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Abstract 

Several species of the order Diptera (flies) impact 
the performance of cattle in the United States. The most 
important of these is the horn fly, Haematobia irritans 
(L.) followed by the face fly, Musca autumnalis De Geer 
and the stable fly Stomoxys calcitrans (L.). Less im
portant because of their restricted infestation area are 
several species of black flies (Simuliidae species), biting 
gnats (Culicoides), deer flies (Tabanidae) and horse flies , 
mosquitoes and two species of heel flies (cattle grubs). 
All of these species except the face fly and the heel flies 
are blood feeders. Several species can transmit disease 
to cattle. 

Resume 

Plusieurs especes appartenant a l'ordre des Dip
teres (mouches) influence la performance du betail aux 
Etats-Unis. L'espece la plus importante est la mouche 
des comes Haematobia irritans (L.) suivie de la mouche 
faciale Musca autumnalis De Geer et de la mouche 
charbonneuse Stomoxys calcitrans (L. ). D'autres es
peces ont mains d'importance en raison de l'aire plus 
restreinte de leur infestation telles plusieurs especes de 
mouches noires (especes de Simuliidae), de moucherons 
piqueurs (Culicoides), de mouches a chevreuil (Tabani
dae) et de mouches a cheval, de moustiques et deux 
especes de varrons. Toutes ces especes a !'exception de 
la mouche faciale et des varrons se nourrissent de sang. 
Plusieurs especes peuvent transmettre des maladies 
au betail. 

Horn Fly 

Introduction 
Campbell and Thomas reviewed the history, 

biology, economics and control of the horn fly, Hae
matobia irritans. 3 This fly is considered the most 
important ectoparasite of cattle in the US because 
of its widespread distribution, abundance and effect 
on cattle performance. 3 The literature on the horn fly 
is voluminous and scattered through the journals of 
several disciplines and countries. Morgan and Thomas 
published an annotated bibliography and a supplement 
that cites most of the world literature on the horn fly 
through 197 4. 17

•
18 
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Biology 
The horn fly was introduced into the US in the late 

1980s and has spread throughout most ofNorthAmerica 
and into areas of Central and South America. 14•30 

After mating and egg maturation, a female fly de
posits eggs in fresh bovine dung. Each female has the 
potential to deposit 300-400 eggs during her lifetime. 
The life cycle, egg to adult, is usually completed within 
10 to 14 days depending on the temperature. The high 
fecundity and short life cycle times allow the horn fly 
to build up high numbers rather quickly in the spring 
(500-1000). 

In northern latitudes, the horn fly overwinters in 
the pupal stage. Horn flies start to enter diapause in late 
August and continue until the first frost. Only a certain 
percentage enters diapauses, so horn flies are present 
until a frost kills them. In southern latitudes they may 
breed throughout the year, but generation time increases 
during colder months. 

Diapause starts to break as warm weather occurs 
in late March or April , and is generally completed in .g 
May. When the first flies emerge from diapause, cattle ('[) 
may not be present on range or pasture, in which case ~ 

~ 
the flies will move to feedlot cattle or even horses, but o 

0 
larval development doesn't occur at these sites. ~ 

r.n 

8-: Economic Effects r.n 

The horn fly is a small, dark colored fly that is con- @: 
sidered a facultative parasite since it stays on the animal s_ 
except to deposit eggs. It is a blood feeder and may feed 0· 
many times in a 24-hour period. When the immature P 
part of the life cycle is complete, adults emerge and im
mediately seek cattle. They usually move downwind. 
Horn flies flare and move between animals or herds 
if they are in close proximity. Flaring is caused by tail 
switches or the head being thrown back to dislodge flies. 
The economic impact or economic threshold for horn 
flies on cattle is somewhat in dispute in the literature. 
Laake conducted large scale tests in Kansas using DDT 
sprays. 13 In that study, horn fly numbers were estimated 
to range from 3,000 to 20,000, the latter on older cows 
and bulls. The economic effect of this level of fly num-
bers ranged from 30-59 lb per animal. 13 As indicated in 
the reviews of both Drummond and Schreiber most of 
the early economic studies on the impact of horn flies 
on annual performance was conducted on steers. 10•24 

