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Introduction

The family SYRPHIDAE is one of the largest and
most interesting in the order DIPTERA, and has attract-
ed a great deal of attention in late years from many
workers in the field of entomology. In this family
there are approximately three hundred described species
which constitute sixty genera., The group as a whole
is very beautifully and boldly marked in the brightest
of contrasting colors. Some of them have bright cross-
bands upon the abdomen varying from & pale yellow to
the most brilliant orange, alternating with bands of
deep black. In some species the abdomen is entirely
lustrous, and in others 1t is opaque. The thorax is
also very beautifully marked and varies in the individ-
ual species from a dull greenish-grey eoior throughout
to an alternation of black and yellowish- grey stripes
running longitudinally with the body. Most species of
this family are covered with pile of a black or yellow
color, This family of insects is easily recognized by
a thickened membrane of the wing known as & spurious vein
and which runs longitudinally between the radial and
medial veins, These flies have a great diversity of
habit, and can be seen in warm spring and summer days
hovering about host flowers, or darting here and there
in short, swift spurts of flight, either silently or

wWith a loud buzzing noise., Some members of this fam-
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ily hover in the air in one place for a long period of
time, and have been called hover flies as a result of
this peculiar habit, Others seldom hover in mid-air,
but are constantly on the wing moving about from plant
to plant. Comstock says, (2), "Many of them mimie
hymenopterous insects, thus some species resemble bum-
blebees, others the honey bee, and still others wasps;
while some present but little resemblance to any of
these®, One species of fly looks very much like the
male honey bee, and has been commonly known as the
drone fly, The adult flies feed entirely upon the
nectar and pollen of practically all vafietieé of flow-
ers, but prefer some flowers to others, This can be
seen by the large number of flies that frequent a cer-
tain type of flower in comparison to a few that frequent
another type. The larvae of this family are as diver-
sified as are the adults in structure as well as in
habit. A generalized description cannot be given due
to this diversity in structure. However, the larvae
fall into two classes, those that are aphidophagus,
and those that are aquatic. These latter larvae are
known as the "rat-tailed" larvae, because they have a
tail-like appendage through which they breathe that
resembles the tall of a rat in miniature very closely
in external appearance, and live in stagnant pools of

water filled with decaying orgenic material and minute




organisms of many kinds,

Syrphid flies are exceedingly hard to raise,
chiefly because their natural habitat is so hard to
reproduce under artificial conditions. Even though
the greatest care is exercised in handling these insects,

the mortality rate is very high.

Object
The object of this project is to determine the

entire 1ife histories of the following insects:-

Eristalig meiganii Weid., Eristalisg latifrons Loew,
and Helophilug latifrons Loew. The life cycles wiIl

include the habits, descriptions, duration, food, and
etec. of the above named species. There has been very
little work done on the above, and there is consequent-
ly a dire need for such a contribution. I wish to

place this material before the students of Entomology.

History
Due to the fact that the majority of the members

of this family are not considered as pests in any sense
of the word, the history remains a trifle barren,
Williston, in 1886, published an extended monograph of
North American Syrphidae. The ERISTALINAE group was
recognized in Europe before it was recognized in Amer-

ica.
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Systematic Position

Practically all classifications are based upon
the degree of specialization that is found in the
various orders of any given class, There are, of
course, differences of opinions as to the exact pos-
ition each order should hold, varying with the person's
viewpoint who compiled the classification., The gen-
eral trend is to place any given order in an approx-
imate position with relation to the other orders. The
order DIPTERA is usually considered a highly speciagl-

ized one,

Procedure

The entire problem must be carefully considered
before work is commenced in order to better meet any
emergencies arising during the course of the project.
Al]l artificialities which might have a direct bearing
upon the development of the insects should be excluded
as far as possible. The equipment used in this pro-
Ject was as follows:~ Collecting net, temporary re-
tention cages, permanent retention cages, feeding dish-
es, Syracuse dishes, petrie dishes, delicate paint
brush, tweezers, scissors, metric rule, dropper, bi-
noculars, and cards upon which to enter data,

When at the highest peak of work of the season,

18 petrie dishes were filled with larvae. It was nec—




essary to look at each dish twice daily and enter
data upon the provided cards. Of the thirty odd
attempts made to rear aquatic larvae, only three
different species were reared to maturity. Seweral
"pbatches" of Helophilus latifrons Loew were reared
and more than one of each of the two remaining
species. The petrie dishes were replenished with
stagnant water daily.

The adults were fed a thick sugar solution, This
was kept in a small bottle and tighﬁly corked between
the intervals of feeding to keep bacteriaml growth from
starting. The most satisfactory dish used in feeding
the adults was designed by Dr. C. R. Jones. Thié con~-
sisted of a small tube filled with sugar-water and
inverted in a small tin holder, which not only re-.
tained the solution, but also held the tube in place.
These were especially convenient because they could be
cleaned with each refilling. Another type designed by
the same person consisted of a small paper rectangular
box, fitted with a 1id in which small slits were cut.
This device enabled the flies to lap the sugar-water
without getting it over their entire bodies, which event
usually resulted in death., In addition to keeping a




7

fresh supply of sugar- water in a dish in each cage,

a small drop or two was placed upon the piece of gauze
that covered the top of the cage. The flies lapped
this solution through the gauze strip. No other food
was given to the fliles.

The larvae fed upon the organic material present
in the sewage and ditch water, with which the large
petrie dishes were filled, and in addition to this
small particles of liver were ground to a fine pulp
in a mortar dish and placed in each dish. A teaspoon-
ful of tankage was added to each petrie dish at the
time of transference of the eggs to the dish., This
was a substance high in organic materials, and ex-
pecially of proteins., It consisted of all the un-
usable portions of organic material that comes from
a rendering plant, It may or may not contain bone,
depending upon the demand for this commodity at the
time of rendering. This'amoﬁnt of organie méterial
in each dish was sufficient to nourish the larvae
through their entire stage of development,

8pecial Treatment of Thesis Subject

The adults of this group are sirong and rapid flierg
The larval stage is bassed in the water, while the
pupal case is formed above the 1#vel of the water,
Sometimee the entire pupal case is visible, but more

often only the upper end is visible .
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Origin:-
All of the species of SYRPHIDAE included in this

report are native to this country. The prime origin
" of the entire group is not definitely established, al-
though it is quite probable that they are native to
many countries besides our own., They have been report-
ed from many countries, and appear to be exception-
ally abundant wherever reported. Some of the ear-
liest accounts of SYRPHIDAE came from central Europe
centuries ago. This group was closely tied up with
many superstitious beliefs of the day.
Food Plants:-

The adults of these species can be found upon
various types of flowering plants, since they live upon
‘the nectar found in flowers. They prefer certain flowers
to others, The plant known commonly as the Buck-Brush,
Symphdricarpas L. sp., was a favorite for these flies in
this vicinity. This plant grows about three to three
and one-half feet high, and one #ush or one group of
bushes may cover an area of from five to fifteen square
feet in extent. They also fed upon & yellow flower of
the golden-rod variety. Both of these plants were
very commén in the vicinity in which most of the col-

lecting was carried on.




Distribution:—-

These insects are cosmopolitan in distribution,
being found wherever favorable conditions for their
existence permits. Wherever there are any found, they
are usually present in large numbers. They have been
reported from all parts of Europe, Asia, Africa, North
America, Japan, and on numerous islands. Professor
Riley had a specimen in his collection of SYRPHIDAE,
which was undoubtedly taken in the Western States, and
which bears the date 1870, The group as a whole is
usually abundant near wet and marshy places, although
this swampy condition is not absolutely essential, The
point at which most of the specimens were taken for this
project was in the vicinity of the river approximately
three miles east and slightly south of Ft. Collins,
Colorado, Here the vegetation grew very rank and pro-
fuse.

