second, with sparse, black to brown pubescence, not, 
. 

obscuring the black integument, thereby exposlng striking 
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colour,contrast. Scopa varying from orange to occasionally 

mostly black peri~herally with some reddish reflections 

medially. Pubescence on cheek, vertex, front femur and meso-

pleura varying from dark brown,to pale or intermlxed with 

brown and yellowish-white. Mand1ble flattened wl'th the outer 
( . 

~ooth expanded and obliquely rounded ap1cally; inner cutting 

edge (seen with the mandible opened) not extending outwardly 

> beyond the 3rd dent1cle. Inner mand1bular tooth with a 

distinct cavity at apex formed by the inner and outer cutting 

edges attaining the same elevations and fusing along the 

rounded basal border. Followlng the formation of the inner 

tooth (with the cavity) ,the outer cutting edge descends 

abruptly to fom arelatively large, oblique emargination, which 

remains occupied by the inner cutting edge that extends 

approximately at the same elevation to the 3rd too~h. Apical 

margin of clypeus truncate and crenulated along the border; 

minute ~edian tubercle at apex, bordered op each side by an 

ovate pit occupled by a cluster of short setae. Terminal 

antennal segment flattened aplcally, glabrous and polished 

on the posterior side. Dorsal/side of hind femur without 
1 
1 

an elongate post Median field/of short dense pUbescence. 
" AlI abdominal terga without white.apical fasciae. Gradular 

groove on tergum Il wlth or w1thout--a-oan~0f white pubescence. 

Terminal ,tergum nearly straight in lateral viewj pubescence 

sUbappressed, with longer, more erect hairs intergrading wlth 

1 -

l, 
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Fig. 24. ~ me1anophaea, M. Face view, with 
boat-shaped excavation on front basitarsus. 

• 
Fig .. 25. M. frigida, M. Expanded and ~ 
elaborate~ront basitarsus, associated wlth 
territoriality and defence. 

Vi 

o 



l 
'1 

1 

( 

, J 
1 

( , 

't 

217 

shorter, more appressed hairs. 

MALE. Length 10-13 mm. Head, thorax and first two abdominal 

segments in dorsal' view with copious elongate whitish to 

yellowish-whi t,e pubes~ence. Most ly obscuring t~e black integu

ment beneath; pubescence on abdominal segments beyond the 

~econd, brown to black, less dense and not concealing the 

conspicuously contrasting black integument. Mandible 4-

dentate, wit~he di~tance between the apices of the inner 

and its adjacent outer tooth subequal to the distance betwéen 
~ 

the apices of the outer ~ooth and its adjacent 1nner tooth. 

Inner side of mandible with a drep concavity, shaped to 

receive the apiCal ·s~ction of the altern~te mandible when 

the mandibles close. ~tentro-Iateral border of mandible 
:~, 

obtusely angulate mediâlly. Ventral mandibular tooth broadly 

'fused with mandible, its union extending from near the lower 

mandibular condyle to a little beyond the Middle of the 

mandible (Fig.79). Apex of ventral mandibular tooth with a' 

?ense brush of hairs, extending intlo the glabrous and 
J 

polished hypostomal concavity. Hypostomal concavity bordered 

by a carinate wallon the mandibular si e and a prominent 

crescent-s'aped tubercle on the poster or sidei an elongate 

tuft of hairs arises from the apex of tn Ubercle, curves 

anteriorly and overhangs the conc&vity; the concavity extends 

laterally and opens ta the outside by way of a semicircular 

~---------------- --- - ~-- - -
---'--- -
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excision situated just above the Iower mandibular condyle. 

Narrow, glabrous, subpolished band, bordered on each s~de by 
, 

a strip of white pubescence, extends from near the ventral 

1 
1 
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margin of the eye to the posterior border of cheek; a black, 

pilose patch separates'the strips of _hite pubescence below, 

from the elongate, white pubescence extending above the upper 

half of cheek. Front coxa, with a robust coxal spine, mostly 

glabrous anteriorly, except for a dense patch of reddish 

bristles just above the spine. Part of front femur, apex of 

tibia and tarsus yellowish-testaceous; strikingly contrasting 

black integumtt on tIle ,:est of 
~ 

"with the the body and 

appendages. Front tars 1 segments 1-4 strongly dilated ,and 

densely fringed with elongate ha!rs, subequal to the width 

of their segment"s. 

apically and deeply 

concavity along the 

Frpnt basitarsus distinctlY~dened 

excavated to form a g,labrOus bo~-shaped 

antero-ventral side. AlI terga usually 

wi thout apical fasciae, sometimes wi th scattered white h,airs 

aiong the depressed apical border. Apical margin of tergum 

VI deeply rounded medially and b9rdered on each side by a 

prominent submedian,denticle followed by smaI1 Iaterai 

denticies. Apical margin qf ~ergum VII wlth a robust and 

strongly tapered Median tubercie. 

COMMENTS. The female can be recognized by the small but 

distinct cavity at the apex of the rounded Inner (4th) 
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mandibular tooth (Fig. 63). Bince the inner and,outer 

cutting edges surrounding the pit are of about equal elei ' 

vation, the cavity can be seenbest with the mandible opened. 

Another distinctive female character is the absence of white, 

apical tergal fasc~e which combined with the sparse, black . ~ 

ta 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 anterlor dorsal 

aspect of the body. A conspicuously black, apical half of 

, " the abdomen ls also present in the !. ,emula, bowever, M. 
gemula cao be separated by the truncate inner man~ibular , . 
tooth (Fig.62). 

The male can be disti~guished by the flattened and 

apically rounded tubercle at the apex on the postero-dorsal 

. sid.e of front tibia. Another diagnostic character 

is the 4-dentate mandible, combined with the dilated, 

yellowish-testaceous front basitarsus and the prominent 

submedian tubercles at the apex of terg~ VI. 

Females !n M. melanophaea exhibit a great deal of 

variat on ~ colour in different climatic regions. The • 

progression of melanism ls evident in the colour 

of the scopal hairs which range from entirely bright orange, 

, , 
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to infuscated and brown peripherally, to almos't entirely dark 

brown with ,some reddish reflections medially. It has been 

note4 that t~ colour of the scopal hairs complies w1th the 

preponderant composition of flowers visited in d1fferent 

" regions and the colour of the scopal pollen load. It appears 

that the pollen loads carried by this species in damp cool 

regions, su ch as the eastern Maritime Provinces, is darker 

than the pollen grains collected in the hot dry areas in the 
" 

Prairie Provinces. Combined with infuscation or darkening 

of the scopal ha.rs, pubescence on other parts of the body 

such as pleura, vertex, mesono.tum and legs acquire a corres-

ponding shift in colour pattern. Since males do not collect 
.,/ 

pollen grains~ the various varieties which have been segregated 

1n !f. melanophaea do not exhibi t any consistent r perceptible 

colour" or morphologicai variation across Canada. 

Thus, the varieties ~. melanophaea submelanophaea and 

M. melanophaea calogaster are suppressed as phenotypic clines 
1- . 

which are ,~notypically compatible with M. melanophaea. 

DISTRIBUTION. !. melanophaea is widely distr1buted acros~ 

North beri,ca; 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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'1oca1ities (Map 15): Nèwfound1anrl: Cor,ner Broo],;:, 3] Ju1y 

1976, 1t. Deer Lake, 26 July 1907, lM. Little River, Codroy, 

10-18 July 1907, IF. St.John's, 12 Ju1y 1957, lM; 14 July 

1957, lM; 10 Jul~ 1972, lM. Sable Island: Sable Island, 19 
l " 

Ju1y 1976, 2Fr 21 Ju1y 1976, lM; 23 July 1976, ùM. Nova 
\ 

Scotia: Baddeck, \23 ~ury 1926, lM. Digby, 29 Ju"c~1932, 5M, 

Diervilla. Halifax, 10 Ju1y 1916, lM'. Kentvi Ile, 30 July 

1914, IF; 26 J~ly 1924, IF. Kings Co., June 1929, IF; 8 July 

t 1929., 2F; 9 July 1929, IF; 16 July 1929, IF; 8 J\ug. f1J29, iF;

June 1930, IF; i2 Ju1y 1930, IF, Rosa; 16 Jul~ 19391' IF, Rosa; 

18 July 1930, IF, ~; 21 July 1930, IF, RaPhanuS~28 JU~ 
1930, IF, Raphanus; 18 June 1031, lM; 8 July 193], 4M~~ 

Raphanus, 5M, Trifolium; 3M, Rubus 1 IF, Ka1mia; 13 Ju1y 1931, 

5M, 4F, Diervilla, IF,' Trifo1ium; 15 July' 1931, IF, Lichorium, 
J. ...--:--

IF, Centauria; 24 Ju1y 1931, lE, Hieracium; 16 June 1932," lM, 

Apple; 23 June 1932, lM, Rubus; 12 July 1950, lU ... Kentville, 
.... ---- .... "' . 

30 July 1914, -1~ i 29 Ju1y 1924, iF. Lunenburg, 4 July 1931, 
" 

IF, Trifo11um. Plctou, 1 Aug. 1~14, IF. Smiths Cove, 15 

"July 1914, 2F. Ohio, Ya'rmouth Co., 17 July 1962, IF. Truro, 

14 July 1913, 1F. Wi1mont, IF. Prince Edward Island: 

Brackley ~each, 2 Aug. 1940, 1F.- Dalvay House, Cano Nat.Park, 
, 

19 July 1940, lM. Stanhope, 12 July 19647 22 July 1964, IF. 

New Brunswick: Acadie Biding, 28 'June 1976, IF, lM; 29 June 

1976, 3F; 7 July 1976, IF. Dalhousie, 24 July 1915, 2M. 

Jacquet Head, Field Station, Restigoucbe Co., 17 Aug. 1956. 

, 
... ~; ... ::-":-. -,::::;;..::.:....-,. -..: .. - -"'-.-. --.~-~~ 
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Lawrence Station, 17-24 June, IF; 23 June 1976, 3F, lM. Little 

Forks', 19 June 1963. McAdam, York Co., 10-17 June, 2M;\t8 
Co 

June, lM; 17-24 June, 9F. Nictau, 8 July 1956, ;flying 

around carrion. Red Rapids, 23 Ju1y 1913, lM. ~ipples, 5 
'" > 

July 1976, lM. St. Croix, 10-17 June, 3M; 17-24,1, June 1976, 4F . 
• 

St.John, 8 Ju1r 1900, IF; 1932, IF. Quebec: Abb0tsford, 21 

June 1933, lM. Ay1mer, 25 June lS8.7; 15 Ju1y 1924, . IF; 16 , 

July 1926, lM. Cap Chat, 8- Ju1y 1954, lM; 29 July 195:'1. IF . .. 
Cap Rouge, 10 Ju1y 1953, IF. Chapeau, 8 July 1966, lM, Jack 

" pine stand. Charlevoix Co., 13,Aug. 1918; 14 Aug. 1915. 

Chelsea, 5 Ju1y 1912, lM, Cheticamp, Aug: 1917. Clova, 19 

July 1959. Covey Hill, 28 June 1924, IF; 6 June 1925, lM; 

9 June 1926, lM, Plum~. Foiestvil1e, 8 .July 1950" IF; 13 
" 

Ju1y 1950', 2f. tFort Cou1onge,,8 July 1917, IF. Great Whale 

River, 31 Ju1y 1949, IF; 14 Aug. 1949, lE; 16 Aug. 1949, IF; 

,., 
• 

2S Aug. 1949, IF. Harrington Lake, 24 June 1954, IF. Hemming-

gord"f 22 June 19~6 , IF; 5 June 1922, lM; 28 June 1929, IF. 
0 

,Hull, 14 June 1914, IF, lM, marginal Caligaster. ~amesB~y, 

19 Ju.1y 19,20, IF. Kazabazua, 3 Ju1y 1913, 2M, IF, Me1ahoph; 

~7 July 1913. ,IF; 22 June 1915, lM, IF, Ca1igasteri 30 July , 
1953, 1,~' Know1 ton., 20 June 1929, '3M; 22 June 1929, IF; 

-~ J~ly 1929, IF. Lakpslde, 22 June 1929, IF. Lanorale, 13 

July 1936. Levis. Meach Lake, 30 July. Mistassini, lac St. 

John, 16 July 1975, iF. Montfort, 12 Ju1y 1916. ~ont Joli, 
.. 

28 July. 195~, 2l.; 29 J~J.y 1954, IF. Montreal, 26 June 1916, 

.. 

. . 
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lM: 1 July 1918: 10 June 1920, IF: 30 June 1926, lM; l July 

1926, 2M; 3 July 1926, lM, IF; 15 July 1926, '2F; 
i> 

20 July 

1926, IF; 24 July 1926, 2F;,,,..16 July 1927, IF; 16 June 1932, 

lM, Carina; 10 June 1933,'lF. Parké Reserve 1 14 ~uly 1957, 

~M, Heracleum. Perce, IF .. Rawdon, 21 June 193~" lM; 4 July 

1965. Rivington, 5 July 1929, 2M. Pubese; 15 July 1929... 

Ste. Anne 1 s, 7 June, 1940, IF; 7 June 1941. St e. Anne de 

Bellevue, 14 June 1966, 2F. Ste.Anne des Monte, lB June, 1954, 

lM;, 4 July 1954, 'lM. St.Faustin, 23 June 1967, lM. St~ , . 

Hilaire-de-Dorset, 25 July 1926. IF; 10 July 1927 r lF;~ 6- -Jul.y 

1965, lM. St.Martin, 17 Ju1y 1926. St.Methode, 20 June 1962, 
J 

IF; 13 June 1963, l~. Shawbridge, 6 July 1926; 7 Aug. 1926" 

lM; 8 July 1928; Il 'Ju11 1929; 15'July 1929~ lM; 26 June .. 

1930, IF; 30 July 1930. 'J'adous~ac, 2 July 1932; 20 JuJ.y ',1932, 
Il' 

lM, 6F. Temagami,- 3M. Wakefield. 24 July 1946, IM~ ,WiJmont, 

10 July 1918. Ontario: Algoma District, 26 June 1965. " 

Algonquin Park, 9 June 1959, lM. Atwood, 25 June 1952., IF. 

Belleville, lM. Black St~rgeon, 16 July 1961, IF, ~ri~oLium 
f 

0' 

hybridum. Cal~bogie, 13 July 1969. IF; Clear Lake, a.July 

1969, IF. Cobalt, 7 July 1940, lM. Cypr~s. 30 June 1974, lM. 

Dyer Bay, 8 July 195?, 2F, 2M; 9 July 1952, 4~; 10 Juiy 1952, 

lM, 1F, Aleike; 24 June 1953; 2M; 7 July 1953, l'Fi 19 • .July 
1 

1953. lM: 21 July 1953, lM. Elmira. 3 June 1959, Hl., ..... L . , 

Gananoque. 19 June 1965, lM; 2~ June 1965, 1~, IF; 22.June 

1965, 1F. Goderlch, 28 Jun~ 1955, 1F. Guelph. 15 June'~16, 

..... 
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lM; 13 June 1960, lM. ~pwbrthj 4 Ju1y 1954, IF, black 

seopa. Kirkwood, 5 July 1960, IF, Red pine plantation ground 

Caver. Leith, 21 Aug. 1955, IF, red scopa. Limehouse, 22 
~ 

June 1974, lM. !,Iarmora 1 6 July 19ss), 6M; 19 June, 1952, IF; 
\.-, 

6 July 1960, IF. 

Miller Lake, 

Neynnarket, 24 

Meaford, 27 u July 1953, IF, Red. scopa. 
~ \ 

1 July 1963, lM. Jipigon; Il July 1~Q7, lM.> 
() 

June 1936 'J IF, 24 June 1966, IF. 

Ontario .East, 1~, lM. Ottawa, 30 June 1912, IF; 12 June 1913, 

IF; 16 Jun~ 1913, lM; 17 Ju~e i9l~; 18 June 1913, IF, lM; 
• 

23 June ll113J IF; 27 June 19~3, IF, lM; 19 Sept. 1913, lM;. 

" 13 JUDe 1914, 2F, lM; 7 June 1915" lM; 19 June 1915, 
0 

IF, lM; 
1 

14 June, lM; J,uly 1952, lF; 15 July 1969, IF. Spencervil1e ~' 
0 

o .... 

3 July 1939, scapa "dark reddish. Stirling, 7 J~e 1963, lM. 
, 

Sudbury. Thunder Bay,. 17 ..July +920, IF. Toronto, 21 June , , 
, 

1888, IFi l July 1888, lM; 26 June 1891, IF; l J~ly 1892, lM; 

10 July 1892, lM; 22 June 

IF. ," Wal~h, ? July 1915, 

08, 4M. Trenton, 21 June 1901, 
• 1 

"\ . 
Manitoba: Awme, 1 July 1904, lM: 

• 
1& July 1916, ',~M; 24 June 1 ;{5 ~ l, July 1925, IF; 2 July 1925, 

_!)l'( 4 July 1925, IF " Scapa 1 ght ~t;ange. Brandon, l.~ July 
Et 

1916, IF; 29 'June 1948, IF, Churchill, 110 JÛly 1948, IF • 

't ,Carberry, 6 ~ay 1948, lM; 8 / May.1948, lM; 10 May 1948, 2M; 4 

, ,------- ) 
,20 lf~y 19'Y1'~_:!~j,-Za---l{ay, 1948, lM; 24 May )948, ~; 18 J'une 

~~,--,,-~-l-948, lM;-2l o~u~e 1948, l~; 7 JU1Jg4à, lM; 21 Jul,. 1948, lM; 
~ tt

l 

, ~~ Q 

,! 15 Aug. 194.8, IF;. 21 Sept. 1948, lM •• ~JCkson,'29 July 1926, 

, ", 1F. ~_ Gi1~amô 21 Ju1y 1950. 1F.' Ha\J' 3 Ju1y 1950. IF. 

<> . \ • 
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Sartdi1ands Res., 5
D

J ,1938. Sc1ater, 6.Ju1y ]950, lM. 

So. -Junction, 9 Ju1y 1948, IF. Sprague, 7 Ju1y 1948, 2F, 4M; 

8 Ju1y 1948, 2F, lM; 22 June 1950, lM. The Pas, 28 June 1953, 

IF. Wan1ess, 7 Aug._ 1953, IF; 15 Aug '.,' 1958, IF. Saskatchewan: 

Big River, 24 July 197~ .. IF. Indi!an Head, 31 M~y 1915, IF, 

1H. Love, 3 Ju1y ]1) ~'~, lF, A1fa1fa; 22 July 194'1., IF, A1falfa; 

27 July 1944, IF, A1fa1fa; 3 Aug. 1944, IF, Alfa1fai pale 

ora~e scopa. M,e1ford, 20 July 1916, IF. ~ipawin, 18 Ju1y 

195~, 5F. ,J'rince Albert 1 22 Ju1y 1916, 2F, lM. Regina, 8 
l ' 

Ju1y 1906, IF; 9 Ju1y 1916, IF. Roche Percee,· 4-8 Ju1y 1927, 
-

IF, 2M.' 
"<1 1 Rosthern, 29 Hay 1915, IF. Snowd~n, 28 Ju ly 1944, 

_iF. St.Victor, 27 June 1955, IF. Swift Current, 20 Aug. , 

1916, IF. Torch"River, 4 Ju1y 1944; ;popu1ar stub. White 

Fox, June ~44, IF. Alberta: Aden, 28 June 1956, 5F. Banff, 
.1 

19 Ju1y 1909, lM; 24 du1y 1911, lM; 23 June 1922; 7 Aug. 1~7, 

lM; Il JU1y, 1955 1 IF; 14 Ju1y 1955, 2F; 4\ A~g. 1955, 2~ 

Beaverlodge, 21 June 19~1, 1~\ 6 Ju1y 1931, 4Fj 12 Ju/y 1931, 

3Fj 29 Ju1y 1931, IF; 2 Aug. ~OJ IF, IM. o Broo~s" Il JuJy 

1930, IF. C'a1gary, '1 Aug. 19d9, lM; 29 Ju1y 1916, lM; 18 

JU1y 1917, 1F;j4 Ju ly 1965, , p1~mose ,hairs. Cypress, 1~ 
Il Ju1y 1949, 5F; De1burne, 11 Ju1y lji9, IF., 

'\. 

Edmonton, 30 Ju y 1919, lM; 30 Ju1y 1936, IF; 15 June 1937, 
'. ~ 

--~ 

6F r lM, Hedysa JU1y 197!, IF. .E1kwater, 1 
-. 

Aug. 1949, 2Fj. Evansburg, 30 June 19~, IF. Fawcett, 20 
"'> , 

June ~2" lM. 
-

Fort Verm11Ùon1 S-Aug. 1957, IF,' QAlfalfa. 

11 
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Hayst 9 ~uly 1953, 2F, cutting Therrnopsisj 101 July 1955 , IF, 

Astragu1us. Key River, 6 Ju1y' 1955, IF. Lethbridge, 8-'Aug. 

1909, lM; 28 June a '1913, lM; 28 June HH4, 4M, HI, with 
-......-~--~~- -. 

, teretoid; 31 Ju1y 1914, IF; 18 July 1919, IF; 30 ,June ,192.1, 
1 

.I1F ; 25 June 1922, lM; 6 July 1922, IF; 23 June )f924 , lM; 20 

Aug·. 1930, IF; 20 Aug. 1951 ; IF, Alfalfa; 10 June- 1952, IF, 

Yellow Sweet C~over; 9 July 1952, IF, A1fa,~~a; 23 July~-1952, 

IF, Alfalfa; 6 July 1956, IF; 7 July 1956, 2F. Lost River, 

.~ One Four, 2 June 1956, lM; ~ June 19,56, lM; 13 June 1956. " 

~:!? 

Magrath, 3 Ju1y 19491 2F. Manyberries, 8 Ju1y 1952, -21.' 

McMurray, 3 July 1953, IF. Medicine Hat, 17 J~ly 19J7, lM, 
(' 

Alfa1'fa; 9 .June.1940, 2M; 10 June 1940, lM. Morri.n, 20 Ju.ne 

1930, IF. No:rdegg, 17 Ju1y 1926, 2F; 10 .July 1955,. IF, ground 

nesting. Opal, 23 June 1956, lM. Pincher, 15 Aug. 19é8,~IF. 
" . 

Rocky Lane, 6 A~g. 1959, 2F, Alfalfa.~ Rolling Hille, 20 J~ly 

1946, IF, firewood; 29 July 1952, IF, cleorne. Scandia, 6 July 

19S3, 2M; 9 July 1956, IF. 
4) 

Seven Persons, 8 July 1952) IF, 

A1falfa beside Sweet Clover. Stevevil1e, 2 Aug. 1949~ IF. 
\ ' 

Wabamun, 27 June 1936, IF, mosonotum; 28 June 1936, lM; 3 July 

19a9, IF; 4 July 1939, lM. Waterton Park, 1 July 1923; IF; 

12 July 1925, lM; 2~ Aug. 1951, , rnonarda Spa British 

Columbia: Atlin, 4 June, 1955, 2F, lM; 4 JuIy 1955, l~,; 'r: July 

1955, IF. Bear' F1ats t \\3 
\ 

1959, 8 Aug. IF, Alfalfa. BOWSe"l;, 
,) 

July 1955, 2M. Chase, ':~ June 1937. Chilcotin, 29 May 1~20, 

.J.J. ~_ 

\ 

\ 
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lM; 13 July 1920, IF; 16 June 1920, lH; "-1 Aug. 1920, IF; 20 

June 1926, IF, lM; 13 June 19"29, lM; 14 June 1929, lM, 7F; 3 
~. " 

June 1930, lM; 5 June 1930, 2M; 26 June 1930, lM; 29 July 
, 

193O, 3F. Copper a-iountain, 21 July 1928, lM. Fa,~rview, 1 
,\ ..... 

N.ish Lake, Aug. 1919, ~F. Fitzgerald, 21 June 1922, lM. , 

Summerland 1 26 May ~93l, IF.. Fort Nelson, 10 June 1948, 2F .. 

Hat.,·Creek, 26 June I943~' IF, Ü1i 27 June 1943, 3M. Hedley 

5000, Nickel Rlate, 16 July 1953, IF; 17 July 1953, lM. Hill's 

Gale, 26 June 1971, IF. Invermere:, 10 June 19B., 6F, 4M; 9 
\ ...,.;. 

May 1915, lM; 27 May 1915, lM, Sainfoin; 1 June 1915, 2F. 

Kamloops. 24 June 1937. iFi Il July 1937, lM; 13 June 1943, 

lM; 8 .July 1943; 18 July 1943, lM. l$aRlo, 7 May J90f>, lM; 
r:C~ "'~;4 

28 May 1906, lM; 30 May 1906, IF; 3 June 1906, IMi 5 June 

1906, 2F; Il June 1910, 2F. Keremeos, 18 June 1919, lM; Il 
" 

July 1953, lMi 29 July 1953, IF. Lac de Bois, l~ June 1~46, 

IF. Lil1ooet, 2 July 1920, IF. Manning 6000', 10 Aug. 1953, 
- , , --.-' 

lM. M~nning Park. Blackwall 6000', ~1 Au~_._195S-,--iF, 4M; 12 
.-

Aug. 1953, lM; 14 Aug. 1953~.· ···lfara, 
- ...--------- .. 

12 July 1920. 100 

Mile, 1 July 1943. lM. New Castle, 29 June 1926, lM. 

19{9, 
. 'J 

Okanagan, Aug. 1 IF. Okanagan Falls t 3 June IF, 2~~; 29 

May 1953, 2F, 5M. Okanagan Lake. 31 May 1901~ lM; 28 May 

" 1904, lM. Oliver 1 ~4 July 1953, lM. Osoyoos 2500 ',. 7 July 

1953; ~5 July 1953, 3M, 9M. OSO'006 3500' 1 21 July 1953, lM. 

080y008 4000', 15 July 1953, IF 1 9M; 21 July 1953, 3~1; 27 

July 1953, IF. Pavilion Lake, 5 July 1950, 2M. Penticton, 
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7 Aug. 1910, IF; 19 June 1918, 1F~ 5 June 1919, 1M;.7 June 

1919, IF, 4M; 22' June 1919, IF,. lM; 29 June 1919, lM. Salmon 

Arm, 4 July 1914, 2F, lM;. 21 June 1925~:r lM. Shawnigan V. l . , 

7 Ju1y 1914, IF, lM. Summer1and, 10 July ~917, l~. University 
1 

B.\C., 15 April 1920, lM. Vancouver, 12 Ju1y 194;6, IF;' 12 Aug. 
\ 

1916, IF. Vas eau, x , 12 June 1919, IF; 14 June 191,9, lM. Vernon, 

21 June 1903, IF;" 3i May 1929. lM; 25 May 1930; 2 July 1930, 

IF; 29 May 1953, IF, lM. Victoria, 17 June 1917, IF; 20 July 
• 

1965, IF. Victoria Beach, 1 .Yuly 1918, lM. Wasla Lake, 2 

July 1960, 3F. Northwe~~ Te~ritori~s: ~ort McPherson, 10 

July 1957, IF. Fort Norman, 29 June 1922, lM; 25 July 1922, 
~ \ 

IF; 6 Aug. 1922, IF. ' Fort S~mpson, 1," ',July HI·Hi, H'; 12 July 
.., 

1950, 1H; 23 July 1950, IF; 6 Aug. 1950, IF. Fort Sm~th, 25 

June 1950, IF; 31 July 1950, 1M~ Fort Wrigley,) 23 Ju1y 1922, 
, " 

IF, lM; 31\ July 1922, IF. Norman Wells, 9 July 1949; 12 J~ly 

1949. Reindee~ Depot, 2 July 1948, IF; 10 July 1948, IF; Il, 

~JulY' 1948, IF; 12 July 1948, ~F: 18 July 1948, Il?; 19 July . . 
1948, IF; 1 Aug. 1948, IF. Yellowknife, 6 Aug. 1949, 2F. 

1 • 

Alaska: Big Delta, 3 July 1951; 15 June 1951, lM; 24 June_ 

1951, IF; 26 June 1951, IF. Can, IF. Firth River, 31 July 

1956, IF; 2 Aug. 1956, IF. Yukon Territory: Whitehorse, 4 , 

July 1948, IF; 5 Ju1y 1948, IF; Il Ju1y 1948, IF; 27 June 

':.> 0° 1949 , IF; 13 July 1949, 1F. 

\ 
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FLOWERS VISITED. Agast~che (Giant Hyssop), lM); Apocynum 

,(Dogbane 1 Indian Hemp) 1 (M); Astragalus (M~~lk-Vetch) 1 CM); 
, 

Azalea (see PentaQthera), (M); Campanula (Bellflowêr), (M); 

Cypripedium (Lady' s-Slipper, etc.), (M); Epilobium (Willow

Herb), CM); Helianthus (Sllnflower), CM); Lupinus ç Lupine), 
" 
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(M); Medicago (Alfalfa) 1 (M); Phacelia (Scorpion~Weed), (M): 

Psoralea (Scurf-Pea), CM): Ranunculus (Buttercup). (M); 

'" Raphanus (Radish), (M); Rhodora (specie,s of Rhododendron) 1 

CM) ,; Rosa (Rose), (M); Rubus (Brarnble) ,_ (M); Rudbeckia (Cone

. flo~,er), CM); Symphoricarpus/ (carpos') ~Snowberry), CM)"; 
~ , ~ 

Taxaxacum (Dandelion, etc.), (M); Trifolium (Clover), CM); 

Vicia (Vetch), (M). 

Map 15. distribution of Kegachile melanophaea. 

