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ABSTRACT 

The sampling for Tabanidae in a three county area of 

the Texas Rolling Plains was done in 1978 and 1979 to de

termine the seasonal distribution of Tabanus abactor Philip. 

Environmental data were gathered as well to show correlation 

between environmental abiotic factors and the population 

fluctuations of this species. Geographical distribution 

studies were conducted within boundaries of the Texas Rolling 

Plains for this two year period also. Tabanus abactor was 

shown to be present from mid-June to mid-September in the 

three county area and was found inhabiting forty-six of the 

sixty-two counties within this geographical region. 
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INTRODUCTION 

Members of the dipterous family Tabanidae constitute 

an economically important group of insects, particularly from 

a veterinary point of view, within the Texas Rolling Plains. 

Adult females of this family of flies are obligatory blood

sucking ectoparasites of warm-blooded animals with an appa

rent preference for large mammals such as cattle, horses, 

deer and humans. Blood loss for cattle in severe cases has 

been estimated by local ranchers (Bob Masterson, personal com

munication) to cause up to 200 lbs. (90 kg.) of weight loss 

per head under heavy fly attack in one season. Associated 

with blood feeding, the potential exists for the transmission 

of livestock disease organisms via the fly's contaminated 

mouth parts. Additionally, the open wound resulting from 

tabanid feeding offers a possibility for screwworm attack 

and/or other infestations. 

The most abundant tabanid in the Rolling Plains area of 

Texas is Tabanus abactor Philip. It is locally known as the 

"cedar fly", a common name given to it by the ranchers due to 

its common occurrence in mountain cedar (Juniperis mexicana 

Spreng) groves. It is a common belief among the ranchers 

that there is some close association between these trees and 

the development of the fly. 

Due to its apparent economic importance and the lack of 



available information, a long range study designed to eluci

date the biology, life history, distribution, and control of 

this fly was initiated. The herein reported research was a 

part of this overall study. The objectives of this re

search were (1) to determine the seasonal and geographical 

distribution of T. abactor within the Texas Rolling Plains, 

and (2) to identify other tabanid species with which T. 

abactor is associated. 

In this thesis distribution is defined as "frequency of 

occurrence or extent of existence". Seasonal distribution, 

in this regard, will refer to actual occurrence in number 

and frequency of T_j_ abactor in late spring, summer, and 

early fall months in the Rolling Plains. Geographical dis

tribution, on the other hand, will refer to the presence of 

T. abactor within a specific geographical region (the Texas 

Rolling Plains) with a delineation of boundaries that limit 

this species. 



LITERATURE REVIEW 

Biology of Tabanidae 

The family Tabanidae includes a large and cosmopolitan 

group of flies known by a variety of names including horse 

flies, deer flies, breeze flies, green heads, and others. 

Several authors (Hosier and Hansens, 1974; James and Harwood, 

1969; Philip, 1931; Tashiro and Schwardt, 1953; Tidwell, 

1973; and Wilson, 1967) have described the general appearance 

and habits of the adult stage. Adult tabanids are usually 

large in relation to other flies and may range from 3/8 in to 

1 in (10 ram to 25 mm) in length depending upon species. They 

are strong fliers and the females are notorious blood-sucking 

pests of many warm-blooded animals. The males, which do not 

suck blood, apparently feed only on nectar from flowers or 

other vegetative liquids. The eyes of the adults are very 

large and widely separated in females and usually contiguous 

in the males. The antennae are short, project horizontally, 

and consist of three segment^ with the flagellum, or terminal 

segment, being subdivided by annulations into flagellomeres 

or subsegments. The wing venation is characteristic in that 

the branches of R 4 & 5 diverge broadly and enclose the apex 

of the wing between them. The mouthparts of the female are 

blade-like and function as cutting instruments, with the 

labella or distal end modified for sponging. 



Most species are aquatic or semi-aquatic in breeding 

habits. The eggs are normally deposited in layers on ob

jects over standing water or mud during the warmer months 

of the year. Incubation of the egg is greatly influenced 

by weather conditions and the type of habitat in which they 

develop. The usual range for the best studied species is 

from five to seven days (James and Harwood, 1969). 

Larvae are cylindrical and taper on both ends with a 

small head and usually twelve additional segments. Upon 

hatching, the aquatic species fall to the water or damp mud 

and usually burrow into this media. Most are predacious and 

some have been shown to be cannabalistic. The larvae of 

Tabanidae are commonly encountered buried in wet soil around 

the edge of salt marshes, in roadside ditches, and overflow 

from rice fields. Certain species may be found in moist leaf 

mold and debris, rotting logs, or in the water (Schwardt, 

1931 and 1936a). Some inhabit tree holes and brackish water 

while others have been shown to be terrestrial. Schomberg 

and Howell (1955) have shown_that Tabanus abactor Philip and 

T. equalis Hine develop in soil in shady areas, and under 

either dry leaves or sparse short grass where water never or 

seldom accumulates. Jones and Anthony (1964) have shown 

similar habitats for T\_ sulcifrons Macquart and T\_ quinque-

vittatus Macquart. 

