
NO. 2173. A REVISION OF THE BEMBICINE WASPS—PARKER. 131

adult between July 10 and September 2—a period of 54 days. In
both cases the emerging wasps were females. It follows from this

that in this locality Bemhix spinolae has more than a single brood each
year. I may add here that the wasps were still active in the field

after September 2.

The prey of spinolae, as in the case of other species of Bembix, con-
sists of flies. The species fomid in greatest numbers in the nests

opened in the course of my investigations was the common house-
fly, due perhaps to the fact that the nesting site was located in a
suburb in the city where this fly could be most easily obtamed.
Some individuals, however, showed a preference for other species,

and not a single nest was found in which the flies were aU of one spe-

cies. Below are given the contents of three different nests, each of

which contained a larva that I judged to be four or five days old.

The flies found in these nests were kindly determined for me by
Mi\ W. K. Walton.

First nest.

2 Winihemia 4-pustulata Fabricius.

10 Pseudopyrellia cornucinia Fabricius.

1 Musca domestica Linnaeus.

2 Sarcophaga, species ?

Second nest.

1 Chrysops pudicus Osten Sacken.

1 Chrysops niger Macquart.

2 Tabanus coffecatus Macquart.

16 Odontomyia virgo Wied.

Third nest,

1 Chrysops lugeus Wied.

2 Chrysops pudicus Osten Sacken.

1 Tabanus pumilus Macquart.

1 Tabanus lasiopthalmus Macquart.

13 Odontomyia virgo Wied

.

BEMBIX BELFRAGEI Cresson.

AU mvestigators that have observed the habits of species of

Bemhix report that these wasps provision their nests exclusively with
dipterous insects. I know of but one exception to this: Hartman
in Obsei-vations on the Habito of Some Sohtary Wasps of Texas,
page 32, reports Bembix helfmgei Cresson as provisioning her nest
with a large species of bug, a hemipterous insect. He informs me
that the specimens on which this observation was based can not now
be located. I am strongly of the opinion that identification m this

case has been mcorrect; that the species reported upon has been a
member of the genus Bicyrtes. This is, however, only a matter of

opinion based on a limited experience with species of the two genera.
If B. helfragei does provision her nest with hemipterous insects she
forms a marked exception among the species of Bembix thus far
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investigated. Prof. J. S. Hine, in circular No. 6 of the State Crop

Pest Commission of Louisiana, page 27, makes a short report of his

observations on a species of Bemlix that was determined for him as

B. helfragei. I have examiried his collection and the specimens bear-

ing the label B. helfragei is not that species at all but belong to my
new species B. Mnei.

STICTIA CAROLINA Fabriclus.

In the same paper (pp. 20-27) Prof. Hine gives a detailed account

of the nesting habits of Stictia Carolina Fabricius {Monedula Carolina

Drury), the activities of the wasps, the character of the nest and its

construction, a description of the larva, its size and mode of feeding,

the cocoon and the character and quantity of food consumed.

According to his observations these wasps prefer to feed their young

on adult horse-flies, although they do not confine themselves exclu-

sively to these flies. Hartman also has investigated the nesting

habits of this species and in the paper cited above states that

Stictia Carolina deposits her egg in the empty nest and does not

provide food mitil the egg has hatched. In this respect this species

resembles Microhcmhex instead of Beinbix. In other respects the

reports show that its breeding habits are quite similar to those of

Berribix.

BICYRTES VENTRALIS Say,

The species of Bicyrtes, so far as my own observations have gone

and so far as is shown by the reports of other investigators, always

use hemipterous insects, usually nymphs of the so-called stink-bugs,

with which to provision then- nests. These insects are paralyzed and

m my breeding ceUs many remained aUve for over a week. The nest

of B. ventralis Say is made m the sand in situations similar to that

chosen by Bernbix spinolae, in fact, I have fomid them nesting side by
side m the same sandy area. The nest of Bicyrtes is not so deep as

that of Beinbix and is kept closed only at the entrance. When the

nest is constructed and closed Bicyrtes goes at once in search of prey.

When this is secured she returns to the nest carrymg her booty in the

same fashion as Bernbix and in the same fashion retains her hold upon

it while opening the nest. The bugs are placed upon their backs in

the brood chamber and the egg is deposited upon the first one

brought in.