Naturally there are many limitations which keep the
insect from thriving in certain localities., It is es-
sential that there be some water for the larval stage
of the development, There must also be an abundance of
flowering plants upon which the adults depend for their
esixtence. Humidity plays an important part in the
life history of this insect. Such factors as altitude
have 1little effect upon the development of the insect,

excepting 8uch altitudes which will have such low temp-
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peratures that the insects cannot éarry out their life
processes. Low temperatures have a decided effect up-—
on the length of a 1life cycle. The larvae of this
group were able to survive severe temperatures for a
short period of time. Some of them werekplaced in the
natural-temperature portion of the green house, where
an excellent opportunity peesented itself for obser-
vation during the cold spells of December and January.
The larvae were frozen in their dishes for a short
period of time, and when thawed out were apﬁarently
uninjured. When this was repeatéd and the temperature
remained low for a longer period of time, the larvae

died.

Economic impoztance:-

The members of the ERISTALINAE group are not con-
sidered as true pests, although some reports tend to
hold this viewpoint, to a slight extent. Some authors
have formed the opinion that these insects often act as
depollinatérs of our common flowers to such an extent
that sterility results. It is well known through ex-
tensive studies that pollen forms a portion of the food
taken by adult forms, Brown, N. E., (1) states that
the complete depollination of flowers of Pelagonium sp.
by a syrphid fly is recorded, even the pollen that had

been deposited upon the stigmas being removed. He con-
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tinues, by saying, that the same agency may probably
be the cause of the failure to set seed in the case
of artificially pollinated plants, such as the South

African Euphorbia gorgovis, experimented upon at the

Royal Botanic Gardens in 1912. Mayne, R., (4), states
that as "Cacao cultivation is expected to become one

of the most important and valuable industries in the
Belgian Congo, the author has considered it advisable
to include in this list of pests of that plant, not only
those species that require immediate control measures,
but also those that have been collected in the course
of some years' investigation or that have been report-
ed as feedingon Cacao, even though their depredations
appear at the present time to be quite insignificant,
since these under changing external influences may be-
come serious enemies of the cultivated plant. Insects
occurring in the diseased parts of the plant are, Erig-
talig latifrons Loew, and etc,”

Since the larvae of this group are aquatic in
nature and act as scavengers, they are of slight ec-
onomiec importance. Wilson, G, F,, (7), states that
observations begun in 1912 at Wisely indicate that wind
plays no part in the pollination of fmuits, and that
several insectsbesides bees are very active agents in
pollination, such as some of the Syrphid flies. Taken

on a comparative basis, the good accomplished by these
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insects is far in excess to the detrimental effects,

neral Seasonal Hisgt ; ISTA
Group

In this portion of the paper I will give the gener-
al‘characteristics of the various stages of development
of the group taken collectively,

Egg:-

The eggs are deposited in sheathes of a single 6r
a double layer, and vary in minor details of structure
with the individual species studied. The number of eggs
laid also varies, and may range from thirty to two
hundred at one deposition, The eggs are all a creamy
white and appear perfectly smooth to the naked eye, but
when placed under a microscope, the surfaces appear de-
finitely striated or irregularly marked; The egg is
slightly larger at one end than at the other, and is
ellipsoid in shape. The micropyle is located at the
smaller end of the egg. The egg may vary in length
slightly with an average of about 1.4 mm, The eggs
are deposited near the edge of the water in moist places,|
Larvae ;=

The larvae of the ERISTALINAE are known as the rat-

tail larvae due to an appendage through which tBey breathq
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at the posterior end of the larvae. When first seen
they are approximately five to six mm. in length and
Are grey-white in color. They grow quite rapidly snd
attain a size of approximately 20 mm. when full grown,
The segments are not very distinct, and have a tenden-
cy to fuse. The outer covering of the worm is hyaline,
enabliﬁg one to see portions of the internal anatomy.
The tail can be stretched or shortened at will and has
a rosette of small hairs at the distal end which keep
the breathing tube above the surface of the water. The
tail is very thin when elongated and very thick when
shortened. Some of the larvae extended the tail to
three inches in length and could possibly increase this
distance more if necessary, Vialanes, H,, (5 ) states
that the retractile respiratory tube of the larva of
Eristalinae is shortened by special muscles, and by
elastic bands lodged in its interior. Each of these
~elastic bands consists of a single cell constructed in
such & way as to perform the part of a thread of India-
rubber, each cell containing an elastic fibre (similar
to those observed in the cervical ligament of a mammal)
which is coiled many times around the nucleus, The
larvae are strictly aquatic‘in nature, but may climd
out of the water on the bank of the pool or up small
blades of grass. Some of the larvae climb the edge of

the petrie dish, and when placed into the water

will again climb out of the water. This may be due to
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a lack of food or to some unfavorable element from which
they are trying to escape., If not replaced, they will
dry up on the edge of the dish, This stage usually'lastq
about ten days.
Pupa :-

The pupa stage, or resting stage, takes place in
the soft mud or sand above the water line, Here many
cases may be found submerged in the mud, The case it-
self is brownish®red in color, distinctly segmented, and
about one-half an inch in length., It is slightly elongw
ated and has the dried tail of the larval stage still
fastened at one end of the case., This tail is fixed
and may be as long as the case. There is no apparent
use for this structure in this stage of development,
There are some variances in structure and size with the
different species. The pupal stage lasts about 10 days.
Adult:-

No general characterization can be given for the
adults excepting that they are all strong fliers and
feed on the nectar and pollen of flowers. I found all
of the flies very hardy. Many of them lived for more
than a week in captivity. I was successful in obtaining
eggs from adults reared in captivity, but these eggs
were apparently $Sterile, so that a second generation
could not be run, Mating usually takes place with-

in a few days after emergence of the adult,
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Life Cycle of Eristalis meiganii Weid., ¢

Ega23 deposited
5o85-37.  #h3.

approximately
52 hours for
incubation
~16-32 to 7-25-32
;dultgzemerged averaging Eggs hatched on
7.7 daily, with erest en 5-27-32 in P.M,
7-23-32, when 17 emerged. Small, white
larvae, length
(one cyele 6mm,
completed in
32 days)
papal period larval stage
from 9 to 18 11-14 days.

daYﬂ . \ 4

7Z;7—32 began to pUpate
in mud along center eof
the dish.
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Life Cycle of Eristalis latifrons Loew,

Eggs deposited on
6-21-32,

Incubation
peried 48
hours.

(Average length of
cyele 25 days)

Adults emerged on
7-10-32 until 7-16-32;
Larvae appeared

on 6-23-32,
avérago upa stage
was 6 days duratien, pupal
Bome did not emerge period
until 12 days were 11 days.

upe.

Pupa cases evident on 7-4-32
on sand and rocks out of the
water,
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Life Cycle of Helophilus latifrons, Loew.

Eggs deposited 7/12/32
the afterfoen,

04 eggs in one buhch and

56 eggs in another Banch.

23 hours
incubation
eriod.

average length of
cycle is 28 days.

Adultse began to emerge E ge hatched P. M.
8/5/3 to 8/10/32, with 7% 5/32. %arva
very activ

a daiiy average of 7,2
adults emerging dailly.

/14 days
7-12 days / length of
length of pupal / larval
\ stage

stage.

7/29/32 pupated at edge
‘of water, swmall reddish
brown pupal cases.
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Seasonal History of Eristalis meiganii, Weid.

