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ARTICLES

NOTES ON THE BIOLOGY OF SOME SPECIES OF UTAH
BLACKFLIES (DIPTERA: SIMULIIDAE)®

B. V. PETERSOM 2
University of Utah, Salt Lake City, Utsh

Little is known of the habits and ha-
bitats of many of the western species of
blackflics, From r1gs5t to 1938 observa
tions were made on several species that
occur in Utah and are presented below
as a contribution to the knowledge of the
western blackfly fauna,

Prosimulium exigens Dyar axnp SHan-
won. In Utsh, the immature stages of
P. exigens are found usually in streams
of small to moderate size, although occa-
sionally they occur in the larger streams,
Most frequently the streams range from
fess than 1 foot to 5 feet in width, from
about 4-24 inches in depth, and have cur-
rent velocities from 0.82-4.3 feet per sec-
ond. Most of the streams have an abun-
darice of emergent aquatic vegetation of
trailing grasses and branches from stream-
side vegetation, and miany shaded areas.
The strear beds are usiially of mixed mud
and gravel. Rarely are larvae and pupae
found in any numbers in streams with
very rocky bottoms or lacking in aquatic
vegetation, although small rocks are pre-
ferred for attachment.

The species overwinters as larvae and
emergernice occurs in the spring; the adults,
ar elevations up to about 7,000 fect, have
usually disappeared by early June. How-
ever, at elevations above 10,000 feet gravid
females have been collected as late as Sep-
tember 11 (1956). The later emergence
at higher altitudes is probably related to
the lower temperature of the water, as was

1'The research on which this paper is based was
financed in part by a grant from the University
of Utah Research Fund.

2 Present  address:  Entomology  Laboratory,
Canada Department of Agriculture, P. O. Box
248, Guelph, Ontario.

pointed out for the Alaskan species of
blackfies by Sommerman et al. (1055).
There is only oric generation each year
at any given locality and, in general, emer-
gence 15 complete by the time the stream
tetnpetature reaches approximately 65° F.

The larvae ate foutid usually in discrete
groups of various sizes, Many such groups
constitute a population that is itself sharply
differentiated, one population ofter being
separated from the next in the same stream
by a mile or more. This was the case in
Utah, in Red Butte Canyon and City
Creek Canyon, where collections  were
made over an eightyear period. Often
this made the search for the species difi
cult, but when found there was no scarcity
of specimens. The factors that produce
this type of local distribution rernain
unknown.

The larvae were found occasionally at-
tached to the substrate by the anterior end,
being held frmly in place by means of
a small mass of silken material exuded
from the labial or silk glands. The body
of the larva floated downstreain, but was
held close to the substrate. When touched,
they immediately attached themselves by
the anal hooks in the usual manner and
released their hold anteriorly to curl up
on the substrate. This unusual position
tay be a resting attitude.

When the mature larvac are ready to
pupate, they congregate to spin their sock-
like cocoons. The pupae occur in rather
large masses, often %-1 inch thick, 8-10
inches in diameter, and ofteti are covered
by sediment. Many such masses may oc-
cur within a small area. Larvae have been
observed to work their way under a layer
of pupae in search of a suitable position in
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which to pupate. The pupa, just priot
to emergence, pushes itself from its cocoon
5o that the entire cephalothorax is exposed
and emergence of the adult is made easier.
Often these pupal masses are so thick that
adults emerging from the lower layers can-
not work their way to the outside; many
such trapped and dead individuals have
been collected. The author has observed
that it is easier to rear a small group of
Prosimulinm pupae than it is to rear indj-
vidual pupae, and there may be sorne posi-
tive thigmotrophic response which, in some
way, facilitates their development.

Newly emerged and older adults of both
sexes have been found resting during the
heat of the day in culvert pipes and under
bridges where it was cool and moist.

The oviposition habits of P. exigens are
discussed by the author in another paper
{ Peterson, 1959).

Prosimaulium  fulvum  (CoquriLzrr).
Little is known about the biology of P.
fulowm in Utah, On June 28, 1958, three
miles northeast of Mirror Lake, Duchesne
County, at an elevation of 10,050 feet,
numerous mature larvae and several pupae
of this species were found in a small stream
on an alpine meadow. The stream varied
from 4-12 inches in witth, and from 1-4
inches in depth. Larvae were found on
the sides and undersurfaces of rocks and
were frequently attached to Lycopodium.
Pupae were all found singly on the under-
sides of rocks. Two adults were collected
as they emerged.

Most biological observations on P, ful-
vam have been made by workers in
Alaska. Sommerman ez al. (1955) men-
tioned that the species was confined to
small, cold, tumbling streams. The larvae
seemed to prefer the undersides of loose
stones, while pupae were found at the
edge of, or actually in, the moss that cov-
ered rocks. There was one generation a
year, and the species overwintered in the
latval stage.