Unhke Bernbix, Bicyrtes does not wait for the egg to hatch before

bringing in more food, but proceeds at once to complete the pro-

visioning of her nest, which is usually finished and the nest sealed

before the egg has hatched. Usually each nest has but a single brood

chamber, but in the course of my investigations I found two each of

which had two brood chambers reached from the same entrance. In

each case, however, the first chamberwas provisioned and sealed before
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the second was constructed. If imfavorable weather interferes with

the work of the wasp before the nest is completely provisioned, she

will return to it later and complete the store of food necessary to

develop her offspring. Under such circumstances I have observed

Bicyrtes ventralis carrying bugs mto a nest that contained a half-

gTOwn lai-va. On one occasion, after a few days of adverse weather

and while the sand was yet wet, I observed a female ventralis open

and enter a nest but without caiTying in a bug. After a few mmutes

spent mside she emerged and sealed up the nest. I at once digged

up the nest and fomid within it a half-gro%vn larva, several untouched

bugs, and the remains of several more that had been devoured. I

placed the contents of the nest m a breeding cell and in due time the

larva completed its growth and spun its cocoon. Here it would

seem that the mother wasp, after an absence of two or three days

caused by rainy weather, visited the nest for the purpose of ascer-

taining whether the larva had been sufficiently provided for. The

fact that she sealed up the nest after the mspection indicates that she

fomid conditions satisfactory and my subsequent investigation

proved the correctness of her good judgment.

On June 13 I marked a nest in which the wasp was busily storing

bugs. I digged this nest up on Jmie 20 and found the larva safely

mclosed in its cocoon. It had passed from egg to mature larva

withm a week. On June 23 a wasp was observed storing her nest.

While under observation she completed the provisioning of this

brood chamber and sealed it up. She at once constructed a second

brood chamber leading off from the same entrance as the first. She

placed a few bugs in this, but night came on before the work was

complete. She resumed her task on the morning of June 24, com-

pleted provisioning the nest and then sealed it. I then marked the

nest, but it was not aga.in visited by the wasp. On Jime 26 I digged

up the nest and placed the contents of the two brood chambers m
separate breeding cells. Tlie larva from the brood chamber that

was first constructed completed its feeding and began foniiing its

cocoon on June 28; the one from the second chamber, on June 30.

The results of further investigations show that the egg usually

hatches from forty-eight to seventy-two hours after being deposited.

As in the case of BemMx the larva moves up to the top of the empty

eggshell and remammg with its posterior end attached thereto makes

use of this vantage point to reach for food in all directions. The

nmnber of bugs placed in a brood chamber varied from 3 to 11. In

cases where the nmnber of bugs was large the mdividuals were

smaller than where the bugs were less numerous. The larva com-

pletes its feeding in from tliree to five days, so that the time from

newly-laid egg to encased larva is approximately one week.
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BICYRTES QUADRIFASCIATA Say.

In the course of my investigations I discovered tAVO nests of

Bicyrtes quadnfasciata—one at Sandusky, Ohio, and the other at

Great Falls, Maryland. In both instances my attention was drawn

to the insect by the loud, humming noise she makes as she approaches

her nest with her victim. Unlike ventralis, which species flies hither

and thither over the nesting area in search of her buri'ow, quadri-

fasciata, when she arrives in the vicmity of her nest, poises m the air

several feet above the ground and, while making the hummmg noise

referred to, slowly and steadily descends directly to the entrance to

the burrow. The nest at Sandusky contained two bugs, nymphs of

a species of Neran^a, of which both were paralyzed, and upon one,

evidently the first brought in, the egg was placed in the same fashion

as that noted for ventralis. At Great Falls the wasp was taken at

the entrance to her nest as she was about to enter with her first

victim.
BICYRTES, species?

Hartman, in his paper cited above, reports upon two species of

Bicyrtes that were identified for him as Bemhidula parata Provancher

and Bemhidula pidifrons Smith. I am strongly of the opuiion that

we have here another case of misidentification. Bicyrtes (Bemlidula)

parata Provancher was described from California and I have not

seen a single specimen of this species from Texas. I suspect that

the observations reported by Hartman for parata refer either to

capnoptera Handlirsch or to my new species, annulata. With regard

to the second species, B. pidifrons Smith, no such species, so far as I

am aware, was ever described. It is possible that the man who

determined the specimen may have meant to write Monedula pidi-

frons Smith instead of Bemhidula pidifrons, but the character of the

observations indicates that the species in question belongs to the

genus Bicyrtes. It is to be hoped that the specimens on which these

determhiations were based may yet be located and the identity of

the species so carefully observed and reported upon may be posi-

tively established.