Egg:-
The eggs of Eristalig meiganii Weid. are depos-

ited upon moist sand, usually in bunches varyving in
number from a very few to more than one hundred. |
Most of the eggs were deposited in one mass, but a

few were scattered about this :..~ within a radius of
one inch. They were placed close to the rim of the
retaining cage. The egg 1s of a milky white coler and
is the shape of an elongated oval, One end is slight-
ly larger than the other and very round. The average
‘size of the egg in length is 1.4 mm and approximately
.3 mm in diameter at the center., As the incubation

- period became longer, the eggs;turned to a dim bluish-
‘grey color., The entire period of incubation was slight-
ly over two days, as illustrated by the accompanying
1ife cycle. |

Larvae:-

The larvae, when first hatched were very small and
were hard to fimd. They remained at the edge of the
water usually under the acum that had formed. They
were approximately 6 mm. long when first noticed, in-
dicating a rapid growth in the beginning. They were all
very active in the early portion of the larval develop—
ment, but became sluggish just before pupation. The

outer covering of the larvae is transparent, enabling
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one to see the internal organs quite plainly. The
segments are hard to determine due to the ever-chang-
ing form of the larvae, and the fact that there are
external creases in the outer covering. The maximum
length of the larvae was about 13 mm, The anterior
end is rounded and the posterior end slants gradually
into the respiratory organ., This organ is densely
striated and can be contracted and elongated at will,
Pupation takes place in the mud, sand, and grass
adjacent to the water in which the larvae develop.
Pupa ;-

The puparium is oval in shape, being rounded
anteriorally and pointed posteriorally due to the
breathing appendage which adheres to the case. The
puparium is the same shape when viewed from any angle.
It is 11 mm. long and approximately one-half this dis-
tance in diameter. The color is dark greyish-brown and
the segments are plainly visible, Two small projections
can be seen at the anterior end of the puparium. The
length of the larval and pupal periods are about the
same in this insect, varying from 11 to 14 dayé for
the larval stage and from 9 to 18 for the pupal stage.
The anterior end is broken away upon the emergence of
the adult and remains hinged to the puparium,

Adult:
The adults emerged foi 8 period of 9 days, aver-

aging 7.7 daily, and with a crest of emergence on the
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7th day, when 17 emerged. They were able to fly al-

most immediately after emergence.

Description of adult of Eristalis meiganii Weid, as given
by Williaton, (6), as follows:-

s, 2. Length, 10 to 12 mm. Face black, shining, thick-
ly clothed with yellow pollen and pile, leaving the
tubercle, the oral margin, and the cheeks shining black,
Frontal triangle a little shining along the middle

in the female the front reddish pollinose, more shining
above the antennae. Antennse black, third joint some-
what reddish; arista reddish, briefly pilose near the
base. Eyes pilose, in the male contiguous for a short
distance only; posterior lateral orbits white-pollinose.
Thorax black, shining, on the dorsum with a coppery
luster, leaving two opaque, light colored, rather broad
stripes, reaching from the front to the scutellum, 1lim~
ited by three narrow, opaque, bladk stripes; pile of
dorsum light reddish-yellowish, scarcely apparent from
above; pile of the pleurae whitish., Scutellum sub-
translucent yellowish or reddish on the outer part.
Abdbmen in the male as follows: first segment blackj;
seoond segment orange-yellow, broadly on the sides and
narrowly across on the hind border, elsewhere opaque
black; on the posterior part of the black includes near—
|1y a third of the width of the segment; the sides ap-

proach each other a little towards the front and then
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at nearly right angles extend outward along the ant-
erior margin of the segment; the latter prolongations
are convex on their hind borders and reach acutely near-
ly to the lateral margins; third segment with large,
gsimilar colored spots, confluent with the yellow in
front, but rounded on the internal posterior angles and
usually not quite reaching the yellow of the hind mar-
gins; across the middle of the segment a shining metallic]
band interrupted in the middle, elsewhere the black is
opaque; fourth segment wholly shining, with a narrow
yellow hind margin and sometimes with a small spot of O~
- paque black in front; hypopygium shining black. 1In

the female the markings are rarely like those of the
male, chiefly shining black; the second segment some-
times with a small reddish spot on the side, the opaque
marking as in the male; the third and fourth segments
sometimes rather broadly whitish pollinose on the hind
border; the hind margins more narrowly reddish-yellow,
Legs black, a little stout; tip of femora and base of
tibiae reddish or whitish yellow. Wings hyaline; stig-
ma minutely brownish; in the female with a large faint

brownish spot.¥
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Seasonal History of Eristalis latifrons Loew,

Egg:—-

The egg is chalky-white in color, ovate, and about
1.5 mm. in length and approximately .3 mm, in diameter
in the middle., One end is slightly rounder than the
other, The micropyle is located at this more truncated
end., The egg turns slightly darker in color as the per-—
iod of incubation approaches an end. The incubation
period lasted 48 hours. The eggs were deposited in moist
sand in the center of the retention cage in a double
layer., A few were scattered about the cage.

Larvae:-

The larvae are hardly distinguishable from those
described earlier in the paper. They were very active
when first noticed, and this activity dwindled grad-
ually until they became both sluggish and restless just
before pupation. The maximum length reached was ap-
proximately 20 mm. with a width of about 7 mm,

Pupa:-

The puparium was of a dull greyish-brown color, 15,5
mm, in length, oval, bilaterally symmetrical, segmented,
and the caudal appendage remained intact. This append-
age was usually as long as the body of the puparium,
Pupation took place in the sdnd and mud along the edge

of the water, The end from which the adult emerged was




23

always uppermost, Here again, the lengthsof the larval
and pupal stage were about the samg wususlly varying
from 6 to 12 days.

Adult:-

The adults emerged for a period of 6 days, break-
ing through the anterior end of the puparium, WilIis-
ton, (2) describes the adult as follows: "¢, ¢. Leng-
th, 9 to 14 mm. Face a little concave below the an-
tennae, concealed beneath dense yellowish-white pollen,
and the pile of the same coler; in the middle with a
rather broad shining bare stfipe; the cheeks also bare
ané shining black, Antennae black, third joint brown-
igsh-black; arista reddish yellow, bare, Eyes pilose,
contiguous in the male, the suture between them rather
short (about half as long as the interval between the
apex of the frontal triangle and the root of the anten-
nae); front in female rather broad, the sides a little
convergent above, grayish pollinose, beset with dense
grayish-white pile, shining along the middle, especially
below, the vertex darker. Thorax greenish-black, uni-
colorous, shining, beset with yellow or yellowish pile,
somet imes more orange-colored, denser on the pleurae.
Scutellum reddish-brown, translucent; second abdominal
segment with a yellow triangle of the usual shape on
each side, sometimes brownish-yellow; an opaque black

cross band on the anterior margin, another one along
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the posterior side of the yellow triangles; the latter
is'inferrupted or subinterrupted in the middle, oblique
on eaéh gide, and not reaching the lateral margins; a
smooth bluish-black space is inclosed between the two
eiess—b&nds and the triangles; & narrow ghining triang-
uiar space betﬁeen the hind cross-band and the yellow-
ish-white posterior margin of the segment, which bears
a fringe of pale golden-yellow pile; the third and
fourth segments have the same pale-yellowish posterior
margin and fringe of pale-golden pile; on the fourth
segment, however, the fringe is broader, and takes in
the whole posterior half of the segment; on the post-
erlor half of the third segment there is on each side
in the male usually an elongated opague black stregk;
the anterior margin of the third segment has a narrow
pale border, as if prolonging the hind margin of the
preceding segment, Hypopygium black., Legs black;
tip of the femora and basal half of the tibiae yellow-
ish~white; on the middle pair three-fourths of the tib-
iae yallowish~whité, and the base of the tarsi are of

a pale color. Wings hyaline; stigma small, brown,"

Seasonal History of Helophilus latifrons, Loew.
Egg -

The egg of this fly is & creamy white, and ap-
ears smooth to the nsked eye. However, when placed

under magnification, the chorion is distinctly and ir-
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regularly marked. The average length of the egg is 1.5

mm. and diameter at the center approximately .3 mm., One
end of the egg, at which the micropyle is located, is
slightly smaller than the other end. The entire egg is
ovate in shape. The eggs are deposited upon the moist
sand in any protected place, such as under a leaf or at
the rim of the retaining cage, in a double layer, and
varying from a few to one hundred and fifty in number.
The egg turns to a bluish-grey color as the incubation
period progresses. The average length of incubation 1is
23 hours.