Most temperate climate species produce one generation 

per year. Some species, such as Tabanus subsimilis Bellardi, 



may have two generations per year, whereas others, such as 

T. calens L. require two or three years to complete their 

development (Schwardt, 1936 b). 

The number of larval instars vary with species from 

six to eleven, but is very difficult to recognize in most 

species (Chvala, et al., 1972). An excellent account of the 

early immature stages of Tabanidae may be found in the study 

of Marchand (1920). The most comprehensive study of imma

ture tabanids was by Teskey in 1969. 

James and Harwood (1969) stated that when the mature lar

vae prepare to pupate, they usually move into drier soil, 

usually within an inch (2.54 cm) of the soil surface. This 

stage of development requires from five days to three weeks 

for completion. Pupae resemble those of naked Lepidoptera, 

are obtect, rounded anteriorly and taping posteriorly, with 

leg and wing cases attached to the body. The abdominal seg

ments are free and each is about equal in length, segments 

two to seven each bearing a more or less complete ring of 

spines near the posterior third. The adult fly emerges from 

the pupal case through a slit along the dorsum of the thorax. 

Upon emergence, the flies reach the soil surface, the 

wings unfold, and a brief "resting" period on nearby vege

tation is completed before feeding. 

Distribution and Biology of Tabanus abactor 

Tabanus abactor was described by Philip in 1936 from 



adults collected in Eastland County, Texas. Philip also 

reported T\_ abactor from Brown, Dallas, Edwards, Gillespie, 

Hays, Johnson, Kerr, Mason, Real, Sutton, Travis, Uvalde and 

Zavala counties of Texas. He included three other collection 

locality names which are not included on present day maps. 

McGregor and Schomberg (1952) presented a partial annotated 

list of forty species of Tabanidae of Texas which included 

T. abactor. However, no exact geographical distribution data 

for T. abactor were reported. Easton, et al. (1968) reported 

T. abactor from Kinney County, Texas along with two other 

species of tabanids. Blume, et al.(1972) found that all 

tabanids captured via C02-baited Malaise traps in Kerr County, 

Texas on ten collection days were T_̂  abactor. Howell and 

Schomberg (1955) reported T_̂  abactor present in Oklahoma from 

June through September. Schomberg and Howell (1955) found 

that T\_ abactor was distributed throughout Oklahoma and parts 

of Kansas, Arkansas, and Texas. 

The larval and pupal stages of T\_ abactor have not been 

described. Schomberg and Howell (1955) reported eight tabanid 

larvae taken in Oklahoma were collected from dry grass-covered 

soil beneath a small chittimwood tree, Bumelia lanuginosa 

(Michx.) Pets., where standing water would not be found. They 

also collected four larvae in Texas from very dry leaf-

covered soil beneath a blackjack oak, Quercus marilandica 

Meunch., just below the crest of a hill where rain water would 

quickly run off. None of the larvae were buried more than 



1 inch (2.54 cm) in the soil. These twelve larvae were 

raised to adulthood and identified as T^ abactor. How

ever, only a general description was given for these lar

vae. 

Economic Importance of Tabanidae 

Tabanus abactor has been described by Schomberg and 

Howell (1955) as the most pestiferous of all tabanids 

throughout Oklahoma, parts of Kansas, Arkansas, and Texas. 

The females may imbide as much as 0.168 ml of blood at each 

feeding. Tabanus sulcifrons Macquart, a slightly larger horse 

fly will take up to 0.332 ml of blood per meal as shown by 

Tashiro and Schwardt (1953). Since tabanids are telmopha-

gous or pooled-blood feeders, considerable blood is lost due 

to the blood oozing from the wound until clotting takes place 

thereby decreasing the accuracy of the measurement of blood 

lost (Dickerson and Lavoipierre, 1959). While studying 

Tabanus lineola Fabr. in nature, Wilson (1967) found that 

female horse flies will seek a blood meal every four or five 

days. Also, he stated that the female must imbide carbohy

drates periodically for life sustenance since the blood meal 

is used to stimulate oogenesis. 

Annoyance ranks second only to exsanguination as a detri

mental effect of tabanid attack. Doten (1921) stated that 

during heavy infestations of horse flies, cattle may stop 

grazing as early as 9:00 a.m. and will remain in groups, 
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fighting flies until 5:00 p.m. This is a substantial part 

of the day that would normally be spent grazing or loafing 

in the pasture. As a result, cattle make little or no gain 

on the best of pasturage or may, in fact lose weight. While 

comparing treated vs. untreated cattle in a feeding study, 

Cheng (1958) found that after eight weeks the cattle treated 

for horse fly infestations weighed an average of 0.5 to 

0.66 lbs/animal/day (0-227 to 0.299 kg/animal/day) more than 

the untreated cattle. In a two year study, Roberts and Fund 

(1974) showed that cattle treated for tabanid control gained 

an average of 0.2 to 0.23 lbs/animal/day (0.090 to 0.104) 

kg/animal/day) more than the untreated cattle. 

