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NOTES ON THE MOSQUITOES (CULICINAE) OF
NORTHWESTERN NEBRASKA

WILLIAM F. RAPP, JR.! anp FRED C. HARMSTON 2

Northwestern Nebraska, as considered
‘here, comprises Dawes and Sioux Coun-
ties. Ecologically, this is the northern
limit of the high plains area of the short
grass prairie. Extending across the north-

ern third of Dawes and Sioux Counties in’

a generally east-west direction is the Pine
Ridge, a north-facing escarpment which
rises prominently above the surrounding
treeless prairic (Fig. 1). North of Pine
Ridge, the unglaciated Missouri Plateau of
short grass prairie and local badlands ex-
tends approximately 6o miles to the Black
Hills in extreme southwestern South
Dakota. Drainage from the northern
slopes of Pine Ridge flows eastward into
the headwaters of White River; the
southern slopes drain eastward into head-
water tributaries of the Niobrara River.

Pound and Clements (1gco:83) state:

* Entomologist, Nebraska State Department of
Health, Division of Sunitation, Lineoln, Nebraska.

“Biologist, Disease Ecology Section, CDC,
USPHS, Greeley, Colorado

“The Pine Ridge district is akin topogra-
phically and phytogeographically to the
Black Hills of South Dakota.” With it
mature stands of ponderosa pine, and
much of its flora and fauna showing affin-
ities with western mountain ranges, the
Pine Ridge is an ecological island sepa-
rated from any other coniferous arca by
an extensive region of short grass prairic.
Such birds as the Pinion Jay, Clark’s
Nutcracker, Western Tanager, and Pygmy
Nuthatch are breeding birds of the area.
The caddisfly, Hesperophylax occidentalss
Banks, a common species of western
mountain streams, is found in the streams
of Pine Ridge. Several species of the dip-
terous family Dolichopodidac previously
known only from the Wasatch Moun.
tains in north-central Utah haye recently
been collected in small canyons which
dissect the Pine Ridge, and quite likely
reach the eastern limits of their distribu.
tion in the latter area.

Previous studies on the mosquitoes of
Pine Ridge and surrounding areas of



SEPTEMBER, 1605

Mosqurto NEws

303

N e -

Y @ T ~
L | — ] ke
/ //I/'é’ [Pg RN i L

GIIAN

A aeiom |

7 ! | .
%//// coreurre | i

) ’ P
Z ==

s | | o HooKER

<
e N b -
v 1 Ry | e | s e
<

..... _t ——-il\ L
[ R I
..-__l...-___J-_JJ‘L__

foomson] weass

R L.

erous) £ JEFFERSDNl ap— ‘R,cmnm

NG I SO

Fig. 1.

northwestern Nebraska have been made
and reported by Olson and Keegan
(1944), and Tate and Gates (1944). The
mosquitoes reported by these investigators
and those taken from 1957 and 1963 by
the present writers are discussed in this
report.

Studies in Pine Ridge have been con-
ducted at Belmont, Crawford, Fort Rob-
inson, Glen, and Monroe Canyon. In the
prairie region within a 25-mile radius of
Pine Ridge, studies have been made at
Agate, Chadron, Harrison, Marsland, Toad
Stool Park, and Whitney. Collection
records are based on light trap operations
at Chadron, Fort Robinson, Glen, and
Whitney, and sweep net, biting catches,
and larval sampling at all study sites.

Mosquito-producing  habitats in the
hilly, well-drained Pine Ridge area con-
sist of a few springfed ponds and marshes
and stream-bed pools in the small can-
yons which contain either a perennial
stream or an intermittent flow in the
spring and following summer rain-
storms. Because of the paucity of breed-
ing places in the Pine Ridge, mosquito
populations scldom reach a nuisance level
in the area. In the arid, nop-irrigated

County map of Nebraska, with insert showing Sioux and Dawes counties in greater detail.

prairic region of northwest Nebraska,
mosquito populations generally are below
the nuisance level except following heavy
rains when flooding of undrained depres-
sions on the open prairie and on flood-
plains of the White and Niobrara Rivers
locally produce large numbers of Aedes
dorsalis, Aedes nigromaculis, and Aedes
vexans.

In contrast, excessive numbers of mos-
quitoes occur in the irrigated prairie dis-
trict surrounding the town of Whitney.
In the Whitney area, a prime example of
excessive mosquito production  resulting
from faulty irrigation and drainage prac-
tices, residents are subjected to severe
mosquito annoyance throughout the irri-
gation season due to the heavy produc-
tion of A. dorsalis, A. nigromaculis,
A. vexans, and Culex tarsalis in habitats
associated with improper irrigation meth-
ods and inadequate drainage facilities.