Larvae:—

The larvae of this insect are similar in many re-
spects to the larvae of the insects belonging to the
genws Eristalis, The outer covering is hyaline and
wrinkled very much. The larvae are aquatic, remaining
at the bottom of the dish, They breathe by means of a
tail-like appendage at the posterior end. This has a
rosette of hairs at the distal end to keep it afleat.
This can be lengthened and shortened frem a distance of
3 inches to less than 1 inch by actual measurement,
Some of the larvae burrow in the mud and become very
sluggish just before pupation. The segments are very
indistinct, as are also the prolegs. Attached to, and

surrounding the anus is a set of fibrous appendages, that
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are kept in constant motion. I do not know the purpose
or function of this. The maximum length attained was
30 mm., and the width about 10 mm., The length of the
larval period varied from 10 to fifteen days, with an
average length of 14 days. Pupation took place in the
mud adjacent to the stagnént water,
Pupa:-

The puparia were dull greyish-brown in color, seg-
mented, ovate, bilaterally symmetrical, rounded at one
end and sloping to the caudal appendage at the other,
The respiratory tube adhered to the puparium in all
cases. The length of the puparium was approximately
15 mm, and about 5 mm, at the largest diameter. The
length of this period ranged from 7 to 12 days. At the
anterior end were two small tooth-like projections,
Adult -

The adults emerged for a period of § days, with a
daily average of 7.2. Williston, (2), describes the
adult as follows: "d,92, Length, 13 to 15 mm., Face
yellow, thickly covered with light yellow pollen and
pile, leaving in the middle a moderately broad, shin-
ing, reddish~yeilow stripe, which ends acutely a little
below the antennae; the lower end at the oral margin
hlack, Cheek black, shining, pollinose behind, 1In

profile the face is moderately concave above, from the
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tubercle to the oral margin nearly perpendicular and
straight; the lower border of the cheeks forms with the
plane of the occiput but little more than a right angle,
The front in the male is broad above, in width fully
equal to half the distance between the foremost ocellus
and the base of the antennae; across the ocelli black,

a little shining, with black pile; below the front ocel-

lus the black color is concealed beneath dense yellow

pile, and wholly pollinose, a small triangle above the
base of the antennae shining, reddish or brownish yel-
low. Scutellum wholly translucent yellow, on the outer
part, sparsely and shortly black pilose, but chiefly
yellow pilose. First abdominal segment grayish pollin-
ose, with a black spot near the outer part, and the
sldes yellow., In the male the remaining segments as
follows: B8econd segment with a broad light-yellow
cross-band, interrupted in the middle, leaving a broad
flattened triangle in front, opaque black, conneected by
a median stripe with a narrow posterior shining bleck
cross-band; third segment with a similar yellow band,
more narrowly interrupted, touching the front margin,
rounded on the inner angles behind, and leaving a broad-
er posterior shining black band; the opaque black is
confined to a semi-circular or semi-oval spot in the
middle in front, separated from & smaller one behind by

two intervening, oblique, yellowish pollinose, trans-
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verse, nearly contiguous spotsj fourth segment narrowly

yellow on the sides, across the middle a grayish-ycllow-
ish pollinose cross-band, convex in the middle in front,
broadly emarginate behind; the black shining; the
posterior margin yellowish; hypopygium black, concealed
beneath dense yellowish pollen, 1In the female the shin-
ing black cross-bands on the posterior part of the sec-
ond and third segments is broader; the yellow cross—
band of the third segment is narrower and more broadly
separated, connected in the middle or nearly so by yel-
lowish pollen; the black spot in front is usually not
oval, but forming a more or less elongate band, atten-
uated on the sides, but not reaching the lateral margin;
the next segment similar to that in the male, but the
yellow pollinose black band narrower and more gently
bi-concave; fifth segment shining black, with a yellow-
ish pollinose cross-band; the yellow on the sides of the
fourth segment in both sexes may encroach on the ground
of the cross-bands, and also similarly in the fifth seg-
ment in the female, Legs yellow; base of front and mid-
dle femora, distal end of the front tibiae and the whole
of the front tarsi, the tip of middle tarsi and the whole|
of the hind legs, except the distal end of the femora
and the base of tibiae, black; the extreme tip of hind
femora alsoc black. Wings hyaline; stigma yellowish.

Dorsum of thorax densely light yellow or ochraceous o-
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paque, with three sub-opaque black stripes, of nearly
equal width throughout, the middle one a 1little broad-

er; pile yellow, pleurae densely gray pollinose,"

Control
Since this group of insects is not considered a pest

it will not be necessary to go into control measures.

igseminati
These insects may be disseminated naturally through

strong wind currents or through floods, but little op-
portunity for artificial dissemination is afforded.

Summary

Three species were reared to maturity in this

project, namely, Eristalis meiganii Weid., Eristalis

latifrons Loew, and Helophilus latifrons Loew., The

highest peak of the work was at hand when eighteen
petrie dishes were filled with aquatic larvae,

The eggs were deposited in each case upon moist
sand, and during the period of incubation turned
slightly bluish in color, They averaged approximately
1.3 mm, in length, and were deposited in numbers rang-
ing from 30 to 200 at one laying. The larvae were all
aquatic and fed upon decaying organio material placed
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in the water, The pupae were somewhat similar in ap-
pearance for all of the species studied. The adults
were fed a sugar solution as often as the supply dim-
inished. Generally, members of the ERISTALINAE gruaup
are not considered as pests, although some reports have
been made of the depollination of flowers, The beneficigl
effects outweigh the detrimental effects very much,

The average length of the period of incubation
was approximately twenty four hours, varying with the
temperature at the time. The larval period extended
over a period of six to fifteen days in the four species
reared, The average length of the pupal stage was ap-
proximately twelve days. Descriptions of these various

stages may be found in the main body of the thesis,




31

Literature cited

Brown, N. E,--The Defertilization of Flowers by In-
sects.--Gard. Chron., London, LXIII, No. 1619,--
page 4,--January, 1918,

Comstock, J. H.,,-—An Introduction to Entemology,
(Textbook) ,~-The Comstock Publishing Company,
Ithaca, N, Y.,--page 850,--1930,

Hall, M, C.,~—A Critical 8tudy of Myiasis due to
Eristalis sp.’—-Arch. Int. Rept., 11, No. 2.,

page 193-302., Abstracted in Science n. ser.
37, No. 941, page 78,--1913,

Mayne, R.--Insects and other Animals attacking Cacao
Trees in the Belgian Congo.--Etudes Biologie Ag-
ricole, No. 3; Ministere Con, Service Agriec.,
Royaume de Belgique, London, 5 plates, 15 figs,,
80 pp.,——Rec'd December 29, 1917.