1 
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,BIOLOGY. The flattened, disc- haped mandible, with the outer 

tooth expanded and o~liquely ro ded is incapable of 'chisell-

ing holes in wood, for burrowing nesting 

tunnels in the soi1. Graenicke (1905) reported finding 

cells in the soil 6-9 cm deep. Pengelly (1955) watched a , 

female excavate a burrow in the sail by entering head first, 

then backing and dragging dirt out with her front legs. A 

tunnel which was examined, led vertically downward for 1.25 

cm, then curved and extended horizontally, for about 10 cm . 

Cells were constructed with 11-22 oblong sections of lea~es, 

while 5-18 circular sections were'used to cap the cell. 

Leaf sections for constructing the cells were taken from the 

following plants: Coryl~s cornuta (Beaked Haze1nut); Ostrya 

virginiana (Hop-Hornbeam); ~ sp. (Wild Rose); Prunus 

serotina (BlaCk-cherry); Acer nigr'urn (Sugar Map1e); Tilia 

americana (Basswood). Cells are provisioned wï th 9-13 loads 

of pollen. The time required to collect a load of pollen 

varied from 14-39 minutes. On good days, at temperatures 

above 330 C (60 0 F), females are generally acttve from 7 :00 A.M. 

until 6:00 P.M. Adults emerge around mid June and remain' 

active until the early part ,"AUgust~ with- peak activity 

during the first three weeks in, July" "Females live for\about 

50 days (Pengelly', 1955). 
fi , 
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PARASITES. Coelioxys soda1is (reported as Q. ribis, a 

synonym) (Penge1ly, 1955); f. r-ufitarsus (Graenicher, 1905; 

Penge1ly, 1955); Semipte11us cupraeus Provo (Peck and Bolton, 

1946) . 

ALFALFA POLLINATING POTENTIAL. In northern Saskatchewan, 
..1) 

Peck and Bolton (1946) estimated that a female of M. 

me1anophfiea visi ted an average of 15, alfalfa flowers per 

minute and tripped a high pereentage of the flowers v-isi ted. 

In southern Manitoba, Stephen (1955) observed that in areas 

where Fireweed and volunteer clovers we~e searce, up to 60.9% 

Of~, the alfalfa florets were tripped; however, when an 

abundance of competing b1ossoms were available, then these 

, bees were of 1itt1e benefit. In southern Ontario~ Pengelly 

(1955) reported 13 to 16 a1falfa florets visited per minute 

• with 100% tripping efficiency. In Alberta, Hobbs and Lilly 

(1954) found that adu1ts, of !. me1anophaea were active about 

ten days ear1ier than M.. perihirta and noted tha t it mig,ht 

be a va1uable pollinator on early blooms, if lt were more 

cormnon. 

Sinee M. melanophaea nests in the soil J ~transportable, 

perforated, wooden nesting. sites, similar to those eurrently 

used for the domesticated led-cutter bee would not likely 

be adopted. Thus, sinee the nesting sites could not be 
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moved and 'strategically si tuated in blossoming alfalfa 

fields, permitt~ng crop rotation, cultivation and establish

ment of new alfalfa crops, this species has dist~nct 

functional limitations. Salt (1940) observed that sorne leaf-

cutter bees nested in firm, undisturbed soil--such as found 

along borders of fields, 'creeks and rivers. He proposed 

that strips of uncultivated land along roadsides, shelter-

belts and fences be made to serve as nesting sites for 

nat~e alfalfa .. pollinating bees. He also estimated that il 

ample nesting sites were available, native bee populations 

would probably increase in accordance with the availability 

of food supply that eould be derived from a nearby flowering 

alfalfa field. Two addi tional conditions that also have to 

be met are: 

(i) continued aecess to 'a nearb{y flowering alfalfa field 

annually, without interruption for establishment of 

new stands every 5-to-IO years. This condition might 
J, 

be met by alternating alfalfa production on the two 

si des of the uncultivated strip. 

(ii) since ther~ is no published evidence that M. melanophaea 

uses alfalfa. leaves for ceU con.struction. a sut.table 

secondary plant chosen from those listed previously 
1 

might have to be planted in tbe uncultivated strip. 
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MEGACHILE (DELOMEGACHILE) ADDENDA CRESSON 

Figures 17. 161; Map 16 
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Megachi le addenda Cresson, 1878: 124 (new species, Mass. , .... 

?i!I! N. J., Ga., Ill., Col., Tex.). 

Megachile (De1omegachile) addenda; Mitchell, 1962:131 

(description, distribution, f10wer records). 

FEijALE. Length 11-14 mm. Body shiny black with conspicuous, 

dense, white apical fasciae present on terga II-V. Mandib1e 

4-dentate with a large, obliqu~ ~argination in'the outer , 
cutting edge be,tween \the 3rd and 4th denticles; the emar-

gination fu~ly occupied by the inner cutting edge, which is 

elevated to the swmmit of the 4th tooth and extends outward1y 

to near the apex of the,3rd tooth (Fig.61); inner,cutting 
1 • 

edge effaced beyond the 3rd denticle, not extending to base ~ 

of 2nd tooth. 'Outer mandibular tooth flattened, broadly 

expanded and obliquely rounded apically. Apical margin,of 

clypeus truncate with large, deep punctures along the ventral 

rim from which arise clusters of elongate hairs; the deep 

pùnctures form acrenulate apical border wi th a minute median 

tubercle, when the elypeus is examined face view. Terga II-V 

~ith broad, deep and polished transverse gradular~ooves,. 

overlapped along the anterior margin~y extended gradular 

carinae beneath wbieh, mites are usually present. Dises of 

1 • 
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Fig. 32. ~ earallela, M . 
Four dentate mandible. 

J' 

Fig. 33. ~ parallela, F. 
Face view. 
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. '''-'''.' 
terga II-V with strongly convex pteapical bands extending 

from the gradular groove to the depr~sed band, bearing the 
• ! 

copious apical fascia. Dense~· robust, black bristles 

laterally on terga II-V. Tergum VI strongly depressed sub-
~. 

laterally and approximately truncate apically, wlth a weakly 
'A 

elevated median band which is accentuated by a dense, elongate 

strip of black haïrs which expâhd to coyer most of the tergum 

apicallY. Apical fringe on sternum VI with dens~J elongate 

black hairs e~tending sorne distance beyond tbe sternum 

latera11y and notably sbortened medial~y. Scopa1 hairs on 

sternum VI deep black, strikingly contrasting with the white 

scopal hairs on preceding sterna. 

( 
MALE. Length ll-14-rnm. Integument inc1uding legs and tegulae 

entirely black. Mandible 4-dentate; outer (lat) mandibular 

tooth elongated and narrowed basally; inner tooth forming an 

angle of 900
• Ven~ra1 mandibu1ar tooth elongated. 

longer than wide at base; withQut a dense brush 9f hairs at 

apex. Hypostomal concavity broadly, but not deeply, excavated . 

Hypostom&4 tuberc1e represented by an elev~ted ridge border

ing the posterior margin of the cQncavity; inner margin of 

concavity Dordered by an elevated hypostomal carina; concavlt,y 

punctate and occupied by pubescence which ls shorter and leJs 

dense than the pubescence on and behind the hypostomal ridge. 
r 

V· 

1 ~ 
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L~brum elOnga1t,e~, n'~,rly twice as long as wide at base;, 

narrowed, a~d curved anteriorly toward the apex, ~ith a 

distinct'preapical transverse ridge. Anterior side of front 

coxa wit~ short, sparse pubescence, except for a transverse 

patch of dense, reddish bristles just anterior to the coxal 

spine. Front.'basitarsus simp~e, not dilated and infuscated; 
, <4 

distinct row of short hairs exten.ding th'roughout its length 

on the anteri~r side; the row of short hairs bordered on 

each side by longer bristles. Terga II-V uniformly black 
, 1 

and 'subpolishe~, conspicuously contrasting with the copio,us 

white apic'ai fasciae. Gradular grooves on terga' 1I-1V \'. , 

strongly depressed wi t.h prominel1t gradular carinae overhang

ing the grooves. ' Transverse carina on tergum VI expan'ded 

laterally, broadly emarginate medially. Apical margin of 
. 

tergum VI with lateral, but sca~ely perceptible submedian 

tubercle. Tergum VII with a robust preapical tubercle, 

strongly tapered distally. 
If} 

COMMENTS. The female can be recognized by the large oblique 

emargination in the outer cutt~g edge, between the 3rd,and 

inner dentlcles, which is nearly fully occupied by the 

elevated inner cutting 'edge (Fig .61), and, the strongly' 