Milk production in lactating dairy and beef cattle is 

significantly reduced due to horse fly infestations (Granett 

and Hansens, 1956 and 1957). The blood loss and annoyance 

resulting from the presence of these flies affects the young 

suckling calves both directly and indirectly in a cow-calf 

operation (McGregor and Schomberg, 1952). Webb and Wells 

(1924) found that horses, like cattle, cease feeding and may 

actually injure themselves while trying to avoid horse flies 

Possible disease transmission compounds the problems of 

exsanguination, weight loss, and annoyance. The study area 

involved is endemic for anthrax. Bacillus anthracis Chabert, 

and bovine anaplasmosis, Anaplasma marginale (Theiler) 

(Jim Humphreys, Pitchfork Ranch, personal communication). 

Howell, et al. (1941) and Stone (1938), using T. abactor 



and others, concluded that all epidemiological evidences 

pointed to the horse fly as an important vector of anaplas

mosis since 15 out of 49 transmission experiments were 

positive. Sanborn, et al. (1932) also used T^ abactor 

(erroneously reported as T^ gracilus Wiedemann) in conjunc

tion with four other tabanids to transmit anaplasmosis 

experimentally. This study showed that after feeding on an 

acute carrier cow, marginal anaplasm bodies remained in 

undigested blood corpuscles within the fly's (T^ abactor) 

abdomen for thirty hours after injection. Stiles (1940) 

postulated that the incidence of anaplasmosis seems to be 

influenced by climatic conditions since cases are most pre

valent during seasons of excess moisture which correspond 

to relative abundance of ticks and biting flies as vectors. 

Hippolates (Diptera: Chloropidae) have been incriminated by 

Roberts (1968) as a possible vector of anaplasmosis since 

they are commonly found around tabanid feeding "pools" 

which are actively oozing blood. He found that these same 

gnats may later feed around the eye conjunctiva of other 

cattle increasing the possibility of transmission. 

Greenberg (1973) stated that the anthrax bacillus may 

enter the host's body through pricks, or lesions which is the 

method used by the biting fly as a vector. Krishna Rao and 

Mohiyudeen (1958) found that 90 percent of cattle with 

anthrax held the disease in a cutaneous form which indicates 

an infection by inoculation. These cutaneous swellings 
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caused by the disease were found on body parts favored by 

the flies. Also, encapsulated anthrax bacilli were found in 

75 percent of the flies that had been taken 16 hours earlier 

while feeding on a cutaneous lesion. 

Hawkins, et al. (1973) and Kemen, et al. (1978) in 

Louisiana, showed the horse fly as the chief mechanical vector 

of equine infectious anemia, or "swamp fever", during inter

rupted feedings from either chronic or acute hosts to suscep

tible animals. 

Soboleva (1956) found that during heavy infestations of 

horse flies, the saliva injected into cattle during the feed

ing process may elicit a toxic response sufficient to cause 

the death of the host. 

Distribution of Tabanidae 

Previous distribution studies of Tabanidae in Texas failed 

to yield T. abactor. Thompson (1973a, 1973b, 1974a, 1974b, 

1976) collected 20 species from the Coastal Marsh, 29 species 

in the Pine Belt, and 25 species in the Post Oak Belt areas 

of Texas but did not collect from the Rolling Plains area. IjihBj-

nus abactor was not among the species collected by Thompson. 

Even though no previous geographical or seasonal distri

bution studies have been done in the Texas Rolling Plains, the 

herein reported approach at elucidating the biology of tabanids 

has been commonly used. Tidwell (1973) studied the distribu

tion of Louisiana tabanids and their relationship with six major 
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ecological regions which were primarily defined by the 

characteristic vegetational forms found in those regions. 

Schwardt (1936a) found in a period of six years that two 

species of horse flies constituted 60 percent of the Taba

nidae throughout Arkansas. Howell and Schomberg (1955), in 

studying the Tabanidae of Oklahoma, found nine genera and 

seventy species to be distributed over the state. Schnor-

renberg (1932), also in Oklahoma (misidentifled T^ abactor 

as T_̂  rub esc ens Bell.), stated that T_̂  abactor was the most 

abundant in Payne County, Oklahoma, and made collections of 

this fly in thirteen other counties of eastern Oklahoma as 

well. Clark and Hibler (1973) collected seven species of 

which one constituted 90 percent of the total tabanid popu

lation in the Gila National Forest of New Mexico. These 

horse flies were not evenly distributed geographically or 

seasonally but were distributed according to elevational 

ranges. In Florida, Jones and Anthony (1964) collected and 

identified 118 species and subspecies in 14 genera of which 

35 were said to occur in sufficient numbers throught a pro

longed period to be classed as economically important. The 

aforementioned papers are not all inclusive but do give 

some indication of the types of seasonal and geographical 

studies of Tabanidae done previously. 
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Collecting Techniques 

There are a wide variety of collecting techniques and 

types of collecting tools for Tabanidae. The Malaise 

(Marston, 1965) and Manitoba (Thorsteinson, et al., 1964, 

1965, 1966) traps are among the most frequently reported. 

