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EFFECTS OF RED IMPORTED FIRE ANTS ON RECRUITMENT OF
WHITE-TAILED DEER FAWNS ‘

CRAIG R. ALLEN,' Department of Range, Wildlife, and Fisheries Management, Texas Tech Uhiversny, Lubbock, TX 79409, USA
STEPHEN DEMARAIS, Department of Range, Wildlife, and Fisheries Management, Texas Tech University, Lubbock, TX 79409, USA
R. SCOTT LUTZ,2 Department of Range, Wildlife, and Fisheries Management, Texas Tech University, Lubbock, TX 79409, USA

Abstract: We investigated the effect of red imported fire ants (RIFA; Solenopsis tnvicta) on an index of white-
tailed deer (Odocoileus virginianus) fawn recruitment (doe:fawn ratio) on 10 200-ha plots in the Texas Coastal
Prairie during 1991-93. Five of the plots received treatments of the fire ant bait AMDRO® (Am. Cyanamid
Co., Wayne, N.]J.) during April and October 1991 and May 1992 to reduce RIFA populations. The remaining
5 plots served as untreated comparison areas. Populations of RIFA were reduced (P < 0.10) on treated study
areas during deer fawning periods in 1991-92. Fawn recruitment was higher on treated areas during 1991 (P
= 0,037) and 1992 (P = 0.069), with recruitment about twice as high on treated areas. In 1993, after 1 year
of RIFA reinfestation, fawn recruitment did not differ between treated and untreated plots (P = 0.443). We

conclude that high density RIFA infestations reduced white-tailed deer fawn recruitment.
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Effects of the non-indigenous RIFA on large
mammal populations have not been document-
ed. However, the popular press has speculated
on death and/or blinding of deer fawns by RI-
FAs (Grant and Killion 1988, Rollins 1989), and
anecdotal evidence is abundant.

Evidence exists that suggests negative effects
of the RIFA on other vertebrates (Allen et al.
1994). Predation by RIFAs was suggested as
contributing to the decline of numerous reptiles
(Mount 1981, Mount et al. 1981) and birds
(Ridlehuber 1982, Sikes and Arnold 1986, Wil-
son and Silvy 1988). Recently, we documented
greater northern bobwhite (Colinus virgini-
anus) density on areas where RIFA populations
were reduced, and reported a strong negative
correlation between years of county-level infes-
tation -and northern bobwhite abundance in
Texas (Allen et al. 1995). Individuals and com-
munities of small mammals, such as cottontail
rabbits (Sylvilagus floridanus; Hill 1969), pyg-
my mice (Baiomys taylori; Smith et al. 1990),
and cotton rats (Sigmodon hispidus; Killion et
al. 1990) may be affected by RIFAs.

The RIFA occuppied 101 million ha through-
out the Southeast and Texas in 1985, and is ex-

! Present. address: Department of Wildlife Ecology
and Conservation, 117 Newins-Ziegler Hall, Univer-
sity of Florida, Gainesville, FL 32611, USA.

2 Present address: Department of Wildlife Ecology,
1630 Linden Drive, 226 Russel Labs, University of
Wisconsin, Madison, WI 53706, USA.

pected eventually to occupy about one-fourth of
the United States (Vinson and Sorensen 1986).
Monogynous, or single-queen, colonies of RIFA
are territorial, with densities less than 100
mounds per ha. Polygynous, or multiple-queen,
colonies lack intraspecific territoriality and typ-
ically occur at much greater densities, as high
as 1,400 mounds per ha (Maxwell et al. 1982).
In Texas, polygynous colonies constitute >50%
of all infestations (Porter et al. 1991). The
spread of polygynous colonies, and increased
awareness of their potential ecological disrup-
tion, have increased the interest in determining
RIFA effects on indigenous species.