. e~vated and posteriorly projec,;;..eg gradular cari·nae !ln 

t,rg~~II-V. A similar large oblique emargination between 

the 3rd" and inner mandibular ... deritlcles ls also present in 
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.... / M. wheeleri, however, M. ad!enda can be separated by the 
~~~~~~~. - . 
prominent overhanging g'ra.dular- carinae which are absent in 

M. wheeleri. 

The male can be distinguished by the 4-dentate 
" . 

I!landible, the lnfuscated and simple front basi tarsus (wh'ich 

is narrower than 1ts tibia) and the absence of submedian 

denticles at the apex Qi \ergum VI. A 4-dentate mandible 

, 
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combined with an infuscated and narrow front basitarsus is 

~lso present in M. gemula and ~. parallela. However,!. 

gemula càn be separated by the broad gla~rous and subpolished' 
~. 

l6ng1tudinal furrow on anterior 'side of front basitarsus, ,. 
which 15 represented by a weakly distinguishable shor~ened 

row of hairs in ~. addenda; !. parallela can be segtegated 

by the absence of a dense patch of reddish bristl'es just 
, . 

anterior to the front coxal spine. whic.h 1s present in M. ., / 

addenda. 

DISTRIBUTION.' Ontario: Goderich, 2S'June 1955, 2F; 28 June 

1955. Toronto t July 1957,. IF; '~u1y 1957. IF. Quebec: Ste. 

~Anne de Bellevue, 1 Aug. 1972, IF. 
f~ :-''lo 

PLOIERS VISITE,D. Amorpba (Leadpl~t) •. (M); Asc1epias (Yllk-' 

weed) , , (M); Baptisia (Falsa Indigo, etc.), (M); Coreopsls 
. " 

(Coreopsls), (M); Dlantbera (Water-W111owL (II); _ Gillenia .. 
(lndian-Pbyslc), (II); "Uleraetum (Bawk.eed), (II); Hypericum 
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(St.John's-Wort),~(M); Oenothera (Evening Primrose), (M); 
.11' ) 

• p • 

Opuntia .(Indian Fig)", (M);C:Pentstemon (Beard-Tongue), (M); 
.-

~ . 
Polycodium (Sleumer), (M); Pso~alea (Scurf-Pea), (M); Rosa 

, 

: (Rose), (rd); Ifubus (Bramble), (M); Tephrosia (Hoary Pea), 
c: j > 1 

Vaccinium ~Blueberry, ijillberry, Cranberry). (M). 

BIOLOGY. There i5, little published information on the 
-

, J • 

biology of ~ addenda. The flattened mandible,~~th the 

outer tooth expanded and ob1ique1y rounded, suggest that dt 
1 . 

dests in)the soil. Medler'and Lussenhop (1968) state that 
" in W,isconsin. i ff' might be co1lected 'in s·andy local i ties. I~ 

is proposed ,that the specles May nest in sandy sail beneath 
\ 

clumps of grass, under stones or other covering abjects. 
:./ 1. ~ 1 ., 

, , 
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, Distinctive morphS\.logical e1aborat,ions which indicate j 

cônvergènt evolution and complex symbiotic relations are the 

~ ~trongly dè~resse~ gr~dular groo~es and the broadly 9ver-
• l , 

hanging-carinae, which ~ppear to ser~ as specialized acarinld 
. '~'; -, \ 'r, 

. chambers. In tbe female observed; up' to twent'y deutonymphs 

, are ,a1l'}ched to' ~~ ,concealed bene a th the overh anging " " \ 

.' cariQate rim on each, of tlle ~~rga III-V, Pub~scence on the 
. " 

broad and d!ep gradular grooyes 18 uniformly sho~tened tOC 

permit the deu~Yinp~- ta pa8~ ~ver t~~s are~c Into the deçl.y· _.,.. 

., recessed acarinid cbamber. In JJÏa1es J the e'longa te bairs in 
" .. 

the graduiar groove re~trict passage of deu~n~phs and 
, , 

'" " • ,'-' ' • 1 
, " J q • , 
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accordingly no deutonymphs are present beneath the over-

~ 

banging, gradular carinae in males. 
1 

• 
~ 

,Specialized gradular cavities which serve as abodes 
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~r a~arinaria for deutonymphs are also present in xylopid 

bees and eumenine wasps. . The great'ly extended carina on 

" • 
-( tergum Il' of the ebmenine wasp Panancistrocerus closely re-

sembles the acarinaria on terga II-V in M. addenda. , - The '" 

" adpantages ,the ,symbiotic alliance would provide to the 
(10 

ideutonymph appear relatively clear: the winged hymenopterous ' 

o 

J 
( ~ 

bost provides means o-f transport (dispersion) and a secure 

semiconéealed abode. 

~The survival ad~antages which the deutonymph provides' 

for the ae are entirely unresolved.. Yet, it is e;i'dent 

that 1J1e mite provid~s- distinct se+ective 
j 

survival tbe"bee. Bees be"ing struet,res 
, 

w~h offer~d the vbest accommodation for the deutonymph had 

tbe~enef1t of deutonympbs: thus the deutonymph in turn 
l .! 

promoted the survival o~ the bee witb the best acarinaria: 
Î 

, 
In ?anancistrocerUs (Euméninae) Evans observ~d the 

transfer of deutonymphs from the male acarinària on t~rgum II 

to.tbe female genital cbamber along witb seminal fluid 

~uring copulation. }t ·is, tberefore! l1kely that tbe active' 

.~ 
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1 

migration of the deutonymphs to the female genital champer 

promotes transmission of ~le seminaf, f,luid to fert:i,lize 
, 

the female. However, the presence of th~ deutonymphs on the 

female, rather than on the male, in M. dtlenda does not 

denote a corresponding function. Addit onal study would be 
~ 

required to understand the bee-deuton ph alliance. 

ALFALFA POLLINATING POTENTtAL. Publications on hand, dO,not \ 

" indicate that ~., addenda has. been collected on, or observed 

to ,visit alfalfa. The specie~ has been collected on blue-

,berries, an economic crop whose'yield is improved by cross-
~ 

pollination. The' species is rarely collected ~nd occurs 

only in the extrem~ southern parts of On"t'ario and 'QuEibec. 
\-

Only 4, specime1 have been collected in southern Onta:rri'o and 

• Cl Quebec. 

ii.f.' i·G " • 
\ '\.. ...... Il 

\fII, ,'" 

Map 16. Canadian distribution of Hegachile addenda-

\ ( l: , 
.1 
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Subgenus XEROMEGACHlLE Mitchell 

" Figures 13, ,22, 64, 80. 

h ~eromegachi1e Mitchell 1937:325 (new subgenus) 
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FEMALES. Length 10-13 mm. Pubescence Fhite to yel10wish

Wh\te. Vertex and mesoscuturn medial1y u§Ûally occupied by ~ - . ~ 

predominantly ~lack hairs. Scopa mostly ~hite, black 

apica11y or entirely black. Mandible 4-dentate and ~lattened 
l ' 

with the outer tooth reflexed, expan~ed and elongated.(Fig. 

64.) (apices o~ mandibular denticles ~or~ down in older 
~ . 

". ._ .... fema1es); large 1 strongly oblique emargination in the outer 

cutting edgè b~twe~n the 3rd, ana 4th denticles; 'distance 
• 

between the apex of 3rd tooth and., base of emargination 
J 

approximately three times as great as the distance from 

the apex of the inner tooth to base of emargination; ~harply 

inclined outer cutting edge slope and inner margin of 

mandible foriing an ac:te fth,t?oth with an ang~e of abo~t 
~o. Apical border of c~peps uniformly ~?cate, glabrous r . ( 
and impWhctate, somewhat \hickened and reflexed forming a 

,-

weak transverse furrow just above the apical rim. Spur on 

the posterodorsal 'side at apex of front tibia, mu ch, more 

acutely angulated than tne corresponding spur on mi~~tibia; 

.' .... 

i ' 
! ~ 
1 

j , 
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angle made by the spdr on front tibia less than 4 0; angle 
" 

of spur oÏl Middle tibia much more than 450
. Whitè .apical 

fasciae on terga II-V usually broad~and distinct, sometimes 

worn down and obliterated 'ïfedially on,the more anterior 
( 

terga. 

• 
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MALES. Length 9-12 mm. PuBescence on head and thorax white 

to ye11owish-white. Fr'ont tarsi and apex of front 'tibia 

white, strikingly c~trasting with the black tO~brown 
integument on the rest of\the bod~. Front basitarsus with 

- . 
a polishe~ boat-shaped excavation extending throughout its 

"-
length, on the anteroventral side; basitarsus about às wide 

• as its tibia. Front femur dil~ t little beyond the 

base, keél-sh~ped, largely glabrous and subpolished, with 

distinct punctures on the posterior side. Front coxa 
J most1y glabrous and polished anteriorly with a great1y en-

larged and strongly flattened coxalspine, which is COo-

~ spicuously extended and evenly curved anterior1y. Mandibl~ 

3-dentate with the apex of the inner tooth forming an angle 

• 0 

.. 
of about 90°; distance between the apices of the Middle and 

inner teJth nearly twice as great as the distance between 
• 

~he 'apices of the middlf! and outer teeth. Ventral mand'i

bular tooth greatly enlarged; broad at base, strongly 

,', 
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ta~èred apically, with a dense brush of short hairs curved. 
l " 

outwardly, extènd1in'g, into and sweeping through the hyposto": 

~l conc~vity as the mandible closes. Postmedian transversé 

carina on tergum VI in dorsal ,view, uS'ually crenulated " 

along the apical margin and rounded or ebtusely angulated 

medially, withOut a .distinct median emargination. Tergum 

VII with a,robust, postmedian tubercle. / 

COMMENT. Feroales belong ta tbis subgenus can be recognized 

• by the 4-dentate mandible witq an e'Qlarged oblique emar-

gination in the outer'cutting edge be~een the 3rd and '4th 

denticles defining an acutely angulate (10°) inner tooth; 

inner cutting edg~.stron~lY ~ed to form the surnmit 

of the inne~ 4th tooth and extended outwardly to occupy 

most of the spaee defined by~he emargination of the outer 

cutting edge between the 3rd and 4th denticle. 
./ 

.' 

Males cao be dist1ngu~shed by the obtusely angulate 

or rounded apical rim of the postmedian transverse carina 

on tergum VI.' combined with ~~ite, front basitarsus 

bearing a longitudinal excavation along the anteroventral 
1 

t1 side ,and the 3-dentate mandible 

? 
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\ 

, 
BIOLOG>Y. The restricted biology and the diverse morphology 

of the large number of species in this subgenup, i~poses an~ 

enigma. 'According to ~J tchell (1937) 1 'IT~e majori ty~ of the 

~pecies appear to be adapted to sandy and often ,~re or less 

arid regions ... " foraging ,updn ail.""' .narrow range of flowers. 

Il o'ver a relative1y short period of time. In Alberta, '\ 1, 
Hobbs and Lilly (1954) observed that "It (M,. wheeleri) is con-

fined to the mixed prairie a~d ~s flight period coincides 

wi th tope blooming of Gumweed". 

" 

\ 

~ 

Thus. the~ is a tendency for the species of Xeromega-

chile to become specialized'and limited to a constricted 

~abitat; restricted to a narrower range of f10wers, and con

fined to a snorter blossoming period. Yet, despite these 

limitations, there is proliferation of sp~es, with the males, 

in particular, exhibiting a highly divers~~orpholOgy, ranging 

from the most PleSio:orPhiC ~harac~rs to highly elaborated 

apomormic structures. Although ~ are only two species of 

Xeromegachile in Canada, the males withln the 43 species pre-
1 
1 

sented by Mitchell (1937) exhibit a progressive çontinuum in 
l , 

" ~ ft' 

the development and elaborati~of such st~uctures as: ~andi-
\ 

1 

bulG~ denta1=ion; ,front tarsi; hypostomal tubercle and 1 
1 1 

concavlty; me~osternal spur and front coxal-spine. 

i / 
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Key to sp6cies of the Subgenus Xeromegachile ' 

Females 

Scopa mostly white, black on apical half of sternum V 
'7 

244 

and VI. Abdominal terga with white apical fasciae ... 
\ 

, 
.................................... M. wheeleri (p. 244)' 

~ -
Scopa entir~ly black. Abdominal terga be nd the second' , 

wltho~t white apical fasciae ........ ~. s 252) 
• 1 

Males 

~esost~rnum with a rObpst cresc~Sq~ped 

behind front co~ Abdominal te~ga wi~h white 
1 

/; 
1 

apical fasciae ...................... M. wheeleri (p. 245) 
l' 

Mesosternum without any spur behind front coxa. Abdominal 

terga wi thout white "apical fasciae. :M. subnigra (p. 25'2) 
" " 

MEGACHILE (XEROMEG~CHlLE) WHEELERI MITCHELL 
l, ~ ~ 

Figures 13 .. 22, 64, 80;Map 17 

Megachi1e vernonen~~ockère11, 1912:355 (new species). 

Megachile whee1eri)MÎtchell. 1927:107 (new name) 

Î' ,Yegachile, f1Cerom,egachi1e) whee1eri; Mitc~~11. 1937:355 
\ ( Il .. _'''l:.~ 

<i (description 1 distribution 1 f10wer ViTte,d),;' 1 Hobbs 
, " 

,and Lilly. 1954:461 (ecology). ,-- . .-
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Opposite p. 245 

Fig. 22. M. wheeleri, 
Face view. À, 

\ 

1 

1 

• 23. M. melanop~aea, 
Dorsa~-View, Wlt the 

ite pubescence on the 
ant~rior terga, 
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FEMALE. In addition to the'characters described for the 

females of Xeromegachile, the following apply more specifit, 

245 

cally to M. wheeleri: head, thorax and first two abdominalte~~a 

with predominantly white pubescence; vertex, mesoscutum and 

scutellum medially with brown to black pubescence. White, apical 

fasciae on terga II-V, usually dense and conspicuous, 

occasionally interrupted medially on the more anterior terga. 
) 

Scopa white on st~rna II-IV; on s'ternurn V variable, from 
~ .. 

mostly white with a few black hairs apically to mostly black 

wfth a few white hairs basally; sternum VI with black or brown 
11\ 

scopal hairs, termin~ting in a dense fringe of short setae 

along the apical rim. Scattered, sUberect, blacK bristles on 

terga I~-~I. Tergum VI weakl; concave in lateral view;~ brown 

to silvery, short, subappressed hairs (mor~.dense than the 

scattered. elongate, suberect, black hairs) becoming more 

dense and silvery apically to terminate in a dense silvery . / 
~pical fringe. Lateral ocellus nearer to vert~x than to eye. 

First flagellar segment a little longer th~n the subequal seg

~ments on each side. 

\ 
MALE. Bee also characters descr1bed for males of Xeromega~hile. 

The follow1ng characters are more restri·cted to this species: 

white, apical fasciae oil terga 1 I-V usual.1y dense and con

spicuous, occasionally lnterrupted medially on anterior terga. 

Termlnal-antennal seg~nt flattened, but scarcely. dila~ed, much 
1 
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1 1 / 

longer than widé. Hypostomal concavity mostly glabrous and 

sUbpolished with a distinct, triangular tubercle on the 

anterior side, just behind the lower mandibular condyle, and 

a weIl developed overlapping hypostomal tubercle on the 
l 

posterior side, with a dense brush of white pubescence ~t its 
j 

apex; anterior side of hypostomal tubercle mostly glabrous and 

subpolished, posterior side with elongate white pubescence. 

Robust. crescent-shaped spur on anterior'side of meso-

sternum Just behin,d frbnt coxa; vertical side anterior to the 

'spur', glabrous. punctate and subpolished: hori"zontal side 

posterior to the spur usually thinly pubescent, minutely punctate 
1 

and polished. Sternum l ~ith a prominent preapical keel·shaped 

protruberance meqially. Outer (dorsal) side of hind.tarsi 

mostlYjglabrous and ~UbPoliS?ed: the segments~mewhat 

dilated. Apical margin of tergum VI with a small lateral b~t 

,prominent submedian cartriate tooth. Apical margin of sternum 
, ~, 

V, whlch is usually concealed beneath sternum IV, with an acute 

Median spine. 
~ 

~OMMENT. The female/can/be recognized by the 4-dentate mandible 
1 • 

wlth the broad, deep and oblique emarg1nation be~ween the 3rd 

and 4th denticles. The ema~glnatlonJ which exten~o very 

near the 1nDer border of the mandible, forros an acute 4th 
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tooth with an'ang1e of about 100 near its apex. A large and 

oblique emargination, between the 3rd and 4th denticles, is 

a1so present in !. addendar however, M. addenda can ~e separ

ated by the,much thicker nasal tooth which is rounded at the 

apex and the:prominent overhangi~g gradu1ar carinae on terga 

II-IV which are undeve10ped in !. whee1eri. 
J 

It can be separ- '\ 

ated from M. sUbnigra by the white scopa on sterna II-IV which 

is uniformly black in M. subnigra. 

The male can be easily distinguished by the large 

robust spur on the anterior side of mesosternum, just behind 

front coxa; the rounded or obtuse1y angu1ate apical border of 
~ 

the postmedian transverse carina on tergumPVI. 
• 1 

DISTRIBUTION. British Columbia south to California and east 

,to Saskatchewan and Colorado. 

In Canada the)'. were found as fo1lows (Map 17 ) : Saskat

chewan: Davidson, 21 Aug. 1907, l,Fe Ricketha1l, 4 Aug. 1955, 

1 F. Swift CUrrent, 20 Aug. 1916, 4 M; 23 Aug. 1916, l,M, 1 F; 

23 Au,. 1916, 1 Mi 23 Aug, 1916, 2 Mi 23 Aug. 1916, 2 F; 23 

Aug. 1916, 1 M. Alberta: Brant, 5 Aug. 1921, 1 F; Brocker, 

13 Aug. 1948, ~ K. 1 Fi 17 Aug. 1950, 1 M, 1 Fj 5 Aug. 1957, 

'3 M. 2 P; 5 Aug~ 1957, 1 M, 1 P; 5 Aug. 195'7, 2 Il, 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,IF, 

sI. Brooks, 5 Aug. 1921, 1 M. Drummond, 8 Sept. 1954, 3 M, 

2 F. Lake Newell, 3 Aug. 1974, 1 F. Lethbridge, 22 Ju1y 

1916, 1 Mi 22 Ju1y, 1916, 2 M; 10 Ju1y 1926, 1 M; 20 Ju1y 
l , 

1929, 1 M;" 20 Aug. 1930, 1 ~; 15 AUJ. 1939, 1 M; 21 Aug. 1939, .. ' 

1 ~ 8:Sept. 1939, 1 M; 13 Aug. 1940, 1 M,IF; ''''21 Aug. 1940, 

4 M; 28 July 1942, r M, 4 F; 28 July 1941, 1 M, 1-F; 15 Aug. 

1941, 3 M,IF; ,10 Aug.' 1948, 2 Fj 12 Aug. 1948, 2 ··M, 3 F; 

13 Aug. 1948; 3 M, 2 F; 14 Aug. 1948, 5 M; '1.7 Aug. 1948, 1 p' , 

19 Aug. 1948, 2 F; 2 Sept. 1948, 1 M, 1 F; 2 July 1950, 1 F; 

17 Aug. 1950 t 7 M, 5 Fi 19 Aug. 1950, 4 M; 21 Aug. 1950, 1 Mj 

28 Aug. 1950, 1 1.1; 30 Aug. 1950, 1 M; 16 Ju1y 1951: 1 M,; 7 
~ 

Aug. 1951, 1 F' , 9 Aug. 1951, 1 M, 3 Fi 10 Aug. 1951, 1 1.1; 14 

Aug. 1951, 1 M, 2 F' 1 14 Aug. 1951, 1 M, 1 Fi 14 Aug. 1951, 

1 M' 1 Sept. 19f?1, 1 M; 18 Aug. 1952, 1 M, 3· F. McGrath, 14 
, ' \ 

Sept. 1951. 5 M. \ledic1ne Hat, 20 Aug. 1916, 1 Mi 23 Aug. 

1919, 7 Mi 9 Aug. 1924, I-F; 29 July 1929, 1 M; 7 July 1929,. 
.... 

,1 Mi 7 AUI. 1930, 2 M, sI; 23 JUly 1932: 1 Fi 3 Aug. 1932, C\ . 
>Il 

-1 Mi 16 Aug. 1932, 1 M; 7 Aug. 1929, 1 M, 1 P. Orion, 22 Aug. 

<, 

~93~, 1 J; 24 Aug. 1931, 1 M. Oyen, 24 A~g. 1~31, 1 K. Balaton, 
(). 

Aug. 1950. 1 M. Redcliffe, '1 AUI. 1917, 1\ F. Rolling Hi1ls, 

Il AUI. 1958, 2 M. 2 Fi Il Aug. 1958, 5 K, 2 F, 1 sI; Il Aug. 

1958, 1 M. 1. Fi Il Aug. 1~5', 1 K, 1 ;;' 11~Aul. 1958, 8 M, 2 Fi 

Il Aug. 1958, 5 M. ScaDdt., 8 Aug. 1946, 1 Mi l~ Aug. 1948, 
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" 
8 M; 26 Ju~y 1951, 1 t; 31 Aug. 1~50. 5 M; 21 Aug. 1950, 1 M. 

• ij 

l,F; 17·Aug. '1951; 5 Sept. 1951,1 M; 6 Sept. 1951,4 M; 

23 Aug. 1963, 2 M. 1 sI. Sêv~n Persons, 1 Aug. 1952, 1 M; 1 Aug. 

1952, 1 F; 20 Aug. 195'2, 1 F; 27 Jùly 1953, 1 M; 3 Aug. 1953 , 
" .' 

l F; 29 Aug. 1957, 1 M, l ~; 29 Aug. 1957, l M, 1 F. St~vely, 

7 Aug. 1949 ~ 1 F. Vauxha.ll, 21 Aug. 1950,' 2;Jl. Welling, '10 
, 

Sept. 1939, l M. Wh1tla, 4 Sept. 1'922, 1 Pd; 5 Sept. l'922, 

l 1.1'\'. White Horse, 4 Aug. 1952, 1 M. 

Map 17. Canadi~ distripûtion of ~g~hile whee1eri. 

!LOWERS VISlTED. Chryaopsis JGolde~ Aster) 1 (14): Chrysothamnus 

(Ifabbi tbrus&), (14): -Gri!1delia perenois, (M); G. squarrosa , 

(OWJiweed), (L); MëdiCagO sativi (Alfalfa), (JI, L): Solidyo 

(Goldenrod), (L): 
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BIOLOGY~ Seè also biology( for Xeromegachilé. 

" '..... 1 1 . \ . , 
• ~ / '" 

~n the ~'ixe'~~rairie regiens, in Albert~" Hobbs and 

'·Lilly (l954),.!ound M. wheeleri tQ 'be the Most abunda~t species '. -
of ~af-c~itèr, bee~. Fe~ales' hwve been observèd to ,c~t 

" ' 'seétlons,of~ros~ leaves for cell construction at Sc~ndia and 

~s~v~n, P!rsons:! "Alberta. ~estin8 s:t.tes#of '!!. wheel~ri have not 
, , '" 

~ been discovered, ho~ever the flatten~d and dlsc-shaped mandiQle 
, ,1 J :J' ~... f 

~ - ~ ~ ,,") ~ ~ 

, with the outer, denticle reflexed and e,xpanded precludes this 
'" ,,' 

~~ePies .~rom b,ei~g abl~ to chisel holes ,~n W~Od. _ The worn ~owp 
,/' ~ce8 of ~hecmandlbles suggest that nesting burrows are, dug 

.1~ thé Sb!l. Q'In North Carolln,.., \lV~k (1954) ob~erved.!. ~Ubi ' 

•• 

, 1 • 

0' '. (a.' specieà ~el~ngihg to XerolDegachile) fxcavate nests in sandy 

" , 

; .. 

, ~ 1 

t- l ,: ' 
, , of .... ,heeleri . [J ;' '0 ' 

~~rowsfeDtered the sotl at an angle of 45 for about 
\f ! ,;"" • 

4' cin •• o.t!hen ,.curvrt and eXtended'~orizontally for ,about ~ cm. 
, / 

Two or three cells were cohstructed, provisloned ŒD~ sealed, 
01 • ., ~ 

,t-

~ 
1n eac~ burrow" The oup waB constructed of 8-10 sections of 
~ 1 • 

~ , '~ fi __ ' 
Blrcb leaves while tbe cap was madê wlth 4-5 olroular Beotions. 

l ,il -- , 
,:-.,!, 1'he ,larva develop~d ln about Il day., wlthout éonsumlng aIl 

the prov~sions' of ~ollen and n~olr, and spun 1 t:s cocpon lri a 

r . 
' \ ... 

• • ""'''. ( J ,,/ 

day. ' 
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,ALFALFA POLLINATING POTEN1IAL.' Sladen (1918), .Apiarist .. ",,', 
J 

Dominion E~erimental Farm, listed ~ manifesta as occurring 

ih aifalfa fields tripping alf~lfa. t!o 
Since"no specimens of 

"r 

M. manifesta have been observed from Alberta. and sin~'the 

females of ~ manifest~ morphologically resemble ~ wheelerj, 

" . 
to the extent that they are scarc~ly distinguishable. ~' 

is proposed t~4t the specimens in question belop'ged to \ ' 
, . 
~: wheeleri. Hobbs and Lilly (1954) .41so report that ~~hey , ~ 

did not find any spe~ns of ~ manife~a in Alberta. A 

single male of !L manifesta p~esent in the Canadian Na~i~l 
Collection was coll.ected at Roundup \ ~on t,ana by H. L. Searnans 

on September 3', 1924. 

/ 

Hobbs and Lilly (1954) note t'hat even i.1 M. wheeleri 

" ... could be induced tG ga~her pol~en frdm ~l~lfa it~ ~light 

period .is so late that its services would be of'little use.t~' 

Collection records indicate that the earliest -record of 

,emergence of 3 females was on July l, 1929, at Kamloops, B.e. 
1 . 

... "" ~, 

~>. Most of the collections of adul ts J however. were made "during 
~ ~ ,) 

. 
August with'some taken during September. Thus, the alfalfa 

\ . 
pollin,ting potentiàl of !:.. wbeeler,i appéars .to be ~eI'red 

by its l~~~ ~t. ~ight period" probable soil nesting habit 

req~i~nt ~or ~cOndary plant for c~ll construction, and 

its q~sti9nab1e preference.. for foraging on alfnfa'. . ", 
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MEGACUILF. (XERQM'EGACHILE) SUBNIGRA CRESSON 

Map 18 

Megachile subnigra Cresson, 1879:208 (new species) . , 

Megachile (XeromegachilJe) subnigra; Mitchell, 1938:364 

(description and distribution) 
\ ' 

FEMALE. See also characters described for females in ( 
~ r r 

Xeromegach.ile. The following apply more specifically to M . . 
~ ~ \ 

subnigra. Vertex, mesoscu~um and scutellum mostIy white, , 
"-

pubescent. Mesopleurum black,pubescent, ventrally, white ... 1 

,/ 

252 " 

dor~ally. First ind second terga white,pubescent, w~ some 
4 . 
black pubescence on tergum II laterally. Terga bey~rid the A 

• 1 
second, uniformly black, without white aplc~l faS?~~~ Scop~ 

'« c, • 91' 

entirely black. La~al ocellus 

and edge of vertex. 

subequallf dista.nt from e~e 
; , ' 

MALE. See also description of males in Xeromegachile. Terga 

beyond the ,second uniformly black without white, a.pical 
fi 

fasclae. Pubescence on Middle and hind legs infuscated or 

brown, ,conspicuously darker tha\ pubescence on tergum 1. Ter

minal &ntennal segment flattened'and rounded, Jearly as long 
":\ ' . 

as wide. Ventral mandibular tooth weIl developed, with a" 
\ 

preapica;l brush of hairs. Hypostomal concavity shallowly 
• o. 

excavated; ·"fth reduced and 
.'t,,· 

\ ' , 

inco~splcuous pub~scence. Hypostomal' , \. " 
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~ 

tub~rcle weakly elevated a.nd blunt ~pically, wi th an elongate 
~ 

tuft of pubescence aris1ng from 1ts apex. Anterior side of 

mesosternum without a spur, just behind front coxa. ~ 

Apical margin of sternum IV sometimes emarg1n&te 
'11--

media~ly. \ Apical margin of sternum'V, ~hich is usually con-

cealed beneath sternum IV, wlth a dense and pointed cluster 

( , 

of s) media~lY~ 

~COijMBNT. The female can be ~ècognized,by the 4-dentate 
1 

r$. 
mandible wi th a la~ge, oblique ema~inat ion between the 3~d -1 

.. ( \ r 
and 4th denticles; the emargination extends to very near the' 

1 

inner margin of mandible and foms an acute 4th tooth at an " 

.angle of about 100 near the apex (Fig. 64) . C?mbined wi th th:i..s, 

the scopa i8 entirely bla~k and~the white apical fasciae on 

terga III-V are absent. 

The male can be distinguished by the circular or 
" , 

o obtusely angulate apical margln of the postmedlan transvers,~ 

carina on tergum VI, coupled with the absence of a spur bn the 

anterior· part of the mesostérnum,~ust beh1nd the front coxa 

and the bro~ pUbesc~nee on the mi~le and hil~ legs, whicb 

1.~much dar~r ttian the pubescence OD tergum 1. 
o ~\ 
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DISTRIBUTION. British Columbia south to California and east 

to COlor~do. In Canada 1~ ha~ been c~llected as fOllOWS( 
~ 

(Map 18): British Columbia: Osoyoos, 22 June 1953, 1 M; 

Penticton, 7 June 1919, 2 M. 

, 

- -1 ' 

o)rfap 18. Canadian distribution of Megachile subnigra. 

\ 
ALFALFA POLLINATING POTENTIAL. Unlike M. cwheeleri (the only . . \ 
o~~er SP~cles ~n the su~~enu~ Xeromegaehile whieh oceurs ln 

Canada) the three males o~ !. subnlgra which were co1~ected 
", 

on June~ and June 22 indie~te that thi~ species has a much 

: earlier adult . ....fllght ,period. than!. wheeleri which h,s an 
/ 

unu~ually late flig~t period.· 'Fa~tors which res~rict i ts 
, • 1 

' , " .. ~ 

di$ti':~bution, populat.ion densîty and poillnating prefereI}ces 

.re c~rrently unknown. 
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" Derotropis ( . 

Spbgènus DEROTROPIS Mitchell 

, Figures 26, 27, ~5. 
1 • 

1 ' Mitchell, 1936:156 (new sUbgenus) - ,.~-~ 
P . 

255 

Of the two 'species of Derotropis which occur in 

Canada only the females are known. It ~s probable that with 

further collections in the- areas in which females have, been ,: 

,found, the associated males wi 11 'be dis cov~red. The unknown 

males will probably resemble the males in Xeromegachile,. wi th 

"" the apical border of the postmedian transverse èarina on 
~ f 

., 

~ergum VI rounded or obtu~ely 1ng~late medially (not ernar-

ginate). They will readily be diffe",entiiated from the most 
. \ 

common M. (Xeromegachi1e) wheeleri by the absence of a robust 
.G \ ' 

spur on the 'anterior side of tl\è mesonotum, rjust behin~ the 

front coxa. 

FEMALES. Length 10-13 
~-

and firet two abdominal 

o 

<l' 

mm. White pubescence on kead, thorax 

sé~nts. Terga III-V with white 

apical f,asciae. ShQrt. sparse pilosity on ",tergum VI sirtlilar'" .. , 
ta the pil~sity on'terga III-V. Scopa white on sterna II-IV; 

• black on sterna V and VI. M~dible 3-dentate with a greatly 

elongated emargination between the 2nd and 3rd dep,ticles; 

distance between the api ces of the 2nd and 3rd 'denticles 

. three times as ....... t as the distance between the lst and 2tid 
/ 

~~1'~:;;;:;;:~~~~~~~;;;:;;J ... ~-~~it~7:...u....=--::::---------

'j 

1 

1 

! 
• f 



_. 
( ) 

(- , 

l" 

'r 

o 

, ~ 
.' ..... j .... --,.' .~-, ... _-.-_ .. _--.... 

, 
! 

" '\ 
256 

~ 

denticIes; inner cutting edge, between the 2nn and 3rd den-

ticles a little more highlY' elevated basaIIy than the outer 

cutting (13dge; inner" and outer cutting edges forming a Iance-

olate concavity tapering toward the 2nd tooth (Fig. 65). 
with 

Apical third of clypeus truncate.1 an arcuate ,groove along the 

v,tral rim. First flagellar seg~ent longer than either one 

\J of the flanking 'segments. 

MALES. Unknown for both spe"cies occurring in Canada. 

JfMMENT. Femalès belonging~to this ;UbgenUS can be easily 

dis~nguished by the 3-dentate mandible in which the apex of ., 
h . ~t"i t e middle tooth is about three mes ~ far away from the, 

inner tooth as,9 i t ls from the outer tooth (Figs. 27. 65). ' 

BIOLOGY. The reflexed an~xpanded outer tooth and the worn 
• 1 

down',denticles wbicb are present in older females sugge'st 

that these speciès excavate nesting burrows in the ground. 

Key to Species of the Subgenus Derotropis 

• 
Tegu~~ dark brown. Mesos~utum uniforaùy punctate .......•. 

" ' 

..... ~ .................. . ',' ........... ~ , .. M. anograe (p. ~57) 

Tegula ferruginous. ,ii~'}(esoscutum more, sp~rsely r punctate 
~ '" 

medially ~lan laterally .•......••. ",M.. subanograe (p. 259) 

'\Î 

l 1 

/ 

.. , 

1 
I}~. 

" 



, ,1 J~ -;; _ , 

\ . 

, 

__ ........... _ __ tti' ... -- -~~~_. . ' 
. -""', "', ~. , 

Opposite p.257 

Fi·g. 27'. M. 0 rae, F. 
Three dentat mandible 
with a large lanceola 
emargination between 
2nd and 3rd denticles. 

" 

f" 
., 

Fig. 26. M. anograe, F. 
Face view. 

'" 

~ 

~, 

d>-

'ib 

t) 
\, 

~ 
j 
, 

1 

J 

\\ 
\ 

, 
\ 

\ 

\ \ 

\ 
\ 

\ 

\ 
\ . 
\ 

\ 
\ 
\ 

\ « :' 



\ 

1 
1 
1 

(' l, 

1 

'1 

" 

o 

• 

If , 

\ ' 

. , 

() 

'. 

< 

/ D H 

( 

,/ 
) 

MEGACHlLE (DEROTROPIS) r,ANOGlAE COCKERELL 

Figures 26, 27, ~5; Map 19 , .. 

Megachi1e anograe Cockerell, 1908':261 (new species). 
J,~ , 

Megachi/lle (Derotropis) anograe; ~it chell J 1936: 158 
J 

1 
(description and distribution); Hobbs and Lilly,' 1954: 

461 (ecology). 

, ~ br:own. . ) FEMALE. Tegu1a, scopa, mandiple and legE, chocolat'e 

PU~Gtures on tegttla d~ep an~ ~istinct, separated by a ~ist~ce / 

subequal to' their diameter.Mesoscutum ~niforml,~ punctate, ~/ 1 
, .. 

the ppnctures s,eparated by a distance .loess; than diamete~ lf , 
puncture. 

r 
.., COMMENT. M. B:nog:rae can be recognized easily by the 3-dentate 

. 
,mandible wi th the elongated emargination, between. the 2nd and· 

3rd denticles, in which the inner and outer cutting edges 
~ ~ 

fOrln a 'pr.ominent carinate ridge, bordering a la:r::ge lanceolate 
o \ 

• ,/ • f', 

concavity (Fig. 65), combined with the chocolate brown tegula . 
\ 

and the -uniformly punctate mesosc~. 
: ' 

" 

DIstfttB~ION. Alberta soutbeast to Colorado. 
t l 

In Alberta, a 
"\ . 

female was· oollected at Scandia, .. 14 July 1952 on ..... Epilobium 

ud another~ at ~Sev~n Persons. 8 JUly )952. . / 

" 
'-

. \. \ 

f'WWE~~yIS"ftED. - Astragulus (Milk-Vetch), (M); 01tSome 

.serrulata (Spider Flower), (M); Epi1.obium (Fl'reweed), (L, 14). 
, , 

Qpunt1a (Priclt'ly Pearl J (14). 
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Map }.9. Canadian d;istfibution of- Megach!'1e anograe. 

BIOLOGY. Mitche~l (1973) observed M. anograe build jug-shaped 

