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PREFACE

Investigetion into the bilology of tabanids was begun in the
spring of 1949 by the Division of Insects &ffecting Man and
;Animals coopsrating with the Depsrtment of Enbomology, Oklahoma
4, and M. College, in an offort vo learn more of the biology of
this economically important group of insects in Oklshoma, The
material of *’ahié thesis outlines spproxinstely two and one-half
years cooperative work by the subhor vhile being employed by the
Division of Insects iffecting lan and Animals, Kerrville, Texas.

I wvish %o express my appreciation for the assistance given
%o me by the following: Dr, 4lan Stone of the United States
Fational Museum at Washington, D, C,; Dr, C, B, Fhilip, Rocky
Vountain Leboratory, Hamilton, lontana, and L, L. Pechuman,
Lockport, ilew York, for identification of many difficult specimens;
.to the entomological staff for their suggestions; Dr., D. E. Howell
for adviee and guidance; and the Tnvomology Department, Cornell
.Universi'hy , Ithaca, lew York, for the loan of several unpublished
Doctorate theses periteining to the bicnomics of Hew York
i‘abanidae; photograph of larva and habitat taken by G. A, Bieherdorf,

Entomology Department, Oklahoma 4, and M. College.
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ECONGLIC TMPORTANCE

| Blood sucking flies of the farily Tabanidae are sgerious

&3@5’3}5 of domegtic animals in nearly every part of the Unibed States.

}i’any of the inseets alfecting snimals have been studied to such

an extent that more of the pertinent information perteining to

b:.olraf*y and control has heen aequired than with tsbanids, Both

the biology and control meagures of this family are so poorly known

that this group might be considered the oubtstanding challenge

facing entomologists working on insect parasites of domestic animals,
The prime importence of horseflies liss in the anount of blood

waken by engorging females and the conssquent worrying produced in

the grazing animsls, Philip (13% estimates that 50 Hyhomitra

lagiophthalma (Vbequart) feedinz at ten minubte intervals will tak

a winimm of 300 c.c. of blood in one day., Uebb and Wells (21 )

) =

working with Taobauous phaenops Osten Sacken in Hevada stabtes that this

fly will consume an average of 100 c.c. of blood in one day.,.
Schuardt (7] considers these estimates too low and stabtes thal the
amount of Bblood trickling from the feeding puncture was not taken
into consideration and the amownt of the blood would prebably bo

larger. This fact is borne out by Tashire (20) who found %that a
ES of

heavy infestation of Iybomitra laslophthslma (Vocguart) may consume
« e Y

387 c.c. 0f blood per day.
P

% Thmbers in paremtheses refers to Litersture Clted, page 61,
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During the periods when horseflicg attack domestic animsls
vhile grazing, they become aextremely restless and continously
interrupt their feeding to fight off the flies, If extremely large
populations are present, they may becoms passive and stop fighbing

% s

the attacking flies. This passivity under hesvy infestations has
been noted by Tashiro (20) in Nev York and Phillip (13) in Mimnesota,

During the summer of 1951, the author observed a herd of 25 catile

e in vhich the snimals sveraged approximstely 100 flles,

yet very little effort was made fo dislodge any of the biting flies,

Philip (13) considers tabanids as the worst pest of livestock

Y

in Minnesota and quotes Howard as steoting that in 1916 in certain
areas of the state the milk supply was reduced ss much as &0 percent
in two weeks following & hesvy outhresk., In some sreas, dsirying

vas discontinued during periods of heavy horsefly
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dairymen and parish agenis in the Iﬂuisian milk ched srea sre of the
opiﬁien that milk production will be reduced frem 50 to 7% percent
when a large rmumber of horseflises prevent the catile from grazing and
resting sufficiently., This Sype of situation is usually of short
duration as the various specles found in Louisisna emerge atb stoggered
intervals during the fly season, However, a survey condvcted
throughout the 31 parishes in Louisians in the summer of 1951
emphasized the fact that a svbisfactory tabonld control was the

foremost problem of 211 the cattlomen interviewed.



Howell e, al. (6 ) working with tabanids in Oklshoma clearly
demonstrated the ability of this group %o mechenically transnit
anaplasmosis in cattle, They found that soven species of tabanids

re capable of transmitiing enaplasmosis and ses little reason why

iy -

| o . . , s
most of the specics of the Tabenus group ray not serve as mechanical

transmt ters.

Farley ot. al, (&) zreorde this fobrile disease of cattle as
ocowrying in 29 of the AS states and probably ay centinne to spread
to additional states., Dr, Batl (1) in discussing eneplasmosis in

_n

Florids eattle with the writer stated that in the last few yesrs many
outbroaks occurred throughout the cattle raising arca of the state,
Parley et, al., (4 ) stetes & probeble $1,000,000 annual logs in

{ &

Okclahoma cattle production, It shovld be meniloned that tabanids are
not the only roulie of transmission of this disvase, but may be spread
by any mechanicsl iransfor of blood, such as occurs in bleeding,
dehorning, or castration.

The preceding economic importance of horsgeflies concerns chiefly
those flies of the Tabanus grouwp, Related flies such as the genus
thxm are elso important, that in meny arees their lerge numbers

worry livestock and occasionally become pestiferous to men and are

capable of transmiiting an infectious discase, Bacteriwm tulareunse,

to man from infected rodents, particularly rabbits,
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FAL BIOHOMICS

The ogg masses of tabanids vary considorahly in shape,
coloratb ion, number of oggs and ploce of oviposition, Chrysops

u“zs wally place s flat, single tiered, oval mass consisting of 150 to

!

3(}0 eggs upon the stems of aquatic or semi-aquatic plants, Fhilip Q3)

deseribes the egg mass of Hybomitra lasiophthalma (Macquart) as being

a regularly srranged, downward-sloping basic layor on which are super-
imposed two smeller layers also sloping in a similar direction. These
pitch black, wrinkled masses are invariably glued to a blade or stem
of grass, ZIabamus e‘hratus Fabricius is not as selective im oviposition
sites as many other species, gs the ovoid, tiered, grey colored masses
are cormonly found {irmly cemented Yo such objects as leaves, green
“ibujgs , sticks and projecting debris about some moist situation. The
author has collected masses of this species glued to a cement wall
above running water at a disposal filter bed and ou one occasion found

& Tebanus gbratus Fabricius egg mass on the wnderside of a clothesline

rope heneath a poreh roof, The emerging larvae fell approximately
five feet on to a cement platform and perished afiter several hours,
Four hundred and twenty lsrvas omerged from this single sgg mass,
Tabanus gbactor Fhilip, a comson end important species in Texas,
Oklahoma, and Kansas, has oviposited under laberatory conditions in
vhich 50 %o 150 ezgs are placed in soveral loose piles with nearly

one=-third of the eggs individually scattered near the smaller nasses,
|
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larvae of Tabanus equalis Hine have heen collected in this study,

but to date no egg masses have been collected, Schnorrenberg (16)
in working with this species obtained egg masses under laboratory
conditions and describes them as resembling a minature honey comb,
the eggs being laid in one layer and perpendicular to the object
upon which they are attached,

The duration of the incubation period varies within species
and specific groups, Schwardt (17) describes the incubation period
of Chrysops callida Osten Sacken in the summer time to be seven days
while those of Chrysops flavida Wiedemann require only fouwr days, He
further states that egg masses of Tabanus atratus Fabricius and
Tabanus guinquevittatus Wiedemann hatch quite consistently after a
period of five days, Tabanugs linecla Fabricius had a short incubation
period of fowr days while Igbanus gulcifrons Macquart required nine
days, Schnorrenberg (16) obtained egg masses from caged Tabanus abactor
Philip, but fails to mention the incubation period, The average
incubation period for Tabanus gbactor Philip under laboratory conditions
was six days, The description of the masses he obtained, however, was
the same as those observed during the course of this study. A4n
interesting note on the incubation of tabanid eggs was made by
Schnorrenberg (16). He states that from four masses of Tabanus equalis
Hine eggs, one was hroken up and used for measurements after the fifth
day of development, This manipulation caused the larvae to emerge
immediately while the remaining three masses required eight days.