Records of P. fulvum biting man and
other animals have been provided by
Hearle (1932) in British Columbia, and

in Alaska by McAtee (1922), Sailer (1953),

and Sommerman e al. (1955), On the
other hand, Jenkins (1g48), also working
in Alaska, observed that females would fly
about humans but did not hite,

Prosimulium onychodeciplum Dyar sy
Sranwon,  Mature larvae of P. onycho-
duciylum are generally found from late
May undl midJuly. They occur in
streams varying in width from 1-25 feet
or more, with depths of 2 inches to about
4 feet, and with current velocities ranging
from less than 1 foot to § feet per second,
They scem to prefer sandy or silty areas
of the streams whete there are few rocks
but an abundance of vegetation. Larvae
tend to become concentrated on the upper
ot Jower surfaces of grass blades and trail-
ing branches, and often congregate on the
darker portions of these. On several occa-
sions larvae were found densely grouped
on the dark bands of the stems of Fguice-
tum, but none were found on the green
portions. Jenkins (rg48) stated that the
larvac and pupae were found comrmeonly
on rocks and gravel, especially on light
colored rocks with cracks and rough sur-
faces. Sommermar ez al. (1955) stated
that this species probably overwintered in
the egg stage in Alaska, and that hatching
appeared to start when the temperature
was a degree or two above freezing. This
is probably the case in Utah also, because
small immature larvae have been collected
from water as cold as 37° F. while ma-
ture larvae were found in streams in which
temperatutes averaged between 47-53° F.
Judging from the larval collections over
a three-year period, there is a single gen-
eration per year in Utah, confortning with
the situation in Alaska.

No pupae or adults have been taken in
Utah. Sommerman et al. (1935) men-
tioned that the pupae seemed to be limited
to sandy areas where they attached their
sandy and pebbly cases to logs or loose
stones, usually at the line of contact with
the sand. The feeding habits of the female
are not known.

Eusimulium aureum (Frags). Eusimul-
ium aureum is widespread over the state
and the immature stages can be found in
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most streams.  The larvae and pupae are
generally most abundant in small, warm,
rather slow-flowing streams that have an
abundance of trailing vegetation.

The fernale oviposits on leaves, rocks,
and sticks, depositing the eggs in a com-
pact mass, one layer deep. DeFoliart
(19571) reported that eggs were deposited
in such a manner that they stood on end.
After hatching, latvae require from two
to five weeks for complete development,
the time being dependent upon the water
temperature (Sommerman ef al., 1055;
Stone and Jamnback, 1935). Pupae re-
quire about a week for full development.

Adults have heen collected in Utah from
late April to the middle of September,
There appears to be a constant overlapping
of generations in the Salt Take Valley,
and larvae, pupae, and adults are present
almost constantly during the above men-
tioned period. However, the adults, al-
though rather widely distributed through-
out Utah, have not been observed to occur
in large numbers at any one time. There
are probably three to four generations per
year.  Jobbins-Pomeroy (1916) reported
five to six generations each year in South
Carolina, but Davies (rg50) in Ontario,
and Stone and Jamnback (ro53) in New
York, reported two annual generations
for this species.

The fernale does not appear to bite man
in Utah, and Hocking and Richards
(1952) stated that it was only rarely at-
tracted to mian in Labrador. Fallis and
Bennett (1958) reported that it feeds on
birds in Ontario. _

Busimalium baffinense (Twinw). Eu-
simulium baffinense is a rare species in
Utah. Mature larvae have been collected
only a few times although special cfforts
were made to find them in 1957 and
1958. Knowlton and Maddock collected
one adult male on July 15, 1943, and Dr.
Knowlton informed the writer (in litt,,
1958) that he had taken the species (no
sex or numbers mentioned) in a light trap
at Logan, Cache County, on June 30, 1957.

