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ABSTRACT 

I investigated the effects of winter prescribed burning on relative abundance and 

species richness of birds in mesquite (Prosopis glandulosaVerassland at the Welder 

Wildlife Foundation Refiige, Texas, from June 1995 to August 1996. Relative abundance 

(P = 0.246) and species richness (P = 0.622) of breeding birds were not different, but 

mourning doves (Zenaida macroura) (P = 0.058) and great-tailed grackles (Ouiscalus 

mexicanus) CP = 0.084) increased, and black-bellied whistling ducks (Dendrocvena 

autumnaiis) (P = 0.040) declined in burned treatments. Relative abundance of wintering 

birds was greater (P = 0.002) in burned treatments, but species richness was not different 

(P = 0.602). Mourning doves (P < 0.001) and savannah sparrows (Passerculus 

sandwichensis) (P = 0.001) increased, but grasshopper sparrows (Ammodramus 

savannarum) (P = 0.009), Le Conte's sparrows (Ammodramus leconteii) (P = 0.001), and 

sedge wrens (Cistothorus platensis) (P = 0.001) declined in burned treatments in winter. 



[NTRODUCTION 

I present the results of my thesis research as I manuscript. I will submit Chapter I 

of my thesis as a manuscript for publication to the WildUfe Society Bulletin and followed 

the manuscript guidelines of this Journal (Guthery, F. S., N. E. Koerth, and D. E. Capen. 

1988. Guidelines for authors and reviewers of Wildlife Society Bulletin manuscripts. 

Wildl. Soc. Bull. 16[1, Suppl.]: 23pp.). I am the senior author on this article and my 

graduate advisor. Dr. Paul R. Krausman, is a co-author. I have included him as a co

author because his contributions included > 2 of 5 criteria for authorship of scientific 

investigations (Dickson, J. G., and R. N. Conner. 1978. Guidelines for authorship of 

scientific articles. Wildl. Soc. Bull. 6:260-261). 
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24 June 1997 
Nfichael C. Reynolds 
School of Renewable Natural Resources 
104 Biological Sciences East 
The University of Arizona 
Tucson, AZ 85721 

RH: Effects of Burning on Birds Reynolds and Kraiisman 

EFFECTS OF WINTER BURNING ON BIRDS IN MESQUTTE-GRASSLAND 

Michael C. Reynolds,' School ofRenewable Natural Resources. The Universitv of 

Arizona. Tucson. AZ 85721. USA 

Paul R Krausman, School ofRenewable Natural Resources. The Universitv of Arizona-

Tucson. AZ 85721. USA 

Abstract: We investigated the effects of winter prescribed burning on the relative 

abundance and species richness of breeding and wintering birds in mesquite (Prosopis 

glandulosa)-grassland at the Welder Wildlife Foundation Refuge, Texas, from June 1995 

to August 1996. We used a randomized, complete-block design with winter-bum and 

control treatments replicated 3 times each within 2 blocks. We collected pre-treatment 

data in 1995, burned experimental plots in January 1996, and collected post-treatment 

'Present address: Department of Fisheries and Wildlife Science, Virginia Polytechnic 

Institute and State University, Blacksburg, VA, 24061, USA. 



R^olds and Krausman 12 

data in 1996. Relative abundance (P = 0.246) and species richness (P = 0.622) of 

breeding birds were not different between treatments, but mourning doves (Zenaida 

macroura) (P = 0.058) and great-tailed grackles (Quiscalus mexicanus) (P = 0.084) 

increased, and black-bellied whistling ducks (Dendrocv^na aiitumnalis^ QP = 0.04) declined 

in burned treatments. Relative abundance of wintering birds was greater QP = 0.002) in 

burned treatments, but species richness was not different (P = 0.602). Mourning doves (P 

< 0.001) and savannah sparrows (Passerculus sandwichensis) (P = O.OOl) increased, and 

grasshopper sparrows (Ammodramus savannarum) (P = 0.009), Le Conte's sparrows 

(Ammodramus leconteii) CB = 0.001), and sedge wrens (Cistothorus platensis) (P = 0.001) 

declined in burned treatments. Prescribed burning had minima! effects on bird 

communities in the year following burning mesquite-grasslands. However, we recommend 

maintaining unbumed areas adjacent to bums to provide habitat for bird species that 

require dense vegetation. 