Apparently egg masses of the majority of known species emerge
almost simultaneously. Fhilip (13) deseribes the emergence of
Iybomitra lasiophthalma (Macquart) as being nearly simultaneous as

observed in numerous Chrysops egg masses, This has been observed
with Tabanus atratus Fabricius, Tabanus guinquevittatus Wiedemamn,

Tabanus abactor Philip, and Chrysops sp. under laboratory conditions,

Several hours prior to emergence, the eggs can be studied under a low
power binocular where the opaque larvae with their prominent dark
mouth parts can be seen to move gbout within the chorion., The larvae
then cause a longitudinal slit along one side of the chorion and
wriggle forth,

Upon emerging in nature, the larvae fall to the ground or water
and develop if conditions are favorable, In many instances, the
larval habitat is often referred to as aquatic or semi-aquatic, In
the light of present studies, it seems more probable that only a few
species may be called aquatic such as Tabanus fairchildi Stone as
deseribed by Schwardt (17). The largest percentage of tabanid larvae
develop between a semi-aquatic to terrestrial condition, Several
species are capable of developing under completely terrestrial

situations as the information on Tabanus suleifrons lMacquart, Igbanus
abactor Philip, Tabanus equalis Hine, and Tabanus gquinquevittatus

Wiedemann will later show,
Once in the proper larval habitat, the larvae crawl about feeding

on various types of annelids, snails, crustaceans, insect larvae, and
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even their own species, as many of the tabanid larvae are extremely
cannabilistic, In one instance, several field collected larvae were
placed in a vial for transportation to the laboratory where it was
discovered that the largest of the larvse had fed upon two of the
smaller larvae, the interim not being over two hours. During
development, the larvae undergo from four to nine molts, depending
upon the species and envirommental conditions, Of the several species
collected in this study, nearly all the larvae were found at or near
‘the surface of the ground and rarely over two inches deep, This
appears to be true of most species as reported in the literature, 4%
least four species of larvae, Tabanus lineola Fabricius, Tabanus
atratus Fabricius, Tabanus suleifrons Macquart, and Tabanus equalis
Hine, have been collected druing winter months and no apparent
differences on depth in the soil were noted.

The time spent in the larval stage varies with the species,
Schwardt (17) records two generations a year for Tabanus lineola
Fabricius under Arkansas conditions, He further reports that Igbanus
atratus Fabricius may have either a one or two year life cyele, This
is also apparently true for Tgbanus gulecifrons Macquart where the
length of the life ecycle depends upon the favorableness of the
environment, Jones ( 8) in Florida reared Tabanus rufofrater Walker
from the eggs and had one larva that was 573 days old and had failed
to pupate., Most of the specles, however, require one year to complete
the life eycle,
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After the larvae have completed their development, they may
either move %o a drier place to pupate or remain in the place where
they developed, Philip (13) states that in nature, the pupa forces
its way to the surface with the aid of the spinose fringes and
projections on the ahdomen, It seems likely that aquatic species
such as Tgbanus fairchildi Stone would move to drier strata to pupate
as their development is entirely in water, Several pupae of Tabanus
lineola Fabricius and Tabanug atratus Fabricius have heen collected
where larvae of the same species were collected earlier, In one
instance at least, pupae of Tabanus sulcifrons Macquart were collected
in the same habitat as the larvae, and due to the general type of
sitvation these larvae usually develop under, it appears likely that
they may pupate in the larval habitat, In view of this same approach,
two pupae of leucotabanus annulatus (Say) were collected from a
decayed oak log where larvae were developing, While in the pupal stage,
they may be found in different positions and depths in the soil.
Schwardt (17) observed mumbers of Tabanus atratus Febricius pupal
cases in a vertical position with the anterior end exposed., Several
pupae of Tabanus sulcifrons Macquart have been collected while in a
vertical position and adjacent to the surface of the soil,

The duration of the pupal period again varies with species and
individuals within species, Temperature and moisture very likely are
the predominant regulating factors in determining this phase of the
life eyele, Schwardt (17) gives 9.5 days for the average pupal period
of Tabanus guinquevittatus Wiedemann while Tashiro (20) found the
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average pupal period of Tabanus suleifrons Macquart to be 20 days.
In Oklahoma, Tabanus sulcifrons Macquart pupated on an average of
15 days, Tabanus lineola Fabriecius in 10 days, Tabanus atratus
Fabricius in 12 days, Tabanus reinwardtii Wiedemamn in 8,5 days,
leucotabanus annulatus (Sey) in 12 days, and onme male Ighanus ghactor
Philip in 10 days,

The adults, upon emerging from the pupal case, usually remain in
a teneral and quiescent condition for several minutes while voiding
amber colored droplets of meconium, Fhilip (13) states that Hybomitra
lasiophthalma (Macquart) so remains from half to three-quarters of an
hour, but will fly away sooner if disturbed, Very litile information
is at hand on the activities of the adult flies until the female visits
the host to obtain a blood meal, It is generally thought that several
days after emergence, the males congregate in a mating flight, after
which copulation between the sexes takes place, These "mating or
swarming” flights have been observed by Sanborn (15) with Iagbanus
sulcifrons Macquart and Snyder (18) with Tabanus americanus Forster,
but the ensuing mating was not observed, Hine ( 5) records one of the
few instances in the mating of tabanids with Tabanus sulcifrons
Macquart, He states that severasl pairs were cobserved in copulation
about 8 a.m, with the male clinging to some object and the female
hanging motionless in the air,

Generally, few males are observed in nature, However, 1t is
thought that males feed upon nectar, sap, or other types of plant
exudates., The majority of the femsle tabanids seek one or more blood

meals from some typical host as a cow, horse, pig, deer, rabbit, ete,



Some species, however, have never been collected feeding upon any
host, Parman (12) collected many larvae and adults of Tabanus
dorsifer Walker, yet never observed a single instance of a female
engorging, Tashiro (20 has demonstrated that Hybomitra lasiophthalma
(Macquart) , Tabanus quinquevitiatus Wiedemann, and Tabanus sulcifrons

Macquart, respectively, consume an average of ,12]1 - ,090 = 370 c.c,
of blood at a single feeding. Tabsnus sbactor Philip in Oklahoma
will take approximately ,186 c.c., of blood at a single feeding,
Little information is at hand on the mmber of times a female will
engorge during the life span of the adult., Eddy (3) by marking
engorging flies in the field found some of the females returning for
a second meal, One captive, Iabanus abactor Philip, was placed upon
the back of a cow, On the first day, it readily engorged, the second
day also engorged, while on the third day, the fly was approximately
two-~thirds engorged, Due to an accident, it was destroyed, so no
further records were obtained,

Very little information was obtained on parasite and predators
of this group., Schnorrenberg (6 ) was unable to locate any tabanid
parasites, but mentions a solitary wasp, Monmedula carolina Drury and

a vheel bug, Arilus cristatus Iinnaeus, as being predacious upon adult
tabanids, The only record of parasites from Oklshoma was made in the

fall of 1949. An old Tabanug atratus Fabricius egg mass was collected
from a willow twig and examined, A mmber of small hymenopterous
parasites were projecting from eggs presenting an appearance which
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indicated they failed to emerge,. The specific name, however, is
not known, While investigating horsefly outbresks in East Texus
&nd Iouisiena, a Sphecid wasp, Bembix carcling Fabricius, commonly
called a "horse guard" was observed hovering about livestock, The
animals paid 1ittle if any attention to their hovering flight and
attacks as the wasp would catech tabanids that had alighted upon the
host to feed, The predators had difficulty in capturing larger
tabanids as Tabanus gtratus Fabricius, but very easily attacked
Zabanus lineols Falricius or Tabanus molegtug Say and flew off with
their prey.