Larvae were collected on several occa-
sions but were all taken from the same

stteam in Logan Canyon. The stream was
about 12 inches wide, 2-6 inches deep,
and had a hard, mud botton with a few
scattered small rocks.  The stream fow
was abott 2 feet per sccond and the water
temperature was 50° F. An abundance of
grass was growing hoth on the bottom and
along the banks. The larvae were at-
tached to the undersides of the trailing
grass, and were associated with larvae of
Simulivm canadense Hearle, Fusimulium
awreum, F. cononicolum Dyar and Shan-
non, Prosimudium exigens, P. flaviantennus
(Stains and Knowlton), and P. onycho-
dactylum.  Collection records obtained by
the author in Utah would indicate that
the winter is probably passed in the egg
stage, and that there is one annual genera-
tion. The adult female is unable to bite
due to its weakly developed mouthparts.
FEusimulivm  canonicolum  Dyar  s3p
Smanwon.  Larvae and pupae of this
species have been collected in streams vary-
ing from 130 feet in width, from 2-36
inches in depth, and having current veloci-
ties of 2-6 feet per second. The specimens
were collected at elevations from 6,000 to
10,000 feet. The smaller streams had beds
of mud and gravel while the larger streams
had rocky bottoms, [mmature stages were
found on trailing grass and willows, dead
sticks, and rocks. The stream tempera-
tures varied [rom 357-63° F. during the
period when pupae were present.  The
species was found in association with E.
aureum, E. baffinense, Simulium arciicam
Malloch and §. ruberosum (Lundstriom).
Observations on the feeding and aviposi-
tion habits of this species are presented in
another paper (Peterson, 1959).
Eusimulium latipes (Mewcex).  This
species has been collected in Utah at eleva-
tions from 4,725 to 10,050 feet, Tn every
case, larvae and pupae were found in small
springfed streams varying from 6-36
inches in width, ¥%-6 inches in depth, and
having current velocities of 1-2 feet per
cecond. These streams all had wud or
sand -bottoms with a few scattered small
rocks, and an abundance of trailing grasses.
Several of these streams dried up near the
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TABLE r.—Suminary of the preferred larval and puipa! habits for nine species of Utah blackflies

Preferred stream tvpes Preferred substratim
Max Trail-
Water water temp.  ing
Width  Depth  velocities duri vege- Loose

(fr.) (in.) (Fr./sec.) Bottom pupal

tatioh  Sticks rock

i <roneg.3 Mudegravel, 657 F + + A+
with scattered

small rocks

P. fleviantennus 717 F + T bk
I fulvum + - +-+
P. onychodactylum — + 4+ + _—
E. aureum i85 1-24 <i.o-4.0  Mud-gravel;  50° F o b +
rocksy
E. haffinense <1-2 2-6 <rooez.0 Mud; mid- —_ ++ — —
gravel
E. bicornis <r 12 <o Mud — ++ - -
F. canonicolum <10 6 Mud-gravel: 617 F 4+ + +
rocky
E. lusipes <t-3 n.5h < fL 0= A3" F +4 - +
TABLE 2.—Summuary of some life history data for nine species of Utah blackflies
Koown altitudinal Number Over-
distribution ofannual  wintering
Species (ft. above sea level) generations stage W] associates
b, 420011000 i larva P. flavianionpus P fulvam, P.ony-
chodactylem, E. vurenm, E. baf
S, piperi, S. rber
fum, S, vittatim.
P, fuviantennus 27007000 I larva wum, E. baffinense,
S, venustim.
F. Fdvum 10,050 I? larva? . exigens, E. latipe:.
F. onychodactylum 4,250-9,660 I cgy? P. exigens, E. baffinense, 8. cana-
dense, S. defoliare, 5. vittatunm,
E. aureum 2,625-11,000 34 egg P. exigens, P. flaviantennus, E. bef-

finense, E. canomcolum, E. s
wpes, S. arcticum, S. vittatum.
E. baffinense 6,000 1? egg? P. exigens, P. flaviantennus, P. ony
chodactylum, E. auwreum, E. con-
onicolum, S. canadense.

E. bicorms 7,600 1? egg?

E. canonicolum 6,000-10,000 1-2? egg? E. qureum, E. baffinense, S, wrer -
cum, S. tuberasum.

E. latipes 4,725-10,050 1 egg P. exigens, P. fulvum, E. curcum,

S. vittatum.
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end of summer. Water temperatires
ranged from 47-65° F. during periods
when the larvae were matute and pupae
were preserit.  Mature larvae and pupae
appear during the latter part of May at
elevations near 4,725 feet, and have been
collected as late as September 11, at eleva-
tions near 10,050 feet. Larvae and pupae
were found most frequently on trailing
grasses, but in very shallow and slow-
flowing water, they were usuzlly collected
from the undersurfaces of small rocks.

There appears to be but one generation
per year in Utah in any given locality;
the winter is passed in the egg stage,
Sommerman ¢t al. (1955) mentioned that
there are one or two generations a year
in Alaska depending upon stream condi-
tions, and that the winter is passed in the
cgg stage. This agrees with observations
of Stone and Jamnback (1¢55) in the
Adirondacks. Edwards (1920) stated thar
there was a single generation each year
in Britain, but he said the species over-
wintered in the larval stage.

In Utah, E. latipes is not known to bite
humans. This agrees with observations
by Hocking and Richards (1g52) in
Labrador, Stone and Jamnback (rg335) in
the Adirondacks, and Davies and Peter-
son (1936) in Ontario. In Britain, how-
ever, E. latipes was reported to feed on
humans (Edwards, 1920; Smart, 1044) and
cattle (Stewart, 1932). This species was
reported to feed on birds in Ontario (An-
derson, 1956; Davies and Peterson, 1956,
Fallis and Benoett, 1958).

A summary of the preferred larval and
pupal habitats, and some life history data
for nine blackfly species that occur in Utah,
are presented in Tables 1 and 2.
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