'cèlls of whule pet'als of O,enothera in uurrows excavaled in 
~ .' p ,~ 

the sandy soi1. oll~n was collecteti from Opuntia, and a 

sp,cie~ related to Coelioxys pie~cei, which was in flight near-

by t was suspeèt.ed, of being paI'IB.sitic on..!:. anogl'ae. 
) ',. 

.... 

ALFALFA POLLINATING POTENTIAL. M. anograe 18 ra-rely collected; 

Hobbs an~ Lilly (1~5~) report tbat there is n~}record of it 

bavins.-. been observed on alfalfa. ~he adul t flight period 

.indicates ~hat it migh.t b?Of. ~ome~ benefi t ~as an alfalfa.

poillnator, however, its scarcity an~ i~S probable soil nest-
.... 

fng habit limi ts its usefulness as a pollinator -~f a.lfalfa ... 
, . 

l' r, 

, , 
, 

·1 

! 
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MEGACHILE (DEROTROPIS) SUBANOGRAE MITCHELL 
"4' 

Figures cf. 26, 27, 65; Map 20 

Mgiachile (Megachiloides) subanograe Mitcbell, 1934:344 

(new specieèff, 

Megachile (Derotropis) subanograe; Mitchell" 1934:163 

( cODll1en t ) . 
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FEIfALE. Tegula, antenna along wi th the scape, mandiblè and " 
d~ 

legs ferruginous. _ Punctf1res on tegula shallow and indistinct, 

~parated by a pistance greater tban the,~iamè~er of p~nàture. 

Mesosèutum more densely puncta:l(e peripherally, wi~ punctures 
~~:,:r . 

separated by less than their diameter; more sparsely punctate 
j"" }i7 

medially with some pu~ctures separated by a distance greater 

than the diameter~of puncture. , 
'\ 

COMMENT. M. subanograe can be recognized by the,3-dentate 

mabdib1e (Fig. cf. 65), the ferruginous ~egu1a and the 

sparsèly punctured mesoscutum,~medial.ly. 

~ 0,:' DISTRIBUTION. Alberta southeast t-o Wyorq,ing. In Canada, it 
,," 

has been' co11ected at Bays. "lberta, i~ June 1954, IF, on 
, 

Cirasium -v11losa (Map 20). 
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, " 
ALFALFA,POLLINATING POTENTIAL. Similar to M. anograe, this 

species also probably burrows nestin'g si tes in the soil; may .. 
, ' 

have a preference for Compositae and i5 extremely rare. 

Q 

.0 
Map 20. Canadian dis~ibution of ~egachile subanograe. 
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SUDgenus XANTHOSARUS Robertson 

Î Figures /28, 29,' 30, 48, ijO, 67. 82 

" . xSnth~sarus Robertson, 1903:172 (description) 
( 

~antnosarus; Mitchell, 1936:120 (description à~d biology) 

or) 
FEMALES. Le~gth 12-16 mm. Mandib1e,5-dentatej outer tooth 

J 

refi;;;~ong the ventral side aold expanded': Outer cut tin-g---

" ed~e, defining the 4th tooth, parallel-sided for most of its 
, .. 

length (Fig.67). Emargination in tHe outer cutting edg~ 

. between 3pd and 4th denticles strongly oblique and deeper 

·than wide, with the distance between'the apex of the 3rd tooth 
• J ., 

and the base of emarglnation 1.3 times as great as the distance' 
\ between the apices o~the'3rd·and 4th denticles; apex of 4th 

tooth eqUidistant betwe~n the apex of the 3rd 1tooth ~nd the 

base of the deep emargination between t~m. Bevell~d cutting 

edge on 3rd tooth projecting toward 2nd tooth, reduced, occupy

lnl \ess than balf the emarglnation between the two dentlcles. 
III , 

Gradu1ar carlnae on, terga II-V deve10ped and narrow1y over- ~ 

hOllD, the Iradular gJ'Dove alon, the base; gr ... dU,lar groove 

deep. anterlorly, gradually incllned posteriorly and extendiDg 
•. r 

\ > 

over three-quarters,~f the tergal dlsc. Ter,um VI nearly 
~ . . .-. 

atrallht :~ ~ter&l veiD; erect"elonlate, ~lden~hair~~ 
scattered~edlally, becomlng more dense laterallgj' short 

appressed ~airs lntermtxed witb tbe elo~te halrs, partially 
n i 

1 
\. \ 

'P;~l ~-'11 W .J 

\ , , . , . , 

1 --

, 
Î 
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obscuring the inte,ument be~,ath and termlnating in ~dens~ 

apical frinie. f 

, 

MALES. Length l2-1~'mm. ,Front, lels dilated, mostly yel16wish 
"-

or testaceous, strikingly eontrastlng with 
~ -

. ~ 

th~ Jù.a~k integume6t 

1 on the rest of body !,-nd appendales. Front basi tarsus wider 

~~ -----&tba;-; than ape~l; broad, polished, lonlitudi'~al excavation 

t ',1' 

1 
j 
1 

. , . .. 

() 

0 
~ 

1 • 

.. ' 

extendinl throulhou~ its antero-ventral side; exeavatio.

bordered O~ each slde .1 th a, ra .. of b;18ues; ir1st les aloDg .. 

the anterlor side beeomtng prolresslvely ahorter ap1cally and 

not e1teDdlDg beYObd balf the leD,ta ai tb~ baeltar8UB . 

Anterior side of front femur translucent, with a narrow, 1n_ o 

0 

, 1 • 

fuscated or bron border. "l'bnt \ coxal apl,nes weIl developed, " 

.anterior sld,· reddlah brown., DIOst ly rlabroUs, .1 thout., a patch 

of stout brlstles Just" abQve the coxal ~pine •. Mesosternum 

bearing na broad subpoliahed field wlth minute s,par,sely ~attered 

haire Which' are usually sh6rter t~an the distance ~tw.een ~un~-

i 'tUréSi slender, pointed spine on posterior border of the field. 

, Just in front" of Mid coxa; present ln !. 'dentitarsus an,ki absent" . ~ 

in!!. l~t,1m.I;Dus and !. perihlrta. Mld-femur Ireatly ~nla;,ge~, 

mueh thicker than hind f~pr. kiddle tibia wlthout ~leal 
, .' 

.8pur8;basitarsua ,w1th a robust, poli.h~ -rd 11abr~~s protru

~er&nee o~ the ventral aide; the ahape and size of the 

protruberanbe ar&. distinctive for each of the three~ specles . \ . /- . 
" 

'" 

J '" , .----, 
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\ 

and ~an be, used to differentia~ them. Mandible 3-

dentate ,mostVack with );~e ~oster1or side yeHowish; 

'i~nèr side deepl~ ex~avated and shaped for the reception of 

the alfex o'f\ ~he alternate mandible when c1osed .. ~Ventral 

mandibular toot'h parallel~Siried preapicaI1y, wi th a den.se 

brush o~ hairs on the obl~que apical side, dlreèted outwardly. 

Hypostomal tubercle strongly elevated, bordering a larg~, 
'. " 

glabrous and polished h~ostomal concavity, which accommodat es 
. ~ ~ 

the sweep of the brush at the apex of the Nentral tooth, as 
il 

the mandibles clos.e. Glabrous, subpolished, diagonal band 

extending from just' above the lateral opening of ~he hypostomal 

concavity (adjacent to the ventral~andibular condyle) to the 

posterior border of cheek; upper side of the glabrous band 

cons}91cuously bordered by a rowt;'of short, white, pubescence and 

the ventral side bordered by a field of white pubescenèe extend-

ing to and covering the posterior side of the hypostomal 

tubercle~ 'Vertex, mesoscutum medially, and abdomen uniformly 

clothed 'in yello;lsh-white pubescence. Postmedlan transverse 

carina on tergum yI ~emici~c.ular. in dorsal vi\ew wi th a sma11 
, '';)' 

median notch along the apical bordér. 

COMMENT. Th1s 19 a homogeneous subgenus represented by three 

species in Canada. MOrphologically, the fem~les'belonging to 

--

, , 

, ' 
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.~ 
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) 
the three species do/not reveal any conslste~t, perceptible 

.) " characters by which they can be positively ·diff~,rentiated. 
, ')~ 

Males, on the other hand, be~r distinctive'struct~ral 
.. 

characters b/y which the ~peeies can be separated, h~'nce the 

female species can also be determ1ned by .ssociating them 

with their males. Females bf !. latlmanus can usually be 

separated from M. denti tarsus"and M. 'perihirta ~'by ,the geo

graphie region which they inhabit. Generally~!. latimanus 

oceurs east of the lOOth mer1dian, while the other two species 

. inhabi t western regions. Th,er~ is, however, considerable over-

lap with M. perihirta occurTing as far east as Ontario and M. 
- J 

latimanus occasionally found as far west as Alberta,. M. 

denti tarsus 18 more lil11i ted to western, Canada, rarely 'extend-

in~ east of ~lberta. Females 'belonging to Xanthosarus, have .. ~ 

the 5-dentate ma~ble .flatt~ned, the outer tooth reflexed and 

~xpanded,and the cutting sid~ elongated an~ rotated perpendi

cular to the ~and1bular condyles. Ih the flattening process, 
, . 

\ the inner and outer cutting edgès (best seen with the ma~dible 

opened) are brought closer together with the result. that th~ 

inner cutting edge ~uses'with the third denticle and becomes . 
obliterated in i~s outward extension to the base of the 2nd 

denticle. The reflexed. outer to~tb ia aligned with xhe four 

areceding denticles to form a nearly atraight line; the tooth 

, la éçanded, a~d elé)ngated, resultina in an inoreaae in the 

\ 

1 

... ,' 
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, 
le'ngth of the 'cutting s'ide '(distance between the _ apices 0 7 
the inner and outer teeth). Finally. 1 the rotation of the . 

1 1 

cutting side frprn a parallel, ,scoop-like position (e.g. M. 
montivaga) to a blade-like position perpendicular'to the . 
mandibular condyles, approaches a 8cissor-like mandibular 

operation, wlth the condyl~s serving as the pivot and the 

c~tting side of the mandible,as the blade. 

265 

Females belonging to Xanthosarus can be recognized by 

the âeep oblique ernarginat10n (wh1ch 18 deeper than.wide) 

between the 3rd and 4th denticles and t~ para~lel-8ided 4th 
( 

mandibular tooth, which ls longer than wide at base. The 

obliqueness of the emargination (mostly occupied by the inner 

cutting edge) and the angulation of the parallel-sided 4th 
1 

tooth, define the l~uttin5 path of the two rnandihles as t~ey 

slide past each other when theR close. ' 

BIQLOGY. The flattened mandible with th~ reflexed and broadly 

expanded outer denticles precludes females ln this subgenus . / \ 

from being aQle to chisel nesting tunnels in wood. Oider 

females usually bear a shortened mandible wlth the~enticles 

(particularly the outer tooth) strongly abraded from biting, 

grindlttg and excavating nesting burrows in th~ soil. Abraded 

• mandibles with rounded ap~ces would evidently be incapable of 

/ 
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) 

piercing and chiselling holes 1 in wood .. Thus, females which 

excavate nesting burrows in the soil could not alternately 

chisel holes in wood. Bence, three distinctive,groups become 

apparent; those that nest in the ground (to which Xanthosarus 

belongs): those that chisel holes in wood. and those thtlt seek 

out and nest in ready-made holes, 
1 

enlarging small holes, or filling 

sections of leaf. 

some.tirs cl1eanin g 

enl arged holes wi th 
! 

, 1 

Key ta ~pecies of the Subgenus Xanthosarus 
1 

Females 

out or 

extra 

1. Whit~, apical fasciae on terga II-V dense and-wht!e, 

usua11y not interrupted mediaIl.y on the anterior 

terga. Mesoscutum, t'erga 1 a1nd II wi th, cppious, 

elongate, white pubescence. Present only in 

Alberta ...•................... ~ dentitarsus (p. 290) 

White, apioal fascia~ on terga II-V less dense and wide, 

usually in'terrupted medially on the anteri~r terga. o 

.~ 

Pubescence on mesoscutum and terga l'and II more 
L " ( yellowish, often partially or entirely black on 

mesoscutum medially and tergum II. Pre~ent across .. 
, . 

C!l~ada •.•••••••.• , •••••. ' •• ••• ' •••.•••••.••••.••.•. ,. .. 2 

Q 
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_ 1 

2. Black pubescence usua~ly occupying the posterlor half of 

1. 

mesoscutum and often extending on to the scutellum. 

Usually occurring west of the lOOth Meridian, but 

occasionally'present as far east as Ontario ....•..... 

••••• • • ... . .. , .........•.....••... . M.. perihirta (p. 279) 
r 

Black pubescence on mesoscutum absent 'or usually occupy-

lng less than the 'apical half of mesoscutum, rarely 

extending on to the scutellum. Usually occurring 

east of the lOOth Meridian, but ocpaslonally present , ' 

as far west as Alberta •.•.•..• •...• M. latlmanus (p. 268) 

Males ç 
Posterlor &ide ~f mesosternum with a sharp spur, just tri 

t'ront of midrcoxa .......... ~~ .•.. M. dentitarsus (p. 290),. 

Mesosternum wi thout a spur .... 1 • ~ •••••••••••••••••••••••••• 2 

'\ 

2. Ventral side of mid-basitarsus with a broad, glabrous and 

polished protruberance wllich i8 about nalf as wlde as 

long •••..••......•...... : .........• M. la~imanus (p. 268) 

Ventral side of mld-basitarsus wlth a narrow, keel-shaped, 

glabrous and polished protruberance which ls Iess 1 

than .25 as wlde ~s l'ong .•••.•••••• !.. perlhlrta (p. 286) 
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Opposi te p. 268' 

- - 1 

'" 

Face 3~. M. fortis, 
Mandible with the 
outer tooth reflexed 
ànd,rounded, indi~at
ing that it probab 
excavates nesting 
burrows in the soi1. 

\.- -
'\ 

- 1 • 

Fig. '30. M. latimanus, 
M. Face view. 
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M'EGACHILE (a"'mIO'SARUS) LAT 1 MANUS SAY 

Figur'es 30, 48, &0; ~f. 67~· 82; Map 21 
1 

v 

M:gaChl1e latimanus S'y, 1823:81 (new species) 
" , 

Megachi1e (Xanthosarbs~ 1atimanus; Penge1ly, 1955:199~ 
i 

,Mitchell, 1962:157. 

i 
t 

FEMALE. In addition/to the char~cters described for females 
J ~ 

!' 
in the subgenus Xanthosarus, to which Ji. latlmanus be10ngs, 

the f0110wing characters are usually dist~ctive in ihis 
t 
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t i species: C1ypeus usuaJ1y uniformly punctate throughout, w th-

out a Median, longitudinal, impunctate and polished band~ 

Pubescence on ~ertex and mesonotum medial1y, ranging ~fl~O~I~I1----
l' 

entirely yellowish-white to black; the black pubescenèe, when 
\ 

present, rare1y extending into scutellum. Pubescence on body 
, ' 

yel1~wis11\-wh~te. Apical fasciae on terga I I-V moderately , . 
" 

narrow and usuall~ interrupted medially on anterior terga. 
, 

Latera~/oèellus a 1itt1e closer to vertex than to eye. 
il 

MALE., Large, glabrous and polishe'd protruberance on ventral 

side of ~id basitarsus, broad and rectangular, about half as 

wlde as long. Posterior side of the broad and subpolished 

mesosternum wlthout a sh~rp Splne just in f,ront of the mld-
r , 1 

coxa. See "MALES" under Xa.nthosarus for a more detalled 

descr~ptlon. 

/ 
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COMMENT. The fema1e can be recognized by the 5-dentate 

mandible 'with the parallel sided 4th mandibular tooth and the 
, 

deèp oblique emargination between the 3rd and 4th denticles 

which is deeper than wide (Fig. 67 )i the predom1nantly 

yellowish-wh1te pubescence on head, thorax, terga 1 and II; 

the uniformly punctate clypeus which 1s usually. without 
, ' 

pOlished and impunctate Median lo~gitudinal band; and their 

f distribution wh1ch is primari1y restr1cted to Eastern Canada, 

but'occasionally ext~nds as far west as Alberta. 

The male cao be recogn1zed easily by the large, 

polished, rectangular protruberance on the ve~tral side of 

mid-basitarsus,' which is about half as broad as long. The 

sharp spur in the posterior side of mesosternum, just in front 

of mid-coxa ls absent. 

DISTRIBUTION. Occurs as far west as'Alberta, ~th .ta Kansas 

and Georgia. and east to Nova Scotia. Loca1ities from which \ 

M. latlmanus was collected in Canada are as fo11ows (Map 21): 

Nova Scotia: Annapo1is County, 1 Aug.' 1931, IF, Lathyrus. 

Blomidon, 31 Ju1y 1952, IF, lM. King's County, 29 Aug. 1920, 
/ 1 M; 16 Ju1y 1929, lM; 10 Ju1y 1930, l F, Convo1vu1us;' 15 Ju1y 

1930; 16 Ju1y 1930; lB,Ju1y 1930, IF, lM, Tri101ium; 18 July 

1930 A1F, Rosa; 23 Ju1y 1930, 1 M; 25 Ju1y 1930, 2F., lM, 
, 

Centaurea; 25 July 1930, IF, Epi1obium; 29 Ju1y 1930, 4 M; 
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31 Ju1y 1930, IF, SOlidago; 25 Ju1y'1930,. IF, Epi1obium; 8 

Ju1y 193t, 2F, Raphanus; 8. July 1931, lM, Trifo1ium; 9 July 

1931, Milkweed; 13 Ju1y 1931, IF, Trifo1ium; 13 JUlr 1931, IF, 

Rosa; 15 'Ju1y 1931, IF, Centaurea; 16 Ju1y 1931, IF; 18 July' 

1931, IF, Trifolium; 18 JUly 1931, IF,; 20 Ju1y 1931,' lM; 30 

July 1931, 3M; Il Aug. 1931, IF, Achillea; 21 Aug. 1931, lM, 
. . . 

Solidago; 23 Aug. 1931, IF, Solidago; Il Sept. 1931, lM; 1 

Aug. 1932, IF, lM, SOlidago.,Lun C9unty, 3 Ju1y 1931, lM. 

Smi ths County, 15 July 19i4, ZF, lM; 15 Ju1y 1914, 11.1. Truro, 
, 

2 Sept. 1923, IF. New Brunswick: Fredericton, 7 Aug, 1914, 

IF. Shediac, 4 Sept. 1926, IF. Prince Edward Island: Da1vay 

House, Canadian National Park, 19 Aug. 1940. Quebec: Abbots-
~ 

fard, 6 Ju1y 1933, lM; 1 'Sept. 1933 1 IF. Aylmer, 21 Sept. 1923, 
.. 

1911, IF. Covey Hill, Ju1y 1921, 2F: Cort Coulonge, 20 Aug. 
" 

IF. ~enmingfOrd, 27 June 1923, IF. Hull, 25 Aug. 1884, lM; 

16 Aug. 1894, IF. Ile de Montrea1~ 5 Aug. 1906, IF. Lachine, 

18 Aug. 1966. Lan~raie, Il June 1915, IF; 13 July 1930. ~owe, 

1 

2 Aug. 1948, IF, lM., Burdo~k. Montreal, 10 Aug. 1924, IF. 

Quebec City, 10 Aug. 1914, IF. Rupert House, 8 Aug. 1949, IF. 

St.Anne de la Pocatiere, 7 July 1914; IF; 8,Aug. 1914, IF. 

~t. Anne'&, 30 June 1921; 13 Sept. 1939; 14 July 1941. Ste. 

" Foy, 8 Aùg. 1971, ,lM; 9 Aug. 1971, lM. St.Hilaire, 15 Aug. 
Ji 

1926; 16 Aug. 1931, IF, 2M; 16 Aug. 1971. St. Isidore, Ju1y 

1936, IF. St.Martin, Il Sept. 1926. Ste.Anne de Bellevue, 

29 JUly 1929, IF; 12 Aug. 1962, lM; 7 Aug. 1964, IF; 18 June 
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1965; 22 Ju~~ 1965; Il July 1965, ~F, IMi 30 Ju1y 1965; 4 

. ' , 

Aug. 1965; 15 A~g. 1965, IF; 17 Aug. 1965, 2F, lM; 3 Sept. 

1965, 3F; 4M; 144ug. lQ66; 10 Ju1y 1967, IF. Shawbridge, 7 

July 1926; 19 J~ly 19?7, IF. Terrebonne, 29 July 1931, IF. 

Wakefield; l Sèpt. 1950, IF. Ontario: Acton,,3 Aug. 1951, 

9F, Elecampane; 18 Aug. 1951, lM, Elecampane; 8 July ,1955, 
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IF. Ancaster, 18 June 1955, lM; 26 July 1955, - IF. Angus, 8 

Aug. 1965, lM. Arke11, 18 July 1951, IF, A1fa1fa; 20 Ju1y 

1951, IF, lM. Scotch ThistJe; '24 JU1y 1951, IF, Scotch Thist1e; 

26 Ju1y 1951, IF, B1ueweed; Aug. 1964; 20 June 19~8, IF. 
" 

Atwood, 21 July'1952, IF, Sow Thist1e. Be1t ' s Corners, ~8 

Ju1y 1939, lM. Be1wood, 6 Ju1y 1965, IF. Brighton, 24 Ju1y 

1956, 2F. Byron, 2 July 1956, IF. Cameron, 27 July 19ç2, IF. 

Carp, 7-Aug. 1953, IF. Cayuga, 22 Aug. 1951, IF, Red Clover; 

6 Aug. 1952,- IF, Sow Thistle. Camp Borden, 22 Ju1y 1952," IF, 

Alfalfa; 22 July 1952, lM, Sweet Clover. Chatham, ~4 Aug. 

1913, 2F, -lsl. Cochrane, 8 Aug. 1917, 2F; 8 'Aug. 1917, 1F . 
• 

Co1dwater, 10 Ju1y 1958, lM. Dunedin, 21 July 1952, IF, E1a

campane; 22 July 1952, IF, E1acampane. Dyer'~ Bay, ~ Sept. 

1951, IF, Alfalfa; 8 July 1952, IF, Sweet Clover; 29 .July 1952, 

IF, Red C1over; 8 Ju1y 1953, IF; 3 July 1954, lM. Eastern 

Ontario, )l0 date, IF. Elmira, 7 July 1959, 2F, lM; 20 Sept. 

1970, IF. Goderich, 28 June 1955, ,lM. Golden Lake, 10 Sept. 

1965, IF. Grimsby, 22 Ju1y 1894, IF. Guelph, Ju1y 1922, IF; 

10 JuIy 1951, IF, Alfalfa; 26 Ju1y 1951, IF; 30 JuIy 1951, 2F, 

, -
1 

1 
1 

, 1 
~ ~i 

. 
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Sunf1ower; 31 Ju1y 1951, ~, Suri~lower; 6 Aug. 1951, IF, Wi1d 
, 

,Lettuce; '6 Aug'. 1951, Blue1eed; 13 Aug. 1951, IF, lM, Sun-

flower;. 18 Aug. 1951, IF, Sunf1ower; 13 June 1959, IF; 23 

Aug. 1961, IFj Il Aug. 1962, IF, lM; Aug. 1964, lM; 12 Ju1y 

, 1965, lM; 25 July 1974, lM'. Hastings, 31 July. / Hepworth, 

15 Ju1y 1974, _lM; 16 July 1974', IF, lM; 26 June 1975, ~M .. 

&ilicrest, 28 Aug. 1954, IF, Scotch Thist1e; 28 Aug., 1904, 

Echium vulgare. Horning, 12 July 1952, IF. Kendal, 29 Ju1y 

1951, lM j 29 July 1961, 2F; 29 Aug. 1963, IF, lM. Kinburn, 

18 July 1957, lM. Ki tchener, 19 Aug. "1959, Golden Rad,' IF. 
l " 

Kleinburg, 23 July 1952, IF, 2M, Elacampane. , Koney, 30 Jpne 

1975, lM. Leaside, 4 Aug. 1961, IF: London, 19 July 1967, 

lM. Marmora, 6 Ju1y. 1~39, lsl; 6 July 1939, 4F; 10 Ju1y 1939. 

2F, lM; Il Sept. 1952, 2F, Viper's Bug1oss. Mid1and, 14 July 

1974, IF. Minesing, Il July 1954, IF; 17 Aug. 1954, IF. 

Muskpka, no date, IF. Orangevi11e, 1,9 Aug. 1954, IF, lM. 

Ori11ia, 25 June 1924, IF. Ottawa, 27 Ju1y 1911, 1Mj 22 Ju1y 

1913, IF; 23 Ju1y 1913; 25 Ju1y 1913, IF; Il Aug. 1913, 2F; 

Il Aug. 1913, IF; Il Aug. Ün3, IF; 12 Aug.' 1913, IF; 15 Aug..-

. 1913, IF; 15 Aug. 1913; 9 'Ju1y 1914, IF; 13 Aug, 1914, lF; 

13 Ju1y 1946, 5F, A1fa1fa'; 18 July 1946, 3F, "A1fa1faj 16 July 

1952, lM; 16 JUly 1952, IF; l Aug. 1957, lM; 22 Ju1y '1963, 

lM; 23 Ju1y 1963, IF; 2 Ju1y 1968, lM; 9 July 1968, lM; 9 

Ju1y 1968, IF; 10 July 1968, IF; 1 Ju1y 1970, 2M; 6 Ju1y 

1970, IF, IF; lM. Paris, 29 June 1955, IF, lM. Point Pelee, 

II 

'1 



... 

: 

\ ' 

, 

i • 
1 

1 
1 

1. e) 
.. 

: ___ '--' ___ ,,_,, _____ ,... .. _ " ___ ,, _____ ...... ~_ ... -- ... -... ----)o-,.. 

\ 

9 Sept". 1954, IF. Porte Hope, 28 July 1895, IF; 30 Aug. 

'1963, IF. Pril1.!rosè,' 22 Ju~y 19'52, 3F ,Chicory; 22 July i952 , 

, 2F, Bu,rdock; 17 July 1956, Hf. Pus1inch; 8 Aug. 1951, 2F, 
'if 

. Alf}\lfa; 8 Aug. , 1951, IF; Blueweed; 8 Aug. 1951, 2M, Knapp 

Weed; Il July 1952, ZF, Scotch Thist1e. Rockwood,-l Aug . 
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• 
1951, IF, Scotch Thist le; 3 Aug. 1951, IF, Canadian Thist le ;' 

10 Aug. 1951, IF, Alfa1fa. Seaforth, 12 Aug. 1955, IF. 
, 

..... Southampton 1 9 Aug. 194~, IF. Speyside, 6 Sept. 1965, 2F; 
; .. \ 

30 Ju1y 1965, tIF; 20 Aug. i965, i lM. .Spence.rvi11e, ·-12-·JuiY-·~ 

. 1939, IF;' ~1 Aug. 1939, lF. St.John's West, 1 Sept. 1954, 

3F, Scotch Thistle. St.Thomas, 27, Ju1y 1924, IF. Strath~oy, 

2 July 1925,' IF. ,Stittsvi11e, 1~ Ju1y 1939, lM. 

1... l ' 8 Aug. 1917, IF.' Toronto, 2~ Ju1y •. 1888 , IF; 2 Sept. 1888, 

lM; 11 JU1y 1897, IF; 9 Aug. 1957, lM; 30 Aug. 1963, IF; no, 

date, IF .. Trenton, 3 Sept. 1905, IF. Tweèd,17 Ju1y 1944, 

lM. Vine1and, 'ka ,Au,g: 1930, IF. Vine1and,Station, 25 Aug. 

1936, lF; 7 Sept. 1936, IF. Wel1ington~ 28 Aug. 1954, 11F, 

Cichorium intybus; 28 Aug. 1954, 3F, lM, Goldenrod; 28 Aug. 

1954, 5F, 2M, Viper's Bugloss; 28 Aug. 1954, IF, Scotch 
J 

Thist1e; 28 Aug. '1954, IF, lM. White Lake, 22 Aug. 1970, IF, 

Mpnitoba: Altona, 19 Aug. 1953, IF, Sunfiower. Aw~me, 14 

J~ly, lM; 20 Aug. 1914, lM; July 192Q 1 lM; 25 Ju1y 1922,," lM; 

25 Ju1y (924, lM; 17'Ju1y 1924, IF; 1 Aug. 1925, 2M; 64ug. 

11925, IF; 14 Aug. 1925, IF; 25 AUf;. 1925, 2F; 27 Aug. 1925 J 

lM; 3 Sept. 1925, IF; Il Ju1y 1926, lM; 31 July 1925, IF. 

? 

~---, 

J 
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Balooral, 26 Aug. 192'4, IF. " Brandop, 4 April 1948, lsl; 4 

April 1948, lM; 20 Aug. 1948, l!; 18 Aug. 1964, 4F, 3M"Sun
) 

flower. Carberry, 30 July 1953", lF. Carman, 10- Sept. 1954, 

lF, Sunflower. Cherhil1, 5 Aug. 1952, IF. Fisher Branch, 

22 July 1955, lM; 19 July 1956, IF. Gull Lake, 9 Aug. 1965, 

.214. Ly1eton, 9 Aug~ 19~9, 2F, C1over. Me1eb, 13 July 1948, 

2F. "Morden, 2 Sept. 1954, IF'; 1,1 Sept. 1954, lE, Sunflower. 
1 
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Oberon, 16 Aug. 1954, 4F, Sunflower; 2'4 .Aug .. 1954, 2F, - Sun-
. \. -----" -- -" --

flower. Onah, 12 Aug. 1926,' IF'. Pikwitofle, 4 Aug. 1949, 2M. 

Riverton, 13 July 1948, lM. Robl~n~ 8 July 1931, lM.~ Stead, 
~'} 

7 Aug. 1965, 2,14. Stony Moun tain, 9 A\lg. 1910, IF. ,Teulon, 

" 
, ,.. 

l June 1923, lM. Treesbank, ~l AUg.,1~.24, IF .. , :Winnipeg , , 

Aug. 1935, ~F, 1s1; Il Aug. 1960, IF. Saskatc)lewan: Att"6n ' $ 

Lake, Il July 1940, IF. Estevan, 16 Aug. 1955, IF. Love, 27 

July 1944, 2F, Alfa1fa; 29 July 1944, IF, Alfalfa; 3 Aug. 1944, 

2F, Alf,alfa; 2 Aug. 1~48, IF, Burdock. Nipawin, 20 "J~ly I9~4, 

2F, A1falfa; 1 Aug. 1944, lF, Alfa1fa. Regina, 15'Aug: 1905, 

IF. Robsart, 17 July 1939, IF: Sweet Clov~r. Rut1and, 26, 

July 1940, IF. Saskatoon, 20 Aug. 194~, lM. Smeaton.~2 Aug. 

1944, If. Alfalfa. Snowden, 28 July 1944, IF, A1falfa. Swift 
, ~, 

Current, 20 ~u~. 1916, 4F; ~9 Aug. 1916, IF. Torquay; 14 Aug. 

1955. 514. Vtll Marie, 10 AUg. 1955.. IF. Whiote Fox, 21 July 

1944" SF, Alfa1fa. Alberta: Lacombe: '27, July 1959, IF, ". 

• 
A1falfa. Lamont, 2 Aug. 1972. SF, lM. 
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" . 'Map 21. Canadian distribution of Megachile latimanus. 

FLOWERS VIS ITF.D. Ab ut:l:1 l (,Ill di 1111 Mnll Ow), (.M); ~~~ 
Il 1 . , \ ' 

(Yarrow), (L); Agastache (GiantoHys,SOP)" (M); Althaea (Marsh-

mallow, Hollyhock), (M); Amorpha (Leadplan(.t). (M); Arabis 
... 1 '1.. b , ( . 

../ (Rock-Cress), (M);, Arctium' (Bur~ock), (L); Asclep"ias Ofilk-
, > I~ 'l 

;w.e~), '(L, M); Aster (As:t~r).'(M); Baptisil;l (FaIse Indigo, 
l 

etc. L (M); Bidens tBur-Marigold) j (,M); Blephili~ (\V~od-Mipt), 

(M');' Bo1t'onia, (M); Camparflh~ C~ellfl~Wer) ,V"(M); Carctùus 
l.i tI t : .. -;f' ,'" 

" , \, ' 

(Plwneless' Thistle), (M); Cassia (Senna) 1 (M); Centaurea 
" 1 . - , 

(Sta~-Thistle), (L); C~phalanthus (Buttonbush), (M); 
• ~. <. ., 

'~hamaemerion, tM);, ChrysQI?s!s (Golden: 'Aster). ~ Cichor~um 
, ~ } . .. . 

(Chicory), (L); Q. intybus (Chicory). '(L)'; Cirsium (Thistl~), 
"" <" ~ 'b ~ 

(M); Cleome (Stinking-Clover), (M); Convolvu1us (Bindweedf~ 
~ l , 

(L; M): Coreopsis (Ti..ckweed), (M);, Echium (Vipol" f; l3ugloss), 
4a 

Il ,)., 

• 

l ' 

CJ 
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, Il 

(L); ~. vulgare (Blueweed), (L);, Eupatorium (Thoroughwort), 

(M); Gaillardia (Blanket-Flower), (M); Gerardia~ (M); 

Grindelia (Gumweed), (M); Helenium (Sneezeweed), (M); Helian-

_ thug (Sunflower), (L, M); IHieraceum (Hawkweed~, (M); 

~rOPhYllum (Waterleaf), (M); Inula (El~campane), (L); 
, 

Kuhnist~ra (Pràirie-Clover), (M); Lactuca (Lettupe), (M); 

Lactuca canadensis (Wild Lettuce), (L); Lathyrus (Wild Pea)" 

(L),; Lepachys (P~airie-Coneflower), (M); Lespedeza (Bush- ' ", 

C~fi)ver), (M); d.atris (Button-sn~eroo,t), (M); Medicago 

cÀlfalfa), (L, M, PB, P); Melilotus (Sweet Clover), (M); 
1 0 

\j . 

Mentzelia (Stick1eaf) 1 (M); Monarda (Horsem?-nt), (U); Onopordum 

(Scotch Pin~). (L); Pentstemon (BE(ard-Tongue), (M); Petalostemum 
, , 1 

(Prairie-Clover), (M); Physostefiia (False Dragonhe~d), (M); 

Potentilla (Cinquefol1), (M.) ;.',Psoralea (Scurf-Pea), (M); 
\ ./" j 

Pycnpthemum (Mountain-Mint), (1;1); Raphanus (Radish), (L); 
, 1 

• 1 

Rosa (Rose)., (L, 1.4); Rudbeckia (Coneflower), (M); Ruellia, 

CM);' Solidago (Goldenrod), (L, M); Sonchus (Sow Thistle), (L); 

Stachys (Hedge-Nettle), (l!);, Str~pbostyles (Wlld Bean), (tO.; 

Tara~acum (Dandellon, etc.p, (M); TeucriUm (Germandèr), (M); 

Trifo11Um - (Clo'ver), (LI' M);' !. pratense (Red Clover), (L); 

Verbena (Vervain), (M); Verbes1na (Crown-Beard), (M); Veronica 
\. . 

(Ironweed), (14); 'Vicia (Vetch),' CM). 
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BIOLOGY. Females excavate nesting burrows in mo~nds, under 

roots of low growing plants,or under stones, in moderately • 
weIl drained locations. It is probable that soil which is 

not ~ubject tOI flooding or excess moisture is selected since 

the larvae construct netted cocoons which are not impermeable 

to water (Fig. 6 ). Elevated nesting sites enable the female 
~ ~~ 

to excavate approximately horizontal tunnels 5-13 cm. in 
, ,II "'" ~ 

length and about 2-4 cm. below the surface. Tpe soil is 

loosened with the disc-shaped mandible, then raked with the 

teeth' at the apices of f~pnt and ~iddle tibiae, and pushed 

\ , 

posteriorly out of the burrOw bètween the hind legs and\ventral 

side of abdomen. Cell construction commences by inserting 
o 

about 3 cir.cular leaves at the base of the tunnel, followed 

by 5 to 16 oblong sections approximately 10 x 18 mm. to Torm 
" . 

the cell wall or cup. The outer leaf sections are merely 

pushed agains~ the soi~ wall, while only the inner leaves 

are cemented with saliva along the margins to form the cup. 
1 

1 

The cell is provisioneà-w~~~ 9-16 10ads of pollen coI1ected 

over a period from 5-12 hours (Pengelly, 1955). After the' 

'" femaie lars the egg the cell is sea1ed with up to 14 circular 
1 • ~ 

"1 Ieaf ,sections IIlpproximat~ly 8 mm. in diameter. The 'circu1ar 

( .. 

, 
leaves are sometimes alternated with soil to form a plug. 

,Additi6nal, inde~endent cells May be inserted into th~ tunnel 

when ample blossoms are ava11able to the femaIe. Insertion' 
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of an apditional cell is facilitated by excavating a short 
,\ 

branch off from the mafn tunnel, thereby permitting exit olf 

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 

construction were taken from: Acer negundo (Manitoba maple); -- " 
"" :-~ ,higrum (Sugar map~e); Lonicera tartarica (Honeysuckle); 

c ... ( ... 

Polygonum scandens (Climbing False buckwheat); Prunus americana 

(Chokecherry); Prunus serotina (Blackcherry); Solanum dul-

camar~ (Nightshade); Syringa vulgaris (Lilac); Vitis~. ~Wild 
o 

grape) . 

PARASITES. In his studies of their life history Pengelly 

(1955), observed tbat about 40% o,f the cells completed by M. 
, - "" 

latimanus were parasitizetl by Coelioxys spp. He succeeded in 

rearipg 4 males and 2 females of C. rufitarsus; however, he 
- ': 1 

also observed other species which he did not obtain from, 

reared material. Ants an~ crickets were observed to raid the 

celI's and devour th~ 'provisions, causing ttle female to abandon 

the nest. 

ALFAL,FA POLLINATING POTENTIAL. Pengelly (19?5) reported M. 
# 

latimanus tu be the Most common pollinator in sQuthern 

.. \ 

i ,,'.~ ,-..-......---~-_ .. _---_... .._ ..... 
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Ontario J visi ting 19-28 florets per ~minute an dt, tripping mo~t 

of the flowers visited. 

!IJ 
Since M. latimanus nest in the soil, they do not lend ., -themselves to the shifting of nest ing si tes de'sirable for 

pollination of large open fields of alfalfa. It is easier 
\ 

to move bees which nest in wood above ground than bèes which' 

nest in the soil. However, as indicated for M. melanophaea, 

they May be suitable for alfalfa fields- adjacent to road 

allowances, he'dges J river banks or strips ~f uncul tivated 

land. To ensure perpetuity of large population~. an annual 

suppl~ of bldssoming alfalfa would have to be available near

by, particularll during"~eriods when new stands of alfalfa 

are being established. It is unknown whether M. latimanus 

can construct cells out of alfalfa or whethe~ a second plant 
1 

wou1d be required to provide the le~es for constructing 

cel1s·. 

" 

, ,,/ 

~GACH!LE (XANTHOSARUS) PERIHIRTA COCKERELL 

Figures 28. 29, '67. 82; Yap 22 

Megachile perihirta Cockerell, 1898:126 (new species) 
, , 

~-"~ ---'---Megacbile (Xanthosarus) perihirta; Hobbs and Lilly, 1954: 

455 (eco10gy); Hobbs, ~956:625 (ecology in relation to 

production of alfa11a seed); Mitchell, 1962:159 (des-