Parman (12) completed an extensive study of a Hymenopterous
parasite on Igbanus dorsifer Walker along the lueces river where he
mentions a small boy collecting nine pints of egg masses in one day
of which 97 percent of the masses were parasitized, He further
mentions this parasite being reared from egg masses of this tabanid
in numerous Texas counties, During September 1951, the author
visited Mr, Parman in an effort to colleet adults, larvae, egg masses,
and parasites of Tabanus dorsifer Walker to become familar with this
type of parasitism, Nearly one day of intensive searching was spent
in favorable locations where Parman had previously worked, The
efforts were almost fruitless as only one old egg mass was collected,
and it was impossible to tell if it had been parasitized from the
weathered condition of the dried egg cluster,



COLIECTING METHODS

The methods of collecting and rearing were modifications of
those used by Schwardt (17). Three large circular sieves, 18 inches
in diameter and five inches in depth, were used to wash soil wherever
water was available in the field, The sieves were constructed of
galvanized metal and bronze screen wire, 20-16 and 4 mesh per square
inch respectively, with reinforced bottoms to prevent sagging of the
screen vwhen partially filled with wet soil, The sides of the sieves
were slightly less than vertical so that they could be placed one
inside the other, the coarser mesh being at the top and the finest
mesh at the bottom, Soil samples were then placed in the top sieve
and washed until the majority of the soil had fallen below, Any
larvae present were removed and the process repeated on the second and
third sieve., The method employed was less time consuming than
utilizing a 16 mesh screen only as the single screen would become
plugged with debris and hamper the washing process, By utilizing a
sequence of meshes, the majority of the large debris was removed when
the 4 mesh sieve was examined and set aside, This method was
particularly useful in collecting smaller larvae, especially those
of the genus. Chrysops.

When water was not available to wash soil samples, the soil was
turned with a shovel or other suitable instrument and the examination
completed by hand, It is believed that the latter method is not as

accurate as the washing method, but with a 1ittle experience, the
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REARING METHQODS

Because of the cannabiligtic habit of the majority of the
species, the larvae had to be maintained in individual containers,
For this purpose, a one-half pint jelly glass with a close fitting
cover was utilized, A fine grade of moistened white sand was
employed as a rearing media, The sand used in the jars was from
one-half to one inch deep, usually depending upon the size of the
larva, Food was then offered the larva and on the following day the
Jar was flooded with water and gently agitated. In this manner, any
debris, food remnents, and excreta can be decanted, When white sand
is utilized, any exuvia will be quickly recognized and facilitated
in recording information on the molting process.

Earthworms are very satisfactory as food, yet are difficult to
obtain readily during certain seasons. An excellent source of food
material which is easily collected in large nmumbers is an annelid
worm, Eigenia foetida, which may be found throughout the year in
filter beds of sanitary disposal plants, Housefly or stable fly
larvae are also an excellent source of food, particularly for the
smaller tabanid larvae, 4&n available source of this type of larval
food can be had by rearing a small colony of the flies in the
laboratory.

If larvae were collected from soil some distance from standing

water, as in the case of Tabanus abactor Philip, Tabanus equalis Hine,
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and Tabanus suleifrons Macquart, soil from the habitat was employed
as a rearing medium, utilizing the same types of food the larvae

developed normally in this type of media, It has one disadvantage,
however, in that it is nearly impossible to find any exuvium when the
larva molts,

The media employed for Leugotabanus anmulatus (Say) which were
found developing solely in decaying logs were pulverized portions of
the log, Extremely low mortality was experienced in this manner, but
it is not certain if the same might not be true if another rearing media
were ubtilized,
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OVIPOSITION OF CAGED FEMAILES

| Sixteen mesh screen wire cylinders, six inches in diameter and

ten inches tall, were covéraed with cheese cloth and placed cver a
%lowar pot nearly filled.with send, Two types of plants were

utilized to provide ovipositioﬁ sites in an effort to simulate natural
environmental conditions, Small vheal plants with only a few leaves

were transplanted to the soil of the cage for all of the species

except . in the case of Tagbanus abactor Philip vwhere a short twig

bearing one or two leaves was placed in the soill in a vertical
pogition, The leaves and twigs were never used for oviposition sites

5O

by Tabanus shactor Philip as the very lcose niles of eges ware
P ¥

scattered upon the sand in the ecage, Tabanus guinguevittabus
p

Wiedemern and Chrysops c¢allida Osten Sacken oviposited saven egg
masses upon a‘plant surface and in those ingbances the small masses
wore placed at the tip of a wheat blade. 4 small X-shagped incision
wvag mode at the side of the screen cylinder into which a small vial
£illed with honsy wabter and plugged with absorbent cotton was placed
to provide moisture for the caged females, Of the number of females
caged, only two were obssrved feeding upon the honey water. Infors
mation peritaining to the resulits of these oxperiments are prosented

in Tahle I,
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No, of Oviposition No, of Average
caged sites egg incubation
females ma sses period
in days
Tabanus gbactor 70 On sand only 19 6
Iabanus
quinquevittatus 10 Tip of blade
of wheat 2 L
Tabanus sulcifrons 12 0
Chrysops callida R Tip of blade of
wheat 5 6




BIONGIICS (F REARED AMD COLLIECTED SPECIES

The following data under the bhionomics of ?eared and collected
species will consist of only the species and related informa‘ﬁion
?hat was obtained in the course of the sgbudy, With the exception of
several species, all the following tabanids were from Uklahoma, while
the few species observed in Toxas will be go designated., This in-
formation on the Toxas species has been included hecause it is :
intoresting adenda to the tabanids of (klahowa as those gpecies are
also present in this State and it is likely the bionomics will be
very similar, The arrangement of species in this section as well as
the species list from Oklahoma presented later will follow that used
by Philip (14). The brief peritinent information on the adult

characteristics has been taken From Stene (9 ) or Bremnaun (2).