— MICROBEMBEX MONODONTA Say.

The data, on which is based the followuig discussion of the biology

of Microhemhex monodonta Say, were obtained between June 17 and

July 25, 1913, at the Lake Laboratory of the Ohio State University

located at Cedar Point, Sandusky, Ohio. This strip of land is a

great sand-bar more or less sparsely covered with vegetation. In

the immediate vicinity of the Lake Laboratory the surface is very

irregular, due to the shifting of the sand by the wind, and on the

bottoms and sides of these "blow-outs," where vegetation is exceed-

ingly scarce, these wasps nest in countless nmnbers. They prefer
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the open spaces entii'ely free from vegetation, but their burrows may
be found almost anywhere among the cliunps of grass and even under

the trees wherever the sand is free from leaves or not hidden by
foliage. Although a high wind, when the sand is dry or a violent

rain-storm, invariably alters in no small measure the surface of the

naked sand, nevertheless such changes m no way discourage these

energetic little insects or even seriously interfere with their prosperity.

On June 17 the wasps were found in great numbers flitting about

over the sand and many were already at work on the construction

of nests. The great majority, however, at this time were males,

from which fact it seems that the males emerge somewhat earlier

than the females. A number of pupae were digged out of the sand

and the insects permitted to emerge m the laboratory. In all 10

msects were secured in this way and all were females. In searching

the sands from day to day many emerging wasps were digged out,

but only a very few of these were males, and my records show that

not a single male was thus discovered after the 1st day of July.

Mating occurs immediately after the female has emerged. The
fact that the male emerges m advance of the female appears to be a

provision of nature to insure the fertilization of all females. The
males are constantly searching the sands for the emerging females,

and a female is not long above ground before she is discovered by a

passmg male and fertilized. The female is usually found and seized

by a male before she has made any attempt to fly, and a fierce but

brief struggle precedes copulation, the pair rolling about on the sand

or in some instances rising into the air. Copulation requires but a

brief time, about half a minute, and the male seems capable of fer-

tilizing a number of females. AH data secured tends to show that

copulation occurs but once. While the females are digging their

burrows and searchmg the sands for food for their young they are

continually pestered by the roammg males, every one of which in

passmg a busy female either hovers about her for an instant or

pounces upon her back. In the majority of such cases the male

retains hishold but momentarily, apparently realizing very quickly that

he has made a mistake; in others a struggle ensues upon the sand and

occasionally the male will retain his position on the back of the female

for some time, but in all of these cases, and hundreds were observed,

not a single mating was effected. At the close of the period of

investigation very few males were in evidence and the females in

great numbers were digging their bmTOws in peace.

The nest is a simple unbranched tube and a single larva is reared

in each. The young is reared at the extreme end of the burrow,

which is enlarged somewhat to form a brood chamber. These bur-

rows are from 8 inches to 1 foot in length from end to end and the

brood chamber is from 3 to 6 inches below the surface of the sand.
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The variation in the length and depth of the burrow depends a great

deal upon its location. If it is constructed on a level spot the brood

chamber, as a rule, is not so far below the surface as it is when the

burrow is placed on a sloping site, and the wind by shifting the sand

may alter its depth, no matter where placed. In no case did I find a

burrow branched or with more than a single young within it.

The wasp digs with great rapidity, but the length of time required

to complete a burrow varies with the concUtion of the sand and the

abundance and activity of the males. After a rain the sand is wet

and heavy and the work is laborious, and when the sand is quite dry

and loose it shdes down into the entrance as fast as the wasp digs it

out. In fact, if the sand is very dry and loose the wasps can not con-

struct their burrows at all, and I have seen them work for half a day

without being able to get out of sight in the sand, whereas when the

sand is in good concUtion—i. e., shortly after a rain—a burrow can be

completed in the course of two or tlii'ee hom's or even less.

Occasionally we find two and even three females contending for the

same burrow, and it is interesting to watch the struggle that ensues.

When the contestants are of the same size the argiunent becomes

decidedly strenuous. They push and shove and crowd each other

about the entrance to the burrow. One wiU gain the entrance only

to be seized by the wing or hind leg and dragged out by the other,

which, on gaining the entrance, is subjected to the same treatment

by her rival. Frequently as one of them seeks to enter the burrow

the other will pounce upon her back, seize her, and rising on the wing

carry her to a short distance and drop her mthout ceremony upon the

sand. These struggles sometimes last for hours with no decided

advantage to either and apparently no harm sustained by either.

