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EFFECTS OF A NATURAL MARSH FIRE ON LARVAL
POPULATIONS OF CULEX SALINARIUS IN EAST TEXAS1

T. E. JANOUSEK2 nNp J. K. OLSON3

ABSTRACT. A natural marsh fire caused by lightning suppressed Culex salinarius larval populations
for 2 months following the fire. Removal of emergent vegetation and higher water temperatures rendered
burned-area pools unsuitable either for larval development or deposition ofeggs or both. With a drop in
seasonal ambient temperature and a regrowth ofemergent vegetation, the burned areas returned to being
suitable larval development sitesfor Culex salinarius. No differences in water salinity or pH were observed
between burned and unburned locations.

In certain instances, fire, through controlled
burns, has been used as a tactic to improve wild-
life habitats and rangeland for livestock (Kayll
1974. Chabreck 1988. Stutzenbaker and Weller
1989). Similarly, fire can be used to regulate dis-
eases and insect pests (Ahlgren 1974). In this
regard, certain populations of floodwater mos-
quitoes have been suppressed by burning habi-
tats where their eggs were located (Ward et al.
1969, Wallace et al. 1990, Whitt le et al. 1993).
However, little information is available about
the potential use offire to control populations of
standing water-breeding mosquitoes such as Cr-
lex salinarius Coq., which occur along coastal
plains of Texas. In this particular case, a light-
ning-caused fire swept through a 809-ha area of
intermediate to brackish marsh zone on the Ana-
huac National Wildlife Refuge in Chambers
County, TX, during July 28-31, 1988. The burned
area was identical in vegetative composition and
topographical features to nearby Cx. salinarius
larval habitats being used for an extensive study
of the bionomics of this species (Janousek and
Olson, unpublishcJ data). An opportunity was
thus provided to investigate effects ofthe fire on
larval activity ol Cx. salinarius populations.

Immediately after the fire (August I, 1988), 4
larval sampling sites were established, 2 in burned
areas and 2 in adjacent unburned sites for con-
trols. Species composition and condition of the
plant communities occurring at each site were
determined, and pools of standing water at each
site were sampled for mosquito larvae using the
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Service, as a part of USDA, CSRS Southern Regional
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pi, and Texas and is approved for publication as
TA31436 by the Director of the Texas Agricultural
Experiment Station.
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1-pint (350-ml) dipper sampling technique. At
least 25 dips were made at each site, with num-
bers oflarval instars present in each dip recorded.
Water temperatures in the pools were measured
with a standard Celsius-scaled bulb thermome-
ter. The water pH of each site was determined
using litmus paper. Salinity was determined us-
ing a silver nitrate titration test with potassium
chromate as the indicator solution. Salinity was
calculated in mg of NaCl per liter of water (i.e.,
ppm).

We attempted to evaluate each site on a weekly
basis over a 12-wk postfire period, which ex-
tended to November I 2, I 988. On each sampling
date, larval samples, pH readings, and salinity
estimates were taken in the same manner as done
on the first day postfire. During the latter half of
the study period heights of 20 randomly selected
blades of grass were measured at each of the 4
locations.

The dominant species of emergent vegetation
present in the region of the fire were marsh hay
cordgrass (Spartina patens) and saltgrass (Dls-
tichlis spicata) interspersed with patches of
3-cornered sedges (Scirpus olneyi and S. robus-
tus). Tlae postfire emergent plant communities
and land topography in burned sites were iden-
tical to those at unburned sites.

On the first day postfire (August I, 1988),
emergent vegetation in burned sites was burned
to soil or water level, exposing the underlying
pools ofwater to direct sunlight. In contrast, most
pools in unburned sites continued to be shaded
by a thick overstory ofemergent vegetation. Cor-
respondingly, water temperatures in pools sam-
pled in burned sites on August I (mean 34.0"C)
were significantly higher (P < 0.001 , l-test; Costal
1990) than those in pools sampled in unburned
sites (mean 27.1'C, Table l). The pH readings
at burned and unburned sites were similar (6.4
and 6.5, respectively); and water salinities in the
2 areas (4,899 ppm and 3,768 ppm, respectiyely)
were not significantly different (P : 0.65, /-test)
throughout the study.