Egenbeckia incisuralis (Say)*®

Female:
Color, Fuscous and yellow, the former usually dominant,
Size, lsngth, 14 mg, to 16 mau,
Pertinent characteristica: Dorsum of thorax snd scutellum
fuseous, yellov pubesceni, Dorswm of abdomen fuscous, yellow
and puboscent, Wings subhyaline; ssump vein usually present

at fureation,

¥Male: Similar,

#*  Synonomy is prasented in the list of Oklahowa species, page
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Size. Length, 7 m.mu, to 9 m.m,

Pertinent Characteristics: Dorgum of thorax and scubellum
green-gray pollinose, the former with the usual three
stripes, The yellow of the shdominal dorsum with a large
quadrate black spot under scutellunm and romaining gegmonts
with yoellow mid-dorssl triangles on segments III, IV, and V,
Iegs yellow and black,

LY

Vlale: Similar to the femle,

Mumerous larvaee of thisg species were eopily collectod in April
and Moy in saturated soil bordering farm ponds and lLake Carl Blackwell,
The larvae, @ typical yollowish color, were found from noar the

surface to four and {ive inches in depth in the soil., Those larvae

returned to the laboratory did not feed and only the fwll growm frw
pupsted and emerged as adults, Four males and six Temeles emewged I
the laboratory with & and 7.5 days average pupal periods, respectively,
Several typical Chrysops egg masses waré found on leaves of aquatic
vegotation where larvas were found and adulte netted while sweeping

the ghore line vegetation. The collected masses were returned to the
lakoratory, but the emerged larvee could not be kept alive, TFemales
wore also collected while feeding upon the ears and face of a tethered

horse .,

Chrysops {lavida Wiedemann

GColor, ¥Yallow, with brown abdominal pattera.

Size. Length, 7 mm..To 10 nm,
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One fTemale of this species was collectied from the csb of a
plckup on June 19, 1950, This is apparently uhe first record of
this beling taken in Oklahoma and probably represonts the westorn
nost record as Premnan (2 ) and Philip 4 ) rocord the species
faﬁge from Florida north to Quehec and wast to Chio, The collection
point in this insbance was from s tree covered hank along a emall

cresk,

Chrysops pikei Whitney

Ferngles

Color, %¥ellow and black, abdomen vittate,
Size, Iangth, 6.5 m.m, to 8 n.a,
Pertinent Charscteristics: Dorsun of thorax gray-yellow
pruinose with fuscous siripes, scubtellum yellow, Abdominsl
dorsum yellow with four longthﬁ¢nal black stripss,.

Hales Similar to

IS

In numbors of fisld collected specmcns, Chrysops pikel was the

most common deer fly, It wag collected from the ears of & horse and
on mmerous occasions taken from the eab of a pickup., Exionsive
screening for larvae of this species in areas vhere the adults wers
common did not produce a single individuwal, Thoere is 1ittls reason to
suspect the habitat is much different from the other Chrysops larval
habitats as Schwardt (17) collected several larvas and numerous ogg

masses in Northwestern drksnsas,
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Loveotabanus ammulatug

Color, Genorslly

I3

Size., lLemygth, 10 mJg, to 12 m.a,

13~T"4’3iz1611"s heracteristics: Below verbex a swell ccellar
hubercley ndlor: 13.,; m s hrown s a‘zzﬂo*f‘ven
DETTOY T Trings of uwhite
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fhionon i-zi'i:h oranze laterallys infuseation ot

Size. Length, 12 mJji, to 15 m.m,

F15.974

Fertinent Choractoristics: donscely piloso ) deen purple
in life, with fouwr narrow, pals blue-sreen hands, Hell
fef’mcc"‘ reddish, ocellar ‘uum,s,cl” dian callus short, blsck,

srawv'auw fron 4.48.531 callus, 4Lbdomen above o 'zf'«'a brmm it
& ulacx wani
n

nedian stripe as wide os seubelluw on first top:
wrrow on torgites IT te IV icening beyond fourih.

ligle: Lye facets nearly wiform in gize, FProntal trisngle

SIPENT
BTEY «

Sehnorrenhory (16 ) records this specios as
County duriag the last two weeks of 4pril and first veck of
also mentions a sericus sbock pest in the exstorn psris of
the Stote. 0P have heen ohserved in the eastory of

cows as mmbers of flieog would hever ahoub

line of & cow closely res
to barns for even
tricklod from 4
the cattlemen of sastern Oklshoms refor to it as the "hoat £1y7,

Unly four larvee have hecn cellected in tho fizld. One wes
found 4in looss soil heneath a peean tree for romoved from any shanding

17,

wator, The othor throe wore collected

2t a button hush

{Cophalanthus oceidentalis) along with a numbor of Tabsnus suleifroas

Faks T Yoo Gt gl e, SR . = i
iha hitat in shis case vas

Hoequert larvse on |l 1o, 1951
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Comparison of Blood Meal of Three Tabanids

Av . Wt of normal Av . Wt of engorged Blood
?ly in willigrans ﬂlu in willigrems  consumed
Iabanus
gquinguevittatus
Hiedemann 82 1340 0,090 c.Ce
iabgnus abactor
Philip 68 42 L6 2 0,186 c.e,
Tabanus suleifrons
Hacguart 22 .7 58 o5 0370 c.ec.

Tabarnus atratug Fabricius

Females

&y

Color. Black, wing with derk browm to black,
Size, Lengih, 20 n.m, Yo 26 m.ga,

Pertinent Characteristics: Lerge. Lye bare., Antenmae black,
third segment rather slender with o prominent, slonder, dorsal
process, which projocts forward somevhat. Thorax, sbdomen and
legs black, Cell K5 decidedly narrowed at uﬂrain.

Male: Area of larpe facels of aye extensive.

3

idest kmown of the horsellies,

This is probably one of the wi

although mogt workers never report the adults o hacome very abundand

while the larvel sbeges aro rather numerous and easily collscted

nearly any season of the year, Schwardd s (17) sitetes that in common

with most Tabgnidac, Tabanusg atratus Fabricius deposits its eggs in

- *

masses which are so constant in structural plan as to make specific

determination of the egg mass resdily possible, He reports the
|



incubation of the egg masses under lzboratory condifions to have
hatched in a constant pericd of five days. Hgp msges of this specisas
have been reoadily collected from twigs, liubs, leaves, debris, slc.,
around standing water or gluggish brooks and sireams, The females,
l%mwever, do not always select a favorahle site as ono mass was collected
from a clothes line rope over a cement porch, vhile several wasses

were collected from cement walls of & filtoer bed whers the emerging
larvae would very likely be waghed with the effluent into the

drainage stream,

The white larvae, strikingly wmarked with hlack, were the commonest
larvae collgeted in the field; invariably found in saturated soil at
the margins of streans, farn ponds, lakes and drainages {rom dairy
barns., The instances of canngbhilism in this specles were observed most
frequently with this species as two larvae could nol be placed, even
tewporarily, in a vial or jJar withoubt the resulting death, uswally of
the smallest individual, This phenomena might din pari explain the
paueity of adults as the majority of the larvae {rom a particular
habitat would fail to live long enough to develop iumbo adulbs,

larvae reared .in the laboratory readily fed upon earthvormns and
other annclids that were collected from filter beds. Pupation was
usually bensath the swriace of the media, 4 total of 20 adulbs have
energed iﬂ the laboratory.