Campbell was the first to monitor the indirect effect of 
horn fly control on cows in terms of weaning weights of 
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calves. 4 Part of a study by Kunz was also concerned with 
weaning weight economics. 11 

In general, horn fly numbers presently range from 
an average of 300-1,000 per animal and weight reduc
tions range from 10-15 lb (4.5-6.8 kg) per animal. Long
term studies by Schreiber and Campbell over several 
years indicated weaning weight decreases ranging from 
3-22 lb (1.3-10 kg) per animal, depending on the year. 
The heaviest losses occurred in hot, dry years and the 
lightest during cool, wet years. 26 

Horn Fly Control 
Drummond and Campbell et al. reviewed the 

historical evolution of the horn fly control methodol
ogy.11, Originally, chlorinated hydrocarbons were used 
as sprays, then oilers which were made from wire and 
burlap. Eventually, chlorinated hydrocarbons were 
phased out and replaced with phosphate insecticides. 
Dust bags generally replaced oilers as a self-treatment 
device for horn fly control and later. Insecticide-impreg
nated ear tags became the treatment of choice for horn 
fly control. Unfortunately the traits that made the ear 
tags so effective--long residual, highly toxic migration 
over the haircoat and convenience (last a fly season)-
led to the development of resistance. 2•13•22 Resistance 
in the ear tags was a pyrethroid resistance. Companies 
replaced pyrethroids with phosphate insecticides which, 
although not as effective, provide fair control. There are 
also newer more toxic pyrethroid insecticides available 
in ear tags at present. 

Face Fly 

Introduction 
The face fly, Musca autumnalis De Geer, was first 

detected by Vockeroth in Nova Scotia. 29 The fly prob
ably accompanied imported dairy cattle from Europe. 27 

In a few years it had spread across northern US and 
southern Canada. 

Biology 
Moon and Meyer reviewed the life cycle of the face 

fly. It also deposits eggs in bovine manure.17 The life 
cycle takes about three weeks. This longer period of 
development is probably beneficial to range states. The 
fly was once present is most of the northern ranges, but 
is not at present. 1 

It seems possible that as drought developed in 
the northern range states, the face fly was unable to 
complete its life cycle before the manure dried out. Both 
sexes must require energy - yielding carbohydrates 
from plants and dung. Females must obtain protein 
from hosts to develop eggs. They feed on facial secre
tions such as tears, nasal mucus and saliva. They also 
consume blood from wounds, milk from calves' faces and 
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any other body discharges. 
When the face fly was first noted in the US, it was 

assumed that the mouthparts of the fly were spongy 
like the house fly. However, the research of Shugart et 
al. demonstrated that cattle exposed to face fly feeding 
developed petechial lesions, some of which progressed 
from the petechial stage to the ecchymosis stage. 27 This 
injury could allow an entrance for secondary microbes of 
the eye.24 Later, Broce and Elzinga, by using an electron 
microscope, found that the face fly mouthparts were of 
a rasping type that caused lesions when the fly fed on 
the conjunctiva of the eye. 1 

The biology of the face fly is somewhat different 
than the rest of the muscoid species in that it overwin
ters in sheltered areas as an adult and that the pupal 
case is white. 

Economics 
The feeding of the face fly around the eyes of cattle 

and horses in all probability causes annoyance. However, 
economic studies have been concerned primarily with 
the face fly's ability to transmit pinkeye. 

Face Fly control 
The same procedures used for horn fly control are 

used for face fly control. At this time, face fly resistance 
to pyrethroid or other insecticides is unknown. When 
face fly populations are high, two methods of control 
may be needed to provide relief to the cattle. Ear tags 
plus periodical spraying are the usual combination. 
Control of face flies is more difficult than for horn flies 
because the face fly infests calves as readily as it does 
cows, and consequently both cows and calves must be 
treated. Horn flies don't infest calves unless populations 
on cows reach a high level. 

Stable Fly 

Introduction 
The stable fly, Stomoxys calcitrans (L.), is world

wide in distribution. Adult stable flies resemble house 
flies in appearance, but have checkerboard abdominal 
markings and the mouthparts protrude forward like a 
bayonet. 