Viallanes, H,--Sur un Nouveau Type de Tissu Elgstique
Observe chez la Larve del' Eristalis,—-Ann., H, N,,
(%), X1v,--C. R. XOVIII, p 1552-1553 and 151-152,

Williston, 8. W,,--Synopsis of the North American
SYRPHIDAE.--Bulletin of the United States Nat-
ional Museum, 1886,

7.--Wilson, G. F.,--Pollination in Orchards.--J. Hort.

Soc,, London, XLVII, pt. 1, page 15-17,--Januvary
1922,




W\Tﬂ,vuy!"\” un'uu\ln»[l |lHnrnlllm!ll\!u” ”.l”"””l”‘””‘”' ,|| T n|||\\“|”,"'.,"

e
[ [ N <
O s Aty Wiy LEC S R Y v e VY e bl
SV I N T R UL Mo g ey
b= N Bene coepospipm e 118y,

lul..l.lul...lm].u‘m\m!ﬂh‘..‘.J.x:”‘... A nll\nlthLI.J“Jl J




i ) vkt : .
Breeding cages, in whick adult insects were retained
until oviposition, and after emergence from pupal

stage.




Large dishes used in re

ng aqu

method of retaining flies after

dishes while insects we

in the

atic larvae,

showing
emergence (1-2), and

larval state.




35

Dishes used in rearing aphidophagus larvae.




/arm if A/CA:/;///,ys Lt Z/}fons/ /0 ew.

' v

7?4,94 Caces of //64/74/.45, /{74’700/75/ /0(1’1/.




g7

msoy \ﬁiaxmﬂ\ws\ ﬁ...\ ,;\&.a\u}\ L




38

Larvae in breeding o

r rearing




39

Bibliography

The bibliography included with this paper is
one listing all publications on the ERISTALINAE
group avaiable here. Many of these were not con-
sulted because they did not have a direct bearing
upon the particular species taken up in this paper,
A synopsis of some was read when the title indicated
that they might be of value in preparing this paper,
That portion of the literature used in the preparation
of this paper is listed under the heading of literw

ature cited.




Bibfﬁ%graphy

Adams,--Discussion on Eristalis longicornis,--Lawrence,
Kansas,~-Univ. 8ci. Bulletin,--page 160,--3 ssp.
N.--1906.

Ammitzball--On Eristalis vitripennis and Eristalis al-
pinus,——Ent, Tidshr XXXVI,--page 104,

Arrow, C, J.,-—-8ome insects injurious to Cacao plants
in the Belgian Congo,--Bull. R, Ent, Research,
London, VIII, No, 8,--pages 111-118,--August,
1917;

Austen,--On Eristalis oestraceus,--Entomology Magazine,
page 63, 1911,

Batelli, A,,--Contribuzione all Anatomia el alla Fis-
iologia della Larva dell' Eristalis tenas,——
Ital. Bull. Ent., XI,--page 77-120,--pls., I,-
V:--and Ann, N. H. (5), III,--pages 94-95,--
1879.

Bean, T, E.,--Eristalis tenax (Linn.) recorded from
Illinois, Psyche, ii, page 260,

Becker,--Revision of Helophilus,--Berliner Ent. Ass.,
55,—--pages 213-232,--1911,

Becker,-~Larva and Pupa described of Mallota and Eris-
taloides, Loew.,--Wein Eht, 2., i, Page 253,--
1882, %**

Becker,--0n Eristalis quinquelineatus,--Mt. Mus., Ber-
lin, ii, 2,--page 82,, 1911,




Bennett, A. W.--8tomach ofjggistalis tenax found to con-
tain large quantiﬁies of pollen grains, especially
of composite plants,,--Journal Hort. Soc., (N. 8.),
IV. 9t 13,--page 30-33.-—-1873. ***

2. Observations on Syiphid feeding on Pollen, ,——

Nature, VII,--page 202,—-1873, ***
3, Eristalis tenax and Syrphus clypeatus clearly
proved to eat pollen of flowers,,--Journal Hort,
Soc., (N, 8.,),--IV,--page 158.--also Ent., VII,—
page 135.%%*

Bowerbank, J, 8.--8tructure of the antennae of Erisﬁalis

tenax.--Ent. VI,--page 547,--1873,

Bodkin, G. E.,--General discussion on Syrphidae in Brit-

| ish Guiana,--J1. Bd. Agric., British éﬁiana, Demer—
ara, X, Nos., 3 and 4., A and Jy, 1917.

Brown, N. E.,--The Defertilization of Floiera by Insects,
Gardeners' Chronicle, London, 1XIII, No. 1619,--Jan-
unary 5, 1918,

|Buckhon, G. B.,--The Natural History of Eristelis tenax,
or the drone fly,--London Review, Nature,--LII,——
page 172,--1€95,

Burnetf,—-New Species of Mallota rufipes.--Ind Mus. 9,=-—

page 271,--1913.

Carpenter, G. H.,--Pollard, F, J. 8.,--The presence of
Lateral Spiracles in the Larva of Hypoderma,--Proc,
R. Irish Acad., Dublin, XXXIV,--Sect. B, No. 4,—
page 73-84,--22 figs.,—— 1918,




]

Carter,--Singing Syrphidae.--Ent. Magazine 55,--page 18
1919.

Coquillett,—-On Eristalis acularuls and Eristalis virid-
is.—-P. U. S. Mus., (Procedings of U. S. Nat. Mus.)
XXI. n. spp,—-l918g
2. On Helophilus virgatus, Japan,u—P. U. 8. Mus.,
XXI,--n. spp.,— page 326,--1918,

Curran, C. H.,--Observations on the more common Aphid-
ophagus Syrphid Flies.--(Dipt.).,--Canad. Entom.,
Ontario., London, 1iii, No. 3.--page 53-55., 1920.
2. Number of Aphidae Eaten by Larva.,--Canad.
Entom., 52,--page 53-55,--1920.

3. On(H) Mallota columbiae,--Cenad. Entom. 54—
page 15,--1922.

Oushman, R. A.,--Some types of Parasitism among the
Ichneumonidae,--Proc. Ent. Soc.,--Wash,, XXViii,
No. 2.,--page 29-51,--51 figs.,--21 refs,,——Wash,
D. C.,--February 26, 1926,

Davidson, A. M.,—-Notes-on'Aphididae Colle cted in the
Vicinity of Stanford University.,--Aug. 9, 1909.
2. Further Notes on Aphididae Collected in the
Vicinity of 8tanford University.--1910. |
3. Economic Syrphidae in California,--Sc, Assist-
ant,—-U. 8. Bureau of Entomology,--Dec. and Fruit

Insect Investigations.




3

L, Early Spring Syrphidae in California and a
New Pepiza (Diptera),~--U. 8. Bureau of Ent.,——
Sacremento, California. .

5. Economic Syrphidae in Qalifornia,--Journal of
Economic Ent.,——page-454—457,--1917.

De Meyere.-~On Eristalis nigroscutatus.--Ferru gineus
339, -~Neptunus 340.--Tydschr. Ent 54,--1911,

Distant, W. L., Gahan, C, J., Marshall, G. A. K, and
Arrow, C. J.,¥~Some insects injurious to Cacao Plant
in the Belgian Congo,--Bull. Entom., Research, London

- Viii, No. 1.,,--page 111--118,--Aug. 1917.