A summary of the species and numbers
of mosquitoes collected in light traps
operated at Glen, in the Pine Ridge, and
at Whitney, in the irrigated farming dis-
trict 20 miles northeast of Glen, is pre-
sented in Table 1. The great difference
in the populations of species comprising
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TasLe 1.—Summary of mosquito light trap operations, Glen and Whitney, Nebraska
Glen Whitney

-_ T -
Species Number Per cent Number Per cent
W
favescens 3 <1
merepitys 4 <1
nigromaculis 3 <1 3,167 12
trivittatys 1 <1 112 <1
vexans 21 3 4,209 13
Anopheles carlei 5 <1
Culex pipiens 2 <1
salinarins 4 <1
tarsalis 139 14,152 54
Psorophora confinnis 2 <1
signipennis 167 <1

Culiseta inornata 433 1,120 4
Total 608 25,846 100

Ioo

AvergeNo.prwapighe 19—

517
No. trap nights 32

the mosquito fauna of the two areas is
evident from the light trap collections.
ComMENTS 0N Mosquito Sercres Cor.
LECTED. To date, 19 specics of mosquitoes
have been reported from the Pine Ridge
and adjacent short grass prairie regions
of northwestern Nebraska. The writers
are of the opinion that the occurrence
of two of these species, Culiseta melanura
and Aedes fitchii, are based on misidenti-
fications. The species are as follows:

Genus Aedes

A. dorsalis (Meigen). In northwestern
Nebraska, A. dorsalis is a species of the
open prairie region. Only 2 specimens
were taken in the light trap at Glen in
the Pine Ridge on 32 nights of operation,
whereas at Whitney in the irrigated short
grass prairie 20 miles northwest of Glen,
2,908 were collected in 50 nights of
operation.

A. fitchii (Felt and Young). Olson and
Keegan report this species in their col-
lections at Fort Robinson during May
and June, but it has not been collected
by the writers in northwestern Nebraska.
Adult females of firchii closely resemble
those of Aedes increpitus, a species col-
lected on several occasions by the writers

50
— ¢

in Pine Ridge. There is some possibility
that the records of firchii actually refer
to increpitus.,

A. flavescens (Muller). This species s
an inhabitant of the open, treeless prairie
region.  Tate and Gates report the col-
lection of three specimens in a light trap
at Whitney.

A. increpitus Dyar.  Four specimens
were taken in the light trap at Glen dur-
ing May and June in 1959, and one female
was collected biting man in the same area
in July 1959. ‘This species also occurs
at Crawford and has been collected by
the senior author in the Black Hills, South
Dakota.  Northwestern Nebraska prob-
ably represents the eastern limit of the
range of increpitus.

A. nigromaculis (Ludlow). This species
is abundant in the irrigated  Whitney
area and large numbers have also bees
observed in the vicinity of Belmont,
Crawford, Marsland, and Toad Stool Park.
In the lastnamed area, nigromaculis
breeds abundantly in akaline salt grass
(Distichlis) meadows following heavy
rains and constitutes a highly annoying
pest. It is extremely rare in the hilly,
wooded Pine Ridge area.

A. sticticus (Meigen). One female
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taken while biting man at Chadron, July
28, 19509.

A. rtrivittatus (Coquillett). Only a few
specimens of trivittatus were collected
in the light trap at Whitney and a single
specimen was taken in the trap at Glen.
This species constituted an important pest
locally in the vicinity of its breeding places
along wooded streams and rivers in the

open prairie and the lower foothills of -

the Pine Ridge.

A. vexans (Meigen). This species oc-
curs throughout the Pine Ridge and short
grass prairie areas where production is
associated generally with floodwater pools
along the streams and rivers and rain
pools in both open and wooded situations.
At Whitney, vexans is produced abun-
dantly in habitats associated with irrigation
and is the predominant pest species.

Genus Anopheles

A. earlei Vargas. This species was
taken in small numbers in the light trap
at Glen. The writers have observed earle:
to be a common mosquito in the Black
Hills, South Dakota, particularly in the
' vicinity of marsh habitats at Custer State
Park. Apparently this species does not
inhabit the treeless prairie region of
western Nebraska.

Genus Culex

C. pipiens Linnaeus. This species is
extremely rare in northwestern Nebraska.
Only two specimens were taken in the
light trap at Whitney. No larvae or adults
were found in the surveys conducted by
the writers.

C. salinarius Coquillett. Tate and Gates
(1944) report four specimens collected in
their light trap at Whitney. The writers
found small numbers of larvae in spring-
fed marshes in the vicinity of Glen.