Biology 
The female fly deposits eggs in wet, decaying or

ganic matter mixed with manure. The larvae move to 
drier areas of the media to pupate. When adults emerge, 
they move to cattle to feed on blood. They will also feed 
on horses and other animals. 24 

Economics 
Because of the worldwide distribution of the stable 

fly and its annoyance to man and animals, the literature 
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on the pest is voluminous. Rasmussen and Campbell 
published a bibliography on the stable fly but cita
tions were primarily on studies conducted in the US23 

Morgan et al. published a more complete, annotated 
bibliography. 20 

Determining the economic significance of the stable 
fly has been difficult. The mobility of the insect and 
the lack of a good control method which would prevent 
fly feeding makes a comparison in weight gain or milk 
production between fly-infested and fly-free cattle dif
ficult. 

Stable flies are probably the most serious insect 
pests offeedlot and dairy cattle during summer months. 
In addition, in the past 20 to 30 years the stable fly has 
become a pest of range and pasture cattle. 

Our research in Nebraska indicates the economic 
injury level for feeder cattle occurs when fly population 
levels average about five flies per front leg. 16 The most 
obvious effect of stable flies on cattle is the change in the 
behavior of the animals. When stable flies are numerous, 
cattle bunch up as each animal attempts to protect its 
front legs, the preferred stable fly feeding site. Campbell 
et al determined the effect of stable flies on weight gains 
offeedlot cattle. 5,9 Stable flies affect both weight gain and 
feed efficiency. The average reduction for a five stable
flies-per-leg infestation was 3.85%, and feed efficiency 
by 5.05%, in 84 day trials. Heavier stable fly populations 
caused a greater decrease in cattle performance. 29

,
7 In 

a later study, Wiseman et al determined that bunching 
and subsequent heat stress caused 71.5% of the reduced 
weight gain, and the direct effect of the biting flies ac
counted for 28.5% of the loss. 30 

In 2001, a study on yearling grazing steers indi
cated a weight gain reduction of0.44 lb (0.2 kg) from an 
average stable fly population of only 3.64 stable flies per 
front leg. In two of the three years of these 84-day trials, 
the yearlings were placed in a feedlot and fed a finishing 
ration. There was no compensatory gain by the steers in 
the feedlot after the stable fly stress was removed. 7 

Some researchers might question why house flies, 
Musca domestica (L. ), were not included in this discus
sion. In our trials, house fly populations of 5, 10 and 
40,000 per-fly screened feedlot pen (10 animals per pen) 
had no effect on cattle weight gains. 6 

Black Flies 

Introduction 
Black flies, Simuliidae species, have several com

mon names including black flies, buffalo gnats, and 
turkey gnats or chiggers. The distribution of this group 
of biting flies is worldwide and they attack a wide range 
of domestic and wild mammals and birds. 
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Biology 
Black flies are considered aquatic since they de

posit eggs in layers as irregular strings on the surface 
of objects kept moist by water movement. Larvae sink to 
the bottom of the water and attach to stones, branches or 
other debris in swift-flowing water. They attach to these 
objects by a set of suckers. Most species have mouth 
brushes with which they filter food from the water.24 

Economics 
Adult black flies are small, dark 'humpbacked' flies. 

In the northern Great Plains states they generally feed 
on horses, cattle or other animals' ears. Southern species 
feed on livestock and humans, and one species feeds on 
the comb and wattles of poultry. The southern buffalo 
gnat can develop in slow moving water, and populations 
may suffocate livestock. There is no known economically 
feasible way to control black flies, and the economics of 
the impact of black fly infestations are unknown.24 

Ceratopogonidae 

1ntroduction 
The Culicoides have the common names of biting 

gnats, punkies, no-see-urns and ceratopogonidids. Their 
distribution is worldwide in temperate and warmer ar
eas. They are blood feeders that feed on a wide range of 
domestic and wild animals. The biting gnats are small ,.§ 
and the females have piercing, sucking mouthparts. CD 

Biology 
In addition to the short, piercing mouthparts of the 

females , the fly's legs are short and stout and the wings 
are superimposed over the back when at rest. These flies 
are also classified as aquatic. Breeding areas include 
streams, lakes, pot holes, tree holes, and other water
filled areas. Some of the important livestock species 
breed in water containing animal waste. Most species 
overwinter as either larvae or eggs. 24 