De Stefani, T.,,--Note on Mylasis negli animal e nell!' uomo

(Note on Myasis in Animals and Man) ,--I1 Rinnove~—
| mento Economico,-—-Agrario, Trapani, 1x, Nos. 546,
page 89-92 and 110-113,--May*june, 1915,

Doane, R. ﬁ.—~8yrphia‘1arvae as pests,--Science 57,--No.
1187,-¥page 741, --1923,

| Edwards.--New Species in Sunata of Helophilus atrdlaneus,—k
Journal Beb. Malay St. Mus,-- &pt, 3,--page 431,
1919. |

Efflatoun,~-A Monograph on Egy. Sus.——Mem.‘Soc. Ent.,~~A
Egypte 2,--pp 123,--6 pls.--1921,

Eltringham, H,--Some Eipefiments on the Housefly in re-
lation to the Farm Manure Heap.--J1, Agric. Sci.,,—
Cambridge, vii, pt. 4,--page W43-857,-— 3 figs.,
Received May 31, 1916,




Fernando,--On Mallota aurichéiiea; n. spp..-—Bezzi Ann Mug
--Geneva 45,-- page 434,--1912,

Fiori,--Not=s on Some Italian Syrphiead,-—Bull. Ital. Res-
oconte, page 19420.—-1881,

Fullaway, D. T.——Reparf on the Insects that Affect the
Caltan Plant in Hawaiian Islands.--Hawaii Sta. Bull.
18,--page 5-27,--no date given.

Fyles, T. W.--Biological Notes on a Number of Common In-
sects.—-23rd Ann. Rep. Ent. Soc. of Ontarib,~—page
23-31.-—1902. | |

Galan, C. J.,-—8ome Insects Injurious to the Cacao Plant
in Belgian Congo,--Bull. Entom. Research, London,
viii, No. 1, page 111-118,--1917.

Gillette, C. P,——Aphis gassypii, Glov., and its Allies,—

| Medicaginis Koch, Rumicis, linn, Forbesi, Weed,
Oenothericae oest, and Carbo-color, Gill,, Ft.
- Collins, Colo.

Goodwin, H.--Report on the General Health of the stock of
Antigua for the Year Ending March 31, 1925,--Fol.,
6 pp., Antigua,--1925.

'Hall, M. C.,--A Critical Study of a Case of Myasis due to
Eristalis.~—Aich. Int. Rep't., 11, No. 2,—-page
193-203, 1913.

Graenicher, L.--A Preliminary list of the flies of Wis—
consin belonging to the Families, Bombyliidae,
Syrphidae, Oonopidae.,~-Bull. Wis. Nat. Hist. Soc.,
n. ser, &,--page 32-49,--;1910,




Hall, M. C.--A Note Regarding@hyiasis, especially that
| due to 8yrphid Larva.--Arch. Internal Med., Chicago,
I11., XXI, No. 3,--page 309-312.--March 15, 1918,

Hall, M. C.-- and Muir, J. T.,--A Critical Study of a case
of Myaisis due to Eristalis,--Archives of Internél
Medicine, Chicago, Illinois, XI, No. 2.--page 193~
203.-- February 15, 1913,

Hamilton, J.,--On the ProbableQPl) Pollenization of
Chrysén%hemums by Eristalis tenax.--Ent. Am. vi,
page 81-83. --1890,

Hardy,--Notes on Australian Syrphidae.--Aust. Zool. 2.,
page 12-18,--1931, |

Hase, A.--Ein Beitrag Zur Fliegenplage. ( A Note on tne
Fly Plague).,--Zeitschr. f. Angeo. Entom., Berlin
iii, No 1, page 117-123, 1 figure,--1916,

Haseman, L.--Barcophaga haemorrhoidalis Larva as Parasiteg

 of the Human Intestine.--Entom. News, Pniladephia,
XXVIII, No. 8, page 343-346, Oct., 1917.

Hardy.--Helophilus polygrammus, sp. n.,--Scot. Nat.--Cal- |

ifornia,--page 85, 1872.

Hausm,--
Hort. W. E.--Observations of Syrphidae Feeding on Pollen

--Nature, VII, page 161, page 161,--1873,
Hudson--Habits of Eristalis tenax—-Tr. N. 2. Inst., ssii,
page 187,--1890,
Hunter,--On Tropidia nigricornis.--Ent News., Philad. Vii,
page 215.--1896,




2. On Tropidia montané%g-Ent News, Philad. Vii,--
page 305.--1891, |
3. Characters of Trogidia montana.--Canad Ent.,, X |
XiX,-- page 143, 1897. |

4, On Eristalis meigenii.--Canad. Ent.--XXIx, page |

13%,--1897,
5. On Helophilus leatus.--Canad. Ent.--XXIX., page
139')“"’18970

Illingworth, J. F.,—-—Insects Attracted to Carrion in Haw-
aiian Islands.--Ent, 8oc., V, No 2, page 280-281,--
September, 1923,

Imms., A. D.,-~Textbook ot Entomology.--Methuen and Co.
Lltd., London, -age 640-6U43,--1925,

Jacobs,--On Eristalis croceimaculata,--Patagonia,~-Ann,

Soc. Ent., BeliQue X1ivV.--Page 107,--1906,

2. On Eristalis croceimaculata.--Belgian Zoologie

Inst.,--page 69, pl. iii, fig. 3.--1906.

Jones, C. R.--Notes on Some Little-known North American

Syrphidae.

Jones, C. R.--A Contribution to our Knowledge of the

8yrphidae of Colorado.--COolo. Agric. Expt. Sta.,

Bull, 269, 72 fig., plates,--Ft. Collins, Colo. 1922

2. Keys to Syrphidae of Colorado.-- Colo. Agric.

| Exp. Sta., Bull 269, page 72,--1922.

Jonesﬂ~?0n Mallota flavoterminata and palmerae.--spp. n.

in U. 8S.-—Ann. Ent. Soc. Amer. 10.--page 228-229,
1917.




Kamal Mohammed.——A Study of Some Hymenopterous Parasites

- of Aphidophagus Syrphidae.--Univ. of Colo.--River-
side, Colo.--October, 1926,

Keilin, D.--Recherchs sur les Antomyedes & larves carné
ivorous Larva.-—Parasitology, London, IX, No. 3,

125 pages, 11 plates, 41 figures,--May, 1917.

Kertesz—-Syrphidae of Formosa.—-Ann. Mus. Hungarr il,

page 2735285.~~1913. |

|Kirby. —-Textbook of Entomology.--page 230,

{Xunchel., J.f¥Des Monvements du coeur chez les insectes

peﬁdant‘la metamorphose.--Ent, Nachr. X., C. R,

XCIX page 161-163 and page 216-217.

‘Lamb --On n. sp. Helopnil 18 1nterruptus.——camnbell Istard.

Suvant., Isle. New Zealand, page 133,--1909.

2. Larval Habits of Eristalis oeneus.--Ent. Mag.

47, ,--page 215, 1911.