7 7 Pupal Period in Days
10 ' 13.5
R 1




obgorred mmhors

Y. Howell

tvo sessons of extengive colleciing

. Sad S
DS LB uina

seems te snmoy cebitle ss nmuch

sore chenooens o he

a

Tabanvs

while one

Hine

Golor,

at;

length 8pot

P

o r Y ey
[ Tiglly WO o Hlgil,

Joe

3 T W “%
oize,  lengoan, L

"
LA
‘!

omha fark
ﬁfﬁ\"l;.«,

LA

with

Y]
ft
poec]
st}

b**eeﬁ ua“ms.
with black hair;
eross

j )

of The

Hovrawe or,




7

. .
In Payne Ceounty haviy

dor Iahoratory

obbaincd wu 3

20 larveo heve heen NG

e

male emerging on Junc 15, I

larvee are noticeably cylindrical ond possess a dull yellow coloration

¥ 2.t - L3 S A | o I D T
The habibat of Five collecting peints was identiesl dn that iv
tracs and tho soil ung sparasly covered with

cr

vagata
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employed 8s & resring nedia with ecarthworne as o food, The larvae
deﬁelop slowly and apparently are not very oggressive as two larvae
were placod in the same container for three wecks in the ahsence of
any Tood without eny barm to either cf the larva, Ounly one record
of the size of g mature larva was obbained, this being 24 m.m, in

length and 6 n.n, in dianeter,

During the pagt two seasons, Tabanus equalis Hine was notb

abundant in Payne County, but apparently ls more numerous in the
asstern part of the state, Feuw {lies woro collected from livestock
while the majority of the ield collected specinens were Laken frowm
the cab of a'pickup vhich had attracted theo females apparently by

its motion,

Tabanus linscls Fabricius

Female:
Goler, Yellowish brown to blackish, with three rows of
yellowish-oray spols on abdomen,

Size, length, 10 am, %o 15 m.m,

Pertinent Characteristics: Eye bere, purple with a broad,
diagonal, green stripe from inner angle to near outer
margin, and a V-shaped wark above, the apsx near end of
lowér band, lesonotum gray, with erect black hair and
recuwnbent palo-yellowish hair., Wing hyaline including
costal cell, Abdomen above with a mediamn, parallel-sided,
yellovwish or whitish stripe,

Manle: Essentially same as female,



The

‘etriped horseflyt, Schnorrevhorz (16} records $his fly as heing

8 . . 2 00 KN LRI A I % P PR P ey =l FI RS
sakon from April 23 %o Sewbouber 29 awnd veaching tho pesk of iis

energence at tho

b

mmbors ©

axcort for a briel poricd bolbween

geasretions w”vﬂl ocours in the later part of July.

Adults were comupnly ohsorved throuslious
instance vhen large mumbers vers provale

were obsserved In dugust 1950 in cagis

1L N L . - e e i O N - 5
Tabonus linecola Fabricius wore wresent on the najoridty of

yr any secgon of the year in
nolst =0lil somewhat removed fron permanent wator. Yhe larvee, fownd

within the top two inches

10-12 per squere yard, 3

favored habibet regordloss

which is uswslly associated with many othor spocieg,. Little additionsl

information on the biclogy of this speclos has heeun added o that
provided hy Sehwardt (17) who worked inm a sindler avea, Fifty-six

adults have heen reared fron field collected lsrveo. OF this muaber,

wales wilh on aversge pupal peried of 10 deys and 256 waere

L=

30 wewrs

Temales with an eversge pupsl peoriod



Color, Hesonobum groyish green, ahdemon hlse
call orange Lroun.
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Onoc female wag eollected on June 15, 1950, while alighbing

&l

ﬁpon the back of a cow, This is the only instance of seeinz this
specios in the field,

Two vhite larvac, 30 mua, in lengbh and possessing a distinct
brown stigmetal spine were colleched from saturated soil hordering
a Tarm pond near Claremore, Oklahoma, on ﬁ@Cembsr-T, 1949, (ne of

the specimens emerged as a female on June 14, 1950, after a pupsl

period of 13 days.

Tabanus nizripes Wiedemann

Femaleo:

Color, Urownish black, Wing hyaline. Fore tibia with g few
whibe hairs at hase.

Size, Ilength, 11 m,m, to 13 n,u,
dark orange brown to entirely black, UHesonctuws reddish hrova

g
to mearly black, Wing hysline, with Drowm veins end yellow
soigma ,

Pertinent Cheracteristies: Bye bare, unifermly dark, Antonna
i

Male: Head large with areas of large and sncll Tacets charply and
LR

strongly differentiated. UWhole body dark brown with black hair.
Venter of abdomen with narrow posterior bands,

Two larvae wers collected in the fall of 1949 ‘rom saturated,
shaded soil at a spring seep., One male energed on June 12, 1950,
éft@r eleven days pupgtion., 4 number of larvee were also collected
from saturated, ssndy seil at a spring seep in eastern Texas. Seven
females and three maleg emerged with an average pupal period of nine

days. Schwardt (17) states the species is of lititle econonmic

importance in Arkansas, but does not mention any host, No females have
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1ig rather rare species have never been tgkon in
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depth of twvo inches, mogt of ihem being from 0,5 inch o 1.5 inches
below the surface. There was no evidence that they ponetrated
deeper into the soil to escape dessgication or freezing.

Estivation oceurred in short dorso-ventrally flatitensd tunnels

in the dry soil, During periods between rsainfalls the finding of
such tunels was a definite aid in dotermining the presence of
larvae. Plate I 4 illustrates a nearly matwre larvae during
estivation,

Host of the larvae were haken from shaded dry-wash gullies
where American elm, chittamwood and burr oak trees were usually
present, Exceopt in thiwee locations, American eln was always present,
Plate I B shows a typical dry-wash gulley whsra larvae were ususlly
collected, A4 series of 12 larvae, ranging in gize from very smgll
o full groun, were collected in about four sguare ysrds of slightly
noist grass-covered soll under a smnll buiton bush, Two ggéggiﬁgg

lasgiophthalns Mecquart larvae wers taken in the same place, furnishing

he only instance of another species heing collected in the same

location with Tabanus guwleifrons Macyuvart,

-

Several lsrvae, ranging from & Yo 32 m., in length, werse cellected

~ 3
from slightly moist gragss-coveréd scil along a =light drainage
depression traversing an open sod pasture. There were ne trees or
bushes within seversl hundred feet, Other examinations of treeless

pasture land were negative, therefore this one finding seoms atypical,



Plate I




41

In cne favorable site, approximately 10 square yards of soil were
examined and 2 28 larvae, ronging in length fron 4 %o 32 n.n. vers
found, Thus, one collection consisted of larvae ranging in size from
very small 0 nosrly grown,

Collectlons were uwede throughout the year, and although grown

larves woroe ahundant

and June, they wers found overy uonth,

el

1]

Most field=collscted larvas, when brought to the lsborsiory, completed

growih year; hovever, some required nore
than one year to complete ©

C"

Sogethor with fiold findings, s that gleifrong way have elther

a che or & two yesr 1ifa oyele,

eeil temperatures

mgmber of fully engorgsd lorvae
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Thres pupas of

which Jurvao similiancously collecsed, Cne pupz wap lying in a

horizontal posgiticn very near the soll swilace, The twe were

‘» a2 -8 RN US SRR IS SR SRR SN RN S, . .
in g vertical positlcen with iho anterior end of the pupa aearly

] A . . s e o T ey Fe g0 e
oxposed. Ghe of anerged as a malo on July T, 1900, the ssrliest
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seagonal emorgence of this specics In the lshoratory.
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larvas, OF this munber, 29 were ales with an
of 1% days with the remaining 2% males heving an
of 14..5 daya. 1w langth of pupation which is sbout 15 days is

soiewhat shorter than the average of 18 days
in Hew York,
ddults usually moke their appearance abouws the first of July,

5,

nee duping the month of Ausust with

reaching their vaximuz abund

popwlations declining in September. "The large amcunt of bloocd cone
sumed by &l F has swonsgtreted by Tazhiro (20)

bleod meal to be (370 c.c. With an gveroge

.
TR

por hour, a wmeen volume of 118 c.ec, of blood would

be congumed le animal in The total losgs nay

coucelivably b foeding

Howell at, al, (6)

punctures, This sp
as & posgible vechor of anaplasuwosis which inferwmation would assist

in ranking Tebeuus suleilfrons iequart ¢s vae of tho more important

vestes throughout o large portion of tha United States,.