The economic value of white-tailed deer
(Pope et al. 1984), coupled with anecdotal re-

ports of deer fawn mortality (Rollins 1989) and

concern for the community-level effect poten-
tial of polygyne RIFAs, led us to investigate the
effect of the RIFA on white-tailed deer. Our
objective was to document the effect of RIFA
population reductions on white-tailed deer fawn
recruitment in the Texas Coastal Prairie.
Funding was provided by American Cyan-
amid Inc., the Department of Plant and Soil
Science at Texas Tech University, the Houston
Livestock Show and Rodeo Association, Quail
Unlimited, the Texas Department of Agricul-
ture, the Texas Parks and Wildlife Department,
the U. S. Department of Agriculture, and the
Welder Wildlife Foundation. We thank F. C.
Bryant, N. E. Mathews, M. Ortega, and G. Tan-
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ner for reviewing this manuscript. We thank S.

Phillips, Jr. and H. Thorvilson for cooperation .

on RIFA surveys, and the McFaddin Ranch, J.
F. Welder Heirs, and P. H. Welder Ranch for
allowing access to their properties. This is pub-
lication T-9-686 of Texas Tech University, Col-
lege of Agricultural Sciences and Natural Re-
sources, and 471 of the Rob and Bessie Welder
* Wildlife Foundation.

_STUDY AREA

We worked in rangeland grazed by domestic -

cattle in 3 contiguous counties in the Coastal
Prairie vegetational area of southeastern Texas
(Gould 1975). Study areas were grouped into 5
paired plots (R1, R2, V1, VC1, and VC2), each
‘about 200 ha (£ = 202, range = 182-283). Pair-
ing was based on similarity of soils, topography,
vegetation, and pretreatment wildlife and RIFA
indices (Allen 1993). Two plots were located in
Calhoun County, 4 in Victoria County, and 4 in
Refugio County. Nine plots were unimproved
pasture; 1 (VC2 treated) had been overseeded
with bermuda grass (Cynodon dactylon). The 4
plots in Refugio County were paired with each
other (pairs R1 and R2). One pair was located
in Victoria County (V1), and 2 pairs (VC1 and
VC2) had 1 member located in Victoria County
and 1 in Calhoun County. Soils of pairs R1, R2,
V1, and VC1 were poorly-drained loams and
clays with less than 3% slope. Plots of pair VC2
bordered the Guadalupe River, and were rolling
well-drained sandy loam.

Paired plots were separated by an average of
6.7 km (range = 3-14) to maintain indepen-
dence among replicates and treatments. We
judged this distance to be sufficient to prevent
significant deer movement among plots because
white-tailed deer in- this area seldom moved
>3.5 km during their lifetime (Michael 1965,
Ellisor 1969).

Land management practices varied among
the 10 plots, but were similar within pairs. The
R1, R2, VCl-untreated, and VC2-treated were
open to hunting only by landowners and their
guests, and deer harvest was low. Plots in Vic-
toria County (Vl-untreated, VCl-treated,
VC2-untreated) were leased for recreational
hunting; V1-treated was hunted by ranch per-
sonnel. The R1 and R2 plots were grazed con-
tinuously at the average stocking rate of 5.3 ha
per cow. Other plots were grazed rotationally at
various stocking rates. Variations in manage-
ment practices within pairs' were minimal -and
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pear to produce habitat variations that poten-
tially could have confounded the effect of RIFA
treatments.

Climate was humid subtropical. Yearly aver-
age maximum and minimum temperatures for
Victoria (central to all plots) were 27 C and 16
C. Average yearly precipitation was 97 cm (Mil-
ler 1979).

Vegetation for all areas was a mixture of
grasses, forbs, and varying amounts of brush.
Brush foliar cover ranged from 7 to 40%. Per-
cent brush, grass, and forb species canopy cover
on the plots may be found in Allen (1993).

METHODS

One .randomly chosen member from each
pair of plots was treated with- AMDRO® fire
ant bait in April and October 1991, and May
1992, at the average rate of 1.67 kg/ha. We
chose AMDRO® because it is fast-acting and
regularly provides RIFA population reductions
of >75% for 6 months or more (Collins et al.
1991). We surveyed RIFA populations within 10
0.10-ha non-overlapping circular quadrats per
plots; located near the center of each plot. This
index method allowed for determination of
treatment efficacy by incorporating data on
mound density, ant population estimates within
mounds, and the presence of fertile queens
(Lofgren and Williams 1982). Populations of
RIFA were surveyed pretreatment (Apr 1991),
7 times during treatments (between Jun 1991
and Aug 1992}, and twice in the year following
the cessation of treatments (Jun and Aug 1993).