Blume, et al. (1972) reported collecting eight species, 

including T_̂  abactor, in a three county area of Texas with 

the use of a modified Malaise trap baited with CO2. They 

also found, in comparing identical baited and unbaited traps, 

that the CO2 enhanced traps yielded 4.4 times as many flies 

as that taken in the unenhanced traps. 

Everett and Lancaster (1968) compared the effectiveness 

of dry-ice-baited versus animal-baited traps in Arkansas over 

a six month period. Nine species among 104 specimens were 

taken in the animal-baited traps which were operated for 24 

hours per sampling date while 19 species among 1463 specimens 

were taken in the dry-ice-baited traps which were operated 

only two hours per sampling date. 

Manitoba traps have been extensively used in sampling 

Tabanidae adults (Bracken, et al., 1972, Thorsteinson, et al., 

1964, 1965, 1966). Thompson and Gregg (1974) found that the 

Manitoba trap (modified by Thompson) was far more effective 

than an animal-baited trap used in the same study. 

Granger (1970) and Hansens, et al. (1971) found that 

Manning traps were even more effective than the Manitoba-

type traps when the former was used with different colors, 

of which brown was the most attractive. Manning traps have 
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additional advantages of simple design, low cost, and ease 

of construction and maintenance. 

Joyce and Hansens (1968) and Roberts (1969) stated 

that trap catches vary with effects of weather patterns. 

Periods of decreased humidity, increased solar radiation, 

and reduced cloud cover were shown to be the most acceptable 

for trapping tabanid adults since the feeding stimulus seems 

to be at a higher level. 

Joyce and Hansens (1968) also stated that horse flies 

randomly disperse when seeking a blood meal but maintain 

elevations from 1 and 3 ft (0.304 and 0.914 m) above the 

ground surface. 

Collecting adult tabanids with aerial nets has been re

ported by Knudsen and Rees (1968), Thompson (1969), and Clark 

and Hibler (1973). In all studies the authors found that the 

productivity of the net catch was dependent upon population 

density, ambient temperature, and wind velocity. Also, this 

method requires considerable time and effort. 



METHODS AND MATERIALS 

Collecting Methods 

Manitoba fly traps, modified from Thorsteinson, et al. 

(1965) were the primary tools used for collections of adult 

tabanids. Figure 1 shows such a trap consisting of a simple 

tripod connected to a metal ring at the apex of the base 

structure. The legs of the tripod were made from 1 in (2.54 

cm) electrical conduit pipe and were attached with 1% x 1/8 

in (3.8 by 0.32 cm) stove bolts to the 4 by 12 in (10.16 by 

30.48 cm) steel plate that was curved and welded to form the 

circular metal ring. The legs were positioned in an equiva

lent triangle by braces made from 1 by 1/4 by 32 in (2.54 by 

0.64 by 81.28 cm) strips of aluminum positioned parallel to 

the substrate. Three 1/4 in (0.64 cm) triangular plexiglass 

sheets attached with 1 by 1/8 in (2.54 by 0.32 cm) stove bolts 

to the altmiinum support strips made up the sides with the 

bottom edge of these sides at approximately 39 in (1 m) from 

the substrate. 

The portion of the trap above the metal ring was modi

fied after Marston (1965) and consisted of a wire screen fun

nel which approximates a 90 degree turn into a solid metal 

funnel. To seal the top of the solid funnel while simulating 

a window effect, a 1/4 by 12 in (0.64 by 30.48 cm) square 

sheet of plexiglass was cemented with a silicone sealer. A 

cyanide killing jar was attached beneath the funnel by 

14 
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Figure I. Modified Manitoba Fly Trap and Rain Gauge 
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soldering the jar lid ring to the funnel and screwing the 

jar into this ring. All exposed metal (other than aluminum) 

on each trap was painted with a commercial flat white spray 

paint. 

Figure 2 shows a different trap utilizing plastic 

sheeting for the sides instead of plexiglass. This was the 

original trap design for this study. However, the sheeting 

did not survive hail and windstorms and the effects of solar 

radiation and was abandoned in all but two trap locations. 

This overall trap design combined the attractive nature 

of the Manitoba fly trap with the killing and retention 

features of the modified Malaise trap. Thorsteinson, et al, 

(1966) showed the increased efficiency of a glossy black 

sphere as an attractant. In this study, four of the five 

traps used a 14 in (35.56 cm) diameter copper float ball 

that was painted glossy black and suspended from the center 

of the steel plate ring. The equator of each ball was posi

tioned at approximately 39 in (1 m) above the substrate. The 

other trap utilized four 6 in (15.24 cm) diameter stove pipe 

elbows interconnected to form a square and were painted 

glossy black. As with the black ball attractant mechanisms, 

this one was also suspended at approximately 39 in (1 m). A 

three strand barbed-wire fence was constructed around each 

trap to prevent access by livestock. 