The explanation of these contests apparently hes in the fact that,

owing to the great number nesting in the same area, two or more

burrows are constructed with their entrances quite close together, so

that one wasp in opening her burrow disturbs the entrance to the nest

of a neighbor, and if this neighbor is desii^ous of inspecting her nest

at the same time a fight ensues.

When the burrow has been completed a single egg is placed in the

brood chamber at the extreme end. This is firmly fastened in an

upright position in the sand of the floor of the brood chamber. The

egg is wliite, cylindrical, and roimded at the ends. The eggs hatch

in from two to tliree days, and the larvae at first remain with the

posterior part of the body stiU attached witliin the egg shell, for the

egg is always placed so that the head of the developing larva is upper-

most, and it waves its anterior part about in search of food. No food,

however, is placed in the burrow until the egg has hatched. In tliis

respect Microhembex monodonta resembles S. Carolina as reported by

Hartman. Microhembex monodonta feeds its yoimg on dead insects.
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which it gathers up from the surface of the sands, instead of capturing

and paralyzing living msects by stinging, as do other wasps of similar

habits. Tlie food is consequently exceedingly variable, but May-flies

and midges were most used, probably because of theu' abundance on

the sands and the consequent ease with which they could be secured.

When the wasp is storing her nest with food it is possible to induce

her to take into it insects placed at the entrance while she is inside.

In this manner I repeatedly succeeded in having newly-killed May-
fhes, midges, house-fhes, and stable-flies taken into the nest. If a

May-fly was disabled but still possessed of hfe enough to move its legs

or mngs the wasp invariably appeared afraid of it and refused to touch

it when it was placed at the mouth of her burrow. I did not observe

a single case in wliich a wasp attacked and carried off a living unin-

jured insect, but they did attack and carry off house-flies, stable-flies,

and even May-flies that I cast upon the sand after having disabled

them to such an extent that they could not fly. In seizmg such an

insect the wasp appears to sting it, but of this I can not speak with

certainty. When one of these insects was seized the wasp invariably

bent her abdomen forward, bringuig the tip into contact with her

victmi, thus going through the performances that would be incidental

to stinging ; but this same performance may sometimes be seen when
the wasp seizes a dead and dried insect lying on the sand. I am of

the opinion, however, that the instinct to sting stOl remains, and that

whether the prey be a disabled or a dead insect the wasp uses her sting

upon it.

One of the most interesting questions met in this investigation is

"How do these wasps find the entrance to their burrows?" The

results of my observations force me to conclude that they do so

tlirough the sense of smeU or some power similar to smeU. When the

wasp has completed her burrow and deposited an egg therein she

closes up the entrance by digging the sand into the mouth of the bur-

row until it is filled. Not content with tliis she smooths the sand

about the entrance and then beginning near it she proceeds outward

first in one direction and then in another, tlu-owing the sand behind

her and scattering it loosely over the spot where the mouth of the

burrow is concealed. When she has finished there is absolutely not

a trace of the burrow to be seen. Nevertheless when the wasp returns

two or thi'ee days later she is able after searching about over the sand

for a little wliile to dig down directly into the mouth of the burrow as

readUy as if before filhng it up she had inserted a stake into it to guide

her in opening it again. She can do tliis no matter how greatly the

appearance of the surface has been changed by mnd, rain, or the

tramphng of animals since the time when she so carefuUy concealed

the entrance. I repeatedly altered the appearance of the sand about

the entrance to the nest between the visits of the wasp wliile she was

busied in bringing in food, but I never succeeded in confusmg her,
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though I dashed buckets of water over the surface, placed a smaD
pile of sand over the entrance, or changed the surroundings by placing

paper, leaves, and rubbish about the entrance to the nest.

Tlie following is an extreme case: I had been sitting on the sand for

almost an hoiu* observing a number of wasps on a day when the stable-

fly was causing me gi-eat annoyance by biting my ankles, and as a

result the sand about my feet had been trampled and disturbed.