We determined deer population composition
with, vehicular spotlight counts and incidental

sightings collected on foot. We spotlighted deer

in March 1991 (pretreatment) to estimate den-
sity only (Mitchell 1986). We conducted spot-
light surveys in autumn 1991 from 1 September
to 5 November, in 1992 from 1 September to
10 October, and in 1993 from 1 September to
13 November. Incidental observations were
made on permanently established quail census
transects (Allen et al. 1995), walked within 3
hours after sunrise and during the 3 hours be-
fore sunset from 1 September to 30 October.
‘An average of 55 km of transect was walked on
each plot in both 1991 and 1992.

Spotlight counts began 15 minutes after dark,
and ceased between 2300 and 0400 hours. We
usually spotlighted members of a study area pair
consecutively, and the order was switched with
each repetition. Spotlight transects averaged 3.2
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Table 1. Average white-tailed deer densities (deer/100 ha) on 5 pairs of treated (TRT) and untreated (UNT) study areas in the
Texas Coastal Prairie, before (spring 1991), during (fall 1991-92), and after (fall 1993) red Imported fire ant reduction.

Treatment

Pretreatment 1991 1901 1992 Posttreatment 1993

Pair TRT UNT TRT UNT TRT UNT TRT UNT
R1 Density 19 15 21 67 24 54 31 51
n? 2 2 3 3 7 7 : 7 7
R2 Deunsity 16 15 67 24 73 14 S ] 9
n 3 3 4 4 7 7 7 7
V1 Density 10 3 26 6 10 10 4 4
n .2 2 7 11 10 10 9 9
VCl1 Density 3 13 6 17 15 27 8 14
n 2 2 10 9 7 7 7 7
vC2 Density 12 7 45 13 44 15 28 11
n 2 2 8 9 7 7 7 7
Means  Density 12 11 33 25 33 24 29 18
Seb 3 2 11 11 12 8 12 9

n 2.2 2.2 6.4 72 7.6 7.6 74 7.4

P-level® 0.67 0.66 0.60 0.49

4 No. of spotlight repetitions. -
b Standard error of density within treatments. )
¢ Testing effect of treatments within sampling interval,

km within each 202-ha plot. Effective strip
width was determined by measuring maximum
visibility at 0.16 km intervals; average area of
transect surveyed on each plot was 38 ha. We
repeated individual spotlight transects 3 to 11
times; pairs with low density received more ef-
fort to increase the number of deer observed.
Sex and age (ie., fawn vs. adult) were deter-
mined at the time of observation. When sex and
age of all members of a group could not be
determined, these were not used in the deter-
mination of fawn recruitment (Mitchell 1986).
Fawn:doe ratios (an index of recruitment) were
calculated by pooling data from spotlight counts

and transects. The total number of fawns ob-

served on each plot was divided by the total
number of does observed on each plot to yield
estimated recruitment (fawns/doe; Mitchell
1986). Pretreatment surveys differed slightly in
that fewer replications were used and the order
of sampling was not grouped by pairings.
Estimated deer density and fawn recruitment
were analyzed with randomized block design
analysis of variance. We calculated Pearson cor-
relations between RIFA indices and fawn re-
cruitment in June 1991 and June 1992. We an-
alyzed each sampling period independently be-
cause treatments were reapplied. Normality of
data distribution was determined with the Sha-
piro-Wilk test (SAS Inst. Inc. 1989). Because of
sample size limitations associated with spatially
replicated field studies, differences between
means were considered to have potential bio-

logical significance at P < 0.10 (Tacha et al.
1982). Each plot constituted an experimental
unit, and results may be extrapolated to other
similar areas.