Key words: fire, grassland, nongame birds, prescribed burning, songbirds, Texas, winter. 

Many grassland and shrubland bird species have declined across North America 

from 1966 to 1993 (Robbins et al. 1986, Askins et al. 1990, Peteijohn and Sauer 1993, 

Askins 1994, Knopf 1994, Herkert 1995). Population declines were caused by habitat loss 

(Askins 1994, Herkert 1995) and fragmentation (Whitcomb et al. 1981) of breeding and 

wintering grounds, and parasitism (Brittingham and Temple 1983) and nest predation 

(Wilcove 1985) on breeding grounds. Studies of declines have focused on forest-interior 
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neotropical migrants in eastern North America (Hagan and Johnston 1992, Finch and 

Stangel 1993). However, the proportion of bird species with declining population trends 

are greater for grassland (Knopf 1994, Herkert 1995) and shrubland birds (Askins 1994). 

Grassland birds have declined more than any other group of birds monitored by the 

Breeding Bird Survey and > 50% of species have decreasing populations (Peteijohn and 

Sauer 1993, Knopf 1994). 

Unlike many forest bird species that migrate to the tropics, most grassland birds 

migrate short distances and winter in the southern United States. Grasshopper sparrow, 

Le Conte's sparrow, savannah sparrow, loggerhead shrike (Lanius ludovicianus). and 

Eastern meadowlark (Stumella magna) winter on mesquite-grassland in southern Texas 

(Emlen 1972, Grzybowski 1982) and have declined since 1966 (Robbins et al. 1986, 

Herkert 1995). Furthermore, some grassland and shrubland bird species that breed in 

mesquite-grasslands in southern Texas have declined, including scissor-tailed flycatchers 

(Tvrannus forficatus) and painted buntings (Passerina ciris) (Robbins et al. 1986, Askins et 

al. 1990). 

Mesquite-grasslands in southern Texas have undergone substantial ciianges in 

vegetation structure and composition since pre-settlement times. Fire suppression and 

livestock grazing have led to increased densities of honey mesquite, huisache (Acacia 

smallii). and other woody plants. Land managers use prescribed burning or burning in 

combination with other brush management practices to suppress woody species 

encroachment in south Texas. Prescribed burning is most effective as a follow-up 
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treatment to other techniques such as herbicide application because it prolongs the life of 

the initial treatment (Scifres 1980). Prescnbed burning can increase herbage yields, 

increase livestock forage availability, improve habitat for some wildlife, suppress woody 

species, and control diseases (Wright 1974:5). 

Few studies have determined the efl^s of brush manipulation techniques on bird 

populations in Texas. Vega and Rappole (1994) studied the efi^ects of mechanically 

clearing strips of brush on songbird abundance and diversity. Gruver and Guthery (1986) 

studied the effects of herbicide application on bird abundance and diversity. Nolte (1995) 

studied the effects of herbicide application on songbird abundance, diversity, and nest 

success. More research has addressed the effects of prescribed burning on birds in 

mesquite-grasslands. Studies have primarily focused on mourning doves (Soutiere and 

Bolen 1972, 1976) and bobwhite quail (Colinus virginianus) (Renwald et al. 1978, Wilson 

and Crawford 1979). Renwald (1977, 1978) determined the effects of burning on lark 

sparrow (Chondestes grammacus) density and nest success, and songbird nest-site 

selection. However, studies to determine the effects of prescribed burning on breeding 

bird species in mesquite-grasslands are lacking. 

Furthermore, no studies have determined the impacts of prescribed burning on 

wintering bird species in mesquite-grasslands. Most prescribed bums in south Texas 

occur in winter (Dec-Feb) when vegetation is dormant and humidity is low (Hansmire et 

al. 1988). It is important to understand how prescribed burning affects birds to determine 
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how habitat manipulations are influencing populations and because some spedes may 

spend < 6 months/year on wintering grounds. 

Our objective was to determine the effects of winter prescribed burning on bird 

populations in mesquite-grasslands in south Texas. We attempted to determine the effects 

of winter burning on vegetation structure, and abundance and species richness of breeding 

and wintering birds in the year following burning. We tested the null hypotheses that there 

were no differences in vegetation canopy cover, and abundance and species richness of 

breeding and wmtering birds between burned and un-bumed sites. 