Wliile fighting the flies I observed a wasp searcliing about my shoe,

which at the time rested flat upon the sand. She flew round and
round my foot, lighting first at one pomt and then at another, evi-

dently trying to find a means of gettmg beneath it. I moved my
foot aside and the wasp after searcMng the area covered by my shoe

began to dig at a pomt that had been directly beneath it. She digged

down directly into her burrow. Presently she came out, closed the

burrow and set forth in search of food. Here it does not seem possible

that the sense of sight or the relation of surromiding objects could

have been of any possible use in locating the entrance to the burrow,

for my trampHng had changed everything within 2 feet of the nest,

and my foot was directly over the entrance at the time she began her

search for her nest.

As stated above, no food is placed in the brood chamber imtil the

egg is hatched, and even then sufficient is not provided at one time

for the development of the larva. It is thus necessary for the wasp
to open and provision the nest on two or more days. My investiga-

tions clearly established the fact that the nest is provisioned at least

twice and possibly oftener. Wlien the wasp brings food to the nest

she holds it with her intennediate paii* of legs tightly clasped beneath

her and while resting upon her liind legs she digs open the nest ^\^.th

her front pair. This is neither the easiest nor the quickest way of

accomphsliing the work of opening the nest, but it is much the safest.

If she releases her hold upon her booty it is almost sure to be carried

off by another wasp in search of food for her young. Sometimes the

dead insect is so large that the wasp is compelled to lay it aside wliile

opening the nest, but tliis is never done imtil by trial the wasp finds

she can not open the nest while retaining her biu-den. It is under
such conditions that she is most hkely to be robbed of her property.

She is, however, just as Hkely to be assailed while holding it but %\'ith

less danger of losing it. Tlie struggles at the mouth of the burrow
for the possession of a dead insect are frequent and furious, the con-

testants grapphng and rolling over and over on the sand. Frequently

it happens that the prey is dropped in the struggle and while the pair

of contestants are roUing on the sand a thii-d wasp comes along and
settles the quarrel by quietly carrying off the coveted treasure. This

fighting over food is not limited to struggles for possession at the

entrance to a nest, but may occur at any time when two wasps may
chance upon a dead insect on the sand at the same time, or when one
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in possession of a dead insect is met by one empty-handed. I have

frequently seen two wasps fight fiercely for the possession of a dead

insect that the victor, after gaining possession of it, discarded as not

worth carrying off.

Wlien leaving her nest the wasp invariably closes the opening, but

no very careful attempt is made to conceal the point of entrance save

when the visits for that day are complete. This species is preyed

upon by a number of parasites and this precaution of closing the nest

is doubtless to safeguard the nest against these enemies. They do

not, however, make any effort to close the entrance while within the

nest—a precaution that is practiced by both B. spinolae and B. nubil-

ipennis.

During the six weeks within which these observations in the field

were recorded efforts were being made to rear the larval wasps, but

the fuial results were far from satisfactory. At first I took small bot-

tles filled with moist sand in which artificial cells were made wherein

eggs and larvae of different ages were placed. These were put in a

box and kept in the laboratory. Wliile this work was in progress the

weather was very hot and every attempt ended in failure,.the larvae

invariably dying before reaching maturity. This method was aban-

doned and a box filled two-thirds full of sand and provided with a

removable top was smik in the sand so that the top was 4 inches below

the surface. In the sand within the box Httle pits were made and

stocked with eggs and larvae of various stages. The cover was placed

on the box and the whole apparatus covered to a depth of about 4

inches with sand. All went well for three days; conditions were

apparently as nearly normal as need be, but the third day a colony of

little red ants found my box and destroyed every vestige of my larval

wasps. The box was moved to what was deemed a safe place and

restocked. Things flourished for three days, when ants agam found

the box and left not a trace of the wasps, I next secured shell vials

25 by 80 mm. which I partially filled with sand in which pits were

made for the reception of the eggs and larvae. A single egg or lava

was placed in each vial and a cork was loosely inserted to keep out the

ants and the vials were placed in the sunken box. This plan worked

quite well and I succeeded in rearing to maturity several larvae taken

at various stages of development and also in carrying two larval

wasps through from the egg to maturity and encasement.

On July 17 a number of nests in process of construction were

marked and at 5 p. m. of the same day all these nests were completed

and closed, save one, which had been abandoned. On the morning

of the 18th three of these marked nests were opened before the wasps

were astu- and each contamed an egg in its characteristic position.