cription J distributi:~'~d flower records) . 
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Opposite p. 280 

o , 

Fig. 28. ~ perihirta, F~l 
Di~'c-shaped mandib,le, wi tl1j 
outer tooth reflexed, 1 
flattened and rounded. ! 
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" ~~ ..... ~,.....o..- • ~,. .. _ .... ;--" .. "'-

ig.29. ~ perihirta, ~~ 
andibl'e worn down' from 
igging nesting burrows 
n the grouhd. 
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FEMALE. In addition to the characters described in "FEMALES" 

of Xa!D.thosar~s, ;he following are uSually distinctive of MI.'. 

perihirta: a polished.and impunctate Median longitudinal band 

extending throughout the length of the clypeus;1 black pubes-

cenee on vertex and mesoscutum extending into scutellum; 
\ 

pubescence on body. yellowish-white laterally; apical fasciae 

on terga II-V, narrow. inconspicuous and interrupted medially 

'on anterior terga. Lateral ocellus nearer to vertex than to 

eye. 

MALE. Robust. glabrous and polished. keel-shaped protruberance 

on ventral side of mid-coxa; protruberance extending from 

base to near middle of basi tarsus and becomin,g progressively 

deeper toward the apex; the keel ,about six t1mes as long as 

wide. fi.. Posterior side of the broad and subpolished mesosternum" 

without a sharp spine just in front of mid-coxa. 
,~ 

COMMENT. The female can be distinguished by the 5-dentate 
\ .' ( 

mandible with a parallel-sided 4th mandibular tooth and a 

deep oblique emargination betweën the 3rd and 4th denticles, 

which is d~eper than wide (Figs. 24, 76); the black pubescence 

on mesoscutum often extending into the scutellum; the narrow 

and 1nconspicuous white, apical .fasc;ae qn t~rga II-V, which 
1 

ar& usually interrupted med~ally.· particularly on the more 

anter10r terga; the polished and impunctate Median, 
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longitudinal band usually extending throughout the length of 

the c1ypeusj and its distribution, which 1s primari1y res-
--~ -- - ----- --- ~ --

tricted to western Canada, although it has been collected as 
, ,~ Il • 

far east as Ontario. 

\l .. _\. 

The male can be recogni~ed e~sily,by the robust, 
l , , J 

glabrous an~ polished .keel-shaped protruberance On the ventra,l 
\ 

side of mid-tibia; and the absence of sbarp spurs on the 
~ 

poster10r side m~sosternum, just 1n front of mid-coxa. 

"-DISTRIBUTION. H1ghest concentrations in western North"Amer1ca,' 
.. 

extending from the Mackenzie River to México, occas1ona11y 

foun~ as far east as Onta~1o and Michigan. Loca1ities from 

which M. Berihlrta was co11ected arb as 'ïo1lows (Map;2 ): " ~-
ontario: Cochrane, 8 Aug. 1917, 2M .. Thornloe, 9 Aug. 1917, 

~ 

'to, 

IF, IM~ Manitoba: Pikwitonei, 29 Ju1y 1949, 3F. Trees-Bank, 

18 Ju1y 1~10, lM. Saskatchewan: Earl Gray, 10 Aug. 1924. 

Sa.skatoon, 28 'July 1923, lM. Shipm8Jl1ll 23 Aug. 1939,' lM. 

~ - B~ift Current, 23 Aug. 1916, lM. Unit y " Aug. 192&, lM. 

/ 'Wa~kesiu, 26 July 1939. Alberta: Abee; 10 Aug. 1972, lM. 
\ 

Aden, lM. Athabaska, ~2 Aug. 1915, lM., Auburnda1e, '5 Aug. 

~965. Bow R. Bcandia, 2M. Brant, 5 Aug. 1926, IF. Brooks, 
• 

23 Ju1y 19~6, 2M, IF. Brocket, 5 Aug. 1957, lM, IF; 5 Aug. 

1957, lM, IF, s~; 5 Aug. 1957, IF. C;igary, 5 Aug. 1926, lM. 

Cypress Rills, 15 Aug. 19~5, lM. Edgerton, Il Aug. 1925, lM .. 

, 
l, 
! 
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, , 

Edmonton, 2 July 1919, lM; 1925, lM; 5 Se~;1950; 'lM; 

28 Aug. 1950, lM. Ft.Vermill~~n, 28 July 1920, IF. Golden 

Spide, Il July 1957, lM. Key R, 5 Aug. 1959, lM, IF. 

Lacombe, 27 Ju1y 1959, lM, IF~ Lethbr1dge, 28 June 1913, 
, 

1Mi.28 June 1914, IF; 27 Aug. 1914, 1Mi 16 Ju1y 1916, IF; 

27 Ju1y 1916, 1F;28 July 1916, IF; 29 July 1916, iM; 22 Aug. 

1916, lM; 6 Ju1y 1921, IF; 14 July 1921, lM; lS[July 1917, 4M; 

,28 Ju1y 1921" lM; 15 Sept. 1921, lM; 18 Aug. 1922, lM; 6 Aug. 

1923, lM; Il Aug. 1925, 1M~ 10 Ju1y 1926, lM; 23 July 192d~ 

lM; 4 July 1930, lM; 16 July 1930; 18 Ju1y 1930; 18 Ju1y 1930, 
-

~ ,lM; 20 Ju1y 1930, IF; 14 Aug. 1940, lM; 21 Aug. 1940, lM; 22 
~ 

Aug. 1940, -IF; 1 July 1941, ~F; 24 Aug. ~950, lM; 25 Aug. 

19~OL lM; 20 Aug. 1951, lM; 7 JUly 1952, lM; 25 July 1952, lM; 

.25 Ju1y 1952, 2M; 30 Ju1y 1952, 3M; 31 July 1925, lM; 8 Aug. 

1952, 2M,. IF; 1952, lM; 31 Aug. 1962, IF; 16 June 1960, IF, 

lM; 27 Aug. 1962, 1~; 18 June 1963, IF, lM; 6 Aug. 1963, IF; 

30 Aug. 1963, lM; 21 Sept. 1963, IF, lM. MacLeod, 21 Ju1y 
, 

1950, lM. Manyberries, Il Aug. 1932, IF. McMurray, 27 July. 
, 

1953, IF. Medicine Bat, 20 Aug. 1911, lM; 17 Aug. 1917, lM; 

:'20 Aug. 1960, 2M~ 15 July 1917, lM; 17 July.1917, lM, 2F; 1 

Aug. 1917, lM, IF; 15' Ju1y 1956, 4M. Milk Ri ver, 8 Sept. ,on 

1950, SM. ROlling Bills, 31 July 1951,\ 2M, IF; 3~ July 1951, 

~M; si July 1951, '2M; 29 July 1952, 2)1; 29 July 1952, lM, IF, 

sI; 26 July 1958, lM, lF. Scandla, 16 June 1946, lM; 29 June , ...... 

1948,' IF; 27 June 1948,414; 7 Ju1y 1950, lM; 18 Ju1y 19.50, lM; 

'-' 
\ 
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21 Ju1y 1950, lM; Il July 1951, lM, 3F; Il Ju1y 1951, IF; 

1951', 
\ 

·26 Ju1y lM; 26 Ju1y 1951, 11M, 3F; 17 Ju1y 1951, IF; 

17 July 1951, 4M, 2F; 23 Ju1y lQ51, lM, 2F,; 6 Aug. 195~, lM, 

2F; 6 Aug. 1951, lM, IF; 13 Aug. 1951, lM; Aug. 1951, IF. 

Nr. Prunus, Aug. 1951, lM, 3F. S<mndia, 16 Aug. 1951,/lM, IF; . 
17 Aug. 1951, lM, IF, sI; 21 Aug. 1951, lM, IF; 8 JU1y,1952; 

14 Ju1y 1952, IF; 29 Ju1y 1952, 2M; 23 Ju1y 1954; 9 July 1956, 

IF; 21 Ju1y 1958, lM, IF; 15 July 1960, lM, IF; 15 Aug. 1960, 

lM, IF. Stirling, 7 Ju1y 1941, 2F. Tne Gap, 8 Aug. 1959. 

Vauxhall, 18 July '1950, lM, 3F; 23 Ju1y 1951, 11M, 4F. Ward

ow, 9 Aug. 1947, lM; 1~ Aug. 1947, lM. Welland,·3 Aug. 1915, 

White Horse, 10 Aug. 1927, 2M; 15, 
1 ••• , .,. 

Aug. 1952, 2M. British Columbia: Agassiz, 

lM; 24 July 1922, lM; 21 July.1926, lM; 122 July 

1926, lM; 22 July 1926, lM. Bowser, 21 June 1955, lM. Chil-
I 

cotin, 1 July 1929, 2F; 12 Ju1y 192D, IF; 20 July 1930, IF; 

29 Ju1y 1~30, 4M. Courtenary, Il July 1930, IF. Cranbrook, 

21 June 1926, IF; July 1953, lM, IF. Crescent, 14 Aug. 1916, 
1 

IF. Dog Creek, 28 Aug. 1967. Duncan, 26 July 1920, lM. 

. 'Fairview, 7 Aug. 1919,' 9M. Fitzgerald, 7, 14, 21 Aug. 1921,' 

3M. Go1dstream, 27 Ju1y 1902, lM; 10 Aug. 1902, lM. ~at 

, Creek, 26 Aug. 1922, lM. Hed1ey, 26 June 1953, lM. Invermer, 

Aug. 1914, 2F; 30 June 1914, lM. Kamloops, 26 June 1938, IF; 

25 J~ly 1943, 2F; 8 Aug\. 1943, IF; 16 June 1950, lM. Kas10, 

'10 Ju1y 1906, iM. Keremeo, 21 July 1917, lM, 3F; 17 Ju1y, 1~18, 

) 

r, 

-1 
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1 

lM; 9 July 1953. Lillooet, 5 July 1919, lM; 9 June ~921, 2F; 
~ 1 

/ 
28 June 1926, IF. Lytton, 28 June 1931, lM; 5 Ju1y 1931,: IF. 

" P 

MacGi11ivary, 14 July 1953, lM. Manning Park, ,7 Aug. 1953, 

lM, 2F. Merritt, 20 Ju1y 1918, IF. Minnie, 12 Aug. 1924, lM. 
/0 i 

Mission City, 24 July 1943, IF. Nelson, 29 July'1897;·July } , 

1897; Aug. 1897, lM; 19 Aug. 1897, lM; 25 June 1905, lM; 28 

June 1921, lM; 26 Ju1y 1925, lM, IF. Ok an aga , 16 July 1911, 

21 July 1917, 2M, 2F; 16 June 1919, lM; Aug., 2M. Oliver, 

3 
> i . 

ne 1923, IF: 9 Aug. 1943, lM: 24 July 1953, IF, 21 Aug. 

1953 ZM, IF; 29 Aug. 1953, 2M. Osoyoos, 10 June 1919, 3F; 

21 Ju y 1953, lM, IF: 25 Aug. 1953, lM. Peach1and, 2 Aug. 

1909, lM. Penticton, 22 Ju1y 1909, lM; 7 Aug. 1916, 2M, IF; 
1 

22 June 1919, 3F; 7 June 1919, lM; Ju1y 1919, lM, IF; 3' Sept. . , 

1919, 3F; 7 Sept. 1919, 4M, 3F; Quesnel, 12 Aug. 1946, lM; 
1 

19 Aug. 1946, IF. Robson, 10 Sept. 1948, IF~ Royal Oak, 2· 
( 

Aug. 1.917, ·IF. Ruskin, 17 July 1953, IF. Salmop Arm, 4 JUly 

1914, lM; 4 Aug. 1914, lM; 28 Ju1y 1925, lM; Ju1y 1928, lM. 
, . 

Shuswap, 6 July 1952, lM. Sidney, 6.Ju1y 1914, IF, sI; 7 July 

1914, lF; 15 Aug. 1916, lM, IF; 22 Ju1y 1925, 9M, IF. 

Summer1and, 9 Au". 1916, 2F; 10 Aug. 1916, SM; 20 Ju1y 191,7, 

'" \L' 8M, 2F; July 1917, SM, lF; 1917, IF; 31 Aug. 1953, lM, 5F; 
, 

30 Ju1y 1957, Hf; 15 Sept. 1957, IF; 4 Aug. 1958, SM; 4 Aug~ 

1958, 2M; 4 Aug. 1958, 214; Il .1~ly 1969, lM. " Trout 

Creek, 22 Aug. 1914, IF. Vancouver, 15 Aug. 1916, IF. 
) ,- "~,, 

Vaseaux, 13 June 1919, 114; ,12 June 1919, 1M. w Vernon, 8 

Aug. 1004, 814; 24 Aug.' 1904, lM; 24 Ju1y 

, . 

l 
1 

1 

1. , 
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.~ 

1917, lM, 4F; 25 Ju1y 1917, 3M, 2F; 13 Aug. 1918, lM; 25 Aug; 

1919, 2F; 20 July 1920, lM, IF; 5 Aug. 1920, lM; 6 Aug. 1920, 

lM; 19 Ju1y 1921, ~M; 7 Ju1y 1920, lM; 23 Ju1y 1921, 4~;" 24 

, .:-;::.-, Ju1y 1920, IF. Vernon, 26 Ju1y 1920, SM, 2F; 27 July '1920, 
.:-'t - ,~ 

(&~ 16M, 3F; 28 Ju1y 1920, 2M, 4F; 28 Ju1y 1920, IF; 28 July 1920, 

/ 

lM, IF; 2 Aug. 1920, lM; 5 Aug. 1920, IF; 6 Aug. 1920, lM; 8. 

Aug. 1920, lM; 9 Aug. 1920, 8M, IF; 26 Ju1y 1923, 4M; 1'3 Aug. 

1923, lM; 14 Aug. 1923, lM, 21 Aug. i~23, ~lM; 29 Aug. 192~, 

lM; 6 Aug. 1926, lM, IF; 28 Aug. 1926, 'IFi 10 Sept. '1926, IF; 

Il July. 1929, lM. Victoria, 17 Ju~y 1909, lM; 13 Aug. 1916, .. 
5M, 3F; lG'Sept. 1917, 3M, 2F; 20 Sept. 1917, IF; 30 Sep~. 

1917, 'lM; 3 Aug. 1938, IF; 25 Ju1y 1965. Wa1hachin, 27 June 
", 

1918, 2F. W~sa, 30 Aug.:1959; 3 Aug. 1960, IF; 3 Aug. 1969, ~~ 

3M; 5 Aug. j960, 4M; 5 Aug. ~960. Northwest Territories: 
~ ~, 

14 July 1946, lM; 15 July 1950, 2,M; 22 July 1950, 2M; 7 'Aug. 

1~50. Fort' Smith, 24 July 1950, lM. Hay Riv~r, 4 Aug. 1~51, 

5M. Norman WeIl, 9 Aug. -1949, IF. Yellowknife, 14 June '1949, 

lM;' 26'Ju1y 1949, lM; 4 Aug. 1949, lM; 10 Aug. 1949, 2M. 

. , 

'" 

,~' 

;, , , 

~'j 
1 

l 
j 
1 

~ 
j 
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Map 22,. Canadian distribu~io~ of Megach~l~ perihirta. 
'1 . 

, 
, \ 

FLOWERS VISITED. Aster' (Aster), (M); Cirsiuro (Thistleh (M):' 

Cleo~ (Sttnking-clovc>r, ,AP:ikr'l.':"Flqw('r), (M); F.piloh11l1O 

(Willow-Herb), (M,; Eriogonuro (Umbrella-Plant), (M); Helianthus 

.(Sunflower) 1 (M); Melilotus (Sweet Claver), (M),; Trifolium, 
, } \ 

(Clov~r), (M). 

/ 

BIOLOGY. 
~ 

In sQuthern Alberta, flobbs and Jilly '(1954) noted 
~',>!: • 

that the distrioution of M. perlhirt'a ls restrlcted to mlxed 

prairie or fesèue grassland regions. Nests were found in 

gravelly areas, at the bases of widely spaced clumps of grass .. 
/j 

or, pasture sage (Artemesia friglda); ~~ in areas witn light, 

sandy loam, ~htch were mo~e thickly covered with 

spear grass (St1pa) and grama grass (Bouteloua). 

nests were also found between or under stones. 
\ 

C!lum;psof 

~ccaS.ionallY , 

At Cochrane, 

" 

/ 
<, 
/ 

,u 
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~ 

Ontario, Sladen (1918) found M. perih1rta nest1ng ~regariously 

in a nearly' n~w and bare, gravei railway embankment. ,He also 

found a similar nesting site in a nearly new gravel road at 

Invermere, B.C. 

Burrows 'are usually excavated down into the s6i1 at 

an angle of'approximate1y 60°, then curved td' a horizont~l 

positio'n at about 5 cm. underground. Generall,-, three cells 
.... ' 

are constructed and provisioned with~n.the tunn&l, but 'the 

~umber of cells varies from 1 to 9 (Habbs, 1956). " 

Sections of leaves used for cell construction are cut 

from the following plants: ~ (Rose), Prunus (Cherry)"Sallx 
\ 

(Willow), Convolvulus (Bindweed), Rumex (Curlydock) and 

Elaeagnus (Oleaster) (Robbs and LillY'1 1954). 

'~onstruction of the cell base (made with about three 
,~ 

circular sections of 'leaf, and walls (approxima,tely 15 oblong 
,< 

sect,ions) take~ about 1-1/2\ hours. The cell is provisioned 

with approxtmately 15 loads of pollen, requ1ring a per10d of 

about 3 hours.' An egg 1s laid on the semi-flu1d pollen-nectar 
" ' matrix , w1 thin about 15 minutes'. • The,cell 1s then cappe~ ~1th 

3-7 cir~urarBections qf leaf, with ~he last cell in th~ 
, 1 

,burrow capped w1t~ extra leaf sections' alternated with ~ \1 
to fo~ a plu,. Under optimal cond1tiOns, a f~mal~can complete 

/ '. 

1 
1 

1 
1 

'1 
1 
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" ' 
a cell per day. Since a female'lives for about '30 days, Hobbs 

(1959) estimated th~ a female completes about 15 cells during 

her .lifet1m~. 

PARASITES AND PREDATORS. In Alberta, Hobbs (1956) reared 

the followlng parasites from the cells of M~ perihirta: 

Coelioxys rufitarsus Sm., Nemognatha lutea Lec. and DasY$utilla 
" 

ful~ohirt! (Cress). Solenopsis molesta (Say) cr hi,ef A nt) 

ché~ed a tiny hole in the cell, shredded the larva and removed 

the pieces through its t1ny hole which was too small to permit 
( 1 

the bee larva to pass through. 

.,. 
ALFALFA POLLINATING POTE NT 1 AL" From an assessment of the 14 . , 
species of Megachile present ~p southern Alberta, Hobbs ,and 

Lilly (1954) 'judged M. perihirta ,and M., denti tapsus to be the 
, 

principal pollinators of alf,alfa. Adcttt19na~ preference was 

given ta !. ~er1hirta si,Dce the ,adul ts have an earlier emer-
, '.' 0 1 

gence period-(mean emergence date Jun~ 24), ~hichl coincides 
/ 1> J D 

- \ ' 

more', ctosely wi th the flowering period of alfaHa"-1 In Alberta, 
• 1 

.. ltalfa flo'.'erll"" tripped after August 5-1<l are sUbject to 

being frozen before they ~an mature., In Utah, Bohart (19575 
, -

observed that alfalfa 1s preferred by M. perdhirta and that 

it:actively t~ips 19~24 flowers ~er minute wlth 98% efflciency. 
, 

In estimating the 'use1ulness of a female in product'ion of 

alialfa see~! Ho~bs (1~56~ calcu~ated-as follows:'o 

1 
t 

" 1 
1 

~ ! 
,( , 

11 

! 
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5 seeds per pod produced by the flower tripped by the 

bee 

x 3-72 flowers tr1pped to accumulate I load of" pollen 

x lè loads of ~ollen tocprov1sion 1 cell 

x 15 ~elll?/provis10ned. during ber lifetim.e 

- 418,500 seeds or about 2 pounds of alfalfa seed. 

As' the number of untr1pped flowers dim1nishes, the bee has to 

spenq more time to seek out the untripped flowers, thereby 

1 f'educing the rate at which the 'bee can pol1inate the flowers . 

Slade~ '(1918) pr'oposed that M. perihirta " ... migbt be 
; ./.~ ~ 

I!'eri-éôuraged to breed in the vicinity of alfalfa fields ~ 

.~pre .. ding gravel and making i 1:' firm by rol1ing". On the other 

hand, Bohart (1~57) found females nest1ng abovevthe/soil, 
, 

betweèn baIes nf hay. 
\ T r 

Since hay bales;~re mo~~ adaptable to 
, JI, 

being transferred to alfalfa fields, requ1ring cross fertili-

zation, a population with' the capaclty of nesting between 
1 

1ayers of hay could be ad~pted ta l~rge scaIeralfalfa production. 
1 

An add1t10na1 limitation to the use of M. perihirta is its. 

apparent requirement for a secondary plant for cell construction. 

By the Bone River near\Scandia, Alberta, Hobbs (1956) noted . 

that lack of plants from which,leaves could be used for ce11 

.'construction ri ••• compelled M. peribirta ,to use an isolated 

chokecherry bush, Prunus virginiana L. " ' . .. . 
.. 

.... 

\ , 
f 
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" 
MEGACHILE (XANTHOSARUSZ DENTI!l'ARSUS SLADEN 

Figures cf. 67, 82; Map 23 
l ' 

, l' 

Mçgachi1e di1igens Sladen, 1918:125 (new species) 
\. , L.! 

Megachi'le dilipns Sladen, 1918: 301 (bio10gy, taxonomy) 

Megachi1e dentitarsus Sladen, 1919:1925 (new name). 
~ 

Megachile (Xa~thosarus) dentitarsus; Mitéhe11, 1936:127 

(descrj.pt'ion, distribution and flowers visited); Hobbs 

and Lilly 1954-:455 (eco10gy); Hobbs, 1956:,,625 (bio10gy) 

.. 
FEMAL~. See characters described for females in the subgenus , 
Xanthosarus. Pubescence on head and tirst two abdo~inal seg-

ments dense, elongate and white; occasiona11y, brown hairs 

interspersed across mesoscutum and vertex; black hairs not . 

exten3ing into scutellum. Broad, dense and con~picuous white, 

apical fasciae on terga II-V; fasciae on the more anterior B 

,1 

terga, usually' not ,interrupted lX!edia11y. Scattered; S'rect 

hairs on tergum VI white to golden; dense, subappressed 
1 

, short hairs, silvery white to brown, becomi.~g more dense 

apicomedial1y. Scopa pale basa1ly, becoming more reqdisn 
1 

, 0 

apically. Lateràl ooellus usually subequally, distant between 
\ 

e1e, alternate ocellus and edge of vertex; sometimes, a 

little more distant to vertex. 

MALE. Prominent, poi~ted spur on posterlor side of 

1 
! i 1 

\ , 
\ 
i 

1 
1 

, Î 

'1 1 

i 
1 

1 
1 
1 
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i 

mesosternum, just in front of mid-coxa. Club-shaped, glabrous 

and polished~protruberance on ventral side of mid-basitarsus, 
1 

extending f,ully three-quarters of the length of mid-basi tarsus, 

width of protruberance subequa1 to one-th'ird of i ts length. 

A more extensive description of males is given in Xanthosarus. 

~MENT. The female can be recognized by the 5-dentate 

mandible with the parallel-sided 4th mandibular tooth and the 
1 

deep oblique emargination betree~ the 3rd and 4th denticles, 

which is deeper than wide (Fi~~. 48,67); the, broad and con-
, , \ 

spicuous white, apical fasciae on terga II-V, wh1ch are 

usually not interrupted medially on the more anter10r terga; 

copious white p~bescence on head, thorax.and~f1rst two 

abdominal "'segments and its distribution confined to Alberta. 

, " 

The male can be recognized easiIy by the p~ominent 
1 17 

pointed spur on the posterior side of mesoster.numl just in 

front of mix-coxa. A spur-on the, mesosternum ls aiso present 
'\ 

-in the male of M. wheeleri, however, the spur is on the 

anter10r side of mesost'ernum, just behind front coxa. ,M. 

dentitarsus can aiso be distingu1shed by the polished, clavate . \ . ~ 

p!,otruberance gn mid-bas1 tarsus; the e;nIargeod.-nid-femur 'Which 

1s distinctly thicker than, either front or hind femora; the 

absence of mid-t1bial spurs, and the èonspicuous, white basi-
" tarsus which 1s narro~er at apex than at base. 

'b 

[ 

1 . . 1 
l, 

1 
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DISTRIBUTIO~ Extends from Alberta south to New Mexico. In 

Canada, it occurs only in Alberta in' the fOllowing locali ties 
.. 1 

(lfap ?3 ) : Alberta: Brooks, 12 Aug. 1924, 2F; 14 Aug. 1924, 

2F; 17 Aug: 1924, lM; 22 July 1926, IF, Alfalfa; 22 July 1926, 

2F, Alfalfa; 23 July 1926) ,~~ Aug. 1927, 2M, IF; 21 July 

1941, IF. Heydlauff, 4 Aui. 1952, SM, 5F. Irvine, 12 Aug. 
", 

1951, lM. Legend, 23 Aug. 1955, 2F, He1ianthus. Labrador l, 

10 k~y 1954; IF. Lethbridge, 28 June 1914, 3F; 27 July /1916, 
Il ;"" 

,2M, IF; 22 Aug. 1916, 3M, Alfalfa; 18 July 1917, 2M; 27 July 

1917, lM; 14 July 1921, lM; 15 Sept. 1921.. IF; 7 July 1923, 

lM; 31 Aug. 19~9, lM, A1falfa; 13 Sept. 1939, lM, AnthoEhora 

cel1; 4 Ju1y 1940 , lM, A1falfa; .13 Aug. 1940, lM; 22 Aug. 
"'" 

1940, 2M; 25 Aug. 1940, lM; 31 July 1941, 2M; 15 Aug. 1941, 

6M; 15 Aug. 1948, lM, Gumweed; 21 Ju1y 1949, 3M, Helianthus; 

22 July 1949, lM, IF, Helianthus; 7 Augl 1951, lM, Prairie 

Clover; 9 Aug. 1951_, lM; 15 Aug. 1951, 5M; 16,Aug. 1951, 3M, 

Alfalf~; 17 Aug. 1951, 2M; 20 Aug. 1951, 4M; 23 Ju1y 1952, 

lM; 4 Aug. 1953, 3M, Petalostemon. Magrath, 14 Sept.- 1951, 

lM, Gumweed. Manyberries, 14 July 1949, 2lJ, Sweet Clover. 

~dicine Hat, 20 Aug, 1916, I1M; 15 July 1917, lM. Prairie 

Bluff, 4 Ju1y 1970, lM; 4 July 1970, IF; 7 Ju1y 1970, lM; 

19 July 1970, lM, 2F, Campanula rotundifolia; 31 Juiy,1970, 

lM, Epilobium angustifolium; 14 July 1,971, lM, sI; 23 July 
/ 

1971, IF; 25 July 1971, lM; 26 July 1971, lM; 27 July 1975
1
, 

• 
lM, 3F. Redcliffe, l Aug. 

" 1 

'S' 
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1917, lM. Réd Deer, 22,July. 1926, lM. Sarfgudo, 12 Ju1y 1939. ' 

Scandia, 20 Ju1y 1946, 3M, F'irewood; 16 May 1949, IF; 18 May 

1949, 3M, IF; 19 May 1949, lM; 20 May 1949, 2M; 21 May ,1949,' 

3Mi 23 Hay 1949, 21.1i 24' May 1949, 3Mi 26 May 1940" 3Mi 28 May 

1949, lM; 21 June 1949, lM; 18 July 1950, 2M; 6 ~ug. 1951, lM; 

26 Ju1y 1951, 3M; 26 Ju1y 1951, lM; 19 June 1952, 1Fj 20 June 

1952, IF; 14 July 1952, lM; 14 July 1952, IMj 7 July 1953, IF; 
~ , 

1949, IF; 1949" lM. \ Seven Persons, 8 Ju1y 1952, IF. Vauxhall, 

20 ,July 1951, lM; 8 Aug. 1950, lM. Wabamun, 7 Ju~y 1931, 3F; '-_ 

28 June 1936, 2F, (Natm) egg; 21 July 1926, 2F., Waterton, 8 

Ju1y 1923, lM; 14 Aug. 1921, IF. White Mud R., Peace River 
6" 

District, 1!1 July 193'2, 11" •. Tlldnh-PPli'.t;·~f;' fiivp,' ,nll~t, 8 July 
, 

1932, IF. Lake Newel1, 10 July 1974, IF, 2M~ 24 July 1974, IF, 

\lM; 12 Aug. 1974 , IF, lM. 

, Il... l "-.< 
·j·t.\;'. 

f ~ ~ \ 
1 '. 

/' 

Map ?3. Canadian distribution of Megachile dentitarsus. 
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FLOWERS VISITED. 
1 

Aster (Aster), (H); Clrsium arvenae 

(Canada Thist,le) • (H); Cleome serrula (Stinking Clover), (M) ; 

Epilobium angustifolium (Fireweed), (H); Grindella (Gumweed), 
-'~-----I \ 
(H); Helianthus~Sunflower), (M); Medicago satlva (Alfalfa), 

(H); Melilotus ~ (Sweet C10ver), (M); Petalostemum 

Qurpureum (Pral~ie-C1over), (H) i Sol·1dago ri da (Goldenrod), 

1 

(M,); Trifolium pratense (Red cl!?Veh. 

(M) • 

1 BIOLOGY. Bobbs and Lilly (1954) have obs 

to nest in the ground and Bohart (1957) 

enti tarsus' 
, 

it nests 

, in soil with light vegetation. On July 21, 1950', N.n. Bolmes 

found it 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 Salix (Willow), Prunus (Cherry), and B2!! (Rose) (Robbs 

and Lilly, 1954); The~opsis (False Lupine), data'on label -

Haig. Foraging females have a tendency to make a loud buzz-

ing sound 'when their foraging actlvity i8 interrupted, 

however, they are not known to 'sting. 

ALFALFA PO~INATING POTENTIAL. At Medicine Rat and Lethbridge, 

Albe~~a, Sladen (1918) observed large numbers of !. dentitar

sus actively tripp1ng a11a1fa at an average rate of 17 florets -
per minute. In Utah, Bohart (1957) reported that alfa1fa was 

'N 

" 

1 

l' 



(1 

, 

a preferred host and that ft trips 18-26 flowers per minute 

with about 9.5% effidi~ncy. In Alberta, Hobbs (1956) found 

tbat alfalfa\ f10wers pollinated by M. dent itarsus produced ..... 

295 

an average of 6.3 seeds per pod, wbile flowers tbat were 

pollinated by other species of Megachile produced an ave~age 

of 5 alfalfa seeds per pod~ 

There appear to be three ma.jor limitations to popu-
1 

Iation increase and engagement of ,M.. dent i tarsus in large \ . 

scale alfalfa production: 

(1) DeIayed adult emergence. Hobbs and Lilly (1954) report 
"" 

that in 1951 tbe first fema1es to trip alfalfa were seen 

about July 20, wbile peàk numbers did~ot arise until August 

10. The authors alSo found that alfalfa flowers tri'pped 

after August 5-15 were subj ect to being frozen before the 

seed could mature. It is possible that a population wi th 

potenci~s for ear1ier flight might be se1ected and expanded. 

In accord with this, a female with ear1y maturing potencies 

was'co11ected from alfalfa on June 24, 1926 at Taber, Alberta; 
', 

additionally, th~ee males were col1ected on June 28, 1914, 
/ 

at Lethbridge, Alberta. The a1fa1fa f10wering period cou Id 

a1so be synchronized with the f1ight period of the pol1inator 

" ... by retarding alfalfa growtb by c1ipping so that b100ming 
" ... 

wou1d begin about July 1 ••• " (Robbs, 1956).' 
, , 

1 

1 
1 
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(2) Soil ne~ting behavlour. Provision of nesting sltes in 

undisturbed, 'wèll çirained sandy/soil ls incompatible with 
, , 

~ 

large scale alfalfa seed production. In some cases oesting , 

si tes conais'ting of packed grave],..j along road grades, as pro

posed b~ Sladen (191~) might prove feasible. 

\
' \ ' 

", 
~t May also ~e that since thl~ species ls closely 

lrelated to M. perihlrta, ~nd since Bohart (1957) reported 

this species to nest between baIes of haYI ii mlght be found 
\ 

th\t a siml1ar transportable nesting materlal might be 

improvlsed, for M. dentitarsus. 

(3) Secondary plant for cell construction. A suitable 

secondary plant fr~m which sections of leaf could be cut 

for cell construction and a continulpg annual ,access to 

flowering alfalfa fields would have to be, avail~ble to pro-

mote contlnuing population increasé. 
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" MEGACHlLE (PHAENOSARUS) JORTIS CRESSON 

Figures 31, 71; Map 24 

Megachlle fortis Cresson, 1872:-262 (new species). 

Megachile fortis~ Fischer, 1956:673 (morphology). 

Megachile ,(Phaenosarus) fO-Ij"'tis;, Mitchell, 1962:f56 

(description, distribution and f10wers visi ted). 
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FEMAL\E. Length 17-19 mm. Mandibl,e f-dentate; outer tooth 

refIexed along the ventral side and greatly expanded, with 

the cut~ing'side elongated and spytde-like, not suitable for 

chiselling into wood (Fig.3l). Outer cutting edge defining 
, f 

the 4th tooth and the emargination between the 3rd and 4th 
\ 

denticles ,approximately para11el-sided. Inner cutting edge 

occupying the emargination between the 3rd and 4th denticles 

forming approximately an isosceles triangle, with the dis-, 
\ 1 

tances from the apex of the 4th denticle to the base of the 
\ 

emargination (formêd by the outer cutting edge) and the 

distal side of, the innercutting edge (approaching the 3rd 
~ 

\ 

denticle) subequal. Bevelled-cutting edge on 3rd denticle, 

project1ng toward the 2nd denticle, occupying nearly half 

the emargination between the two denticles. Inner cutting 

edge (be'st seen wi th the mandible opened) extendin~ 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 two emarginations (formed by the outer 

cutting edge) betwëen the 3rd and 5th'denticles. Median half 

of apical border of clypeus weakly 'cfuncave and wi th an 

impunctate, coriaceous band. Lateral ocellus, a little 

nearer to eye than to vertex. Mesoscutum densely punctured, 

without an~ p~lished 'QX subpa~ished area between punctures; 
c 

pubescence pale orange wi thout black hairs medially. 'Apical , ) 

fasciae on terga II-V ~ense and complete, not interrupted 
~ 

medially. Tergum yI nearly straight in profile; more dis-

tinctly concave laterally; p~bescence intermixéd rang~ng 

from suberect, plumose hairs ta short, appressetl hairs, mostly 

obscuring the integument me~iially toward the apex., Apical 

fringe of setae on sternum VI terminating before ape.x, ex-
, 

posing a glabrous, thickened and slightly upcurved apical rim. 

MALE. Length 15-16 mm. Front tarsus and parts of femur and 

tibia ye llowish-red, cons,picuously contrast ing wi th the 

black integument on th~ rest of the body and appendages. 

Front b~sitarsus l~nger than wide' and approximately paral1el

sided; ~hallow, polished, longitudinal band along the anterior 

,side,bordered by dense setae, with the border on the dorsal 

.' - side tarminating a lit t1e beyond the middle of basi tarsus. 

Robust front coxal spine terminating in' a dense pointed 

cluster,of short setae; large patch of stout, reddish-orange 

bristles just above the coxal' spine. Hypostomal tub~rcie 

( 



1 
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I 
i 
1 

() 
" 

weakly developed; represented br a rounded elevation sur
/ 

m6unted by dense setae. Median side of' hypostomal cq.ncavi,ty 
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glabrous and sUbpolished, with the hypostomal carina entirely , ..,. 
\ 

Narrow, glabrous band extending diagonally from near 

ventral margin of eye to posterior border of cheek. Mandible 

3-dentate. Ventral mandibular tooth broadly truncate 
"'ft" 

apically; inner side of tooth brushing against the hypostomal , -

concavity with a dense brush of plumose hairs directed out

wardly. Apical segment 'pf fla~ellum flattened, obliquely 

rounded; anterior side with dense short hairs, posterior side 
" glabrous and polished. White apical bands on terga II-V 

'- ' 

progressively more strongly depressed on posterior te~ga, 

with dépth of depression subequal to length of band. Pre-

apical transverse carina on tergum VI rounded apically and 

curved ventrallYi tergum weakly convex in profile, with an 
\ 

elevated Median ridge rising above th€ lateral concavity. 

Tergum'VII with a tapered Median tubercle. 

of sternum IV}with an acute Median tubercle. 

Preapical margin 

COM]ŒNT. The female can be recognized by the 5-dentate 

mandible in which both the 4th tooth and the emargination' 

between the 3rd and 4th denticles are approximately parallel 

sided (Fig.' ~l). The oblique parallel lines formed by the 

outer cutting edge define the cutting path as the two mandibles 

slide past each other when closing. In addition to this, 
\ 

\\ 

- 1 
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\ 

\ 

the fringe of hairs on sternum VI term,inates before the, apex, 

with the apical rim'glabrous, thickened, slight1y elevated 

and extending a li ttle beyond the apex of ~ergum VI. This 
\ 

ls the largest species of leaf-cutter bees, rang1ng from 17-

19 mm. in 1ength. The mandibular conforma~ion of species 

in the subgenus Xanthosarus reserob1es that in M. (Phaenosarus) 
i ,-

~ fortis; howeve~, t~e two groups'can be separatéd by the , 
narrower emargination in the outer cutting edge between the 

, 
3rd and 4th denticles (Figs. 28, 31), the absence-of the 

• • glabrous and thickened apical riro on sternum VI, an..d the 
\ : . 

position of the lateral ocellus, which ls nearer to' the 
, 

vertex than to the eye in the spécies of Xanthosarus, and, 
.. 4,. ~ 

~ 

closer to the eye than to the ver;tex in M. fortis. 
. 

." 
(-

<r-----

The ,PlaIe ëan be readily recognized by its distinctive, 

apically truncate, ventral mandibular tooth (Fig. 71); or 
, , 

the postmedian trapisverse carina on tergum VI ,whiéil 1s 

rounded apically, combined with the sharp preapica~ median 

tooth in sternum IV. \ 

/ 

DISTRIBUTION,: The species i6 fa'irly widely distributed, 

although it is rarely c~l~ected. ext~~ding from Manitoba 

south to New Mexico, east te Wisconsin and possibly to 
. , 

British Columbia. A specimen su»~lied by Simon Fraser 
, / 

University, ~u~pected ta bavébeen collected at Summerland, 

" ' 
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B. C. , ,did not have a locali ty label. In Canada, a specimen , 

was col1ected at Aweme, Manitoba (Map 24 ).' . 
( 

Map 24. Canàdian distribution. of Megachile fortis. 

• 
, 

FLOWERS VISITED. Dichrophyllunf (~now-on-the-Mountain), (M);, 
\ ' " 

