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Mule Deer and Elk Responses to Horsefly Attacks

Abslract

MlJle deet,loda.co;l.e4s hemionu hemianu! ) aad elk (Cenu eLaphu nehoni) are both greatly dis,
turbed by horsefJies. However. the rwo species exhibit distinctly different behaviors for c6ping with
borselly srrackr. The comparibiUry ot rhese behaviors wirh habitat preferences and other species,specific
behaviors are disiussed. Ill were Iouod to anract relatively thrce rimes as many horieflies 

^as 
did

decr.

Little is koown about the effect horseflies have on mule deer and elk behavior, although
some researchels (Rue 1978, Murie 1951, Gruell and Roby 1976, Anderson 1958,
Brazado. 1.95i) believe that they substantially affect the summer distribution of these
ungulates. Ife gained further insight into the disturbance effects of horseflies by ob-
serving tame, free-ranging deer and elk in the mountains of northern Utah. Observatioos
were made during the course o,f a broader study rvhich doc-umented the daily acivity
patteros and habitat preferences of big game in aspen (Popul*s tremwlo.ides) and,
lodgepole pine (Pinar colttotrd) vegetarion types (Collins 1979).

Daily activity patteros and the degree to which deer and elk were disturbed by flies
were determined by scan sampling (Altmann 1974) tame, free-rangiog individuals or
groups of animals every 10 minutes for several 24-hour periods through the summers
1977 ar.d f978. Additionally, densities of horseflies at 1.5, 15, aod 30 m from the
animals were determined by counting the oumber of fly Iandings per 5 minutes on a
575 cm':hemisphere of a glossy black ball. A hand-held pole was used to suspend the
ball 120 cm above the ground and 120 cm in front of the observer. The observer wore
the same clothing during all observatioos to avoid differentially affecting the orientation
of the insects (Bll.cker' et al. 1962 ) . All observatioos were made with the ball suspeoded
in direct sunlight, the observer's back turned rowafd rhe suo.

Horseflies caused extreme disturbance to deer and elk during feeding and resting
in the aspen type but were only crcasionally disrurbing in the iocigepole pine type,
vrhere tlies were rnuch less dense. The most abuodant horsefly in the aspen rype was
Hlbomitra apacd, ̂  speci,es which was presenr JuAe through mid-August bur most
distnrbing during July. Tabanat punctiler also occupied the type, but in too few num-
bers for reliable assessmenr o[ Jensirie'.
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The activity of both species of flies was approximately rhe same in all subunits
ot the aspen type when ambient air temperature was 17. C or higher. \7inds (measured
up to 30 km/h at 120 cm height) and openness of habitat did not deter the flies; con-
sequendy, the deer and elk benefited linle by moving ftom one subunit to another. The
exceptioo to rhis observacion occurred when tempelatufe lag in the fotested subunit (at-
tributable to shading) delayed the ooset of fly activity and temporarily (z 1.5 h) pro-
vided fly-free habitat after flies had become active in open subunits. At such times,
the elk, which prefeued feeding in meadow bottoms, readily moved to the forest. Deer
typically q/ere already feeding in the forested areas, and hence their distribution was
less affected by flies. By contlast, rhe elk achieved considerable relief frorn mosquito
attacks in the lodgepole pine type by moving from generally prefered resting sites
to upland sites which were exposed to breezes (Collins et al. 1978). Da ing (1937 )
found that red deer (Cert,ut elapbus) it Sco land moved to windy sites when they
vrere harassed by small tabanids, but ran frantically when larger species became preva-
lent. Hybomitra opdcd and Tdbdn r p/lxctifer probably are able to persist under windy
conditiorc because they have greater mass and flying strength than smaller flies and
mos{lurtos.