3 Department of Entomology, Texas A&M Univer- Dipper samples of Cx. salinarius lawae col-
sity, College Station, TX77843. lected from both burned and unburned sites on
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Table l. Average emergent vegetation height
and water temperatures at Culex salinarius

larval collection sites in burned and unburned
areas of an intermediate brackish marsh on the
Anahuac National Wildlife Refuge, TX, from

August I to October 23, 1988.
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Aug. I
Aug. 5
Au;g.22
Aug.26
Sep. l0
Sep.  14 37.3
Sep .24  37 .8
Sep. 30 46.0
Oct. 8 53.3
Oct. 16 52.6
Oct. 235 56.6

34.O 27.1
34.5 29.3
3r.2 27.8
35.0 28.6
30.3  2s .3

35.5 30.4

28.5 22.2
28.9 23.5
26.6 25.96

90.4
7 8 . 5
73.4
80.0
83 .8
8 1 . 0

I Average of 2040 measurements.
2 Height ofemergent vegetation in burned areas was noted

to be reduced to ground or water level on August 1, 1988.
3 Burned and unburned values are significantly different (P

< 0.001, t-test; Costat 1990), unless otherwise noted.
4 Average of 5-10 measurements.
5 Culex salinaius larvae were collected in burned areas at

this time.
6 Burned and unburned values are not significantly different

(P > 0.05, /-tesr).

August I, 1988, revealed little apparent effect of
the fire upon the underlying larval population
(Fig. lA). Although slightly more laryae were
collected in burned areas than in unburned areas
(Fig. lA), the percentages of lst- and 2nd-instar
larvae present in the areas were almost the same
(24 and,26010, respectively, Fig. lB).

On the 5th day postfire (August 5, Figs. 1A,
lB), a noticeable difference appeared between
larval populations in burned and unburned sites.
The total number of larvae per dip was still high-
er at burned sites, but the percentage of I st- and
2nd-instar larvae present in burned sites (20lo of
I l0 larvae collected) was much lower than thal
recorded in unburned sites (530/o of 68 larvae
collected). Beginning with the next sampling trip
on August 22 (22 days postfire) and for ca. 2
months thereafter, no Cx. salinarius larvae were
detected at burned sites, whereas various larval
instars ofthis species continued to occur in un-
burned sites. On October 23, 1988 (84 days post-
fire), Cx. salinarius larvae reappeared in burned
areas, at which time l00o/o of collected larvae
were either lst or 2nd instar (Figs. 1A, lB).

9/10 9124 10/8
8t26 9/15 9/30

1 988

+ Burned are6 ..€" Unburned {eas

Fig. l. Average numbers ofCzlex salinariuslawae
collected at sites in burned and unburned areas of a
marsh on the Anahuac National Wildlife Refuge, TX,
from August I to November 12, 1988. A. Average
number of larvae in all stages of development. B. Per-
cent of larvae collected that were in the lst or 2nd
instar of development.

One possible reason for the 2-month absence
of Cx. salinarius lawae in burned sites might be
that females seeking oviposition sites avoided
pools of water left exposed by the fire. These
pools no longer had a canopy of vegetation to
protect the larvae from direct sunlight, wind, and
detection by predators. The sudden decrease of
I st- and 2nd-instar larvae in these particular pools
within 4 days postfire provides some evidence
ofceased oviposition.

Another explanation for this extended absence
oflarvae or oviposition might be the higherwater
temperatures observed in burned sites. The elim-
ination or reduction of overstory emergent veg-
etation by the fire exposed pools ofwater to the
heating efects ofdirect sunlight. From August I
to October 16, 1988, water temperatures in
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burned site pools ranged from 3.4 to 6.9"C higher
than those in pools in unburned sites and the
differences between the 2 sites were significant
(P < 0.001, t-test). The high temperatures in the
exposed burned site pools may have exceeded
the tolerance level for early instar Cx. salinarius
larvae or caused gravid females to seek sites hav-
ing cooler water temperatures. When larvae
reappeared in burned sites (October 23, 1988,
Fig. lA), emergent vegetation in these sites had
regrown to 700/o of that in unburned sites and
water temperatures were no longer significantly
different. The pools were no longer exposed to
heating effects ofdirect sunlight.

In conclusion, flre might be an effective control
tactic to use against marshland populations of
standing-water mosquito species such as Cx. sal-
inarius in certain instances. In such cases, con-
trolled burning should be used during the dry
summer months when combustibility of the
emergent vegetation is highest and larvae of this
species are confined to marshland areas (Jan-
ousek and Olson, unpublished data). Use of this
control tactic must be contingent upon its inte-
gration into the overall land and habitat man-
agement schemes used in the area. Vogl (1973)
stated that fire is variable and its effects upon
diverse habitats, each with a variety of micro-
habitats and organisms, produces a diverse range
of results. Thus, as suggested by Kantrud (1985)
and Weller (1990), more research is needed to
determine specific efects of controlled burning
upon plants and wildlife in marsh areas where
Cx. salinariu.r occurs so as to insure that this
control tactic does not cause irreparable damage.
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ation is also extended to Tracy Dickerson and
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