RESULTS

Treatments with AMDRO® fire ant bait were
_effective in reducing RIFA populations, es-
pecially during June (Jun 1991, P = 0.067; Jun
1992, P = 0.062; Allen et al. 1995), a time that
coincides with white-tailed deer fawning peri-
ods (Halls 1978). Pretreatment RIFA indices
averaged 435 and 297 per 0.10-ha circle for
treated and untreated plots. These indices cor-
responded to mound densities of 269 and 168
mounds per ha. Posttreatment indices averaged
60 on treated areas and 201 on untreated plots
in June 1991, and 11 and 289 in June 1992.
Treatment effects on RIFA populations are
available in their entirety in Allen et al. (1995).
In June 1993, 1 year after cessation of RIFA
treatments, RIFA indices 'averaged 133 on
treated plots and 252 on untreated areas, and
did not differ statistically (P > 0.10; H. Thor-
vilson, Dep. Plant and Soil Sci., Texas Tech
Univ., Lubbock, unpubl. data).

Deer density estimates varied among plots,
but were not different between treated and un-
treated areas (Table 1). Densities were similar
to those reported for the Texas Coastal Bend
(Cook et al. 1971). Fawn recruitment estimates
were not correlated significantly with June
RIFA indices in 1991 (r = —0.516, P = 0.120;
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Fig. 1. Correlation between RIFA indices and estimated fawn
recruitment, June 1991. r = —0.516, P = 0.12.

Fig. 1), but were correlated negatively in 1992
(r = —0.650, P = 0.042; Fig. 2).

White-tailed deer fawn recruitment estimates
were higher on treated plots than on untreated
plots during 1991 (P = 0.037) and 1992 (P =
0.069; Table 2). In 1991, recruitment estimates
on treated plots averaged more than twice that
of ‘untreated plots. Estimated recruitment was
lower on all areas during 1992, but recruitment
on treated plots again was double that of un-
treated areas. In 1993, 1 year after the cessation
of RIFA suppression, deer fawn recruitment did
not differ (P = 0.443) between treated and un-
treated plots.

FIRE ANTS AND FAWN RECRUITMENT ¢ Allen et al.

J. Wildl. Manage. 61(3):1997

0.7 4

0.6 1

Fawn recruitment

0.0

1,000 4,500 2,000 2500 3,000 3500 4000 4,500
RIFA index

Fig. 2. Correlation between RIFA indices and estimated fawn
recruitment, June 1992, r = —0.650, P = 0.04.
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DISCUSSION

Our results indicate that RIFA reduction has
a positive effect on deer fawn recruitment in
areas with high densities of polygynous ants.
Higher fawn recruitment observed on treated
areas was statistically and biologically significant
despite the inherent low power associated with
a design that employed 5 replications and 2
treatments (Lipsey 1990).

Lower RIFA mound densities on treated
plots during June of 1991 and 1992 could have
lessened the likelihood of contact between new-
born white-tailed deer fawns and RIFAs. De-
creased contact with RIFAs, and thus lower

Table 2. Effect of red imported fire ant population reductions on white-tailed deer fawn:doe ratios on 5 pairs of treated and

untreated study areas in the Texas Coastal Prairie, 1991-92.

19901 1992 1993 Posttreatment
Pair . Treated Untreated Treated Untreated Treated Untreated
R1 nd 35 84 69 117 140 241
Recruitment 0.84 0.29 0.30 0.23 0.30 0.24
R2 n 94 26 88 48 133 42
Recruitment 0.81 10.53 0.47 0.41 0.45 0.36
V1 n 31 29 37 34 14 27 .
Recruitment 0.48 0.12 0.32 0.17 0.00 0.23
VC1 n 25 ) 30 41 4] 27 65
Recruitment 0.47 - 0.50 0.64 0.28 0.13 0.48
vC2 n 77 26 62 37 75 40
Recruitment 0.88 0.24 0.63 0.06 0.19 0.14
Means Does? 30 30 41 45 60 65
Fawns® 22 9 19 10 18 18
Recruitment 0.70 0.34 0.47 0.23 0.21 0.29
SEd 0.09 0.08 -0.07 0.06 0.08 0.06
pe 0.037 0.069