These were placed in the breeding box. One was destroyed by mi-

nute worms, a second was accidentally crushed by a fall of the vial,

but the third hatched. This egg was deposited on the afternoon of
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July 17; was still unhatched on the morning of the 19th, but was

hatched on the mornmg of the 20th. It was fed daily on freshly

killed May-fhes, the remains of the supply of food given on one morn-

ing being invariably removed before the fresh supply was given on the

succeding day. It completed its growth and began its encasement on

July 25. On the 21st another of these marked nests was opened and a

larva apparently about 24 hours old was secured. It had been pro-

vided with food, but whether on this date or on the 20th could not be

determined. This larva was placed in the breeding box, and reared

under conditions similar to the precedmg. It hkewise completed its

growth on the 25th but failed to encase. On the 23d another of

these marked nests was opened and a larva secured therefrom and

placed in the breeding box. This one completed its development on

the 26th but failed to encase—due to neglect on my part. In the

case of the first two the time from the deposition of the egg to com-

pletion of the feeding of the larva was eight days and in the third nine.

It is quite probable that the time normally required by the wasp is

somewhat greater than this since the character and quantity of food

supplied to the larvae in the breeding case was much superior to that

usually furnished by the mother wasp.

Wlien the period of feeding is complete the larva encases itself in

an elongated egg-shaped cell or cocoon composed of grains of sand

held together by threads of silk that are covered with some adhesive

substance, probably furnished by glands in the mouth of the insect.

My breeding experiments tend to show that the larvae can not encase

unless they are buried in the sand. Many larvae brought to maturity

in the vials simply spmi a flat web of silk in their cells, and perished

without forming cocoons whereas others burrowed down into the

sand in the vials and readily encased. Others failing to burrow into

the sand were covered loosely with sand by filling up the vials. These

readily formed their cocoons.

The first encased larva found in the field was secured on June 28

and it is not probable that many mature earher than this date. Two
weeks later encased larvae were very frequently found when burrows

were opened. It is not easy to distinguish a newly constructed co-

coonirom one formed the year before without opening the cocoon.

If the cocoons are very carefully removed the newly constructed

ones invariably have adhering to them loose silk fibers resembhng

the web of a spider; these are never present on a cell a year old.

The old cells are also somewhat darker, but tliis is not a rehable cri-

terion. In no mstance was a cell found in a brood chamber or among

the remains of food. It appears that the larva when it ceases feeding

either advances from the brood chamber a short distance into the

timnel where its narrower diameter permits the larva to reach the

sand on aU sides or, more rarely, makes its way into the sand from the

side of the brood chamber. In aU these instances where the ceU was
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discovered before its situation had been disturbed and its relation to

the burrow could be positively determined the cell was found in the

tunnel of the burrow from one to three inches from the remains of the

food left in the brood chamber. Whether the cells found in the sand

at one side of the brood chamber (a circumstance that was observed

several times) was formed there by the larva, or had been dislodged in

the diggmg or was formed in another tunnel not associated with the

brood chamber near it, are questions that I failed to settle to my o^vn

satisfaction. The fact that some of the larvae in my breeding vials

burrowed for an mch or more into the sand shows that the larva can

if it chooses make its way mto the sand from the brood chamber with-

out the aid of a tuiuiel.

After encasing the insect remains in the larval form until the fol-

lowmg spring. Just when the change to the pupa state is made—that
is, how long the pupa stage lasts—I have not determined, since all the

cocoons secured from the sands after I took up my work on June 17,

contained either the pupae of the wasp or larvae or pupae of para-

sites. When the wasp is ready to emerge it cuts off a circular cap

from the end of the cell and comes out. All cocoons from which the

wasp had emerged were found densely filled with sand, evidently dig-

ged back into them by the wasps at the time of emergence.

No very careful attempt to determine the parasites that prey upon

M. momodonta was made. The most common one is a species of

Bombylid fly, Exoprosopa fascipennis Say, which was repeatedly

taken in the act of ovipositing in the sand at the entrance to the

burrows of the wasp and a pupa of which was taken from a cocoon

of this species. Another parasite taken from a cocoon is a species of

Mutillid wasp, DasymuUUa, species ? In additon to these a num-

ber of small parasitic fhes, probably Tachinids, were always busy

about the entrance to the burrows awaiting an opportunity to dash

into the opening behind the wasp as she entered her nest and de-

posited an egg upon the food she carried in for her young. The

little red ants that interfered with my breeding operations also tun-

nel through the sand and destroy the contents of every nest that

they chance to find.