Tobenus trimsculatus Palisot de Beauvols

Female:

GColor. Thorax largely t':"“'?"’
black, Prowinent whilte,

15 w2, o 18 n.o,

o
u.
C‘,
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instances were found in soil Hhat was gquile masied with troe gnd plant

d, however, in rearing the larvac, as many

rasgon would refuse to feed and conscguensly
pupse would develop noreelly and pricr o

b

conditvion, A les emerged

with an average pupal period of &.5 doye end tuo wales which hoth

rvopated in 9 doys.
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Tabanus venustus Dsten Sacken

Femgle:

Coler, Dark, wing variegaited; ghdomen with a medlian row
of vhite triancles,

Size. Length, 16 m.n, to 18 m.m,

Portinent Characteristics: DLye bare, purple, with two
narrow green bands, Second palpal segment browm, with
short black and yellowish hair, Mesoscutwm with gray
pollan and pile and longitulinel stripes of browm pollen,
Wing nearly hyaline with dark brownish infuscations, Cell
Rs somowhat narrowed at margin, Abdomen above dark brown
to black, first tergite with a small, wedisn, vhite spotb;

£

tergites IT-VI with median white itriangles,
Male: Facets of upper two-thirds of eye scarcely larger than those

of lower third, Palpus, thorax, and legs nearly black, Venter
dark brown,

4dults have been collected occasionally feeding on the underparts
of animals, Schwardt (17) stetes this specics has been rarely waken
as an adult and collected three larvae from the hanks of a spring fed
pond, Schnorrenberg (16) obtained one ege mass in the laboratory for
which the incubstion period was threc days.

The white, slender larvae possess a brownish stigmatal spine
that is not very prominent and only seen under closo chservation,
Iarvae were collected once in large mumbers in the mud bordering g
small, sluggish drainsge diteh from a dairy barn. o apparent

ey

difficulty was expericenced in rearing the larvae and 30 adulis

emerged in the laboratory. Of this number, 14 vere males with an
average pupal period of seven days and 16 females with an average

vupal pericd of eight days.
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Ag The basic problen of bwly was primarily of a

nature, no emphasis was placed

ey

larval stages, Thig phase of tabanid biclopy is the least unforsicod
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and probably the most d¢ifflicult part of the tabanid taxonouy as it

has come under the writer's observatlon that many ]
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localized sreas. An exemple of

larvao were collected in Bast Texas
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rrevicusly not collected, Ons robanus atratus

o
i

bricins nale, OF the hundre

Fabhricius lovrvae

. P b . 4 27 - RIS B4 I . o, L. & e
collechted during ths cowrse of thipg stuwldy, it was helieve
wnfanilisrity with the speciss could heve heen respongible for

LI - 2
siven ag it

MOPe Corinon

it should hs used with

ru

1. édntericor enloped ring of
o covering wmors than

Anterior colored ring not wider on £ides of BOCYeeessaass 1

2, Ahdominal segwents 1 %0 7 with o ¢
projection P.Sucrlorl

orsal nedisn puhscand

;\,}.Itlpe"nunicuut 3

F

hdomingl segments lacking such projectioN.eeecescsvenese 4
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Pubescant areas dark brown to black; no terminsl exsertile
spine; dorsc-lateral color projectilons of mesothorax broad-
ening posteriorly; dorsal median pubsscent projections of
abdominal segments 1 to 7 very disbinet and over halfl the
length 0f SOt eecevonseeasronsees Lobanug atraobus Fabricius

Pubescent areas paler; terminal exsertile spine distinet;
dorso-lateral color preojections of mesonotun not enlarged
posteriorly; dorsal median pubescent projections of ahdominal
segments 1 to 7 indistinet and never half the length of
SELTICNT cseensensvvvsssnaonsssescsnsrsasse Labanus ghyzius Say

Anterior ebdominal snnull broad, a transverse non-pubescent
area dorsally in each one; a distinet pogterior annulus on
mosgt of the abdominal segments, ospeclally the seventhess 5

Anterior abdoninal annuli narrow and without a transverse
area on dorsal side; posterior annull very narrow and
IPTOLUlATY tecrsnsnossasanssoseeess tabanus vivax Osten Sscken

Thoracic stripes on second and third segments subsqual; no

dorso~lateral isolated spot cephalad ahove the rather small
declining lateral row of spots on anal segment; anal segnent
usuelly tapering, the siphon elongate, dark when extended...
cecoscasvecocrseees rabanus trimoculatus Palisot de Beauvols

Thoracic stripes on second segment distinctly longer than
those on third; dorso-lateral spol on amnal segment above
lateral row of spots; anal segment rounded, siphon when
extended rather short, about the lengbh of posterior ring.. 6

Length of mature lervae alive 27-30 ma., preserved 36-=40 i,
GoeosensovseseseEvoesRRsOECOIOEOLR Tahaﬂus I'Giﬂ‘fard‘tii LIiedCl‘lann

Length of mature laorva preserved, over 40 Meseeceevsoves
sessveesssaseansessss LAKONUS nisrescons Palisot de Deauvols.

[o]

Posterior ring of anal sepment absent or vestigial..iaeee ©
Posterior ring of snal segment present, narrov to broad,, 13

A latersl pubescent spot shove anus; anmuli of meso-~ and
mebathorax end shdominal sogments scorcely visible..eeess 9

Yo lateral pubescent spol above anus; annuli of shdeminal
segrents slender Dub distinNCleceeeesscscossessccnvsoocoens 12



9.

10.

11,

12,

13,

11!-0

&1

Iarva with 2 serios of dorsow-latcral short dark dashes
vhich may or may not he connccted hy faint shadings;
translucent brown or green I 1if0.i.ieccesescesocesonnss 1l

Lerva chielly whitish, paculations if present not prominent
except for accumulation of dirt on pseudopolS.eeccececess 10

hral siphon very short; boldy completely covered with sitrisze;
thoracic segments with fzint nsrrov rings anteriorly.ceses
WO 000 QIS GLIEITEPOOEOCEPINRNOGESER OIS IIYbOBQtPQ trispila (Eﬁliedem‘ann)

Anal giphon moderately elongate; body smooth end shining on

kS
dorsun and venbsr, striate laterally; no dark annuli;

tracheal trunks hlack and CONEDICUIOUS  eevsereecennsosnces
O P S SO PABEEPTEPAPR OV SO IEE NS OPOSS {t“a}\)anlls 'ilivosl_l_s. Gsﬂben SaCIcen

Daghas confined to abdominal reglon; no rubescent bands on
anberior margin of meso- and metathoracic segments.
L N N N I N I IR R H:;"bOYli‘hI‘& l&SiOD"&;h&]ﬂ!&a

L3 L
{Iecguart)

Daches extending onbo thorax also; pubsscent bands connecting
across or rumning around thoracic segnents anteriorlys

mature larva 25 mm, long; thoracic hands pale, not evident

0N BDAOTEN e e sesesvsanesscess Hyhomitra illota (Osten Sacken)