During swere attacks the animals frequently rzr.rr to escape fly concentrations build-
ing up around them. In the case of deer, this behavior characteristically involved run-
niog from one bed to another, then quickly bedding down again. Generally, rhese move-
ments were back aod forth between 4-6 beds located within 40 to 50 m of each other.
Such beds ofren became as much as 30 cm deep with repeated use. Deer prefereoce for
specific restiog sites may represent predator-defense behavior, since greater familiarity
with resting locale aod possible escape routes is more essenrial lor deer (which are
typically solitary in summer ) than fo! gregarious elk that benefit from group surveil_
lance of surroundings.

Elk, on the other hand, did not remain in ooe general area when rhey ran from
flies but moved several kilometers during the day. The distressed behavior of one elk
usually stimulated the same behavior in others, and wheo one ran. all ran. Such social
facilitation vrould never allow them to adopt the deer's fly-evading behavior of maling
short dashes between beds but may result in the elk finding areas which are more fly_
free. Initially, we expected severe horsefly disturbance would lead to decreased grazing
time. This was not the casg honvever, as the animals compeosated for time lost during
fly attacks by grazing more during rhe cooler paft of the day and night-

Early in the study, elk were observed ro resr mole fitfully than deer during fly
attacks. Measurements of fly densities at various distances from deer and elk confirmed
our speculation thar elk atffacted relatively more flies than deer (Fig. 1). The only
reason we can suggest for this observation is that rhe greater size of elk and their in_
clinatiqn to run relatively long distaoces during fly u,ru.k, l*d ro grearer CO: produc-
tion and higher body surface temlryaturcs, both of which make the ariimals easier for
the flies to locate (Anderson er al. 797 4, Thorxej.nson 1958). Thorsteinson (i9jg) sug_
gested that morioq may also, art as an attlacraot to horseflies. Tashiro aod Schwardt
(1953) reported rhat, in catrle groups, the larger animals always attracted more flies
than smaller ones. Others (Duncan and yigne I)7), Freeland 1977) beliwe that
animals in gtoups are less susceptible to horsefly aftack rhan are iodividual animals.

Both deer and elk exhibited acute awareness of the different insecr specres pre_
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Figure 1. Fiy activity at various distances from drcr and c1k; vertical bars reprcscnr standard devia-
tions. The hemisphere was the visible side of a black ball suspended by a pole 120 cm
from the observer and 120 cm above tbe ground.

sumably caused by differences in wing beat vibrations and resulting sourds. The presence
ol Tabanu punctilet withitt 2 ot 3 m of the animals elicied wide-eyed alertness and
often caused the animals to charge through vegetation where they normally would not
travel. Individually or in low ntmbers, Hybontitra opdc,, werc much less disturbing,
although the deer and elk continually flicked their ears, stamped their legs or twitched
that poltion of their skin wherc Ll. opdca were hovering in search of a feeding site.

Neither deer nor elk made any movements to avoid white-faced hotrets (Vespula
maculata) that hovered near ot landed on them. Close obseration revealed that
the wasps were methodically capturing horseflies (usualiy in mid-air), dismembering
them and taking only the abdomens of their prey back to the hive. \ifrasps were effici
ent predato$ of horseflies, Lrsually requiring only a few seconds to capture their prey.
However, their benefit to deer aod elk appeared margioal at high fly densities. Certainly
the wasps benefited from the association, especially that with elk, since ftequeotly as
many as 150 flies were on of afound them.

In cooclusion, vre believe that horseflies have a great direct impact on deer and elk
behavior. This is not evident in terms of reduced grazing time but is n-ranifest in a
variery of comforr and escape movements which must be energetically costly to the

Mule Deer ancl Elk Responses to Hotsefiy Attacks 1 0 1



animals. In addition to rhar eoergy required for increased movement, inffeased muscle
tonus and stcitement associated with fly disturbance may also result in elevated metab_
olism; this should be investigated. Apparently elk are relatively more harassed by hotse-
flies than are deer, aod this factor may differentially favor deer rather than elk occuoancv
of some areas during rhe fly season.
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