Each trap was visited once weekly to remove collected 

flies and replace killing jars if needed. Weeds were 
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Figure II. Modified Manitoba Fly Trap with Plastic 

Sheet Sides 
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periodically removed from within the confines of each fence 

to insure an unobstructed access to the traps for the flies. 

Additional tabanids were collected via aerial nets and 

by hand when the opportunity was available, but no routine 

was established for these types of collections. 

Environmental Data 

A Taylor 11 in Clear Vu rain gauge was mounted on a 

a wooden fence post (Figs. 1 and 2) approximately 5 ft (1.5m) 

high within the confines of each fence. These gauges had a 

maximum capacity of 11 in (27.94 cm) of moisture. Beginning 

in April, 1979, 12 in (30.48 cm) chemical centigrade thermo

meters, were placed in the soil within the fenced trap sites 

These thermometers were buried approximately 8 in (20.32 cm) 

and were covered with an inverted coffee can to shade the 

immediate area. The thermometers were used to monitor early 

season soil temperatures for possible correlation with rain

fall to T_̂  abactor emergence. 

Rainfall data in 1978 and rainfall and soil temperature 

data in 1979 were recorded on a weekly basis to show correla

tion between these variables and the fluctuating populations 

of T. abactor. Rainfall in both years was also accumulated 

for a five week period prior to specific sampling dates. 

^Taylor Sybron Corporation: Arden, North Carolina 

Propper Manufacturing Company, Inc.: L.I.C., New York 
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The week prior to the specific sampling date was omitted 

so that a total of four weeks accumulation is shown. These 

accumultated totals were compared to fly numbers for these 

sampling dates to show accumulated rainfall and its affect 

on fly population fluctuations. 

Trapping Locations For Seasonal Distribution 

Three ranches in the Texas Rolling Plains were chosen 

for trap sites on the basis of owner cooperation, abundant 

range land surroundings and the verbal claim of the presence 

of several species of Tabanidae, particularly the "cedar fly", 

during summer months. The traps were placed in fly-ways 

between clumps of mountain cedar and honey mesquite (Prosopis 

glandulosa Torrey) trees. Each of the geographical sites for 

trap locations was picked for ease of access and minimal in

terference with ranching operations. Four traps were used in 

1977 and 1978 with a fifth being added in 1979. Periods of 

trapping were May 13 to September 15, 1977; April 14 to 

October 27, 1978; and April 13 to August 3, 1979. 

The Masterson Ranch located in King County, Texas, ap

proximately 15 mi (24 km) northeast of Guthrie was the primary 

trap site due to owner concern for the fly problem and the 

apparent location for high populations of flies as seen in 

preliminary surveys in 1976. This ranch contains in excess 

of 30,000 acres (12,000 ha) populated by numerous range 

grasses with the predominant tree species being mountain cedar. 
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Honey mesquite is also a prominent tree in this area but of 

less density than the cedar. Two traps were placed on this 

ranch in 1977 and 1978 and three in 1979. The south trap 

was located near the southeastern border of the ranch, the 

north trap in the east central portion, and the third in the 

northeastern quadrant. All traps were located in the eastern 

half of the ranch in a line running northeast to southwest. 

The Pitchfork Ranch (a part of the Pitchfork Land and 

Cattle Company) is approximately 40 mi (64 km) west of the 

Masterson Ranch and was the site of the fourth trap. The 

Pitchfork Ranch is located approximately 15 mi (24 km) east 

of Dickens, Texas and is in Dickens and King counties. This 

ranch contains in excess of 125,000 acres (50,000 ha) made 

up of varying species of range grass with mountain cedar and 

honey mesquite each comprising about 50 percent of the tree 

cover. The trap locale was in the extreme southern portion 

of this ranch approximately 15 mi (24 km) southwest of the 

ranch headquarters. 

The fifth trap site was on the L7 Ranch located appro

ximately 7 mi (11.3 km) south of Crosbyton, Crosby County, 

Texas. This site is roughly 35 mi (56 km) west of the Pitch-

fork Ranch. The L7 Ranch contains in excess of 59,700 acres 

(23,880 ha) with a minor portion located above the caprock 

(Llano Estecado Escarpment) and thus is technically not a 

part of the Rolling Plains. The trap was located just below 

(east) of this escarpment. Species of range grasses vary 
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and honey mesquite is the predominant tree cover. The cedar 

population is sparse throughout the ranch but there are 

groves located along the White River which runs through a 

portion of this ranch. 

Geographical Distribution Collections 

A total of sixty-two counties, all or in part, make up 

the land resource area called the Rolling Plains of Texas 

(Fig. 3). In order to determine the extent of "cedar fly" 

distribution in the Rolling Plains, tabanid collections were 

made during 1978 and 1979 in all counties comprising this 

area. 