STUDY AREA 

The Rob and Bessie Welder Wildlife Foundation Refuge, San Patricio County, 

Texas, was in a transitional zone between the Gulf Prairies and Marshes and the South 

Texas Plains (Schuster and Hatch 1990). The 3,158 ha reflige is bordered by the Aransas 

River and classified into 16 vegetation communities (Drawe et al. 1978). The climate is 

humid, subtropical with hot summers (x Jul temp. = 30 C [Guckian and Garcia 1979]) and 

cool winters (x Jan temp. = 14 C [Guckian and Garcia 1979]) (Drawe et al. 1978). Long-

term average annual precipitation at the Welder Wildlife Foundation Refuge is 89 cm, but 

fluctuations occur (range = 38-151 cm) (Drawe et al. 1978). Precipitation is distributed 

bi-modally, with peaks in spring and late summer. 

Our study sites were located in the mesquite-mixed grass vegetation community 

that occurs throughout the southern portion of the Welder Wildlife Foundation Refuge on 

flat (0-1% slopes), poorly-drained Victoria clay soils (a fine, montmorillonitic. 
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hyperthermic Udic Pelliistert) (Guckian and Garcia 1979). Vegetation was dominated by 

hon^ mesquite (12-27% of canopy cover) interspersed with chaparral and dense stands of 

mixed grasses (Drawe et al. 1978). 

Dominant grasses included Texas wintergrass (Stipa leucotricha). silver bluestem 

(Bothriochloa saccharoides). and meadow dropseed (Sporobulus asper). Dominant forbs 

included prairie coneflower (Ratibida columnaris). western ragweed (Ambrosia 

cumanensis). and Ruellia (Ruellia nudiflora). Chaparral included clumps of blackbrush 

acacia (Acacia rigidula). agarito (Berberis trifoliolata). granjeno (Celtis pallida), brasil 

(Condalia hookeri), Mexican persimmon (Diospvros texana). and lime pricklyash 

(Zanthoxvlvmi faeara). 

The Welder Wildlife Foundation Refuge included a working cattle ranch that 

operated a cow-calf operation in a prescription, rotational grazing system. However 

livestock grazing was deferred on the study area in 1994-1995 to allow for fine-fuel build 

up prior to burning, and for 3 months after burning to allow herbaceous vegetation to 

recover. Cattle were re-introduced to the study area in April 1996 to use the forage 

resource because of drought conditions. 

METHODS 

Experimental Design 

We used a randomized, complete-block design with 2 treatments (e.g., winter-bum 

treatment and control) replicated 3 times each within 2 blocks. One block (291 ha) 

received application of Tordon 22K^, a 1:1 mixture of triclopyr ([{3, 5, 6-trichloro-2-
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pyridinyl} oxyjacetic acid) + picloram (4-anoino-3, 5,6-trichoIopicolinic acid), to kill 

honQT mesquite during spring 1994 (Nolte 1995). The other block (265 ha) did not 

receive herbicide treatment because it had lower canopy coven^e of honey mesquite. 

Experimental units were randomly selected within blocks using an established, 16.2-ha 

(402 m X 402 m) surv^ grid in place on the refiige. An additional 100 m was added to 

the east side of each ^erimental unit to make plots approximately 20 ha (402 m x 500 

m) and allowed for 200-m spacing between line transects within the same plots. 

Experimental plots were not allowed to overiap, but no minimum distance requirements 

between plots were established prior to selection. Therefore, 3 pairs of randomly-selected 

experimental plots were adjacent to each other and only had a 5-m strip of disced soil 

separating them. 

Prescribed Burning 

We placed fireguards around plots by mowing 5-m strips on plot boundaries in 

summer and discing strips in fall 1995. We clipped vegetation to the soil surface in 5 

randomly-placed 50 x 50 cm fi^es on each experimental plot before burning. We dried 

samples at 60 C for 72 hours and weighed them to determine fine-fuel loads (kg/ha). We 

measured wind speed, temperature, and relative himiidity before and during prescribed 

burning of each treatment. We used a headfire-backfire technique for burning 

experimental plots (Wright 1974). Weather conditions fi)r winter burning in southern 

Texas require a killing fi-ost 3-7 days prior to btiming, wind speeds of 13-24 km/hour, 

relative humidity of25-40%, and temperatures >22 C (Wright 1974). 
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Vegetation 

We collected pre-treatment vegetation data prior to prescribed burning (Sep 

1995) and post-treatment vegetation data 3 and 6 months aAer prescribed burning (Apr 

and Jul 1996). We measured vegetation canopy coverage using the point-intercept 

method (Bonham 1989, Nolte 1995). We used systematic random sampling (Ratti and 

Garton 1994) to locate 10 50-m line transects in each plot. We established 5 equi-distant 

points along the south boundary of each plot with end points 50 m from plot edges. At 

each point, we selected 2 random distances perpendicular to the plot boundary to become 

the starting point for permanent line-intercept transects. 