EXPLANATION OF FIGURES.

Figures 1 to 6, inclusive, were made from microscopic projections of balsam mounts

of the wings. They are, therefore, exact in outline and proportions and since all

were drawn on the same scale of magnification the relative sizes are shown. No other

drawings were made from balsam mounts; they were made directly from the naked

objects. In preparing the genital stipites the wasps were relaxed and the genitalia

exserted and allowed to dry either attached to the abdomen of the wasp or more fre-

quently detached and mounted on strips of paper placed on the pin. All figures

except those of the wings are camera lucida drawings made with a Bausch & Lomb

microscope, using a 48 mm. objective and 10X ocular, except in the case of figure 80,

where a 16 mm. objective and 5X ocular were used, and in the case of figures 218 to

230, inclusive, where a 48 mm. objective and 15X ocular were employed. Wherever
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possible two drawings of the genital stipites of each species were made, an outline

drawing of the dorsal aspect of the pair of stipites and a more careful drawing of a

single one of the same individual, the stipes being shifted so that the view falls ver-

tically upon its broad expanse. Drawings of a single stipes of a species are of the more

careful kind. In a few cases stipites of several indi-\dduals of one species are figured

to show variation.
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^'iGs. l-«.—Wings of i, Steniolia duplicata; 2, Stictia caeolina; 3, Stictiella villosa; i, Bicyrtes ven-

TKALIS; 6, BEMBIX SIMILANSJ 6, MiCKOBEMBEX MONODONTA.
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Figs. 7-44.—Eighth sternite op 7, Steniolia NiGKffES, ventral view; 8, S. dotucata, ventral view;

9, S. albicantlv, ventral view; 10, S. obliqua, ventral view; 11, S. tibialis, ventral view; 12, S.

nigripes, lateral view; 13, S. duplicata, lateral view; 14, S. albicantia, lateral view; 15, S. obliqua,

lateral view; 16, S. tibl\.lis, lateral view; Genital stipites of 17-19, Steniolia nigripes; 20-22,

S. dotlicata; 23-25, S. albicantu; 26-28, S. obuqua; 29-30, S. tibialis; Tibu. and metatarsus of 31,

Steniolia obuqua, male; 32, S. tiblilis, male; 33, S. tibiaus, female; 34, Seventh tergite, Stictli

signata, male; 35, Lateral spine, seventh tergite, S.signata, male; 36, Seventh tergite, S. Carolina,

male; 37, Lateral spine, seventh tergite, S. Carolina, male; Genital stipites, 38-39, S. signata;

40-41, S. CAROLINA; 42, MIDDLE FEMORA, S. CAROLINA, MALE; ANTEITNA, 43, S. SIGNATA, MALE; 44, S. CARO-
LINA, MALE.
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Figs. 45-85.—Genital stipites of 45-46, Stictiella pictifeons; 47-48, S. forsiosa; 49-50, S. melanosteena;

51-52, S. serrata; 53, S. plana; 54-55, S. tuberculvta; 56, S. callista; 57-58, S. bituberculata; 59-60,

S. emarginata; 61-62, S. pulchella; 63-64, S. speciosa; 65-66, S. melampous; 67-68, S. villosa; 69-70,

S.TENUicoRNis; 71-72, S.megacera; 73-74, S.exigua; 75,S.pulla; 76-77, S.femorata; 78-79, S. diveegens;

80, Apical segments, antenna of S. pictifrons, male; 81, Antenna of S. Formosa, male; 82, S. melan-

osteena, male; 83, S. SEEEATA, MALE; 84, S. PLANA, MALE; 85, S. CALUSTA, MALE.
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Figs. 86-110.—Antenna of 86, Stictiella bituberculata, male; 87, S. emaeginata, male; 88, S. pul-
CHELLA, male; 89, S. SPECIOSA, MALE; 90, S. TENUICORNIS, MALE; 91, S. MEEGACEEA, MALE, BASAL PAET;

92, S. exigua,male; 93, S. bulla, male; 94, S. femoeata, male; 95 S. diveegens, male; 96, Middle
TIBIA AND METATAESUS OF S. PICTIFEONS, MALE; 97, S. FORMOSA, MALE; 98, LAST SEGMENT, LEFT ANTERIOR
TAESUS OF S. FOEMOSA, MALE; 99, MLDDLE TIBIA AND METATAESUS OF S. MELANOSTEENA, MALE; 100, S.