A pick-up truck with a camper shell was used along 

with dry ice as the major attractant for the tabanids on 

these trips. A collecting site in a prospective county was 

chosen due to (a) location within the Rolling Plains, (b) 

geographical features displayed on county maps^ and (c) vi

sual observations of terrain. The vehicle was oriented 

with the camper shell's open back away from the wind. Carbon 

dioxide from the evaporating dry ice was allowed to permeate 

the surrounding area. As the flies swarmed around and/or 

lighted on the vehicle seeking a host, they were captured 

via an aerial net. 

Field identifications of tabanids were made on the spot 

^General Highway Maps: Texas Highway Department, 
Planning Survey Division • 
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Figure III. Map of the Texas Rolling Plains 
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and if T^ abactor was collected, this was recorded as a coun

ty record and the process was repeated for the adjacent 

counties. If net catches were not successful in a particular 

area, the process was repeated in another location within 

that same county until T^ abactor was taken or until all 

possible sites were exhausted. 

During 1978, all counties comprising the Texas Rolling 

Plains were not visited, thus the need for collecting trips 

in 1979. No attempt was made in 1979 to collect in these 

counties where the presence of T\_ abactor had been shown in 

1978. 



RESULTS AND DISCUSSION 

Seasonal Distribution of Tabanus abactor 

Trapping of horse flies was an integral part of this 

study to determine the faunistic balance of the family 

Tabanidae in the study area and to compare population fluc

tuation of T^ abactor as they relate to environmental 

conditions. 

Species of Tabanidae trapped in the three county area 

and the relative abundance of each are shown in Table I. 

Tabanus atratus Fabr. and Chrysops pikei Whitney are not in

cluded on the table but were found in the study area either 

in the traps or with an aerial net while performing pre

liminary studies in 1977. 

It should be noted that the sampling period for 1979 

was considerably shorter than that of 1978. Even so, the 

total number of T_̂  abactor on the L7 and Masterson ranches 

increased considerably over the two year period. A comparison 

of the grand total of tabanids trapped for the two year 

period further exemplifies this increase. There is no ap

parent explanation for the dramatic decrease in numbers of 

T. abactor between 1978 and 1979 for the Pitchfork Ranch. 

Comparing horse fly populations of all species taken in 

the three county area, T^ abactor comprises 97.7 percent of 

the total in 1978 and 98.2 percent of the total in 1979. 

This absolute dominance of the tabanid fauna in the study 

27 
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Table I. Comparative Horse Fly Numbers From All Trapping 

Locations: List of Species Taken in a Three 

County Area With Relative Numbers Shown For a 

Two Year Trapping Period 
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area by T\_ abactor is apparently characteristic for this 

species as also illustrated by other workers (Blume, et al., 

1972; Schomberg and Howell, 1955). Similar types of studies 

in areas not populated by T_̂  abactor follow a general pattern 

in dominance by two or three species, regardless of the type 

of trap or attractant mechanism, but usually no one species 

makes up more than about 60 percent of the total tabanid 

collection (Roberts, 1972 and 1975; Schwardt, 1936a). 

However, because of trap types, attractant mechanisms, 

trap locations and/or population densities, all species of 

Tabanidae present in the study area may not have been col

lected due to individual species reactions to these factors. 

Weekly samples of T_̂  abactor populations in 1978 have 

been graphed (Figs. 4-6) to show the seasonal fluctuations 

at the trapping locales. Line graphs of three of the four 

traps (Masterson Ranch south trap not shown due to inacces

sibility at times of high rainfall) show a definite bi-modal 

distribution of T_̂  abactor populations over a five month 

period. The first major peak in fly numbers occurs in all 

locations around the same date (July 7, 1978) even though 

the Masterson and L7 ranches are separated by about 75 mi 

(120 km) with the Pitchfork Ranch located approximately equi

distant between the other two. Relatively heavy rainfall 

in April and early May seemingly had no triggering effect on 

tabanid emergence. Similar rainfall amounts occurring in 

late May or early June possibly had a triggering effect since 
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Figure IV. L7 Ranch, 1978: 

Tabanus abactor with Rainfall 
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Figure V. Pitchfork Ranch, 1978; Tabanus abactor 

and Rainfall 



34 

I 

PrrOHPOBK RANCH Tabcatua aoao twr/BainfaU 

SlMfR 1978 
5 inches 
1 2 7 TTir. 

4 Inches 
101.6 m 

3 Inches 
76.2 nn 

2 Inches 
50.3 am 

1 inch 
25.4 nm 

14 20 2ft 
April 

12 19 26 2 
May 

7 15 21 28 4 
July 

1 9 15 29 
Septenber 

6 D 20 2-' 
October 
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Figure VI. Masterson Ranch, 1978; Tabanus abactor 

and Rainfall 
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the first T^ abactor was trapped shortly after this rainfall 

Another possible explanation of triggering mechanisms 

may be accumulated rainfall that tends to soak the soil 

rather than a single heavy rainfall which is lost in part 

to runoff. If this is the case, then there would be a 

time-lag effect upon fly populations. 