At 1 m intervals along each 50-m line transect, we placed a 5-mm steel rod 

vertically through the vegetation and recorded vegetation contacts in each 0.1 m height 

interval by vegetation lifeform (i.e., grass, forb, woody, cacti, litter). We calculated mean 

canopy coven^e of woody vegetation in 3 height strata to correspond to the vegetation 

structure of the mesquite-mixed grass community. The 0-1 m height strata corresponded 

to the herbaceous layer, the >1-3 m height strata corresponded to low-growing shrubs, 

and the >3 m height strata corresponded to mature honey mesquite in the overstory. 

We determined density of woody species using the point-centered quarter method 

(Cottam and Curtis 1956). In 1995, we measured the distance to the nearest shrub >1.5 m 

tall in each 90 degree quadrant from the starting point of each of the 10 permanent line 

transects in each plot ^ = 40 shrubs/plot). Sample size tests indicated that additional 

points were necessary to detect differences of 10-20%. In 1996, we increased the number 
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of sampling points in each treatment plot to 20 points ^ = 80 shrubs/plot). We measured 

the species, height, and vigor of the nearest woody species in each quadrant. We defined 

vigor as the percentage of green foliage in the crown of the shrub (Nolte 1995) and used it 

as an index of the effectiveness of herbicide or fire kill. We occularly estimated and 

recorded vigor in 4 classes; 1 = 0-25% foliage, 2 = 26-50% foliage, 3 = 51-75% foliage, 

and 4 = 76-100% foliage. Plant nomenclature followed Schuster and Hatch (1990). 

Breeding Bird Counts 

We conducted pre-treatment breeding bird counts in 1995 and post-treatment 

breeding bird counts in 1996. We conducted 3 pre-treatment breeding bird counts in 

summer 1995 because we could not begin until June. We sampled post-treatment 

breeding bird populations 9 times during the breeding season (May-Jul) in 1996. We 

determined relative abundance of breeding birds using fixed-width line transects (Emlen 

1971) because grassland bird communities have low densities and species richness (Cody 

1985). We counted birds on 2 fixed-width line transects (400 m) within each experimental 

plot. We oriented transects in a north-south direction and spaced them 200 m apart and 

150 m fi-om east and west plot boundaries. We walked transects at 2-3 km/hour and 

recorded all birds seen or heard within 50-m of the transect. We used a fixed-width of 50 

m as a compromise between bird species that could only be detected at short distances, 

such as sparrows that hide in dense cover, and bird species that could be detected at 

distances > 50 m because of conspicuous perching, calling, or size. Swanson (1988) used 

30-m fixed-width line transects to survey birds in a study to determine the effects of 
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grazing on birds at the Welder Wildlife Foundation Refuge. He reported that 87% of bird 

detections occurred within 30 m of transects. We routinely detected birds at distances 

>30 m during preliminary bird surv^s conducted in spring and summer 1995. We 

conducted bird counts between treatments and among replicates in a random order to 

minimize sampling bias. We conducted all counts between sunrise and 1000 to coincide 

with peak bird activity periods (Robbins 1981). 

Wintering Bird Counts 

We sampled pre-treatment wintering bird populations from 15 October 1995 to 10 

January 1996. We sampled post-treatment wintering bird populations from 12 January to 

31 March 1996 and 1-year post-bum from 6 to 17 January 1997. We conducted 

wintering bird counts using the same methodology as breeding bird counts. Some 

wintering bird species form loose feeding flocks so variation in bird numbers may be high 

among counts (Bock and Bock 1978). To reduce count variation, we counted birds 

3X/month on each plot resulting in 9 counts in fall 1995, 9 coums in winter 1996, and 3 

counts in winter 1997. 