Heliantlius ~Sunflower): (M); Silphiu~ (~osinweed), (M); 
\, 

Solidago, (GQldenrod), (lA); Vernonia (Ironweed), (M) .• 

,1 

BIOLOGY. There i8 no publishedccinformation on the biology '1 

of M. fortis; howeve.r, tbc;. .,flattened· and disc-shaped mandible 1 
" ... '\ !l) • , 

\ ' 

with the outer tooth reflexed and rounded apically. indicate' . " 

that it is propably incapable of chiselling tun"ne~s in wood, 

but appears to be adapted to excavatttlg nest ing burrows in 
\ 

tpe sail., 
, : 

/ 

1 ;, 

t ' 
/ 

• 
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" 

~FALF~~INATINGo POTENTtAL" Since the species probably 

nes~s in the sOil, it âoes' not lend itself ta being readily 
, ' . 

transportable ta alfalfa'field~ requiring po!lination, . 
,,',' • b 

Available records'of' fiowers visited do not indicate tbat 

the species bas ever been cOllected on al~alfa, The lack of 
" . "\ ' 

evidence sho~ing that it can be engaged'as an alfalfa 

pou}.tor •• ~o;~ ~~ th the f~ctor 'or f~ct~";' ~1Ch currently 'C' 

re~t.7ict ~Jt,s ~pulation' ,densities ''''''' suggest' that the possi-

pi}i ~iès ~ing .M,' fortis as an alfalfa pollinator appear 
f\ '.':Io.~_~ ) rem~i~Jat 'tllis, tim.e.,-,:--_~____ .!;.,. 
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Subgenus ARGYROPILE Mitchell 

Argyropile Mitche11-;- 1934':302 (new species) 

, This subgenus is represented by one species in Canada. 
,~' 

The fema1e and'male cbaracteristics are described under its 

species ~. para11e1a. 

1 
MEGACHILE (ARGYROPlLE) PARALLELA SMITH 

J ~ 

Figures 32, 33, 66, 81; Map 25 
1 -r, 

\ . 
Megachile pa~~11e1a Smith, 1853:191 (new species) 

Megachi1e (Argyropi1e) para11e1a: Fischer, 1951:49 " ' 

(biology);,/Hobbs and 'Lilly, 1954:460 (ecology); . 
Mitchell, 1962:159 (description, distri~ution, 

f lower records). 

FESALE. Length 13-15 mm. Pubescence' on head, thorax and 
. 

first two abdominal terga white; apical fasc~ae on terga II-V 

usual~y distinct and complete; scopa uni!orm1y white. 

Mandible 4-dentate and flattened (Fig. 66 ); outer mandibular 
" "' 

tooth expanded,cref1exed and aligned witb the three preceding 
.' ~ 

denticles,; clf'Eting side, between the apices of the 1nner and 

outer dénticlé~, e1ongated. ~nner cutting edge elevated, 

. occupying the evenly arcuate and él'ongate emargination" formed 

by the outer cutting ~dge between the 3rd'and 4th depticles; 

distance between apices of the 3rd 
..-

the and 4ttt dent1c1es 
1 

/' 1 

,...,.. . 
, -

.. ! 

\) 
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nearly twi'ce as great as the distance between the 2nd anQ 

3rd denticles; inner cutting edge fusing distaIly with 3rd 

denticle. Bev~lled edge on outer side of 3rd denticle 

ext~nded approximately .8 of the ,distahce ta the 2nd denticle 
~ '. 

and occupying most of the emargination formed by the outer 

cutting edge, between the two denticles. Apical border of 

clypeus pol~shed and impu~ctate, with bIunt med!an tubercle. 
1 

Abdominal tergum VI nearly straight in profile, with short 
10 

appressed and plumose silvery hairs, largely obscuring the 
• 

integument beneath; no scattered, elongate, subevect hai~s 

apicomedially. Sternum l with a postmedian carinate rim 
,1 , 1 

extending obliquely,. laterally to the apicolateral margin of 

sternum; triangle formed. bordered by tpe carina anteriorly, 

with minute!s~ort pubescence contrasting conspicuously with 

the bordering elongate pubescenc~. Sternum VII with reduced 

scopal hairs not extending to apical margin but terminating 

in a short~, dense J?!eapic'al fri,~ge; apex of sternum VI glabrous, 

subpolished and distinct1y upcurved, extending a 1ittle 

, bèyond and above the apica11y truncate border of tergum VI. 

KALE. Length 13-15 mm. Pubescence on head and ,thorax uni

formly wbite. Mandible 4-dentate (Fi,g. 32); cutting side 

between the apiGes of the outer and inner denticles gfeatIY 

e1ongated; inDer mandibu1ar tooth strongly expanded, with the 
\ 

distances fr~ the apex of- t~e 3rd tooth to eitber -the inn~r 
" 

f 

t'" 
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f 

or outer denticles subequal. Ventral mandibular'tooth 

obliquely tapered apically. Hypostomal tubercle absent; 
" 

hypostomal carina not extending ta base of mand~bIe; hypostomal 
.,' 

concav'ity weakly defined, with only a small p'atch of shortened 

pubescence lateral to the smalx outwardly curved brush of 

hairs at the apex of th~ ve~tral mandibular tooth. Front 

coxal spine not greatly elongated, with a dense cluster of 

short setae at apex; area just in front of coxa"r spine -

oQcup'ied by elongate, whi tish pubescence, wi thout any stout 

reddish hristles. Front basitarsus dark and simple, wi thout 
, , 

any trace of an excavation along the anterov~ntral side,' or 

,even a row of shortened bristles. Apical fasciae on terga 11-

IV dist~nct, usually not interrupted medially. preaPi~ 

margin of tergum V st!origly 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 plumose • 

pUbescence concealing the integument beneath; area beneath 

the carina with sparse sub~rect pubescence not. concealing the 

integument. Apical ~argin of tergum VI wlth a pair of pro

"minently p~ng carinate deDt~cles. Sternum IV wi th a . 

broad and deep apièal groove delineating a parallel-sided', 

sclerotized apical b~nd, followed by a translucent membranous 

flap. 

• '''V'' 
, -- ~~P' . . tJo 

( 

1 
~l 

l , 

1 
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curved'glabrous and pOlished apical rim of sternum VI, which 
1 

"extertds beyond and slightIy above the truncate apex of tergum 

VI. A thickened, upcurved and glabrous àpieal rim on sternum 

VI is also present in M_. fortis, which can be separated by 
(", 

the' 5-dentate mandible. The mandibular configuration of M. 

paraIIela approaches that present in M,. texana, which ,aIso 

has a 4-dentate mandible; an acute inner .iandibular ,t06th and , 
an evenly arèuate emargination of the outer cutting edge 

between th~ 3rd an~ 4th ~enticl~s, oècupied by the elevated 

inner .cutting edge (Figs. 56, 66). They can be separated 

however by the reflexed and expanded outer mandibular-tooth 

in M. paralle,la, which has the cutting side, between the 
Q 

apices of the inner and outer denticles, longer than the 

distance between ~he apd,x of the inn~r 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 

manâibular acet'âbulum. 

The male can be recognlzed by the 4-dentate mandible 

combined with the dark and simole front basitarsus, and the 
i . \ 

absence of reddish bristles just anterior to the coxal spine. 

" 

DISTRIBUTION. 'British Columbia soùth to Mexico and east to 

Saskatchewan. Localities(from whicb!. parallela was collected 
( 

i 
l, 
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1 

in Canada are as follows (Map 25 ) : Saskatchewan : ~isieux, 

4 Aug. 1955, IF. Rock Gleri, 2 Aug .. 1955, IF. Torquay, 14 

Aug. 1955, IF. Alberta: Lethbridge, 28 June 19~4, lM; 22 

. " Aug. 1916, IF; 7 Aug. 1939) 2Mi 12 Aug. 1948, IF, Gumweed; 

3()7 

<' 1 l' a 
13 Aug. 1948, IF, Gumweed; 15 Aug. I94~, IF; 17 r,JUly 1950, IF, 

Gumweed. ~led~c~e Hat, 17 Ju1y 1917, lM; '2\.3 Aug. 1919, IF, 

2M; 16 Aug. 1924, 2M. WiId Horse, 10 Aug. 1927, IF. British 

Co1umbià: Kamloops, 27 Ju1y 1937, lM. ~ummerland, 10 Aug. 

1916, IF, lM. Thompson River, 8 Aug. 1914, IF. \'ialhachin, 

16 Aug. 1942, 3M. 

Map 25. Canadian distribution of Megachile para11ela. 
1 

\ ' 

• 

FLOWERS VISITED. Boltonia (Boltonia), (M); Ceanothus (Redroot), 
. 

(hI); Cephalanthus (Buttonbush), (M); Ctrsium (Thj S'tlc), (M); 
1 

Coreopsis (Tickseed), (M); Gaillardia (Dlanket-Floier), (M); 
1 

Gilia (S1(anding-Cypress), (M); Gi'inde11asquàrrosa (Gumweed), 

(L); Helianthus (Sunflower), (M); Heliopsis (Ox-Eye), (M); 
\ 

\ 

, , 
1· 

\ 
1 \ 
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",' Heterotheca (Camphorweed), (M); Hypericum (St.Jahnts-Wort), 

(M); Lepachys (Prairie-Coneflower), (M); l'vIedicago (Alfalfa), 

(M); Melilotus (Sweet Clover), (M);:Petalostemum (Prairie 

Clover), (1); Phaseolus (Kidney-Bean), (1.1); Rudbeckia' (Cone-
1 

flower), (M); Silphiurn (Rosinweed), (M); Verbena (Vervain) J 

(M); Verbesina (Crown-Beard), (M), 

/ 

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 sites in wood. 
1 

The flattened and disc-shaped mandible, with the denticles 

becoming worn down in older females, suggests excavation of 

nesting burrows in the soi 1. In Kansas, Fisher (1951) 

observed a female to enter a burrow in a fallow field on JUly 

16, 1949. The burrow was e\cavated at an angle of about 450 

t9ia depth of about 5 cm. A cell, laid horizontally at the 

~ttow of the burrow, was constructed of ~5 entire leave~ 
(not sectioned) of Spirea vanhoutteii (Spirea, common orna-

mental shrub) intermixed with 5 leaflets of Trifolium repens 
1 

(White Clover). In southern Alberta, Hobbs an,d Lilly (1954) 
~. 

reported ~. parallela to be restricted to the mixed prairie 
1 

region; however, even there it i6 rarely foupd. 

~ALFA POtLINATING POTENTIAL. There appear to be five 
,~ } 

impediments to the implementation of M. parallela as an 

_________ c __ ~_.....-_-__ - __ -~----.~·-- , 
Ci} 
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alfalfa pollinator: 

(1) The species is seldom collecteq 'and ,rare (Hobbs and Lilly, 

1954), indicating critical, unknown survival conditions 

suppressing its population size. 

(2) ,Soil nesting habit, which restricts feasibili,ty of popu

lation transfer to alfalfa fields requiring pollination. 

(3) J Late adult emergence, beginning i? the last week in Ju1y 

and ending early in September, severely restricts the blossom-
" 

ing period during which the f10wer can be fe~tilized to permit 

the seed' to develop to maturity before autumn frost (August 

5-15) (Hobbs and Lilly, 1954). !. parallela appèars to have 

coevolved with such Compositae as Heiianthus spp. and 

Grindelia squarrosa, and the adult flight period of this bee 

coincides with the blossoming period of these plants~ 
\ 

(4) There is no record of M. paral1ela exhibiting a pbsitive 

affinity'to foraging upon alfa1fa. In Alberta, Hobbs and 

Lilly (1954) noted its preference for composite flowers; 

bowever, 8 specim~ns were taken on an alfalfa field when . '. 
compet1ng flowers were reduced to a minimum by 2, 4-D spraying. 

(5) A secondary plant sucb as Spirea vanhoutt~i (Spirea) 
(il 

f 

might be required fo'r cell construction, al though the use o;rr. 
/ ' 1 

the leaves of Trifolium repèns inâicates that 
1 
j 

1+--------'''',,---------------~ -.----<-c--~-T 
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it will uti1ize leaves which are fairly c10sely,related to 

alfalfa. 

Subgenus SAYAPIS Ti tus 

Fjgures 34-37, 64, 70, 83 

Sayapis, Titus, "1905:154 -(new name); Mitchell 

1934:301 (subgeneric classification) 

FEMALES. , Length 11-19 mm. Apical area of clypeus with 
\ 

elaborate an" conspic~ous excisions and protruberances. 

310 

Mandibular inner cutting edge absent, or weakly developed as 
1 

a rounded or small carihate ridge, far below the apices of the 

dentic1es, whichlcan 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 cutting • 

edge'; extending from the outer 'side of the 3rd tooth, occupy-

ing about half the semicifcular emargination between the 2nd 

and 3rd denticles. Abdomen approximately parallel-sided; 

gradular carinae on terga III and IV developed and narrowly 
\ 

overhanging the gradular grooves; white apical fasciae present 

and moderately dense on terga II-V, sometimes interrupted 

medially on the more anterior terg~. Tergum VI strongly 

constricted apically; in lateral vièw, convexly·rounded on 

basal two-thirds, then strongly curved to become flattened 
- , 

and horiz'ontally aligned on apical tbird. Pilosity on, tergum 

, 1 

1 , 

1\ 

1 • 

1 
[. 
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VI highly variable in structure aqd colo~r, ranging from the 

primitiv,e condition in which the pilosity closely resembles 

the slender black to brown hairs on the dlscs of anterior 
1 

terga III-V (wi th the integument only Sl;tghtly obscured 
Cil 

beneath), to almost entirely clothed in dense, e10ngate and 

appressed white p1umose hairs (which conceal most of th~ 

integument beneath~. 

MALES. Length 11-14 mn. Apex of, front tibia ,:and tarsi 

stramineousto whi te, ' conspicuous ly. contrast lng wi th 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 

segment. FroQ,t coxa wi th 1-5 dist inctive, elongated, robu~t, 

reddish bristles, just in front of the long, rounded front 

coxal spine. Mandible 3-dentate ~ith the apex of the midqle 

tooth about ~idistant between the inner and outer teeth. 
/. . 

,ventr;lan9ibular tooth forked apically with a semicircular 

emargi tion separating the two prongs; the emargination 
~ , "'.-

occupied Wi th a dense e1Qngate ~_rUsh of setae· which coincides 
. . 

with the hypostomal concavity. G1abrous and polished . 
, 1 

hypostoma1 concavity narrowed by a long overlapping hypostoma1 ' 

tuberc1e on the posterior side; outer side of concavity 

1atera1 to the tUbercle greatly expanded and extended 

1 _._----

1 
\ 1. •• ! 

1 

, ! 
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\ 

posterio~ly; posterior side of tube~cle with elongate pubes-

cence which is shorter and more dense toward the apex. White 

apical fasciae present on terga II-V, sometimes i'nterrupted 

medially 'on the more anterior terga; translucent membranous 

\ band beneath the apical 'fasciae on terga 11- IV usually extend-

ing ~ little beyond the apex of,the apical fasciae. Gradular 

groove on tergum IV with a dense, wide band of short plumose 

hairs along the base 1 resembling an apical fascia. Pilos! ty 

on tergum VI deviating from t"he pilosi ty on terga II I-V by"" a 
, 

greatly increased proportion of short subappressed hairs and 

a much reduced proportion of elongate erect hairs which arise 

from conspicuously enlarged, polished and probably sensitized 

sunken cra~ers. Apical margin of tergum VI with the lateral 

tubercle undev~loped, median tubercle ~epresented by a 'reflexed 

submedian carina . 

.. 
. 

COMMENT. Females belonging to Sayapis can be distinguished 

by t~e elaborated emarginations and protruberances on clypeus 

(Figs. 34', 37); and the weakly deve10ped inner cutting edge 

on the rnandible which ls situated below the denticles and 

'cap be seen oQ,iy with the mandible opened. 

" 
'Males can be recognized by the elongate and robust, . 

1-5 reddish bristles Just anterior to the long, round, coxal 

spiDe; or the apièally forked ventral mandibular tooth. 

" iJ 

, . 
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BIOLOGY. Species within' the sUbgenus Sayapis a~pear to' have 
t 

\ dev~loped from a Chelostomoides prototype wi th the 1nner 

màndibular 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 

__ ~ __ .s.truetural similari ties. 

• 

The' undeveloped or weakly developed inner cutting 

edge of the mandible does not facilitate the specialized leaf-
. 

cutting practises unique to leaf-~utter bees. Thus, within 

thes~ groups there is ~vidence of experimentation and pro

gressive specialization in the leaf-cutilrig and cell 

construction process. In Chelostomoides, which ls probably 

an ancient group, that ls widely distributed around the world, 
1 w 

resin instead of leaves ls used,in cell construction (Hicks, .. -
1927) . In Sayapis a somewh~t similar cell construction 

" , 
proce~s is followed. Cèlls are made within the pithy core .. 
of plant stems such as sumac (Medler, 1964). The principal 

matrix consists of chewed ieaves, 80il and leaf pieces, with 

some approximately circular sections of leaves incorporated 
l , 

into the partitions between the cells and opening to thê 

outside. 

/ 

In ~ore primi ti ve groups, sucb as ~. mont1 vaga sections _ 

which are easier t~cut but make less substant1al . 
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partitions and walls due to ~rying and,warping a~a,sometimes 

used in cell construction. Precise section,s !lf oblong leaves 

for construction of the cup, and circular leaves which firmly 

fi t in to \ seal the cup 1 are cut from firm leaves by more 

highly evolved leaf-cutter bees with weIl developed inner 

ançl outer cutting edges (Fig\., 5). 

Key to Species of the SUbgenus Sayapis 

Females 
'1\-

'1. ,Robust hYPostpmal tubercle projeoting from the postero-
, \ , 

ventr'al side of head (Fig. 35) ..••••. M'I pUgnata (p. 316) 
1 

Hypostomal tubercle absent ................................. 2 

2. Clypeus laterally, with aoprom~pent, paral1el~sid~d, 

spatulate protruberance. Legs uniformly ferrug~nous 

(Fig. 37) •• , •.•••.•••.••••.• ' .... ~ .••. !!. fidelis (p. 325) 

Clypeus laterally, ~ith a short, tapêred protruberance. 

.. 

Apic~s of t~biae and tarsi ferrugin'Ous, conspicuouSly 

contrasting with the dark, basal sections of' their 

tibiaEt ........•...... '. ' .. ~·.~,';"~meiiit;rsis (p. 328) 
. .' ._-' -' ~c., , 

1 

,\, 

.. J 
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~ 

Males 
• 

White apical fascia on fittth tergum absent. Boat-shaped 
\ 

dilation on front basitarsus ~xtending to base of 
! . 

• 4 
fôurth tarsa-l segment •........... M. mellit~rsis (p. 329) 

White apical fascia on fifth tergum present. Boat-shaped 
'! - - • 

dilation not extending to base' of four~h tarsal 

se grnen t. ~~~. .. .. '. " . . .. .~. . .. " " .. " " " .. .. .. " .. .. .. .. .. " .. .. .. .. .. .. .. .. " " .. " . .. ". .. 2 . , 

Brush of dark bristles on ventral'- rim of boat-shaped 
. . 

excavation on front basitarsus, present only on the 

basal third of rim. Dorsal side of boat-shaped 
. a 

1 • 

dilation covered with dense appressed pu~escence 

apically •..•......................... !!. ptignata (p. 317)' 
~ , 

Brush of dar~ bristles on ventral rim of boat-shaped ex-

cavation.extending throughout the entire length of 

front basltarsus. Dorsal side of boat-shaped' 

dil.ation, mostly glabrqus and polished apically ..... 

'.; ..... " " .... " ." .... " .. "" .. '." ...... " ................... :~. fidelis (p. 326) 

IJ 

l' 

'0 

\ 

! 

j . 

. 1 

(' 
~ , ,. 

'l, 
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Fig. 35, ~ ïu~nata, 
F. Lateral v ew of C 

head. 

. , 

/ . , .,. 

."1' .... ; .'i;t
~ \ • 

: Fig. 34. M: pugnata, 
F. Face view. 
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" 
MEGACBILE (SAYAPIS) PUGNATA SAY 

" , 

\Figures 34 , 35, 36, 69, ~3; Map 26 
1 

" 

Megachi le pUgnatus Say, 1837: 407 (new species) 

Megaêhil;e (Sayapis) pu@ata pugnata; Mi tche11-, 1962: 
o 

179 (desc,ription, distribution and ~lower records); 

n Med1er J 1964 :918 (bicilogy). 
............ ,'" 

[FEMALE. Length Il?19'mm. Head approximately cubical in . ' 

late,ral view; ver.'tex and cheeks greatly extended posteriorly; , 
.... • 1 

Idistl(lnce between the la~tal oce11us and edge of vertex about 

twice as great-~rthe distance between the lateral ocel!i. 

Conspicuous robust hypostomal tubercle, ,distantly separated 

from lower mandibular condyle by' an lexpanded, subpo1 ished 

and ~hin1y pUb~scent hypostomal conc?-aity . ~ Mandible-greatly' 

e1ongated; i ts length from lower m'an . ular condyle to apex, 
, .' 

1 

, 1 

greater than~he maximum lengtb oÏ eye; cutting side of 

mandible. 4- ntate;- somet'imes w1th a weakly devèloped 5th 
o , , 

tooth between the inner and 3rd dehticles. Clypeus short 

and strongly protl-uding' anterior1y, 'with a truncate median 
~ .... _- , 

~ubercle, bordered on each side by a rounded emargination .. 
a b1unt, subpo11shed 1atera1 tuberçle (Fig. 34 ); clypeal 

~1~ld be10w the SUbm~di\n tran~verse protruberance's, su~'
polished w1 th sparse1! sca~tered baire; area above the 

prot~beraDce ,~trong1y punctate with white or brown hairs 

, , 

~I 

and. 

1 
1 

1 
1 

II 
1 
1 
1 
1 

" .' i . 
1 

i 
1 
1 

1 1 
1 

1 

, 1 

! 
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Opposite p. 317 

1 
1" 

Fig. 37. M. fidelis 
F. Face vIëw. 

Fig.· 36. M. pugnata, 
M. Face view. 
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arising from the punctures.Labrwn elongated, nea.rly twice 

as long" as widé at base; ,apical border concave media11y. 

Abdomen ~longate and approxi~ately pa~allel-sided in dorsal 

view. Terga II-V usually with short brown to black pilosity 

on dises; white apical fasciae usually distinct. Pi10sity on 

tergum VI highly variable in structure and colour; ranging 

from the primitive condition in which it. closely resembles 

the black to brown pilosity on II-V with the integument ooly 

slightly obscu~ed ~eath (except along the apical rim) to 

mostly clothed wi th white, b subappressed plumose hairs which 
~ . 

largely conceal the integument. Scopa pal'e orange on sterna 

II-V; variously infuscated to black on sternum VI, termi~\ing , \ l'Y' 
in a dense fringe, of brown set-ae a10ng the apical ri'm. Apex 

of st~rnum VI usually wi th a small median emargination. 

MALE. Length 11-l4~. E1aborate, ~?!~~shâ,ped excavation ~n 

the anteroventral side of frontbasitarsus extending to near 
~ --

th~ base of th~-4~~tarsal segment; dorsal side of extension 

clothed wi th dense appressed pubescence; venteraI rim bordering 
f; 

the excavation with a dense fringe of brown setae extending , c 
l , 

for onlY'"a third of the proximal length of basi tarsus; distal 

section of ventral rim narrowly inflexed to overlie the 

excavation. 'Dense, elongate, fringe of pUbescence along 
(1 1 1 

, l ' 
posterior rim on front tarsal segments 1-4 n~, clubbed 

apically. Apical whi tl fascia 'on t~rgum V present. Apical 

1 
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1 

~egment of flagellum weakly flattened"and dilated. 

COMMENT. Females of M. pugnata can be readily recognized by 

the robust hypostomal tubercle on the poste rIO-ventral side of 
q 

the head; or tbe unusually elongate mandible whi:ch ls longer , 

than the maximum diameter of eye; or the broad polished'and 
1 

0
1 ,r 

thinly pubescent hypostoma1 cavity between the mandible and 

hypostomal tubercle. 

Males can be distin~uished by the elaborate front 
\ 

J, ' 

basitarsùs with a prominent l fringe of brown ~etae' on'the 

~asal thiTd of the ventral rim surrotinding the boat-shaped 

concavlty. 

r n 

" <7 
Genotypica11y and phenotypically, tbis is a high1y 

'J 

variable species, exhibiting both '1 spat ~al and popu1ationa1 
" \ 

variation~. Length of fema1e yaries from nearly ~1 to 19 mm. 

indicating that sorne females May be nearly twice as làrge as-

others. These females do not bulld cells in which ovate 
1 

sections of leaves of predetermined length are brought in to 

construct the cup-shaped cell, wbich ls later provisioned 

approximately two-tbirds full witb pollen and nectar and then 

capped wlth circ~lar leaves cemented around the rim. Instead, 

they mere1lY use partitions between the dells in the tunnels. 

..,.< 

It. May be that a~ailability of sui table flowers and fluctuating 

1 

! 
t 

1 
i 
l 

l 
• 1 
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! 
1 . , 

weather cond\ions may affect the depth of pollen and nectar 

prov~sioned in~e tunnei with the aceompanying genetie 

plastici ty for vi-able larvae and femalès to develop upon 
o 

greatly reduced supplies of nutriento' resul ting in remarkable 
" /-\ 

phenotypic variation within a population. A co~tinuum of 

spatial variations are also evident with prpdomin~nt melanistic 

pubescence (p'articularly noticeable on the ~ixth tergum pre

sent on specimens developing in cool, damp regidns, and 
\ 

xanthie pubescence in hot dry regions. 

DISTRIBUTION. Widely distributed in North America. extending 

as far north as the Narthwe'st Territories and as far south as 

Texas; in Canada it oceurs from the east to the west coast. 

~cali ties from which it was eO,1.1ected in Canada are as 

follows (Map 26): 

=~.:;.;;;;.=_ pugnata. 

\ , 
\ 
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\ 

Nova Seo ,ia: County, 15 July 1931, Centaurea; 29 Ju1y \ 

1931, IF New Brunswick: FrederictoÎi , 20 Sept. 

1948, 
1 

IF;. e: Aylmer, 21 June 1915, 2,M. Forestvil1e, 

Il Aug',1 1950 , UI. Fort Coulonge, 18 Ju1y 1919, IF; 23 Ju1y 

1919, 1~. Gatineau Park, Il Aug. 19~8, IF. Hemmingford, 19 

\ 

" 

IF. Ile de Montreal, 19 Aug. 1906, lF. Kazabazua, 

JUly, 1913, IF; 8 July 1913, lM. Lowe, 2 Aug. 1945, 2F, lM, 

Quebec City, 8 Aug. 1914, IF. Terr~bonne, Aug. 1926. 

Arkel1, 3 Aug. ,1951, IF; 22 Ju1y 1974, 'IF. Avonmore, 

14 Ju1y 1939, 2M. ~arp, S Aug. 1950, IF. Constance Bay, 23 

Ju1y 1969, lM. 
1 

1 
Eramosa, 29 Ju~y 1959, IF. Guelph, 31 July 

1951, IF, Sunflower; 12 JJlIle ~967, 3F, 2M, Ex soda straw; 

17 June 1969, IF. Marmora, 10 July 1952, 3M; 13 July 1952, 

lM; 20 July 1957, lM. Ottawa, 13 Aug. 1902, IF; l July 1913, 
1 

IF, 2M; 1 July 1913, lM; 8 Ju1y 1913, lM; Il July 1913, IF, 
~ , 

\ 

2M; 15 July 1913, IF; 15 July 1913, ls1; 15 July 1913, IF; 
\ 

22 July 1913. IF; 26 Ju1y 1913, IF, lM; 27' July 1913, lM; 
\ -

21 July 1954, IF, Chicory. 'Perth, 15 Aug. 1950. IF: Pus-

~inch. 30 July 1953, 1Mt Rockwood, 3 Aug. 1951, lM, Sow 

Thist1e. Spencerville, 14 Aug. 1939, IF. St . ThoptRS , 23 Aug. 

1924, IF. 'lbabury, '1888, fF; 25.Aug. 1889, IF; 1890, IF. 
.; 

, \ . 
Tren~on, 12 Aug. 1906, IF. Thorn10e, 9 Aug. 1917. IF. 

"Toronto, 25 Ju1y 1891, lM; (no date), IF, lM. Manitoba: 

A1tona, 17 July 1953, lM, Gaf11~rd1a. Aweme. 20 July 1914, IF; 

1 
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, 
13 July 1916, IF; 15 July 1916, IF, lM; 9 Ju1y 1917, IF; 20 

June 1925, lM; 23 July 1925, IF; 1 Aug. 1925, IF.' Bogey Creek, 

5 July 1962, IF(: Erickson, 29 July 1976, IF; 2 Aug. 1976, 

IF. Sprague, 9 Ju1y 1948, lM. Teu1on, 24 Ju1y 1922;.17 Ju1y 
/ 

1923. Wanless, 20 July 1953, lM, Nest in poplar log. 
\ 

,Winnipeg, 6 Aug. 1936, IF. Winnipeg Beach, 16 Ju1y 1916. 

Saskatchewan: Love, 3 July 1943, 2M, Hydrophyllum; 27 July 

\ 
1944, IF, Sow Thistle; 29 Ju1y, 1944, 3F, Sow Thistie in "'-

Alfalfa field. Lisieux, 4 Aug. 1955, IF. Nipawin, 7 
\ 

1952, IF. Radisson, 29 July 1907, lM. Rock Glenn, 2 

1955, IF; 2 Aug. 1955, IF. SnoWden, 28 July 1944, IF, 

Sow Thistle; 28 July 1944, IF, Agoseris. Torquay, 14 

1955, IF. White Fox, 4 July 1941, lM, Dandelion, pub 

golden; 27 June 1944, lM; 4 July 1944, 2F, Dandel ion; 21 

1944, lM, Sweet Clover. Alberta: B~averlodge, 25 June 19 l" 

IF; 31 July 1931. Cypress ~i1IS, 10 Aug.~939' IF; 13 Ju1y 

1949, IF, Sweet C1over. De1burne,17 Aug. 962, lM. LEdmonto 
e 

Il Aug. 1916" lM; 21 Aug. 1916, l~f; 21 Aug. 1916, IF; 26 Aug. 

1950, IF. High Prairie, ~o July 1931, IF. \amont, ·2 Aug . 

1972, IF; 3 Aug. 1972, IF; 7 Aug. 1972, IF; l~ Aug. 1972! lM. 

Lethbridge, 28 June {1914, lM,; 22 Aug. 1916, IF; ,6 July,1921, 

'\ 
lM; \ 9 Aug. 1921. IF; 2 Sept. 19~~_,--].!, Gumweed; 12 Aug. 1948, 

IF, Gumweedj 15 Aug. 1948, IF, Gumweed; ~ July 1956, IF. 

Medicine Hat, 17 June 1917, lM; 23 Aug. 1919, IF, 2M; 16 Aug. 

1924, 214. IlcKurray,\ 17 July 1953, lM. Nordegg, 5 Aug. 1921, 

,-<'1" ...... _ 
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IF. Opal, 9 Aug. 1955, IF. Orkney Dist, 2 Aug. 1930, lM; 

Prairie Bluff, 7 Ju1y 1970, lM: 19 Ju1y 1970, IF, Erigeron 

speciosus; 24 Ju1y 1970, IF; ~ July 1970, lM, Erigeron 

speciosus; 5 Aug. 1971, lM; 27 JU1y 1972, IF; 27 Ju1y 1975, 
1 

IF. Shaghnessy\ 2 Mry 1967,JF, ernerged in 1aboratory. 
1 \ 
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Wabarnun, 23 June 193p, lM. Waterton,9 Aug. 192~, IF. Wild 

Horse, 10 Aug. 1927,/lF. British Columbia: ArrnstrOIl'g; 8 
1 
l , 

Ju1y 1931, IF. Crows Nest, 23 Ju1y 1926, IF. Fitzgerald, 21 

Aug. 1921, IF. Fort Steele, 22,Ju1y 1915, IF. Invermere, 

30 June 1914, BI: 14 Aug. 1915, 2F. Kamloops, 27 July 1937, 

lM; 25 Ju1y 1943, IF; 24 Aug. 1943, IF. Kasl0, Il June 1905, 

IF; 23 June 1906, IF; 10 July 1906, 2F; 4 July 1916, lM; 3 

Aug. 1916, IF. Kinistino, 10 Ju1y, IF. Li11ooet, 9 June 
. 

1921, IF; 30- June 1926, IF (SetonLake). Naramata, 21 June 
1 . ." 

1919,2M. Okanagan Falls, 15 June 1953, lM. Peach1and, 21 

Ju1y 1909, IF(, lM; 6, Aug. 1909, IF, lM. Pent~cton, 21 June 
.... 

1919, IF" lM; 7 Sept. 1919, IF. Ques~i, 12 Aug. 1946, 3F. 
/ 

Robs on , 30 Aug. 1948, IF. Rolla, ~r' Ju1y 1927, 2F. Salmon 
,./ 

Arm, 4 Ju1y 1914, 2M; 4 JU1~, IF. Raratoga Beach, Oyster 
\ 

Riyer, Vancouver Island, 7 Ju1y 1933, IF. Smithers, 4 Aug. 

1944, lF, lM, det. Mitch. Summerland, 9 Aug. 1916, 2F; 10 
-, ' \-
Aug. 1916. IF; 10 Aug. 1916, IF, lM; 10 Aug. 1916, IF; 20 

July 1917, IF. Thompson, 8 Aug. 1914, IF. Vancouver, 25 Aug. 

1902, 1F. Vernon, 25 July 1917, IF, lU; 23 July 1920, 2F; 

26 July 1920, 3F; 27 July 1920, 5F; 28 July 1920, IF; 3 Aug. 

l 

1 
l 

1 

l' 



0, 

(> 

----... _ .... -_ ... _-_ .. _-_ .. -----<" .... --~_ .... _ ...... __ . ...... ~ _ ... ~_ ... --- .. " ... "'--~_ .. --_.~-- .. -~ 
\ 

3.23 

1920, IF, lM: 6 Aug. 1920 J lE; 9 Aug. ,1920, lsl; 26 July 

1923, IF. 'Wa1hachin, 27 June 1918. IF; 27 Ju'ne, IF; 16 Aug. 

1942, 3F. Wasa Lake, 2 Ju1y 1~60, 2F; 2 July 1960, lM. 
oC 

Williams Lake, Il July 1938, IF. Northwest Territories: 

Fort Smith, 14 July 1950, Thist1e; 15 July 1950, 2F; 23 July 

1950, IF. 

·1 
1 " 

FLOWERS VISITED. Agoséris (L); 1'.A.rctium (Burdock), (L, M); 

Asc1epias (Milkweed), (U); Aster (Aster), (M); Blephilia 

(Ylood-Mint), 01); Brauneria (Purple Coneflower) (M); Carduus 

(Plumeless Thi~t1e), (M); Centaur~a (Star Thistle) , (L); 

Ch-rysanthemum (Chrysanthemum), (M); Ceuta (Water-Hem1oek) 1 

, \ 
1 

(M); Cireium (Thistle), (L, M); CoreQPs ~ (Tieks~ed), (M); 
; 

Dianthera (Water-Wil1ow), (M); Erigeron speeiosus (Showy .... , 
Daisy), (L); Gaillardia (Blanket7F1ower), (L); Grindella . 
(Gumweed), (L); Helianthus (Sunflower), (L, M); Hydrophyl1um 

(Water1eaf), (L); Lepachys (Prairte-Coneflower), (M);. 

M~li~otus (Sweet Clover) 1 (L, M); Monarda (Horsemint), (MLJ; 

• Nepeta (Catmint) •. (M); Rudbeckia (Conef1ower). (M); 

R. Serotina (B1ack-eyed Susan), (M ML,); Silphium (Rosinweed). - _.. ~ \(-, / 

(M); Sonchus (Sow Thist1e), (L); Taraxaeum (Dandelion), (L, 

M); Trifolium (Clover). (M); Verbena" (Vervain). (M); Verbesi'na 

(Cr~n-Beard)J (~; Vernania (Ironweed), (M); Ve~onica (Speed

weIl), (ML)'; 'Veronicastrum (Cu1ver's Physic), (ML). 
" ' 

... 