This time-lag difference in accumulated rainfall versus 

"cedar fly" populations can be better paralleled by another 

interpretation of the data. In Figures 7 - 1 0 , absolute 

numbers of T\_ abactor are compared with accumulated rainfall. 

An explanation of the mechanics of this type of graph is as 

follows: Using Figure 7 as an example, the number of flies 

trapped on June 23 is 10, whereas the amount of accumulated 

rainfall compared to this population on the same date is 

actually the total rainfall accumulated from sampling dates 

May 19, 26, and June 2, 9. The rainfall amount for the week 

prior to the example sampling date (June 16) is omitted. 

Schomberg and Howell (1955) have shown the pupation time for 

this species and with this evidence, the prior week's rain

fall is not important for this comparison. The arbitrary 

four week lag-time period for totalling these accumulations 

was used since the first appearance of I\_ abactor in the 

traps (from Figs. 4-6) was approximately four weeks after 

the first major peak of rainfall. 

In Figures 7-10, definite bi-modal curves in "cedar 

fly" numbers and rainfall accumulations are shown. These 
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Figure VII. L7 Ranch, 1978: Absolute Numbers of 

Flies and Rainfall Accumulation 
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Figure VIII. Pitchfork Ranch, 1978; Absolute Numbers 

of Flies with Rainfall Accumulation 
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Figure IX. Masterson Ranch South Trap, 1978; Absolute 

Numbers of Flies and Rainfall Accumulation 
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Figure X. Masterson Ranch North Trap, 1978; Absolute 

Numbers of Flies and Rainfall Accumulation 
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graphs (with the exception of Figure 9, September 1 and 

Figure 10, June 30) show that after the initial appearance 

of the flies, a definite increase in fly populations was 

shown with the slightest increase in rainfall. They also 

show that when the rainfall decreased, a decrease in fly 

populations followed. After September 15 in Figures 7, 9 

and 10, increased amounts of rainfall acciamulations seemed 

to have no effect on or control over fly numbers. 

Data for 1979 flies trapped versus rainfall and soil 

temperatures are shown in Figures 11-14 (gaps in the lines 

are a result of heavy rainfall or broken thermometers which 

made data collection impossible on these dates). A slight 

bi-modal distribution of fly numbers is apparent with no 

definite distribution of rainfall being shown. 

Soil tem.perature data was obtained to correlate with 

moisture accumulations but no apparent correlations are 

possible. Temperature data collected can best be used by 

indicating early season effect of temperature in relation 

to soil moisture. It is not apparent from examining these 

data that there is any effect of soil temperature on fly 

emergence after a probable temperature threshold has been 

reached early in the season. 
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Figure XI . L7 Ranch, 1979; Tabanus abactor with Rainfall 

and Soil Temperature 
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Figure XII. Pitchfork Ranch, 1979; Tabanus abactor with 

Rainfall and Soil Temperature 
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Figure XIII. Masterson Ranch South Trap, 1979; Tabanus 

abactor with Rainfall and Soil Temperature 
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II: 
Vi Figure XIV. Masterson Ranch North Trap, 1979; Tabanus 

;' abactor with Rainfall and Soil Temperature 
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Graphs of accumulated rainfall (Figs. 15-18) were 

drawn to show parallelism of moisture and fly numbers in 

1979. Very little, if any, parallelism can be seen except 

for Figures 16 and 18. Even in these two instances fluc

tuations of the two variables do not always move at the 

same rate or in the same direction. "Cedar fly" numbers 

in all locations begin their first increase on June 22 

reaching a peak around June 29 (with exception of Fig. 17). 

The L7 locality (Fig. 15) has a sharp decrease in numbers 

after this date and rem.ains relatively low until August 3 

even in the presence of adequate moisture. The Pitchfork 

trap shows a similar response (Fig. 16) even though rainfall 

accijmulation amounts are fairly high for that area through

out this period. The two Masterson traps (Figs. 17 and 18), 

even though they are geographically close, exhibit very dis

similar activities in fly numbers, rainfall accumulations, 

and the interaction of these variables. 



56 



Figure XV. L7 Ranch, 1979; Absolute Numbers of Flies 

and Rainfall Accumulation 



57 

L^ RANCH TSAP 

1979 

192 p 

SAMTJNG DATES 



58 



Figure XVI. Pitchfork Ranch, 1979; Absolute Numbers of 

Flies with Rainfall Accumulation 



PnUtfUWC RANCH TRAP 

1979 

59 

si 

140—r 

120 — 

100 — 

^ 

& 

s 

SAMPLING lATES 



60 



Figure XVII. Masterson Ranch South Trap, 1979; Absolute 

Numbers of Flies and Rainfall Accumulation 
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Geographical Distribution 

The geographical distribution of T^ abactor within 

the Texas Rolling Plains is shown in Figure XIX. 