DATA ANALYSIS 

Vegetation 

We summarized canopy cover as percent occurrence by vegetation life form. We 

used arc-sine square root transformations to stabilize variances of proportion data (Kuehl 

1994:119). Transformations were successful in meeting the analysis of variance 

(ANOVA) assumptions of homogeneous variances and a normal distribution. We used 
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2-way ANOVA to test for differences in pre-treatment means. We used repeated-

measures ANOVA to test for differences among pre-treatment, 3-months post-treatment, 

and 6-months post-treatment means. We used linear contrasts to separate differences 

among treatment means if the ANOVA was significant (P < 0.05). We did not use 

inferential statistics on woody species densities derived fi'om the point-centered quarter 

method because densities were computed fi'om the mean distance of 4 sample trees fi'om 

the sample points (Young et al. 1995:526). 

Breeding and Wintering Bird Counts 

We calculated relative abundance of breeding and wintering birds by species for 

pre-treatment and post-treatment seasons and report it as the number of birds/linear km of 

transect. We calculated mean species richness as the mean number of species/plot (pre-

and post-treatment). We excluded bird species firom statistical analyses that had < 30 

detections/season in breeding seasons and < 100 detections/season in winter seasons. The 

breeding season cut-ofT point was lower because few breeding species were abundant 

during this study. We excluded raptors and swallows because of their wide-ranging 

movements, and owls and nighthawks because of their primarily nocturnal activity. 

We used logarithmic transformations to stabilize variances of bird count data prior 

to statistical analyses. We added 0.166 to bird abundance data before transformation to 

avoid evaluation of logarithms for counts with zero values (Kuehl 1994:123). 

Transformed data met the ANOVA assumptions of homogeneous variances and a normal 

distribution. 
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We analyzed pre-treatment bird data using 2-way ANOVA and tested for 

treatment and treatment x block interaction efifects (Kuehl 1994:265). We analyzed pre-

and post-treatment data by taking the difference on means between seasons and used 2-

way ANOVA to test for treatment and treatment x block interactions. If there was a 

significant treatment x block interaction, we analyzed data fi'om each block separately to 

simplify interpretation of the results. We tested fiar season effects by performing paired t 

tests on pre- and post-treatment means across treatments. We report P-values on 

transformed data, but present un-transfbrmed means and standard errors in tables. 

We considered statistical tests significant at P < 0.10 to increase statistical power. 

Studies monitoring avian population responses to vegetation manipulations have used 

large effect sizes to calculate power (Wilson et al. 1995, Annand and Thompson 1997). 

We used a large effect size (f = 0.40) to determine power for this experimental design 

(Cohen 1988). Power was 0.37 (F = 2.8; 1, 8 df; u = 1). 

RESULTS 

Prescribed burning was conducted 8-12 January 1996. Fine-fiiel loads were heavy 

(x = 8,665 kg/ha; range = 5,120-12,671 kg/ha) and all treatment plots burned uniformly. 

Precipitation during pre-treatment sampling in 1995 (i.e., 80 cm/year) was below the long-

term (i.e., 1956-1996) average of 89 cm/year. Precipitation during the first 7 months of 

1996 was 65% below average (i.e., 17 cm, Jan-Jul x = 49 cm). The drought finally broke 

in August, but 1996 was the fifth driest year on record at the Welder Wildlife Foundation 

Refuge (Welder Wildl. Found., unpubl. data). 
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Vegetation 

Pre-treatment and post-treatment woody vegetation densities were similar (Table 

1). Most trees and shrubs >1.5 m were not consumed by fire. However, many appeared 

to have been top-killed by fire, and re-sprouted fi"om the trunk. Vigor was significantly 

lower in bum treatments than in controls in June 1996 (F = 33.55, 1, 16 d^ P < 0.0001). 

There was a significant treatment x season interaction for bare ground cover (F = 

28.86,2, 24 d^ P < 0.0001). Bare ground cover was greater in bum treatments 3-months 

(t = 10.83, 1 d^ P < 0.0001) and 6-months post-bum (t = 5.05, 1 d^ P < 0.0001) than in 

controls (Table 2). Litter cover had a significant treatment x season interaction (F = 

45.81, 2, 24 d^ P <0.0001). Controls had greater litter cover than winter-bum treatments 

in 3-months (t = 12.36, 1 d^ P < 0.0001) and 6-months post-bum seasons (t = 12.25, 1 d^ 

P < 0.0001). Woody vegetation in the 0-1 m height strata had a significant treatment x 

season interaction (F = 7.54, 2, 24 d^ P = 0.0029). Woody vegetation cover was lower in 

bum treatments than in controls 3-raonths post-bum (t = 4.14, 1 df^ P = 0.0004), but there 

was no difference between treatments 6-months post-bum (t = 0.29, 1 d^ P = 0.7744). 