Hoture larve 17-19 mm, in length alive, 20-22 mm, preserved

PRI U EIN P PO RGE PR LOIOCIBOORINROGOEERS H}j’bol’titra minugeunla (Hﬁl’l@)

Matwre larva green when living in sphagnum, 22-25 mm, In
length alive, 20-28 mn, ProSeIVed .ieessevsssessassccnrsns _
ceesecesavsscnsasrensasavseens Hybomitra trepida (MeDunnough)

Elongate dorso-lateral posterior pubescent projechticns from
anterior ring of mosothorax very distincelciieecveececceene
Tobanus linecls TFebricius

Q-.----Oo&ot-i.ottv.con..lc.lcio.l &

Elongate dorso-latersl posierior pubcscent projechlons from
anterior ring of mesothorax present but so indistinel that
vigible only under good magnification, can be regarded as

ahsen‘h.......l..'.."'........O...."O.l......q.l."‘..0.. 14'

Mature lerva largej; more than 30 mm, in length fully relaxed;
nearly all white or eresn except for mouthparts, tracheal
trunk and posterior ring of anal S8ZENT esecsccocsconsnae 1D

Vature. larva small; less than 25 mm, in length fully

rel@:{eaoocvaccooo‘.-6000ocoo.onno.co-----o.o-oo-..-w-u-'ot 16
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16.

17.

¢}
48

Ansl segment with a distinet arc of brown puescence

joining pubescent anal ring with lateral region of
posterior ring; posterior ring brown to gray; 30-35 wm,

in lengll preserved..eeesees.-ss tabanug suleifrons lHacquart

dnal segment with no projection frow pubescont snzl ring or
posterlor ring; posterior ring light brown; 45-50 mm,. in

longth preserveteicessscesvessssese 10anus gipantous Dogeer

dnal segment with a distinet anterior ring of pubescouce
including anus, with two posterior lateral projections from
Ih esenscsassssessessesesesssiabanus quinguavitiatus Wiedemann

Ansl segment withoul a digtinct anterior ringesceceescees 17

Anal segment with a slender longitudinal pubescent spols
dorsally and laterally.cseceesees &bylotus bicolor Wiedemenn

Anal gegment without dorso-lateral spots, sometimes with a
small round lateral spot... Hybomitra septentrionalis (Ioeow)




List of Oklshoma Species
The taxonomic arrangement and synonony of the following list
has been taken from Philip (14). Wine genera and 09 specles have

been collecied or reared in Cklshowma.

TABANIDAE Osten Sacken., 187576,
Subfanily MMWHMEMW,E@.
Tribe PAVGCHTOTI Enderlein R 1922,

Genus BSENRECKIA Rondani, 1863,

1. Egenbeckis ineisuralis (Say), 1823,
14-15 June,

Pangonia incisuralis Say, 1823,

Tribe OCHRYSOPINI Enderlein, 1922,
Genus SIIVIUS Meigen, 1820,
1. Silvius notatus (Bigot), 1892.
30 August.
Silvius laticallus Bremnan, 1935,

2. BSilvius pollinosus Williston, 1880,

& June-5 October.

3. Silvius guadrivittaius (Say), 1823,

9 June-27 Auvgust,

Chrysops quadrivittatus Say, 1823,

Ao Silviug guagdrivittotus subsp. Lexagus Pechuman, jo3g,

22 September,



%

Genus GYEiSCL Meigen, 1800,

b

5.

Chrysons aestuans wan der Hulp, 1867,

719 July,

Chrysops mocrens Walkor, 1€ /8

Chrysops brunnea Hins, 1903,

12.28 J‘!Jl@

Chrysops callida Osten Sacken, 1875,

26 ¥ay-13 August,

Chrysops callidnlathilip, 1941,

Chrysops celerils Osten Sacken, 1875.

29 4rril,

? Chrysops cincticornis Walker, WQAS

? Chrysops r ikBrchond, 1917,

Chrysops flavide Wiedemenn, 1821,

1 June-~2]1 Septewber,

Chrysops conifrons Halker

Chrysops gulterasi Brunetiti, 1923,

? Chrysops pallidus Bellardi, 1859,

Chryaops fulvastef Usten Sacken, 1877,
719 July.

Chrysons coloradensis Bigot, 1892,

Heterochrysops fulvagter Krober, 1926,




7. Chrysops geminata Wisdemanm, 1828,

Chrysops fallax Osten Sacken, 1875,

8, Chrysops inda Osten Sacken, 1875,

328 July.

Chrysops pilumnus Krober, 1926,

9. Chrysons moecha Osten Sacken, 1875,

-26 June,

Chrysops maechus Seg 1936

10. Chrysops montana Osien Sacken, 1875,
12 June,

Chrysops furcatus Hine, 1904,

11, Chrysops nigra Hacquert, 1838,

23 lzy-6 June,

Chrysops carbonarius var, B Walker.

12, Chrysope obsoleta Wiedemannm, 1821,

June-23 July.

? Curysops trinctats HMacquart, 1836,

Chrysops morosus Osten Sacken, 1875,

Chrysops lugens Hine, 1203,

Chrysops lugens var, Worosus Daecke,

13, Chrysops pikei Whiitney, 1904,

16 June.

1907
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1. Chrysons pudica Osten Sacken, 1875,
16 June.

15. Chrysops seporate line, 1907.

20 April-22 June.

16, Chrysops peguax Williston, 1887,

9 Juns=28 Avgust,

sops undvitiata Macquard, 1855,

? Chrysops fascipennis Macquart, 1834.

18, Chrysops vittola Wiedemann, 1821,

6 June-7 4ugust.

Chrysops areolatus Wallker, 1543,

Chrysops lineatus Jaeonnicke, 1867.

19, Chrysops wiedemanni Kroher, 1926,

5 June-06 August,

Chrysops chsoletus of authors, not Wiedemann, 1821,

Chrysops fraternus Kroher, 1926,

20, Chrysops sackeni Hine, 1903,

25 fpril,
Subfanily TABANINAE Ioew, 1860,
Tribe CHLORCIABANINI Fhilip, 1941,

Genus CHLORCTABANUS Iubz, 1909,
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1, Chlopciabanus eropuscularis (Bequafart) R 1926,

10 Sune=5 July .

Tabenus sulphureus Palisot de Beawvois 1813-1820,

Tabanus flavus Macquart, 1834,

Lfghanus pexlcanus of authors, not Linnasus,
Tribe TARAHINI Enderlein, 1922,

Genus ATTLIIUS Osten Sscken, 1876,

1. Atylotus bicoler Wiedemann, 1821,

22 July.

Tgvaugus pulvescens Walker, 1843,

Tabanus ruficeps lacquart, 1855,

Genus ANACTMAS Fnderlein, 1923,

1. Anacimes dodgei (Vhitney), 1879,

14 ‘iﬁpril-:lﬁ Yoy,

Tabanus dodgel Hine, 1904,

Gonus IEUCOTADANTS Iz, 1913,
1. Isucoitahanus snnulatus (Say), 1823,

3-12 July.

Tabanus anmddabuys Say, 1823,
Genus HYBOMITRA Enderlein, 1922,

1. Hyhomitra difficilis (Wiedemsun), 1828,

& April-20 Yoy,

Iybomitra carolinengis of authors.

Tabanus difficilis Wiedemanm, 1328,

—
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2. Hybomitra lssiophthalma (Macquert), 1938,

3.