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BIOLOGY. In Manitoba, Cole (1953) found a nest of M. pugnata 

in a poplar ' 10g. Med1er (1964) in Wisconsin, succeeded ip 

getting females to nest in trap nJsts made from bundles of 

\ sumac twigs.' The female that inhabited the pithy è6r~ of the 
/ 

twigs did not construct cup-shaped cells (Fig. 4) as most 

other species of Megachile. Instead, 'only partitions, 2~3 

cm. thick,' made from circular 'leaf seètions, 'Chewed 1eaf and 

soil were constructed. ,~9 Provisions of pollen and nectar Vi~re 

p1aced against the partition and enclosed within the ,sumac 

walls in cells about 15 mm. in length. A vestibule consisttng 

\of an empty elong~te cell,·was genera11y fortified wi th severai 

layers of Ieaf sections a1ternated with chewed leaf fibre and 

soil, \ to fom a plug 3-6 mm. thi1ck. UsuaIIy. 3-4 ce1ls were 

'provisioned within each~twig. The mature larva constructed 

a semi-parchment-lf~ cocoon. in which it overwintered. During 

the fol1owing summer, i7-19 days at 21° were required for the 

adult ta emerge. 

PARASITES. From the specimens attracted to the sumac trap 

nests, Med1er (1964), reared tbe fo11owing: Host: !. pugnata -

25; Parasites: Coelioxys altefnata (Say) - 3; Leucospis affints 

(Say) - 2; Melittobia chalybii Asbm. - 209 (small cbltI cid 
Ir 0 

parasites produced from 1 bee). 
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ALFALF~ POLLINATING POTENTIAL. A1tho~gh the fligbt period of 

M. pugnata is re~a~vely early, with' adu1ts col1ected from 

fi,d -June ext,ending to September, ~here are no published records 

of it being collected on alfalfa. 

,.In their study 'of al:falfa pollinators, Hobbs and Lilly 

(1954) in Alberta and Pengelly (1955) in Ontario, stated tbat 

it was se1dom observed and that none were found po1linating 

a1falfa. 

UEGACHlLE (SAYAPIS) FIDELIS taESSON 
1 

FigureS 37, 70; Map 27 1 1 

Megachile fide1is Cress~n, 1878:120 (new species) 

Megacbile (Sayapis) fidelis; Mitchell, 1937:180 

-- ' (description, distributiop and flower records). 

FEMALE. Length 11-13 DID. \ Mandib1e 4-dentate wi th the semi-

circular em~rgination between the 3rd and 4th denticles 

na~rower and deeper tban the emargination between the 2nd and 

3rd denticles (Fig. 70) •. Apex of clypeus wi th"a polished 
" / 

l ' 
" b~'f'-like median protruberance. accentuated by a deep emar-

gi,ation ~n each side; a distinctive dorsoventraily f1attened 

&D4 l;a.terally parallel-s1ded protruberance borders the emar

g1nation laterally; t~ lateral protruberance,extends 

\ " 



/ 
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, 
.. ant~~~orly then curves ventro-medially. Labrum sub-parallel 

laterally and truncate apically; more than half as wide as 

long. Gradular c~ina on tergum V weakly developed or ' 
\ . . 
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ot)lit\erated-medially. Lee;s uniformly ferruginous, contrasting 

with the datk brown to black integument on the rest of the 

body. 

. 
MALE. Elabor'ated boat-shaped excavation on the antero-ventral 

side of front basitarsus extending to ju~t a little b~yond the 
1 _ ~ 

base of the 3rd tarsal segment; apical section of dOrsal side 

of ex!ension ~o~t1y glabrous and subpolished; ventra~ rim 

bordering the excavation with a dense fringe of b~own setae . , 

extending th,oughout the entire length of basitarsus; apical 

border of extension, emarginate Just in front of 2nd tarsal 

segment .~. Dense. elongate fringe of pubescence alPng posterior 

rim of fr6nt tarsal segments 1-4 clubbed apically. 
1 

1b~te apical fascia on tergum V present. Api~al segment of 

flagellum not flattened or dilated. 

OOJOŒN'l'. The fema1e can he recognized by the distinctive 
'W" . 0 

protruberances and emarginatlons at the apex of clypeus with 

the beak-like median and the'para1lel-sided lateral protru

beranCé; or, ~he~ifO~lY ~erruginOUS legs contrasting'with 

the dark integument OD', the rest of the bOdy; or, the 4-
\ 

·,deDtate·mand~le, with a narrower and deeper semicircular 
• 1 

r • 

IJ 

o 

" r;J l '. 
J. 
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emargination (without an i~ner cutting edge) between the 3rd 

\and 4th denticles, than the emargination between the 2~d and 

3td denticles. 

The malès can be distingu,~shed by the el ~borated boat

shaped structure on fro~t basitarsus wi th a row o( dense 

brown bristles extending throughout the length of the ventral 

\ rim bordering the excaViation; or, the presence of 1-5 robust 
\ '" 

, reddish ·bristles an teri'or to front l coxal spine, comb~ned wi th 

the gl·abrous and subpolish"ed dorsal side of the apical 
1 

extènsion on front basltarsus. 
'j, 

DISTRIBUTION. Bri tlsh COI~ia:' Creston, 14 Aug. 1916, lM. 

Okanagan Falls, 21 July 1917, IF. 'Sicarnous (Shuswap Narrows), 
t, ' ) 

31 Aug. 1943, IF., Summerl,and, 9 Aug. Un6, IF. '~Vernon, 13 

'l, 

, 
Aug. 1904, lM; 23 July 1920, lll; 27 July 1920,'2F; 3 AÙ)s'.--:r9'20,--' 

lF; 2 Sept. 1926. IF; 24 July 1947, lF. (Map 27). 

,27. 28. 

~ap 2!. Canadian distribution of Uegach'ile f~deJ.is. , 

.~ /llap 28.:, Canadiln distr!b'ution of Megachiile mêl1it~r~is. 
\ 
'. 
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FLOWERS VISlTED. Aster (M); Cleome serrulata' (Stinking~ 
." ., , 

Clo~er), (M); Cosmos (M); Daucus carota (Carrot), (M); Verbena 

(Vervain), (M). , 
! -' 

There ls no pub11shed record 
'. 

\( -of M. fidelis pollinating alfalfa. The species ls ra~ely 
. -

.1-

, 
" . collected; data labels on spe~enso 'show that it bas a late 

. flight pe.riod extending tram Juit 26 t; Aug. 31,. lndicatlng 

that' 'even if the species were more abundant and preferreid 
~ . 

, ..... l '. l """ 1 J r,.. 1.; .) 

1- , ~, ' r' .' fo~aging on alfalfa',. i ts '~elayed fli~ht period 'Would curtail,. 

" ' 

" ", 
:>; 

~O 
~ 

J , 

O. i 
')0 

" 

, '-. 
~ . -'~ ~ 

\' 
'. 

, , 

its usefulness as à pol1inator of alfaIfa. ) 

" 1 " 
MEGACHlLE (ShAPIS) MELLITARSIS CRESSON 

Figure 68; Map 28 J 

r 

Megachi1e mel1itarsis Cresson, 1878:121 (new species) , 
, • 1 

.. ~~lachi1e (S,a:~PiS)-<)Smel1it.arsis; Mitch~1.1, 1937:1,94 

, (description, distribution and'flower records). 

'" , 

FEMAL;. Length 1~':'16 mm. ..Mandt'P1e 4-~enlat~ ~it~ sttb~qUallY'M 
, . de~P 9emiC'~~~Ular emargiDa~iOn~ on eacb 9~de of t4.3rd tOO!b; 

emargination between the 3rd antl,4th denticles not occupied -.t. 0 [) 

by an inner cutting edge; emargination between the 2nd and 3rd 
( , -

deiltieles with a bevelled edge 'extending from;~ .-
r ~ 

c .... : 

o'f the 3rd tooth, to occupy approx1mately half the excisj,on , . 
• l' 1 ' 

(,1g. 68). Apex'of eltpeus viewed ventrally _it» a postetior 
" 

, , \ 

(' 
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""d anterior ridge; anterior ridge arcuRte on ARch side of th~ \, 
middle, forming a subpolished, semiovate field with a couple .. 

4 

of enlarged punctures out of which arises a dense cluster of 
"'-

setae; clypeu,s in face view, with t~e anterlor rim for.ming a 

rounded median, and a m~e arcuate lateral protruberance . 
~ 

t 
Labrum subparallel J relatively short, 1. 5 times as long as 

lA' 

wide. Apices of tlbiae and ,tj1rsi ferœginous, contrasting 
o ' 

with the dark color on the more basal part of the legs. 

1 Gradul ar carina. on tergum V weIl deve'loped, overb anging the ~ 

gradular groove along its base. 
o 

l '~~ <. _______ -

1 --------- ~ 
'1 

MALE. Length 11-12 mm. Elaborate boat-sbaped strueture on 
• 

antero-ventral side of front basita~su~ extending ta 4th tarsal 

segment; ventral rim border,ing the ·.excavation inflexed and 
. _./ . 

expanded apically 'to overlie the lowef part of t~e!concavity. 

Apical segment of fla~lum flatte~ed and 'dilated. Apices of ~ 
'\ . . 
~he m~ddle and hind tibiae and tarsi ferruginous,' conspicuous1y 

contrasting :with ,the dark colpur. on ~the more basal part of 

their legs. White a~ical fasciae present on terga II-IV, 

absent ~ tergum V. 

1 
COMMENT. The female can be distinguished by the ferrug1nous 

• 1 • 

api~s of .tbe. tibia, and tarsi; or, the posterior and ~terior 

rid~,onotbe ventr:al side at the apex. of tlle clypeus, \vith 
-? 1 

", 
./ 

'" .... 
,,' .. 

'" 
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i 
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'-... 
\ 

the anterior ridge separated on each side of the middle to 

fonn a ~iCUOUS, pollshed, s~miovate field'; "in fa'ce,view, / 
j 

l 
thèi antenior ridge fonns a broadly rounded median and ~ more acute' 1 

~ /~I lateral protruberance. 
-.... 1 

The male can be sepa~ ~y, the ferruginous tibial. 

apices and. tarsi of middle and hind legs; 'or, b~ the 3 or 4 ... 
\ ' 

elongate. robust."'reddish bristles just ~n -front of the long, 

~ounded front coxal spine, cbmbined wLth th,e abs.ence of a 
+ 

white apical fascia on tergum V. 1 
DISTRIBUTION. British Columpi~ south to California and east 

~ .. ~ 
to Colorado. In Canada,·, one femaie "as coJ.lected at Westbank J , \ ~ ~ ~ 

B.C. 20 July 1919(Map 2~). 
, ,./i 

FLOWERS VISlTED. Aster (Aster), (H). 
/ 

l ' 

ALFALFA POLLINATING POTENTIAL. Even if M. mellitarsis were 
/ ..... 

~ 

more abundant, -its,fo~aging preference would probabl~ corres-
1 • 

pond with that, of the othe~ species in the subgenus Sayapis, 

Whi~ exbi~1~ a positive'preferenpe for flowers in (the family 
1 

Compositae. 
f' . . 

,. . 

t 

1 

1 
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V. PARASITES AND PRtm\TqRS OF MEGACHlLE 

Figures 84 - 103 

,Over thirty paras~tes and predators have been reported 

to destroy up tÔ nearly 8Q% of the potential population of 

leaf-cutter bees. Higher levels of parasitisrn and predation 

are' likely ,with increased host populat,ion\ of alfa1fa pqllin- . 
. , , 

ators. The fo11owing-kéys are designed to d~f~~ntiate rnost 

of the notorious enemies of these bees (Fi~).. Following 

the keys, brief notes are provided..on the biology of the, / 

, , ~ parasites and predators. 

() 
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, , 
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1 

i 1 

~ 
( ) 
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", .. ~~:r.:.. _ .~. ";~,.~1~ "'~ '. \ 

J 

, 

1. Mandibles.apsent, mouthparts coiled (Fig. l03)(Lepidoptera--
. " ~ 

Moths) .................... ;' ..•...... Vitula edmundsii Pack 
•• 1 . 

Mandibles p~esent, moutbparts Dot coi1ed .................. 2 . .. 
2. ,Tboraxand abdomen separated by 2 or 3 strong const ric

tions, with l or,2 elevated nodes between the 

'0) constrictions (Fig. 95)(·Ants) ......... : ......... Fonnicidae 
1 

.... 
Thor~ and abdomen ~t(separated by a constriction, or 

separated by one constriction, without any'elevated 

, 
o 

nodes between thorax and abdomen ... , .........•.......•••• 3 

, 

.... c' 
j' - . 
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3. An terior pair of wings membranpus and translucent. Thor9.?' 

~nd abdomen separate.d by a constriction (Figs.85-94) 

, (Hymenopttera)" " 1. " " " il " " " , " " " " " " " " " " " " " " " " " " " " " " " " " , " " " " ~. 4 

Anterior pair 0' wings not ~ransparent, but thickened and 

modi~p to font protective covers. Thorax and abdomerl 
, ( 

not separated by a co~triction (Figs.96-102) ........... 7 

~ 

4, Front wing with veins and cross-veins enc10sing ce11s, 
• 1 T' 

(Figs. 94-96) ........................................... 5 

Front wing with at mos~, one short vein projecting from 

\ the an ter ior margin of th~ win g (Figs. 88-9~) ............ . 
.., 

••••••••• , •••••••••• <f' ••••••••••••••••• Chalcidoide~p. 339 ) 

\ 
<l 

5. Eyes çlothed wi th erect hairs, which are much longer than ' 

the distance which separates them. , Integument on 
. g 

abdomen ~ormly black, usually with white apical 

fasciae (Fig. 85) ................... ' ...... CoelioxyS<p. 333 ),., 

Eyes bare or wi th sparsely spac~d-;'/scarcely perceptible 
1 

hairs,. Abdomen macu1ated or coloured and irredescent 

(Figs. 86,87) ............. " ... : .... '"$.,.: •• , ••••. ' •••• ~ ••• 6 

, 
1 

6, Ventral aspect of abdomen strongly concave benea~h. Body 

striking1y irredescent (Fig. 87).' .............. Chry'sididae " 

Body mascu1ated Ventral aspect of abdomen convex beneath. 
\ M 

86)" " -" " " " " " . " " " • " " " ~ " .. " " " " " " " " "Sapyg!z p~i1a ~èress. (Fig. 

,. 

" ,/ 

1 

1 1 

1 , , 

1 
li 

l 
1 

1 1 
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7. 

1. 

Apex of abdomen with a'pair of promlnently p~otr~ding 

forcep-like appendages. Antenna long and f~liform 
\ . 
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(Dermaptera, Earwigs) ............... Forficula auricularla 

Apex of abdomen without a pair of promenent1y' prdtruding 
\ 

forcep-like ~ppendages (Figs. ~~102) (Beetles) ........ , . 

..... :' ...... : .. ; ........................ ColeoPtera(p.341) .. 

Key to Speciesnof Coe1ioxys , 7 
Sixth tergum tapered and pointed apic'ally. Antenna 12 li 

~~gmented .................. : ............. .-. ,;em~les(p. r33) 

Apex of sixth tergum emarginate mediàlly, usually with 

3 pairs of pro~inent ,tubercles projecting posteriorly. 

An tenn a 13 segmen ted ..................... ' ... )dales (p. 336 ) 
\ 

Females 

Clypeus inflexed li • 
apicall y .••.....•. .,'. ,. Il Il • Il • Il • Il C. ~ Robt. 

Apex of clypeus fIat and, truncaror convex ~pically ....•. 2 

2.' Lateral(margin of sixth sternum incurved preapically and , 

notched', rr ~itin~ with an, approximateiy paraI leI sided 

~d ~itudin~llY striated ventral·projection, whlch 

," extends a little beyond the incul;,"Ved junction., ... "! •••••• 3 

Latèral marg1n of sixth sternum with an evenly convex 
8' 

curve extending to the extreme apex; ventral aspect of 
r ' 

sixth 'sternUM not longitudinally atr1ated apieally.~ •••. 10 

.' 
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3. Gr dular groove on second tergum entirely effaced 
\ r 1 

m dlally. Sixth tergum without a distinctly depressed 
1 

lateral sulcus .............. C. funerària Smith 

ar groove on,2nd tergum, distinctly depressed 
b ~ 

ss the entire tergum. Sixth tergum with a" dis
~ 

tly depressed, postmedian lateral sulcus .......... ~.4 
~ '\ 

4. Sixth ter~um abruptly narrowed near the middle, forming 
/ 

a' rominent overhanging carinate angulation laterally ... 5 

Sixt te'rgJ gradually tape~ed apically, ";i thout a dis-

ti ctly 9verlapping angulate lateral carina ............. 6 

, 
5. Tars ferruginous, distinctly br1ghter t~an the piceous 

·1 
ba al leg segments .................... f. rUtltarsus Smith 

1 

Legs un1formly ferruginous .............. C. atlantica Mitch. 
, -

6. Legs beyond the coxae ferruginous. Mes9pleur~ not 

obscured by pubescence meqially"hairs usually shorter 

than the dia~ter ;~~he puncture ...... C. octodentata Say 
( - i ' 

Legs JDost~y Pi~O,:\~ (to black. Mesopleurum usually 

obscured ~escence medially. hairs longer than the 

diameter of the pun'cture ................................ 7 

7. Sixth ~er~ with a sharp carina running parallel with 

the lateral/.margin to neat the apex ~ the lateral " 

Sl:::C::~~.:~:~~~:.~.::~~~~.~~::.:~~::.:~:.~~::~:~~ .. 8 
margin, or w1th a'weakly rounded basal ridge .....•..•• ~ 

1 \ \ '-...... 
\..... 

l' 

\ 
1 

~ 
l' .. 
l 

,- t 
1 , 

, . 
·1 , 
l 
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8. Basal two-thirds of fifth sternum pollshed and rufous.~-

Front coxal spine projecting as a prominent tubercle .. : .. 
! 

.... ; ., ......................... : ...... f. \grindeliae Ckll. 

Basal two-thirds of fifth sternum black and opaque.7 ...t. 

Front coxal spine weakly projecting as a carinate 

ridge ............ '.' ..................... ,Ç. sodalis Cress. 

9. Apical margio of clypeus ·straight. Six~h tergum with,a r_ 

densely punctate and opaque concave area between the 

10. 

1 

lateral margin and the dorso-Iate,ral ridge ......... ', ,lI .. . 

. . . . . . " ..................... ' ............ f. porterae Ckll. 

Apical margin of clypeus convex: Sixtb tergum wi thout 

a dorso-Iateral ridge at midlength, and without an 
,. 

~paque concavity between the ridge and the lateral . . , 

m"argin . , ............ , ......•..... : ....... C. moest a Cress. 
" -~~~ {>~ 

" Apical half 9f Si~h tergum strongly depresse~ and opaque 

IateraIly. with 'the depression bearing dense, short, 
, .. ....,,--~ 

silver haira and scattered, erec~, -long. goIde'n haifs: ~ 

tip of sixth, tergum usually abruptly upcurved ..... ,,, ..... .... 

~ 
......... " ....... , . ., .................. : ..... c: moestà...., Cress. 

. ,.JII" 
1 

ical, half ~ sixth tergum weakly depress~d near. the apex 
, , . 

and u~1~or~ly poli shed throug~out the ~nt1re tergum: • 
1 . 

few'erect golden haira present on1y along the lateral 
• fi" 

margin; tip- of s1xth ·tergum 'Jlbt abrupt ly uppur'fed. 

PQsterior margin,flf scutellum .. i th an ·upturned carina .. wll 

. \ 

l' 

j 

1 
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o \ 

" 11. Legs and tegulae picè'~us to blackish ...................... . 

. ... . . .. .. : ......... \ ......... C. al ternata a'lter~ata Say 
. ,--

Legs and tegulae pale ferruginous ......................... . 

. . . . : .................... ' .. C. al ternata wisconensis CklL 

Males 

1. 

1 

Latèral fovea on disc of second tergum (.a.ituated between 

g.radular groove and apical rim). p}ese;~ '~ a smal~ .fi 

pi t. or shallow depression. or deep elongate sllt ....... ~. -'",' 

Disc of s~ond tergum without a distinct lateral pit, 
j;>, 

depression or slit (between the gradular groove and 
\ 

---llp'icljll rim) ........ J .............................. , , . , .. 8 

~\ .. 
2, Fovea on second tergum long andjP~~p, its _length greater., 

than the distance from the anterior border of t~e fovea, 

to the apex 0.1 the tergum; fovea bordered by an impunc-

tate subpolished rim.: ................ ~. '!rUfitarsus Smith 

Fovea OD second tergum much shorter than the distance, 

from the anterior border of the fovea to the apex of 

the tergum;\ fovea! usuall~ .Dot completely surrounded 

. by an impunctate subpolisbed rim ..............•..... ,' .... 3 
o ~ , 

,-

" , 
1 

.. 
0, 

, 0 

" ; . , 

, 
1 

1 
l' 

\ 
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Fovea on second tergum weakly to strongly depressed; a 

nar~ow, impunctate slope separat:s the hepressed fovea , \ 

(with minute slender hairs) from'the elevated posterior 
\ \ . 

dise \(with more robust hairs) .................. 1 ••••.•• ~.4 
\ "., \ 

1 

Fovea ori, second tergum represented by an elongate to ' 
\ 

small ovate pi t,~ not depressed below the dise ............. 5 

\ \ 

Transverse gradular groove on second tergum deeply 

depressed across)the entire width of the tergum; fqvea. 

shallowly depressed and inponspicuous ................... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. porterae Ckll. 
\ -,' 

Transverse gradular groove on second tergum obliterated 

medial1y; fovea more distinctIy depressed and con-

spicuous ............................... 9,. funeraria Smith 

5. Transverse gradular grpove on second tergum nearly 

,'" 

~ , 
,1 ( , 

, , 

._t:.\..,.___ _ ....L._ ... __ 

. . 
obliterated medially; when present the shallow trans-

'. verse groove i8 much closer to the posterior than to .' 
, , 

the anterior edge of t~e tergum, with the elevated area 

just posterior to the groove polished'and impunctate ..... 

.......... .......... ... .. _ ............................... . Q. sayi Robt. 

=~dular groove on second tergum deeply depressed ànd -l, 

distinct acrOss the entire width of the tergum; 

punctures onQelev~ted area .1ust posterioz. to the 

groove not sèparated by more tban the diameter of . 
pUDcture ..................... Il ........................................................ 6 1 

~, 

(J 

l 
, Î 
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\ 1 
l , 

Fovea on second tergum elongate; i ts length subequal to 
/ 

the distance from t~e gradular groove to the apex of 

the te rgum , medially\ ................. :f. octo\l~entata Say 

Fovea on second tergum reduced and short (sometimes 

ab,sent an<;{ May be keyed through couplet 8); length of 

... fovea much shorter than the distance from the gradular ". j 

grOQve to the apex of the tergum, medially .............. 7 

, \ 

7. Legs and tegulae dark brown to black ........ C. moèsta Cress 

Legs and'tegulae ferruginous ............ C. atlantica Mitch. 

8. tran~verse gradular g~oove on second tergum completely. 

obliterated medially .................... -................ 9 

Gradular groove 'on second tergum depressed across the 

enti~e width of the tergum ........ ' ..................... 11 

9. Anterior conçavity of first tergum portiered by an 1 

~ , 

elevated J subcari~ate rim .... ' ............ f. modesta Smith 

Concavity' of 'first ter~m nd't bordered by an elevated 
1 

rim ....... ~.\ ............................................................................ .. 10 

10. Legs,and tegula,~.piceous,to black ................... ~ .. 1 ••••• 

• • . • • . . . . . . . . . . . • . . . . . • . . . . . . . . . ~. al ternata al ternata Say 

Legs and tegUlae mostly ferruginous , ....... : .............. . , 

........................ f.~ alternata w1scons1nensis Ckl1. 

~. 

. \ . -
\ , 

. \ 

1 • 

/ 

" 

1 
1 
l 
1 

1 

J 
i 
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Crowded punctures on dorso-lateral area of second 'tergum, 

Just posterior ta 'the grad~la~ ~roove~ch more' dense 

than on a correspond~ng are a on the second tergum ... ~ ..... 

. . :- ................................................... C.. sodalis Cress.'J 
, -

'Punctures on dorsa-latéral area of second tergum, Just 

12. 

, 

posterior to the gradular groove, subequally distant 
7 \ , 

to punctures qn a corresponding area on~the third 

tergum ................... ~ ... , ................... l ....... ' ...... 12 

Transverse gradular depression on second tergum much 
, 

closer ta base fhan to apex. Apical fascia on fifth 

tergum, not interrupted medially. Fovea absent ......... . 

............... , •••••••••••• ! ••••• : ••••• c. 
,1) -

grlndeliae Ckll. 
v 

of: 

Gradular depresslon on second tergum closer to apex thàn --- }. \ 

to base. Apical fascia. on fifth tergum broadly inter

rupted mediàl1y. Reduced fovea sometimes present •....... 

.............................. lit •••••••••••• C. 

, 
Key to Species ot Cbalcidoidea 

i 

moesta Cresso 

~ 1. Kln~te. nGn-metalllc brownlsh species, scarcely 2 mm long. 

\ .0 

Nale wltb abbreviated wings, incapable of flight tFig~· 

100); scapE! greatly dilated apically.· ,Female, with 

antenna inserted low on face; distance from base of 

.cape to apical margin of clypeus, subequal to the 

d1ameter of the antennal 8Ocket; scutellum wltb a pair , 
o 

0" 

" 

1. 

r 
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'. '. 

of distinct parallel longitud~nal, f~rrows (Figs.' 90, ' 

91) ......... ~ .: •................. Meli ttobia ebalybii Asbm. 

Sligbtly larger',' Plaeulated or met.allie speeies. usually 

more than 3 mm long. Front wing exte~dlng to near tbe 

apex of abdomen ln botb:males and ~emales. Scapa in 

,male, not greatly dl1ated apically. Female, w1 th 

antenna·inserted at or a little below the middle of 

\face; distance from b~e of s~al?e to ·apex of elypeus 

several times as great as' tbe diameter of ~ntennal 

socket. Scute~lum w~tbout à pa~r of parallel Iongi-

tud inal furrows. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 2 

o '2. Body maeulated', black w1th yellow bands. Bind femur ~n 

~. 

n 

bath males and females greatly en]arged witb'prominent 

teetb along the ven trar border (F1gs. 88. 89) .•........ ,'. , 

••••• "" •••••• ., ••• Il.' •••••• ~ ••• 'l' •••• I..E!ucospis af.:finis Say 
v ai n • 

Body metallic. blue or green olt head and· thorax. and ' 

elther blue or green or maroon on aJ;ldomen. Hind femur 

Dot gr~atly enlar,ed and wltbout ~OBdnent teetb, or 

witb at most one tooth/along the ventral border (rigs. 

92-94) ..............• '; ................... \ .....•...... ~ •• 3 

3. 'Body and bind femuJ: w1th green1sh reflections. Hipd 
\~ ,- ----" 

femur ~tb ~ distinct preapical tootb on the ventral 

aide. Hlnd tibia wi th ~wo apical~purs. Oviposi tor 

in female extending beyoud apex of abdo1len by a dist~ce , --
. ' 
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, \ 

subequal to the length of abdomen (Figs. 92.93) ..... ' ..... 

...... ...... ... ..... • : ..... Monodontomerus obscurus Westw~ 

~ead and thorax w.1 th ():>luish reflectioqs; ,abdomen and . ( 

hind femur. maroon to reddish. Hind femur without a . , . 
f~~apical ventral tooth. 

1 1 

Hind tibiA with one apical, 
, , 

spur. O~ipositor wben normally retracted not extend-
.'. • t.. , 

ing beyond apex of abdomen (Fig. 94)-. ... .-............••. 4 
, Q , 

\oi1I , 

4. Distal margin of front wlng bordered' by a fringe of ~a-irs' 

(sections of the fringe of h'airs sometimes rubbed off). 

~ostmarg~nal vein subequal' -to the lengtW of marginal 

vein ... ~ .....•. ' ..... : ... \ ....... Pteromalus venustus Walker 
... 

G " r " 
Q' Dist'al maf~in of u_f~ont 'wing not borde~d by, a fringe of'~'-

c 

1 

.. 

1. 

2. 

e' 
hairs. Ua'rglnal _,vein ,about twice as long as post-

/ '. " margina~ vein (Fig. 94). ~ .• Dlb~aChlf? macu~iPennis (Szel) 
~ . 

", ' . \ 

Key to Genera and Species of Coleqptera 

Hind tarsus 5 --Hind tarsus 4 

\ \ ' 

, . 
' ", 
segmented ~ ... \ " ..................... 0 •••••••••• 2 

) . , 
\~ 

segmen ted ....... l' ••••••••.•••••••••....••• ~. 6 
/ 1r 

\, 

" 

Prothor~ ~trongly expanded posteriorly and'approximate~ 
'\ 

as,wide at apex as/elytra at pase, forming an ~ven con-' 
"'. . 
'vex curve at junctioD of prothorax and elytra (Figs.9i-. 
99) (Dermest1dae ... Dermest1ds) •. < •••• ' •••••••••••••••••••• : .. 3 

• ~ ... 0\0. ~ 

-~ 1 Prothorax :tapered~POEfterl0rlY, .1 th apex of p~othorax" 

r--J much ~.rrower thian base of e~ta (F~g: 100) }~leridae- .. 

, Cbaékered Beetlè) •.••• , W ...... ~ .... T~,Odeà ,orrat?!" Say 

1 , 

~B ~ . 

! 1 
1 

1 
1 

" 

\0 
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< 

3. Basal segment of hind~ tarsus much shorter than 2nd seg-
'" 1 

,IDet'lt (Fig. 99) ....................•........ J At tyenus sp. 
y .. 

;.'J l' 0 • 

, 11 

,~\..,' B~ill segID(mt o:t;:'hlnd t,..~tus subequal to or longer, than 
V~\; , - t • \. ' 

~ 2n d segmen t .. ~ ....... , ........ ~ .............. ~ ......... . ...JI .4 

• :t 1 ~ 

4. B'asai ~e~n t, of htnd' t~rsus mJch longer than 2nd' seg-;-
.. , . '] .. 

ment (~~g. ~98) ............ : ... " ... Megatoma v'ariegatà Iarn. 

B 
'4 , 

asai segment of hind tarSus subequa1 to 2nd seg~nt .. ~ .. ~ 5 

~ " 5 .'BodY"'UIliformly covered wi th appressed, short, ovate 
J • 

scales (Fig. 97). ~ .. ~ .. ~ ....... Anthrenus' pimp1ne11ae Fab. 
'. , Body with sle~der decumben~ hairs of.va~iable Iengths 

; (. ' f:o. 
and <wlour (Fig. 96) ..... ,.' ..... TroJoderma gl9brum'(Hbst:) 

r 

6. '.:lIax11Iae modifie! to forro a long sucking tube (lleloidae:-
, JIt • 

Blister-Beetles) ........... ' ...•.... NePlognatha 1urida Lee. 
l,' 1 Il. 

lIaxillae not modified to form a long stieking tube . . , 
'- 1 

, (Teneluiioni;dae-Darkling Beet1es) ..... t. ~ .. ' ',' ............ 7 

~ ( .'- , , ) , 

7. 
, \ 

~ I!. 

r 
i, " , 

" , 

. , 
,) ,1 

; ': . 
~O ':. . -~- ' ". 

;, -~" .,' , .:.-.>, 

" ' 

, 

* 
~ , 

:,1 
.\ " "" 
" o , , . 

• }.~~ J "ç?J, ~ ç ..• 

Body dark broWD,.eonspleuo~IY contrasting with thé red '. r 
legs (Fig. 102) .•.•.•.•...... Tribo1ium madans audax Hals. , 

• ' 1 q ~ - • . ' 

Bad)" '8.D~ legs uniformly r~? (F~g. 101) •.. " ....... : ....•.•.. 

..••...••••..•..• ~ .. : •••.••..• ~ • Tribo1ium eastaneum Hbs"t. 
. , l. ' 01 ) 
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~ (/ Biology ofparasi tes and Predators 
", 

o 
Coelioxys (Cuckoo bee) ('l4egachilidae: Hymenoptera) (Fig. 85) -

1be genus Coelioxys ls c1psely related to Megacbile. Hqwever, 
1 

the females bave lost the scopa and ~ not co11~ct p9r1en 

grains. It ls bel~eved--they are attracted by odour, to nests 

off 1eaf-èutter ~ees, where they deposit an egg while the cell , , 

,is provlsioned. The 2nd ins.t~r bas el~Îl1ULted sickle-shaped 
D D • 

,~) maQdib1es, wbich are" specia1ly structured to ki11 the 1eaf-

cut~ bee ~,rva. Fo~ioWing inst~~·bave 'mandibles ~a~ 
close ly resemble· those of, 1eaf-cut ter bee 1arvae, whicb they 

use to eat tbe prov~sÏoons in the nest. \ticbener (1953) re-' 
,-y,. 

ported 29% of the larvae of M. brevis. Say destroyed by C. 

o.ctodentata Say. 

Dermestid Beét1es (Dermastidaè: C01eo~te'ra) ~ Fig. 96-99). -
f) t '" \ 1 \. ~ .. 1-

Dermestid" beet1es" such as' Tzi,goderma glabrum (Herbst.), 
• 1 <t, . 1 

' .'. 0 
1ttagen~ sp., Anthrenus pimpine11ae Fab., Megatoma variegata 

(~ 

. ~ ~ 
Born. which are present in Canada, have been found to infest \ 

" 

.up tÇ> t 41% of the tùnne 1s·' of 1eaf-cutter bees. 80th larvae 
, ,0 

o ~. 

and the adulte tunnel througb bee n~ts, devour the provisions 

ot Pollen' and nectar and ki11 bath iDlDature ud mature larva. , ~ 

Tricbodes orti.atus ,Say '(Cleridae~ tc;r;optera)' (Fig:'" 100) -

'~ clerid b<!et~eB TI'~cbodes omatus Say fe~d IlDd ,~pOB1~. 
,1 • t&eir ~gg~ on flowers of llayweed . <4nthemus cotula) and Yarrow 

1 '.'

.' ,'f 

• • 
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(Achillea Millefollum) (Eves~and Johahs~ 1974). Leaf-c!Utter 

Ibee~ are attracted to these Pl'~ts ~f~r pollen and 1eaf ~ 
matef.ial. Thus t the first instar beet1e larvae'attach to the 

female bee and are transported into the-bees nest t where they 
III 

devour thè pr~visions and destroy any instar of the teaf-

e cutter Bee. 'Up to 46% of bee cells have been destroyed lSy r. 

1 

the larvae of th:f.s beetle in easterfi Washington (Eves and '1 

Johansen 1974). 
r r r 

.. 1 

[ 
) 

Leucospls aff1nis (Say} (Leucospldae: Hymen~,Ptera) (Figf\.8~, 

89) - The ovlpositor of ~pe female Leucospis afflnis (Say), . ' .. 
(whioh ls curled over the abdomen) ls able fo penetrate 

," 
[ 

through 4 to 7 mm of wood to rea:h. ~s host within a cocoon 
lb 

and depl!fsi t an egg upon i t . The parasf tic larva)'d'oes not 
, , 

" {eed upon, the pollen and nectar provisions, but commences . .l . 1 