Breeding Birds 

We observed 89 bird species on the study area fi-om June 1995 to January 1997 

(Appendix A). We observed 20 species of birds during the pre-treatment breeding season 

in 1995 and 24 species of birds during the post-treatment breeding season in 1996. Bird 

abundance (< 12 birds/km) and species richness (< 7 spp.) were low during breeding 

seasons in 1995 and 1996 (Fig. 1). Only 9 species had enough observations in both 
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breeding seasons to be included in statistical analyses (Table 3). Painted buntings were the 

most abundant bird species in bum treatments and great-tailed grackles were the most 

abundant bird species in controls before prescribed burning in 1995. Mourning doves 

were the most abundant bird species in bum treatments and northern cardinals (Cardinalis 

cardinalis) were the most abundant bird species in controls after prescribed burning in 

1996. Of the remaining breeding bird species with too few detections for statistical 

analysis, 3 species had increasing and 9 species had decreasing trends in abundance in bum 

treatments (Table 4). 

Pre-treatment.—There were few significant pre-treatment differences between bum 

and control treatments for breeding bird species in 1995. Relative abundance of great-

tailed grackles was greater (F = 3.90, 1,8 d^ P = 0.093) in controls than in winter-bum 

treatments. Relative abundance of painted buntings was greater (F = 5.81, 1,8 d^ P = 

0.042) in winter-bum treatments than in controls, and there was a significant treatment x 

block interaction (F = 5.80,1,8 d^ P = 0.043). Abundance of painted buntings was not 

different in the herbicide block (t = 0.002,4 d^ P = 0.999), but was significantly greater in 

bum treatments than in controls in the non-herbicide block (t = 5.10,4d^P = 0.007). 

Difference Between Pre- and Post-treatment Breeding Seasons.—The difference in 

breeding bird abundance between 1995 and 1996 was not different between treatments 

(Fig. 1), but there was a significant treatment x block interaction (F = 3.66, 1,8 d^ P = 

0.092) indicating that birds responded to burning differently within blocks. The difference 

in breeding bird abundance was not significant in the herbicide block (t = 0.94, 4 d^ P = 
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0.399) or in the non-herbicide block (t = 1.69,4 d^ P = 0.166), but the difference between 

treatments was greater in the non-herbicide block and may explain the significant 

treatment x block interaction. 

Of the 9 bird species we examined, only 3 had significant differences between 1995 

and 1996 (Table 3). Relative abundance of great-taUed grackles and mourning doves 

increased in bum treatments and declined in controls. Black-bellied whistling ducks 

increased in controls and declined in bum treatments. Power was low ( < 0.50) for tests 

of bird species abundance that were not significantly different between treatments and 

controls. 

Year Eflfects.—There was a significant decline in breeding bird relative abundance 

(t = 3.64, 22 d^ P = 0.001) and species richness (t = 6.01,22 d^ P < 0.001) and for the 

relative abundance of brown-headed cowbirds (Molothms ater) (t = 3.44,22 d^ P = 

0.002), great-tailed grackles (t = 2.75,22 d^ P = 0.012), northern cardinals (t = 1.84, 22 

df, P = 0.079), and northern mockingbirds (NCmus polvelottos) (t = 2.82, 22 d^ P = 

0.010) across treatments between 1995 and 1996. 

Wintering Birds 

We observed 28 wintering bird species during pre-treatment sampling and 34 

wintering bird species during post-treatment sampling during winter 1995-96. However, 

only 13 species had enough observations in both sampling periods for statistical analyses 
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(Table 5). Eastern meadowlarks were the most abundant species in bum treatments and 

controls in the pre-treatment sampling period. Mourning doves were the most abundant 

species in bum treatments and eastern meadowlarks were the most abundant species in 

controls in the post-treatment sampling period. 