Economics 
The primary economic concern with the biting 

gnats is their capability of transmitting viral diseases 
including bluetongue, eastern equine encephalitis, 
Venezuelan equine encephalitis and bovine ephemeral 
fever. Bluetongue is the most important of the diseases 
because of infestation pressure. Although considered an 
important disease of sheep and white-tail deer, it also 
infects cattle. While Bluetongue is not severe in cattle 
(less than 5% infestation), it affects calf production seri
ously through abortion. 28 

Control, except for draining known culicoides 
breeding areas, is generally considered non-effective 
because the flies are nocturnal. 
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Tabanids 

Introduction 
The Tabanids, or horse and deer flies, are distrib

uted worldwide. They feed primarily on horses and 
cattle, but also on other mammals including humans. 
Worldwide there are many species, with over 325 rec
ognized in North America. 

Biology 
Tabanids are aquatic, with most species depositing 

eggs on vegetation that overhangs water. After hatching, 
the larvae fall into the water or mud, where they feed on 
organic debris or on other aquatic life. Most species live 
along ponds, marshes or streams. The mouth parts of the 
adult female tabanid are stout and blade-like and in a 
scissor-like mode they inflict a deep, painful bite. They 
feed on blood by sponging it with the labellum. 

The eyes of many species are brilliantly patterned 
with shades of green (green heads), yellow-orange and 
violet. Tabanids range in size from the small deer flies, 
being similar to a house fly, to the horse fly which may 
be 3 mm long. Only females feed on blood, while males 
feed primarily on nectar. 21 

Economics 
Tabanids are not only serious pests of livestock 

because of their feeding, but are also vectors of anaplas
mosis, a rickettsial disease of cattle. Losses in livestock 
production from tabanids in the US are estimated to 
exceed $40 million annually. 24 

Control of tabanids is difficult, as sprays are gen
erally not effective. Moving cattle away from Tabanid 
habitat areas may be of some help. In some cases, drain
age or manipulation of water level in breeding areas may 
help, and traps may help for some species. However, in 
general, adequate tabanid control is not achieved. 

Mosquitoes 

Introduction 
Mosquitoes are distributed worldwide from tropi

cal to Arctic climates. Some 3,000 species attack a great 
number of domestic and wild animals. Only females 
feed on blood. 

Biology 
There are four stages in the life cycle of mosquitoes: 

egg, larvae ("wriggles"), pupae (tumbler) and adult. The 
larvae of all mosquitoes are aquatic, as are the pupae. 
After adult emergence mating may occur individually 
or in mating swarms. 

Economics 
Mosquito populations vary greatly, and generally 
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reach high numbers in the South and in Canada. Cur
rent estimates oflosses are estimated at $38 million an
nually. 24 Control is generally not considered economical. 
Sprays are ineffective, and most species have several 
generations per year. The most important species from 
a cattle perspective is probably Aedes vexans, a daytime 
feeder. Most species feed more at night. Draining mos
quito breeding areas can be beneficial, particularly for 
flood-water species such as Aedes vexans. 

Heel Flies (cattle grubs) 

Introduction 
There are two species of cattle grubs that infest 

cattle in North America. The common grub is found 
throughout the US and Canada, and the northern grub 
is found in the northern part of the U.S. and Canada. 
Over the years, the common grub has almost replaced 
the northern grub. 

Biology 
The adults of both species resemble honey bees. The 

name "heel flies" results from the fact that female flies 
deposit eggs on the back legs of cattle. Cattle react to 
the egg-laying efforts of the flies by curling its tail over 
the back and running (gadding). When the eggs hatch, 
the larvae bore into a hair follicle and spend the next 
several months migrating through the tissues of the ,g 
animal. Eventually, the grubs migrate to the loin area of CD 

~ the animal and cut a breathing hole. The common grub 
usually emerges from the back in late February, and the 
northern grub in March. The grubs migrate to protected 
grassy areas and pupate. Adults are present in late May 
or June, or perhaps later for the northern grub. 

Adult heel flies do not have mouth parts, and gener
ally live only three or four days. 

Economics 
At one time, cattle grubs were assumed to be the 

most costly insect affecting cattle in the US except for 
ticks in the south. At present, control measures are so 
effective that there is little impact from grubs. Most 
cattle are treated at fall weaning time with a systemic 
insecticide which is broad-spectrum (endectocides) which 
also controls internal parasites.4 
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