Tabanus abactor was collected from forty-six of the 

sixty-two counties of the Rolling Plains of Texas. It is 

possible that the fly may be located in these remaining 

counties also, but due to limited collecting time and 

possible low population densities, they were not collected 

there. The counties on the northern edge of the Rolling 

Plains, from which T_̂  abactor was not collected, are very 

different in terrain from those to the south. The only 

rolling terrain in the northern counties is along the Cana

dian River and even this area is almost devoid of the predomi

nant mountain juniper characteristic of the majority of the 

Rolling Plains counties. 

It was probably a case of poor timing and collecting 

techniques that resulted in the failure to collect T_̂  abactor 

from Irion and Tom Green counties on the southwestern corner 

of the Rolling Plains. Geographically, portions of the coun

ties appear very similar to adjacent counties from which the 

fly was readily collected. The most densely populated area 

for T_̂  abactor in the Rolling Plains, from trap catches and 

sampling trips, was a ten county area consisting of Cottle, 

Dickens, Foard, Garza, Haskell, Kent, King, Knox, Motley and 

Stonewall. These counties are contiguous and geographical

ly they are located at the approximate center of the 
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Figure XIX. Texas Rolling Plains Map with Stippled 

Portion Representing Distribution of 

Tabanus abactor Philip 
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Rolling Plains (Fig. III). 

A list of all tabanid species collected during this 

study and the counties from which they were recorded is 

shown in Table II. The eleven species collected in the 

study area is relatively low in contrast to tabanid studies 

conducted in other areas (Roberts, 1971; Thompson, i973a, 

1973b, 1974a, 1974b, 1976; Clark and Hibler, 1973). With 

the exception of those species trapped in Crosby, Dickens 

and King counties, the remainder of the flies reported in 

this table were collected incidental to the search for T. 

abactor in the remaining counties. 

Silvius quadrivittatus (say) was collected from eleven 

counties in addition to the three trapping counties. This 

would indicate that it is the second most widely distributed 

tabanid in the Rolling Plains. It was relatively easy to 

catch in rather large numbers. However, since these col

lections were made with a sweep net after the flies had been 

attracted to the vehicle and dry ice, it can only be said 

that based upon this collection technique, S_̂  quad

rivittatus was the second most abundant and widely distri

buted species collected. 

The remaining species collected are incidental col

lections and probably are not a true reflection of actual 

abundance and distribution in the Rolling Plains of Texas. 
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Species 

T^ abactor Philip 

T. atratus Fabricius 

T. lineola Fabricius 

T. punctifer Osten Sacken 

T. subsimilus Bellardi 

T. sulcifrous Macquart 

S. quadrivittatus (say) 

C. callidus Osten Sacken 

C. dissimilis Brennan 

C. flavidus Wiedemann 

C. pikei \̂ Jhitney 

County in the Rolling Plains 

46 of 62 (Fig. 19) 

Donley, King, Lubbock 

Crosby, Dickens, King 

Dickens, King, Mitchell 

Armstrong, Crosby, Dawson, 
Dickens, King, Swisher 

King, Taylor 

Armstrong, Borden, Briscoe, 
Childress, Crosby, Dawson, 
Dickens, Floyd, Hall, Howard, 
King, Motley, Stonewall, 
Wilbarger 

Crosby, Swisher, Hemphill 

King 

Crosby 

King 



CONCLUSIONS 

Trapping adult tabanids and comparing population totals 

with rainfall and soil temperature data is at best prelimi

nary and exploratory research until the biology of T^ abactor 

can be determined and some laboratory rearing accomplished 

(soil moisture and temperature data from this study are in

conclusive. ) . Since T^ abactor is apparently developing in a 

xeric environment, it is probably attuned to moisture accumu

lations and temperature within the immediate surroundings to 

complete larval development and to trigger adult emergence. 

Soil moisture accumulations and fluctuations will have 

to be closely monitored both in the field and in the lab to 

give an accurate indication of all changes that occur beneath 

the soil surface. Soil temperature and/or temperature accu

mulations are probably one of the important triggering mecha

nisms for emergence and should be examined as a day degree 

accumulation from the last frost in the spring until flies 

are present in traps or are visible on cattle. If soil 

moisture thresholds were known, temperatures could possibly 

be varied at a constant moisture level to determine the rela

tionship of these triggers or cues to fly emergence. 

Tabanus abactor has been shown to be the predomi

nant tabanid species in the Texas Rolling Plains. This 

may be due in part to its ability to develop in an arid 
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climate without the usual dependency on flowing or standing 

water which is required by the truly aquatic Tabanidae. 

The reasons for limits to the range of T^ abactor in 

this area are not known but it can be hypothesized that the 

limits to the north may be due to a change in soil type 

along with a drastic change in the type of terrain and co

vering vegetation, particularly the lack of mountain juni

per. However, there is no supporting data at present to re

inforce this hypothesis. 

From this study it can be concluded that there is still 

much to be learned about the biology of T_̂  abactor and 

valid control recommendations can be formulated only after 

extensive work is done with this species. Perhaps with 

further research a "weak link" can be found in the T_̂  abac

tor biology which will lend itself to control. 
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