~~~~~nt after the Le;f-cutter~'B~ larva matures and spins 

its cocoon. The parasite1then devours the host 1arva and 
~. 1 

pupates Wi thin 1 ts cocoon. Up to 20% parasi t~sm lPiaS' reported" 
" [ Ir 

by Eve~ and Johansen (1974). 

J 1 ci> \' , 
Ke1ittobia c~a1ybii .Ashm. (~ulophldae: Hymenoptera) (Figs.90, 

91~ '- The m~ute'females wbich are scarce1y 2 mm lon~ are 
. , 

5\ 
proba~ly at.tx:acted by odours[ to ~ bee cell being"'provisioned .' Ir 

with pollen find nectar.' Due to their ~1~ll' ~ize~ the females 
of. . ' 

remaln undistu'rbed bl' the bee on the inside wall of the ·cell. .. . 
}' ' ' 'il 

They relllai!).' 1nside t~e celi while lt i8 ,?appe~ by the bee and 
li Q 

. ,'/ 'f, 1_,.. 
, e' 

.. •• • ,~ tt J lt' f ~ 
\ . 

1 
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'1( 

during tne development of the bee 1arva. After the bèe larva 
> 't 

spins a cocoon, the parasite makes a hole in 1t and crawls 
, , ',c.1!"? ~ • 

1 

inside with the prepupa. The parasite thèn pierces thf integu-
• 1 () 

ment of the host to immobi1ize it and feeds upon the blood 

that oozes out of the puncture. The egg wh~ch th~ parasite, 
1 

~~ lays flows like a droplet of water and adheres to the integu-
4-

~ent of the host, (Hobbs and Kirunic 1971). Eggs are ~obably 

polyembryooo.c and up to ?45 larvae may develop upon one ~ost. 

The larvae are hyperparasi ti'c and devour the larvae of other 
r , 

parasites which may be feeding upon tl'fe host. The prepupae 

of ~. chalybii canr~tolerate freezing tempera&1res and have 

been found on"" wijl.d Leaf-cutter Bèes as 1 far no~th as Wanless,l 

Manitopa. /This is by far the sma11est parasite; , howéver, its 

numerical superior(ty makes i t one of the ~os~t lethal pa"i'a- . 

sites ~f Leaf-cutter B~S. 
~ ~ r 

Mon odon tome rus obscurus Westw. (Torymidae: Hymehoptera) (Figs. 

. " 92, 93)'- This parasite enters the celI before the bee1caps 

and cements the egg and provisions inside. 1 After the bee 
. . \ -{ 

-larva devèlops and pupates the female parasite <insE!rts qer 
. ) . 

ovipos1 tor througb the cocoon 1nto the host ta ,1mmobilize iJ. , 
Tbe ovipositor 1s then partly ~thdrawn and egis are deposited 

,between tbe hdst and the CO~OD (Bobb$ pd Krun1c 1971). Six 
, . ~ 

, (l -~2::? .. 

r ta ten parasi tè l.arvae m~y 1 deve~op trom tbe on'e bee .l,\~va • 

.;Eveil and JohaDsen ~1974) rÉtported up ta 50$ parasitlslD on the 
'\--

al.falfa Leat-'curtter Bee iD eastelll' Wasbington., 
'~ 
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~~ 
Sapyga pumila Cres~. (Sapygidae: Hymenoptera) (Fig. 86) _ 

The adult injects its ovipositor through the circular cap 

Whic;~eals off the provisions and e~ deposited by the bee 

(Fig. 4),and inserts one or several eggs of its own uPQn the 
1 

nectar and honey. Motile first instar larva,e are cann'ibalistic 

and devour each other until only one larva survives,lwhich 
{ 

devours the bee egg, as weIl as the provisions s~PE~~ed by 

the bee. The mature larva spins a cocoon in the leaf-cell, 

overwinters; and emerges 'the fOllowing, year'. 
~ . This parasité 

\ u 

n6rmal1y parasitizes §pecies of Megachile. , ,il 
l t wa~ fi rs't. <1 

observed in the nests of the ~o~sticated Leaf-cutter Bee 
, '-'_';rl,\". .. 

\. .. 1/,1 
(M. rotundaia) in 1959', by 1971'~its rate of parasitism in 

1 -
1 " 

Utah had increased to 78,,5% (Torchio 1972). 
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1 
, \ 

d 

( 

VI. CONCL"USIONS 
>:.> f) 

,\ 

In this study of r.c;af":-cut ter Bees, ~,Sideratio~ has 

~been given~~5)the impGrtance of Leaf-cutter ~e~n the 

production of, Alfalfa hay, which is not only essential for 
C 1\ 

sustaining our large livestock populations, but also L 
1 

ù 

determines the essential supply of daily buman nutritional 
1) 

requirements. Practical and scientific evidence reveal that 
\ 

the principal limiting factor in the production of alfalfa 

seed is inadequate pollination. Endeavours by such eminent 
" 

• f \ 
entomologlsts al!? Peck and Bol ton (1946) Hobbs l and Lilly (1954-.. , 

1973), Pengelly (1953-58), BOhart (1957-1972), Stephen (1955-
q; 

1961), Torchio aqd Parker (~963-1977) and others,disclose 
, 1 

• ,/ j 

that Alfalfa requires to be~cross-pot1inated to produce seed 

an9 that ~oney bees will not pollinat~ Alfalfa. 

it> 

't ,.' • '~ 
Extensive observations have shown that Leaf-cutter 

Bees arè ~e most efficient po1linators of alfalfa. 
'f 

Unfortunately, however, aw alfalfa fields increase in size to 
\ , , ,.-. 

produce more,populations of pol1inators decrease, resulting 
• 't,' 

in Iess Alfalf~ seed produced. It ls proposed that the " 

principal reason for populatiQn d~cl1ne ia the destruçtioD of , , 
, -... .' 

nestfng sites, and that this problem ean be resolved by 
". • Il, 10 ). 

~~bricatiDg ~d 8upply~ng appropr1ate habitats. 
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the alfalfa 1po1linating potentlal of the 28 species of Leaf-

'" cutter Bees occurring in Canada have been'. examined . . ' 

Whi19J many species of Canadian Led-cutter Bees are 
" 

eff1.cient pollinators of alfalfa" it 18 unlikely that the y 
" " . ~ 

have coevolved with alfaifa, and are therefore not 

specifically adapted to its pollinatlon, Generally, adult 

emergence ls a 11tt1e behin,d the cormnencement of the flower-
1 

Ing period of alfalfa, tbereby bypassing earlie~~blossoming , 

"'" alfalfa where early seed set l·s important in seed yields, as 
~'" \ \II 

in no~thern regions, with a more limbted frost-free period. 

American" Leaf-cutter Bees usually also require a second pl:ant 
{ 

to be grown along with Alfalfa, from whicb leaves can be 

obta;-~ed ~pr constructing the cel1. Additionally, southern 0 

species from drier and warmer regions are progressively 

less activ~ and effective in more bumld and cooler northern 

regions. 
d , , 

\ 
Alfalfa Cross-pollina~ion ~d production of is a 

glOball~Oblem. Accordinglf, a global assese~nt .. an(l 

evaluatioÎl of alfalta polliQtors shou1ct be 
1 ~ • 

undert aken' ~ witb 

. particular conBide~tion of tbe pollinators 
,~ ,'; 

l ' '\~ 

alfa~fa. and its pollinators coevolved. 

in regions where -, 

• ~\I 
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Demand for at least the current supply 

in the present production of human>tbod is 

~ an increase 

an 

issue to be hazarded upon the wellbeing of a 

accidentally introduced species, or upon the .. 
transfer of effective cross-pollin.ators into region where 
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alfalfa is, 0' can be) pla!lted and h'arvested for 

Developmeht of appropriate. nesting habitats, 

intensification' lof résearch into t~e selection, bre~eding 
._-- .' fi 

and importance of effective pollinat~ might serve to stem 

the current tide of diminishing harv~s of alfa.lfa seed. 
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Fig. 40 

Fig. 41 

lFig. 42 

, -- .__ ~ fI _____ _ 

Figs. 38-42. Hairs ~n v~rious parts of the body of 
Megachi1e. 38, ~ relativa, F, scopa1 haïr x 5l~; 
3~, ~ melano haea, F, inner face of h1nd basi
tarsus x 258; 40 M. texana, M, hair on front coxa, 
pollen grain x 25 -,-41, ~ brevis, M, bristle, 
border.ing band ~Sh t hairs x 430; 42, !J. texana, 
M, bristle, ant ior t front coxal spine x 516. 
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Fig. 43 

Fig. 44 

Fig. 45 

( 

Fig. 46 

. Fig. 47 

Figs. 43-47. Hairs on various patts of the body of 
Megachile'. 43,!!.:... brevis, M, bristle at apex' of 3rd 
front tarsal segment x 258; 44, ~ frigida, M, hair 
on retracted sternum V x 516; 45, M. centuncularis, 
M J hair on retracted sternum V x 516: 46, M! centunc
ularis, F, barbed, erect hair on tergum vr:x 240; 47, 
M. relativa, F, short, appressed hair on tergurn VI x 
5ï6. 
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Figure 48. Female, lateral view. 
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Me~ac~~le rotundata (Fabricius) 

Male, wings excluded 
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mandible ____________ 

ventral tooth 

hypostomal regiOn ______ ~'~~~~~~~~~ 
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- --transverse carina 

Figure 49. Lateral view. 
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Face view. 
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54. M. brevis 55. M. mendica' 56. M. texana 57. M. rotunda ta 

58. M. relativa 59. M. montivaga' 60. M. inermis 61. M. addenda 

62. M. frigida 63. M. melanophaea 64. M. wheeleri 65. 'M. anograe .. " 
- (' -

Figs. 54-65. Mandibles of Females. 
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66. !!:. paraÜela 67. !!:. perihirta 

68. ,,1. melli tarsis 69. ~ pugnata 70 .. M. !iielis ~\" 
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Fig~. 66-7,0. Mandibles of Femules 

Fig. 71. 
, 

Apical, teeth apd ventral tooth of Wale. 

~. 
" 



.r 

/ 

Ap](,<ll 
led,il 

72. M. 

vl/~ 1 l'a 1 
tooth 

74. M. rélativa 

76. )4. 1nermis ---

... 

( 
'\ 

Apical 
teet'h 

367 

VI'II t l';d 
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77. ~ friiida 
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Fige. 72-77. Apical ~eeth and ventral tooth of Males. 
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Figs. 78-83. Apica'l teetb and ventral r of Males. 
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PARASITES AND PREDATORS OF LEAF-CUTTER BEES 

Fig. 84. Series of cells of hlegachile 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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Fig. 86. Sapyga pumila, - has been known to destroy 
up ta 78.5% of Domesticated Leaf-cutter Bees (~ 
rotundata) . 

Fig. "87. ChrysididaeJ common parasi te on soli tary bees 
including Megachile (Peck & Bo1to'n 1964). 
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Fig. 88. Leucospis affinis Say .. Female. One of 
the most common chalcid wasps on Leaf-cutter Bees. 

Fig. 89. Leùcospis affinis Say. - Male. 
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Fig. 90. Melittobia ehalybii 4shm. Female. Extremely 
minut~ parasite~ widely distributed. A potential threat 
to Leaf-eutter Bees; probably polyembryonie. with up to 
245 parasites,developing upon one host (Megaehile). 

Fig. 91. Melittobia ehalybii 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. 

1 

Fig. 93. Monodontomerus/obsçurus (W'estw.) Male. 
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maculipennis 

re in Canada, ma prove 
s pest of Megachile . 

Fig. 95. Formica fusca L. Worker. One of 
the most common Ants which may destroy 
nests of Leaf-cutt~r Bees. 
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Fig. 96(\Trogoderma glabrum (Hbst.) (Dermestid Beetle). 
Adults and Iarvae bore t~rough bee cells in search of 
pollen and kill bee laryae. Up ta 41% of M. rotundata 
tunnels have been ohserved to be infested with these 
beetles (Eves and Johansen, 1974). 

Fig. 97. Anthrenus pimpinellae (Fab.)(Dermestid 
Beetle). 
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Fig. 98. Megatoma yariegata Horn. (Dermestid Beetle). 
-! 

Fig. 99. Attagenus sp. (Dermestid Beetle). 
This.beetle has not yet been observed to 
occur in damaging numbers (Eves and 
Johansen, 1974). -
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Fig. 100. Tricbodes ornatus Say (Clerid Beetle). 
Beetle larvae traJ;lsported from flower to bees nest 
by th~ female bee. Up to 46% of M. rotundata have 
been observed to be destroyed by this beetle (Eves 
and Johansen, 1974). 

w 
Fig. 101. Tribolium castaneum (Hbst.) (Red Flour Beetle), 
penetrates and destroys bee cells by devouring pollen and 
nectar pro~isions. 
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Fig. 102. Tribolium madens audax (Halst.) (Black Flour Beetle). 
Feeds on pollen and nectar provisions in the bees cells. 

Fig. 103. Vitula edmundsii Pack. Larvae feed upon 
debris and destroy the cells of M. rotundata~(Hobbs, 
1968) . 
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