0.443

# Average no. of does and fawns observed, spotlighting and incidental.
b Average no. of does observed/plot.

¢ Average no. of fawns observed/plot. /

4 Standard error of fawn recruitment within treatments.

¢ Testing effect of treatments within sampling interval.
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rates of predation or injury, could explain the
increased fawn recruitment on treated areas.
We doubt that doe avoidance of areas with high
RIFA mound density explains our results be-
cause does are faithful to fawning sites
(Schwede et al. 1993), and does were present
on untreated plots with hlgh RIFA indices (Ta-
ble 2). In addition, we doubt the development
of such a specific population-level, behavioral
response within the approximately 15 years
since the ‘non-indigenous RIFA first was ob-
served in these counties. :

Higher recruitment rates during 1991 were
expected to increase deer densities on treated
areas in 1992, but no increase was observed.
However, deer density did not differ between
treated and untreated areas during any time pe-
riod tested (Table 1), whereas fawn recruitment
was significantly higher on treated areas during
1991-92. Dispersal of yearling males (Tierson
et al. 1985) and movement of yeailing doe ac-
tivity centers away from maternal activity cen-
ters (Hawkins and Klimstra 1970) may have
prevented an increase in density on our rela-
tively small, 202-ha plots.

Behavioral characteristics of RIFAs and deer
fawns may influence the relation between these
2 species. The RIFA is attracted to mucous
membranes such as the eyes and mouth (Vinson
and Sorensen 1986), and recruit to food sources
quickly and in large numbers. A neonatal fawn’s
defense to danger is to freeze (Ozoga et al.
1982), an inappropriate adaptation and ineffec-
tual defense against RIFAs. Furthermore, fre-
quent movement between bedding sites by
fawns (Ozoga et al. 1982) increases the chance
for contact with RIFA mounds or foraging trails,
which may extend 40 m from a mound (Vinson
and Sorensen 1986). Irritation from RIFA stings
could lead to increased movement by fawns,
and thus increase vulnerability to coyote (Canis
latrans) predation. We hypothesize that the dif-
ferences in recruitment on treated and untreat-
ed areas were the result of greater direct mor-
tality of neonatal fawns by foraging RIFAs and
indirect mortality by blinding, debilitating in-
jury (Grant and Killion 1988, Rollins 1989), and
higher coyote predation on untreated areas.

MANAGEMENT IMPLICATIONS

Recreational uses of white-tailed deer gen-
erate substantial economic benefits from direct
and indirect sources. In Texas, economic ben-
efits from white-tailed deer are especially high

FIRE ANTS AND FAWN RECRUITMENT °* Allen et al.
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because of wide-spread lease hunting. White-
tailed deer hunting generated $210 million per
year for the Texas economy in the early 1980s
(Pope et al. 1984), and economic returns from
deer may exceed returns from livestock (Ram-

‘sey 1965). In this study, white-tailed deer re-

sponded to the reduction of RIFA populations.
An increase in deer harvest of 1 per square mile
was estimated to enhance rural land value by
$45.24 per ha (Pope et al. 1984). The increased
fawn recruitment observed in our study could
provide additional harvestable white-tailed deer,
provided there is no subsequent compensatory
mortality and if the additional animals remain
within the harvested population.

High density, polygynous RIFAs currently are
sparsely scattered throughout the range of the
RIFA, except in Texas where >50% of all in-
festations are of the polygynous form (Porter et
al. 1991). The expansion of the range of polyg-
ynous RIFAs, if it occurs, will undoubtedly in-
crease the negative interaction between RIFAs
and white-tailed deer.

More research is needed to determine the
long-term effect of both polygyne and mono-
gyne RIFAs on white-tailed deer populations.
The threshold level of RIFA infestation that
creates significant negative effects, if a thresh-
old exists, must be determined. Our plots were
infested primarily with polygyne RIFAs. Mod-
erate and low density single-queen infestations
presently account for the majority of infesta-
tions within the United States. Therefore, we
need to determine if these effects also occur
with monogyne RIFAs occurring at lower
mound densities. We presently lack data on the
exact mode of effect on deer, and the temporal
variation in the degree of effect. Long-term re-
search in a variety of habitats and regions needs
to be initiated to further quantify the popula-
tion-level effect of RIFAs on white-tailed deer
and other native species.
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