Lefroy, M. A,--Manual of Entomology. LCngman, Green, and

Company.——NeW'York and London, 1923,

Faddox;, R. L.-FExperiments on Feeding some Insects with

the curved or comma Bacillus, and also with another

Bacillus,~~BaciLius subtilis. Soc. (2), V. pp 602~

607, and 941-952, 1885,

Malm.--On Helophilus consimilis,-~Frey. Medd. Soc. Fauna

Fenn,--33,pp 11-14% inclusive.

pMrsnall,, G. A. K.--Some Insects injurious to the Caoco

Plant in Belgian Congo.--Bull. Entom. Research,




kLondon,VVIIi,’N0°l,;paggilli-lls;—aAugust;‘1917,
Mayne., R.--Insectes et autres animaux attaquant le ‘
cacaoyer an congo Belge. {(Insects and other Anim31 
attacking Cacoa Trees in the Bélgian Congo,--Etudes
Biologie Agricole, No 3; Ministere Colonies, Ser-
vice Agric., Royaume‘de Belgique, Longon ,——
80 pp., 5 pl., 15 figures.--March 29, 1917.
MoCampbeil, E. P.--Myiasis ihtestinalis due to infection
_witn three species of Dipterous larvae.-QJournal |
Amer, Med. Assoc. 53., No 15. page 1160-1162. 1909
Metcalf.--The Genetalia of Syrphidae, their morphology, a
study of Taxonomic Significénce.—~Ann.'Ent. Soc.
of America, 7h.--page 169-214.--1920.
Meyere.—-On Eristalis triseriatus, and distinctus, n. spp.,
New Guinea Publication, page 355-356. 1913, |
Meijere--Characters of Helophilus ciervigaster, Macgq.,
Bijdr. Dierk. XXIII. page 99. 1903.
2. on Helophilus caudatus. Aru Islands, Notes
Leyden Mus. XXIV., n. sp. page 177.--1903.
3. On Eristalis obscuritarsis.--Tjidschr. Ent.
51. page 250-251. 1908,
Mellon, J. E. M.--Observations on the habits of certain
Flies, especially of those breeding in Manure.
Ann. App. Biol.; VI, No. 1, page 53-8&,‘4 charts,
6 figs.--8eptember, 1919,
Metcalf., C. L.--Life Histories of Syrphidae, Part V.

Ohio Nat. 13, No 5. page 81-93, 30 figs. 1913.




’2. Syrphidae of Méiﬁe;-4§§3ne Sta. Bull. 253. page|
193-264, 1916,
3. Syrphidae of Onio.--Ohio Biological Survey Bull,
1, pege 7-122, plates 1-XI. 191%. ]
4., Tne effect of contact insecticides on Larvae of
‘Syrphidae, Feb. 16, 1916.
Miiler, D.~--New Species of Helo?hilus;purehuensk;. Tr,
New Zealand. Inst. 43. page 125.
2. The economic bearing of Hover Flies.--New Zea-
“land Journal of Agficﬁlture, XXV1iI, Yo. 3, Sept. 20,
1918,
3. Material for a Monograph on the Diptera_faung
’ Syrphidae. Trans. Eristalis Proc. New Zealand Inst
1iii, age 289~333, & plates, 86 figures, Aug., 1921
~Muller., A.—-Eristalis tenax attracted by paintedVFlowers‘
Ent. M. M. Vii, page 273. 1&72.
Mumford., E. P;é—anee new cases of Myiasis in Man in the |
North of England with a survey of earlier Observatid
ns by other Authors. Parasitology, Xviii, No. 4,
~ page 375-383, 20 Refs., Cémbridge, Dec. 1926,
| Muller, A.--Bericht der pflanzenphysiologische und pflan-
- zenpathologische Abteilung der Schweizerischen Ver-
such der sanstalt fur Abst, Wein, undeartenbau in
Wadenswil fur die Jahre 1915 und 1916. (Report on
~the Department of Plant Physiology and plant Path-
ology of the Wiss Experiment Institute at Wadenswil

for the years 1915-1916. Jahrbuch der Schweiz, page




- l16-426. Januaﬁy 12, 193%&

Nathan,--The Larva of Eristalis tenax is almost unaffect-
ed by powerful Odours, but the imago is as sensitive
to Oudours as any other Insect.~--Kosmos, XI, page
298-299 and page 50, XII. 1482,

Natvig, L. R.—-—-Bakultalio parasitismino Eristalis—~1arvar:
hose en ko. (Infestation of Cow from the larve of
Eristalis,--Norsk. Vet,--Tidschr., Oslo,--separate,
11 page, 1 figure, 1924,

Newman, E.--Observations on Syrphidae seen feeding on
Pollen.—Ent. vii, page 291-336. 1873, |

Noel.--On Eristalis tenax.--Naturaliste 291, page 24O.
1907.

 'Osburn;~—On~He1ophi1us fulvus, and scutatus.--Canad. Ent.
4o, page 10. 1909.

Osburn, J.~-8yrphidae in the Hydrophutic area.--Journal
New York Ent. Soc., 21, page 66-67. 1913.

Osten-Sacken--80me New Facts concering Eristdis tenax,—
Ent. M. M., xxiii, page‘9z—99i 1886,

2. Resemblance of Eristalis tenax to bees, their
distribution, and Mythology.--Bull. Soc. Ent, Ital.,
XXV, page 186-217. 1893.

3. Natural History of Eristalis tenax,--Berlin Ent,
Zeitschr., X1, page 143-147. 1895,

4. Additional Notes on Explorations of Bugonia--—
Love of the Ancients.--Berlin Ent, Zeitschr., X1,
page 1l42-147, 1495,




5. On the Qxen—bees;ofi%%e Aﬁ¢ienté (Bugonia), and
}their Relation to Eristalis tenax, a two-winged Ins-
ect.——Bull. Soc. Ent. Ital., Heidelberg, &VO, 80
pages. 1894,

6. Describes Eristalis stipator. Bulletin U. 8.

Geol. Surv., iiii, page 334. 1877.

7. Solenaspis allied to EristalisVand’Pteraptila.

Ann, Mus. Genov., XVI, New-Zealand, page 443, 1831

g, On Heloﬁhilus Qeiiber. B. E. 2., XXVI, page 116

1882, |

_ésterw&ldér, A.--See Muller,--CO-author.

Pollard, F. J; 8.--8ee Carpenter, G. H.,~-Co~author.

Parker, E. R.——Data concerning Flies that frequent Priv-
ies and Vauits in Montana.--Bozeman, Montana.

Perris.--Recapitulating the Numerous AGCOunts’of the var-
ied économy of the Larva of:certain.Species of this
Family, ﬁelophilﬁs frutelorum, F.--1871.

Plafeau, F.-—Nouvélieé rschgrchesAsur les Rapports entrew
1es insecfesi@t les fleurs. Troisieme partie—-lLes
Syrphidae Admirent ils les conteurs des fleurs.--
Mem. Soc. Zool., France XIII, page 266-285. 1900,

Portschinsky.--On Eristalis alpinus.--Hort. Ent. Ross.

 XXVI,--page 209, plate 1, fig. 6. 1&92.
2. Characters of Helophilus continius.--Hort. Ent.
'Ross, XXI,--page 9. 1887,
| Pumpelly, W..C.-wcase of Human infestation by Larva of the|




| 852 |
Fly, Eristalis tenax.--J1. Amer. Med. Assoc., lxxxiv

No. 1., Chicapgo, Illinois. page 37. Jan. 3, 1925,

Rawes, A. N., and Wilson, G. F.——Pollination in Orchards
' J1. P. Hortie., Soc., London; xlvii, pt. 1, page 15=
17. January 1922,

‘Richardson, C. H.--A Contribution to the Life History of
the Corn-feeding Syrphus fly, Mesogramma pblita,
Say. New Jersey Ag. Exp. Station. |

Rilej,-—Brief Account of the Habits of Several Syrphi,
feguring Helophilus latifrons, Loew., Ent. ii. page
142, 1870.

Robertson.--On Mallota illinocensis. Canad. Ent., xxxiii,

n. sp., page 284, 1901,

Roder.--Eristalis montanus, columbia. Settiner Entom-

oligische Zeitung, X1VII, page 263. 1886.

Schneider, Orelli, See Muller; Co-author.