SEEEATA, MALE; 101, S. TUBEECULATA, MALE; 102, LAST SEGMENT EIGHT ANTEEIOE TARSUS OF S. TUBER-
CULATA, male; 103, lIlDDLE TI3LV AND METATAESUS OF S. CALLISTA, MALE; 104, S. BITUBERCULATA, MALE;
105, S. EMAEGINATA, MALE; 108, S. PULCHELLA, MALE; 107, S. SPECIOSA, MALE; 108, S. MELAMPOUS, MALE;
709, Middle tibla of S. femoeata, male; 110, S. divekgens, male.
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Figs. 111-138.—Genital stipites of 111-112, Bicyetes fodiens; 113-114, B. ventralis; 115-116, B. paeata;

117-118, B.4-FASCIATA; 119-120, B. variegata; 121-122, B.annulata; 123, B. gracilis; 124-125, B. vidu-

ata; 126-127, B.insidiatrix; 128-129, B.capnoptera; 130-131, B. mesillensis; 132, Middle femur of

B. ventralis, male; 133, B. capnoptera, male; 134, Posterior cox.\.e of B. fodiens, female; 135,

Ultimate tergite of B. fodiens, female; 136, B. buemeistebi, female; 137, B. anijulata, female;

138, B. capnoptera, female.
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1 ^^
173 174

Figs. 139-1S4.—Genital STiPiTES OF 139-140, Bembixarcuata: 141, B. U-scripta; 142-143, B. cinerea; 144-145

B. HiNEi; 14&-147, B. NUBILIPENNIS; 148-149, B. amoena; 150-151, B. SAYI; 152-153, B. belfragei; 154,

B. stenebdoma; 155-156, B. Foxi; 157-158, B. spinolae; 159-160, B. spinolae, showing variation; 161-

162, B. CAMERONi; 163-164, B. comata; 165, B. comata, SHcmNG variation; 166-167, B. prim.vaestate;

168, B. PRIMAAESTATE, SHOWING VARUTION; 169-170, B. SIMILANS; 171-172, B. PRUINOSA; 173-174, B. BEUTEN-
MULLERi; 175-176, B. occiDENTALis; 177-178, B. troglodytes; 179-180, B. melanaspis; 181-182, B. texana,
183-184, B. HELIANTHOPOLIS.
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Figs. 185-211.—Antenna of 185, Bembix arcu.4^ta,iiale; 186, B. cinerea,male; 187, B. hinei, male; 188,

B. NUBILIPENNIS, MALE; 189, B. AMOENA, MALE; 190, B. SAYI, MALE; 191, B. BELFRAGEI, MALE; 192, B.

stenebdoma, male; 193, B. foxi, male; 194, B. spinolae, male; 195, B. cameroni, male; 196, B. co-

MATA, male; 197, B. primaaestate, male; 198, B. similans, male; 199, B. PRtHNOSA, male; 200, B.

BEUTENMULLERI, MALE; 201, B. OCCIDENTALIS, MALE; 202, B. TROGLODYTES, MALE; 203, B. MELANASPIS,

male; 204, B. TEXANA, male; 205, B. helu.nthopous, male; 206, Clypeus and labrum of B. akcuata,

LATERAL VIEW; MIDDLE TIBIA AND METATARSUS OF 207, B. ARCUATA, MALE; 208, B. U-SCRIPTA, MALE;

209, Middle tibla. and tarsus op B. hinei, male; Middle metatarsus and tibla.l spur of 210, B.

AMOENA, 211, B. SAYI.
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Figs. 212-230.—Cltpeus and l.\.brum of 212, Bembix Belfeagei, l\teral vte-w; 213, Sixth tekgite of B.

belfragei, female; 214, middle tibia and metatarsus of b. stenebdoma, male; 215, ventral view,

STERNITES 6-8 OF B. STENEBDOMA, MALE; 216, SIXTH TERGITE OF B. RUGOSA, FEMALE; 217, CLTPEUS AND

labrum of b. rugosa; process on second sternite of 218, microbembex aurata, male; 219, m. mono-

donta,male; 220, M.hirsuta, male; Genital stipites of 221-222, M. aurata; 223-224, M. hirsuta; 225-226,

M. MONODONTA (Omo); 227-228, M. monodonta (Florida); 229-230, M. monodonta (Washington).
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