C. tarsalis Coquillett. The larvae of
tarsalis occur throughout northwestern
Nebraska in a wide variety of semiperma-
nent and permanent aquatic habitats in
both open and sparsely-wooded situations.
It is by far the most abundant species in

the irrigated open prairie farming area
at Whitney, and ranks next to Culiscta
inornata in the hilly Pine Ridge.

Genus Culiseta

C. incidens (Thomson). One male of
this species was taken in a light trap at
Chadron.

C. inornata (Williston). This species
is common during late season in both
the Pine Ridge and prairie areas. In the
former area, production occurs primarily
in cool spring-fed marshes and ponds;
flooded roadside ditches and marshy pas-
tures associated with irrigation are the
major breeding places in the open prairie.
In 1960, inornata comprised 71 percent
of the total mosquitoes taken in a light
trap at Glen in the Pine Ridge, and repre-
sented g5 percent of the total catch during
September and early October. C. inornata
comprised 4 percent of the specimens col-
lected in the trap at Whitney.

C. melanura (Coquillett). Olson and
Keegan reported this species in light trap
collections at Fort Robinson. Intensive
collecting by the writers in northwestern
Nebraska did not result in any specimens
of melanura. Validity of the record cited
above appears questionable.

M. perturbans (Walker). One speci-
men was taken in a biting collection in
the vicinity of a cattail marsh near Glen
in the Pine Ridge, July 27, 1959.

Genus Psorophora

P. confinnis (Lynch-Arribalzaga). Two

“specimens were taken in the light trap at

Whitney.

P. discolor (Coquillett). Olson and
Keegan reported this species from Fort
Robinson.

P. signipennis (Coquillett). This is a
species of the open prairie region. Speci-
mens have been collected at Belmont,
Chadron, Toad Stool Park, and Whitney
but none has been taken in the wooded
Pine Ridge areca.

Susntary. The extreme northwestern
corner of Nebraska, comprised of Dawes
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and Sioux Counties, lies near the northern
border of the vast high plains region of
short grass prairic. Extending through
these counties in a generally east-west di-
rection is the Pine Ridge, a prominent
topographical escarpment whose mature
stands of ponderosa pine distinguish the
area from any other region in the treeless
short grass prairie.

Studies of the mosquito fauna of the
Pine Ridge and the surrounding area of
northwestern Nebraska have shown the
species composition of the two areas to

difler markedly. Results of the studies
indicate that with respect to mosquitoes
the Pine Ridge is an ecological island in
the short grass prairie.
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CHANGES IN THE OVARIES OF CERTAIN BITING MIDGES
(DIPTERA: CERATOPOGONIDAE) FOLLOWING
COMPLETION OF THE GONOTROPHIC CYCLE

J. R. LINLEY
Sand Fly Research Unit, Ministry of Health, Montego Bay, Jamaica, W.L1

InTroDUCTION. It has been known for
a number of years that in certain mos-
quitoes, recognisable changes occur in the
ovaries following the completion of each
gonotrophic cycle. In particular, Russian
workers have pioneered the study of
changes in the ovarioles of Anopheles mos-
quitos, as a means for age determination.
Russian literature on this subject has been
reviewed by Gillies (1958), and a further
account is given by Beklemishev ez al.
(1959) and also by Detinova (1g62).

The Russian technique for age deter-
mination, by observing the condition of
the ovaries, depends upon the fact that
after oviposition, a small but distinct
dilatation remains in the ovaricle at the
site recently occupied by the egg. Sub-
sequent ovulations result in similar dilata-
tions, so that after the completion of
several gonotrophic cycles a string of

1 Now % Dept. of Entomology, London School
of Hygienc and Tropical Medicine, Keppel St.,
London W.C.1

dilatations may be seen in the portion
of the ovariole between the currently de-
veloping follicle and the point of attach-
ment of the ovariole to the calyx. Each
dilatation is separated from its neigh-
bours by a distinct connective stalk, while
the first formed dilatation is separated
from the calyx by the pedicel. Details
of these structures have been given by
a number of authors, and a recent descrip-
tion, employing the currently accepted
terminology, is provided by Bertram
(1962), so that further elaboration is un-
necessary here.

It is the purpose of this paper to re-
port and describe the formation of the
first dilatation in the ovarioles of three
species of biting midge, namely Leproco-
nops bequaerti Kiefler, Culicoides barbosai
Wirth and Blanton and C. farens Pocy.
These species were studied in Jamaica,
where their man-biting activity constitutes
a considerable problem. It should be em-
phasized that only the formation of the
first dilatation (following the first ovi-