Schiner.--Reise der Novara, Zool., Dépt.—;thices on the
Synonymy of Several Genera. page 339, 1&6%,

Schirmer.--On Eristalis aﬁthophorinus, n, varl, Ent,
Zeit. 32, page 771. 1913,

Schulz.——Larva als Rattenkoenig, (Eristalis tenax).,--
Posen 2r. O. Ges. Wuss. Natio. Abt,--19, page 16,

Seamans,—--New Species of Tropidia coalegil.--Montana Ent,
ﬁews 28, page 342.‘

Smith,--Habits of Eristalis tenax.--Ent. M. M. 2., page
240, 1890, |




=3

2, On New Species of Helophilus willingu.--Saskach-
ewan.--Proc. Ent. 8oc., Washington 14. page 118, —-
1912.

3, Eristalis tenax in New Zealand.--Ent. Mag. XXXII
page 257. 1876,

Speiser.--New Variety of Eristalis ellioti and Eristalis
neyia.--Kilimandjaro-meru Exp. 10. page 123-125,--
1910,

2. On Eristalis gypseisquama. (n. var.).--Jahrb.
Ver, Weisbaden.--page 240.--1911,

Stackelberg.~-8yrphidae of Petrograd.--Rev. Russi, Ent,——
page 197-217. 1915.

2. Syrphidae of the Government of Jakutsk, Siberia,
--Rev. Russe. Ent. 17, page 139-1U43. 1920,

Taylor., E. P,~--Life History Notes and Control of the
Green Peach Aphis, Myzus persicae., Mountain Grove,f
Mo.

Thomson.—~Larvé,of Eristalis tenax Parasitic in Man.--

P. Physl Soc., Edingurg, XIII. page 160. 1896,

Tillyard, R, J.--Insects of Austrslia and New Zealand.
Angus and Robertson, Lltd., Sydney, Australia. 1926}

Van Der Wulp.--Remarks on various Syrphidae.--Tijdschr,

. Ent. XXII, page 12 and 42. 1479.
2. Eristalis unicolof.—-Wein. Ent. Z.,'Guadeloupe,

page 131, plates X, Figs. 11-13, 1882,




| TBY |
3, Tijdschr. Voor. Ent.—-2 de, Amboyna, Ser. iii.,

page 114, 1869.
L. Eristalis congruus of Argentine Republic.--
Tijdschr. Ent., XXXI, page 237, 1888,

Verrall,--On Eristalis aéneus, var. (taphiocus, Wied;)
Tr. Ent. Soc., London, page 415, 1898,

2. On Eristalis postscriptus.--Termes. Fuzetek,
XXI, Fig. 1, Plate XX. 1898.

3. On Helophilus africanus, Aden.--Tr. Ent. Soec.,
London.--page 6. 1898. |

4, Notices of New Species--Mallota tricolor.——
Proc. E. Soc. 1871,

Viallanes,‘ﬁ;——Sur un Nouveau Type de Tissu elastique,
Observe chez la Larve del' Eristalis.-——Ann, N. H. (5)
XIV. €. R., XCVIIL Page 1552-1553, and page 151.

Von Bayern.--On Eristalis melanaspis.-—Berlin Ent. Zeitsol
plate IV, fig. 1., page 245. 1902.

Vukasovic, P.--Biological Observations on the Hygenopter-
ous4Parasites ofiDiptera Braéhycera. (In Serbian).
Glasnik Cent. Hig. Zavoda, 6 (IL), pt. 4—6, 3 figs.,
6 refs., page 195-211. 1926,

Wagner.—--Occurrence of the Larva of Eristalis arbustorum,
L., as & Parasite in Human Intestines.--X. E, 2.,
XXXI. page 78-%0.

Wahl., B.--Ueber das Tracheensystem und die Imaginalscheil




en der Larva von Enistaiié tenax, L.~-ATD, Inst;}
Wein. XI1, pl. 5, page”54.~'1899.

Walker.—-As Pollinators,--Pr. E. 8oc., Tajura, n. Sp.,
page 27%, 1871,

Walton.--On Eristalis montanus.--Proc. Ent, Soc., Wash.
14,, page 13. 1912,

Wehr., E. E.-—A Synopsis of the Syrpnidae‘oflﬁebraska, wit
descriptions of new species from Nebraska and Colo.-
University Studies, XXII, Nos. 3 and 4, Linéoln, |

Nebraska., page 119-162. 1922,

Wilcox.—-Resistance of Larva of Helopnilus, (or Eristaliq)
to killing fluids.--Anat. Anz., XII, page 278.

Wilkinson, 8, J.--The Pharynx of Eristaiis Larva,--
Canad. Ent., XXXIII, & , 9 pp. 2 pl. 1901. -
Williston.--Mallota championi and margarita of Mexico.—

Biol. Centr. Am. Dept., 111, fig. 8, page 70. 1&92.
2. Tropidia calcarata of N. &merica;~—Bull. U. S.r

Nat. Mus., XXXI, page 21U, 1847,

3. Variation noticed of Helophiius mexicanus-—-also
Synonymy.--Biol, Centr. Am, Dipt., iii, page 68.
1892,

k., Eristalis tenax widely distributed in North Ager. |
‘Canad. Ent., XIII, page 176. 188l1. ,

5. Onlthe Distribution of Syrphidae in North America
Canad. Ent., XIV, page 77. 1881,




Wilson, G. F., and Rawes, A.§:;—-Pollination in Orchards.
J}. R. Hortie. Soc., Lpndon, X1VII, pt. 1, page 15—
17. January, 1922,

Wohler.--On Mallota bicolor, eristaliformi, spp. n.--37
Beil. Prog. Gymm., page 35. 1910,

Wright, C. H,--Oxen-born Bees.--Naturalist, II, page 19~
21. 1900.

Thomas, L. C,--Eristalis foverfrons, n. spp., Buenos

Ayres. page 488-491. 1870,




Qutline of Thesis for Master of Science

Degree

Title

HLife Histories and Descriptions of some Colorado
Szrphidae of the ERISTALINAE Group, namely, Eristalis
meiganii Weid., Eristalis latifrons Loew, and Hel-
ophilus latifrons Loew.

Introduction:- )

A general discussion of the subject dealt with is
given, together with statements concerning the charact-
eristics of the group. The reasons for the choice of

the project are also included.

Object:-
The object of this project is to describe and de-

termine the entire life history of the above named in-

sects.

History:-

The known habits and previous work done on these
insects is reviewed. This includes only workers who

dealt with the specific insects named in the titlé.
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Systematic position

In which the systematic position of the family
SYRPHIDAE is discussed in relation to other families of

this order.

Procedure
8pecial emphasis is given here to the manner in
which breeding cages and other articles of equipment

are’prepared so that the insects are handled with
efficiency and a minimum danger of injury from unnat-
ural sources. Also an account of the care, food, and
other necessities in connection with all the stages of

the insect are given.

Special treatment of thesis subject

The following points are included in this portion
of the thesis in regard to the entire group: bhabits,
Origin (native or introduced), food plant, distribution,
limitations, such as food and climatic conditions, and

economic importance.

General seasonal history of the FRISTALINAE group

reneralized description of the various steges of

development of the group taken collectively is given,
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The habits of the four species named in the title
are discussed here in detail, In the egg stage, the
time of deposition, place of deposition, syructure, and
duration of the periods are given. In the larval stage,
the incubation period, morpholegical structure, and
food given are discussed. In the pupal stage, the time
of pupation, location of the puparia, structure, pos-
ition, and duration of the period are discussed, In the
adult stage, the time of emergence, description of the

adult, and food given are discussed., A life cycle for

each insect reared is inecluded,

Summary
A summary of the work is given in these pages, deal-

ing primarily with the species named in the title,

Literature cited:-
A 1ist of the literature together with the author

of the article of actual gquotations is given here,

Bibliography:-
An alphabetical presentation of all books, period-

icals, bulletins, and other references used in the pre-
paration of this paper or that have preceded this topic

of discussion are given,
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