Gonus

1.

16 April-23 July.

Tabanus lasiophthalmus OUsten Sacken, 1876,

Tabanus punctipennis Moequart, 1847.

Tabanus notabilis Vialker, 1848,

Iylostypia lasiophthalmus Enderlein, 1925,

Therioplectes lasiophthalma Osten Sacken, 1878,

Therioplectes (Sic) lasiophthalmus Krober, 1930,

Hybonitra patulus (Walker), 1848,

15-29 April,

Iybomitra oklshomensis (Stome), 1933,

Tabanus oklahomensis Stone, 1938,

TABANUS Linnaeus, 1758,

Tabenus abactor Philip, 1936,

10 June-29 September,

Tabanus gracilis Sanborn, Stiles and oo, 1932,

Tabanug abdominalis Fabricius, 1805,

2 July-8 Septeuber,

3. ZIabanus guoricanus Forster, 1771,

9 June-14 August,

Tabanus plumbeus Drury, 1773.

Tabanus ruficornis Fabricius, 1775,

Tabanus limbatus Palisob do Boawvois, 1807.




Stiematophthalmus arericanus Enderlein, 1925,

Tabanus americus Hosier and Snyder, 1918,

4. Tabanus atrabus Fabricius, 1775,

10 June-8 Octoher.

Tabanus americanus Drury, 1773.
} 4

Tabznus niger Palisob de Besuvols, 1897,

i

+3

ug Yiedemenn, 188,

e
=1

g

ahsnus val

]

Sirala streta Baderlein, 1935,

Stigmatophthalmug abratus Gnderlein, 1925,

)

5, Tavonus cymsbophorus Osten Sacken, 1576,

6=26 August,

6. Tabanus equalig Hine, 1923,

25 lay-28 July,

Tabanus uniformis Iine, 1917,

Tabanus aagualis Jones end Bradlsy, 1924,

7. Zabanus fairchildi Stone, 1938,

3 June-R3 August,

Tabanus vivex of authors,

8, Tabanus fulvulus Wiedemann, 1828,

16 June-24 August,

Tabanus fulvofrater Walker, 1848,

7 Tabanus mutatus Walker, 1£50,

O

. Tobanus fulvilus subsp. pallidesceng Philip, 1936,

9 July-29 bugust,



10.

11,

13.

1*‘!{'0

15,

o
[

ugeicogbatus Hine, 1906,

1 June=-24 Ssplember,

ry,

Tabanus gigantous Degeer, 1776,

9 July-21l September,

Tabanus linsabus Fabricius, 1781,

? Tabanus oallidus Palisot de Bsauvois
& ?

Tabanus bleolor Macquarts, 1847,

(331

£

Moy

abanus caegiofascistus Macquart,

Tabsnus linecls Fabrieius, 1794,

17 April-l6 Ausust,

Tebauus vicarius Walker, 1848,

s,

? Tgbonus comuixbus Walker, 1860,

fabanus compacius 4ldrich, 1905,

Tabanue quinquemaculatus Hine

Tabanus lincols subsp, scubellaris Weller

17 &pril-25 Sepbembor.,

Tabanus lineols of suthors (partim

"

Tehanus longus Osten Sacken, 1276.

9 July-20 Augusth,

Tabanus nelanocerus Wiedemann, 1828,

6 June=7 July.

1655,

1809,
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16. Tabonus molestus Say., 1623,

3 June~13 July,

Atylotus tenossensis Bigot, 1892,

17. Tahanus muloris Stone, 1935,

21 June=2 July,

16, Tebanus nizrescens subsp. atripemnis Stone,, 1935.

14 June,

19, Tabanus nigripes Wiedemann, 1821,

12 June-~Q July..

Tabanus coffeatus Fzequart, 1847,

20, Tahanus orbicallus Philip, 1936,

21, Tebanus proximus Valker, 1848.

17 July-R1 September.

Tabanus benedictug Vhitney, 1904,

22. Tabanus punilug Foequart, 1838,

10 June-~30 July,

23, Tabsnug punchifer Ceten Sacken, 1876,

11 June-24 Auguss,

24, Tabanus avingquevitiatus Wiedemsnn, 1821,

me-19 August,

oy

23

&

Tabamis costelis Wiedemann, 1828,

Tabanus vicarius Walker, 1848,

n

Tabanus halilmorensis leequart, 1855.

e ! S e D

Tabanus floridenvs Szilady, 1926,




i%

25, Tabanus reinvardtii Wiedemann, 1828,

15 June-8 July.

Tabanus erythrotelus Walker, 1850,

26, Taebanus sackeni Fairehild, 1934,

22 July-19 September,

Tabanus longus Osten Sacken, 1878,

27. Tabonus sagax Osten Sacken, 1876,

3 August-21 Sepbember,

Atylotus baal Townsend, 1895,

Tsbanus dawsoni Philip, 1931,

26, Tabanus gparus subsp. milleri Whitney, 1914,

Tabanus nillerdi Bequaert, 1933,

2% Tabamus stygius Say, 1823,

12 June-12 July.

30, Tabanus sublongus Stome, 1936,

27 bdugust,

31, Tgbanus sulcifrons lMacquart, 1855,

20 June=~24 Cotober.

Tabanus veriegotus Fabricius, 1205,

Tabanus tectus Osten Sacken, 1876,

Tabanug exul Osten Sacken, 1878,

32, Tabsmug trimaculatus Palisot de Deawois, 1807,

27 Mey-25 August,

Tabanus aggbimm Bose (ns) by Macquart, 1838,

Tabsnus quinguelineatuys Macquart, 1834,




59

33. Tabanus venustus Osten Sacken, 1876,
2 June-17 August,
34, Tabanus vitiiger subsp. nippontucki Philip, 1942.

35. Tabanus vittiger subsp. schwardti Philip, 1942,

36, Tabanus wiedemanni Osten Sacken, 1876,

17 June-19 July.
7 Tabanus palpinmus Palisot de Beauvois 1813-20,

Tabanus.ater Wiedemann, 1828,

37. Tabants zythicolor Philip, 1936.
15 July.



The family Tabanidse which composes the horseflies and decrflies
constituﬁé a very important group of exbternal parasibes to domestic
animals in the United States. In securing a blood meai, horgeflies
consume quantities of blood and alsco cguse much blood %o ﬁricklé from
the feeding punctures, These feeding flies cause animels to hocome
restless and consequently to grage poorly. Beocause of this type of
feeding habit, diseases such as anapleosmesis and tuleremia are
mechanically transmitted to new hosts by the horseflies.

Various phases of tabanid biolegy have been investigated in the
(R}

course of this study with particular reference to the lairval habitais.

The larval habitat of Tabanus sulcifrons lMscquart is presented in detail,

ormation on the larval habilat of Tabanus abacho hilip and
Information on the larval habit Tabenus abactor Philip

Tabanus equalis Hine is reported for the first tims, Additional data

on larval habitats of wany Oklahoma speclies are also presented,
Information to the rearing of immabture stages of tabeanlds has
heen described and several new types of larval food has been demonstrated
to bo quite usgeful and time saving,
4 gpecies list of the tabanids foumd in Oklahoma %o the present
has been given with the pertinent synonomy of all the spscies, Hine

pecies are knowa to occur in Oklahoma and of this muber,

kY

genera and 69 g
seversl species have heen collected or rearved for the first time., The

genus Tobanus forms the mogh important and largest genus of this group.
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