Of the wintering bird species not statistically analyzed, 15 species had increasing 

and 8 species had declining population trends in burned treatments (Table 6). Killdeer 

(Charadrius vocifems). sandhill cranes (Grus canadensis), long-billed curlews (Numenius 

americanus). Sprague's pipits (Anthus spragueii). and yellow-rumped warblers (Dendroica 

coronata) were only observed in burned treatments in the post-treatment sampling period. 

Red-winged blackbirds (Agelaius phoeniceus) were abundant before and after burning, but 

occurred infrequently on the study area in large flocks and do not warrant fiirther 

consideration. 

Pre-treatment.—Mean species richness was greater in bum treatments than in 

controls during the pre-treatment sampling period (F = 12.89, 1,8 d^ P = 0.007). Relative 

abundance of grasshopper sparrows was lower in bum treatments than in controls, and 

relative abimdance of Lincohi's spanows (Melospiza lincnlnii"^ northem cardinals, 

northern mockingbirds, and white-crowned sparrows fZonotrichia leucophrvs) was greater 

in bum treatments than in controls prior to prescribed burning (Table 5). Seven species 

had significant treatment x block interactions including grasshopper sparrows, house 
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wrens (Troglodytes aedon). Lincoln's sparrows, loggerhead shrikes, mourning doves, 

northern mockingbirds, and savannah sparrows (Table S). 

Significant treatment x block interaction indicates that birds species bad different 

patterns of abundance within the 2 blocks. Analyzing abundance data within each block 

separately helped explain the interaction. Five species had significant pre-treatment eff^s 

within 1 block, but not in the other block. Within the herbicide block, relative abundance 

of grasshopper sparrows, and savannah sparrows were greater in bum treatments than in 

controls prior to prescribed burning (Table 7). Within the non-herbicide block, relative 

abundance of house wrens, Lincoln's sparrows, northern cardinals, and northern 

mockingbirds were greater in bum treatments than in controls prior to prescribed burning. 

Relative abundance of loggerhead shrikes and mourning doves were not different between 

treatments within either block. The significant treatment x block interaction may have 

occurred for shrikes and mourning doves because the pattem of abundance in treatments 

was opposite in the 2 blocks. 

Diflference Between Pre- and Post-treatment Sampling Periods.—There was a 

significant treatment effect (F = 21.36, 1,8 d^ P = 0.(X)2) (Fig. 2) and a significant 

treatment x block interaction (F = 17.67, 1, 8 d^ P = 0.003) (Fig. 3) for the difference in 

the relative abundance of wintering bird species between pre- and post-treatment sampling 

periods. The difference in abundance was greater in bumed treatments than in controls in 

the non-herbicide block (t = 6.13,4d^P = 0.004), but not different in the herbicide block 

(t = 0.30, 4 d^ P = 0.779). The difference in mean species richness was not significant. 
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but there was a significant treatment x block interaction (F = 11.05,1, 8 d^ P = 0.011). 

Species richness was greater in controls than in bum treatments in the non-herbicide block 

(t = 2.66,4 d^ P = 0.057), but was not difierent in the herbicide block (t = 2.03,4 d^ P = 

0.112). 

There was a significant treatment effect for grasshopper sparrows, house wrens, 

Le Conte's sparrows, Lincoln's sparrows, mourning doves, savannah sparrows, and sedge 

wrens (Table 5). Grasshopper sparrows and Le Conte's sparrows increased in controls 

and declined in burned treatments. Sedge wrens and house wrens declined in both 

treatments, but declines were greater in burned treatments. Mourning doves, Lincoln's 

sparrows, and savannah sparrows increased in burned treatments and declined in controls. 

There was a significant treatment x block interaction for loggerhead shrikes, mourning 

doves, savarmah sparrows, sedge wrens, and white-crowned sparrows indicating that these 

species responded to burning differently within blocks. Loggerhead shrikes and white-

crowned sparrows had significant treatment effects in the herbicide block (Table 8). 

Mourning doves and savannah sparrows bad significant treatment efifects in the non-

herbicide block. Sedge wrens had significant treatment efifects in both blocks, but the 

magnitude of the effect was larger in the herbicide block. 

One-vear Post-treatment.—Because poor weather conditions may have biased bird 

counts during our abbreviated sampling in January 1997, we did not statistically analyze 

these data. Instead, we present means and standard errors of the most abundant species 

by treatment and make general comparisons with the results fi'om winter 1995-1996 
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analyses (Table 9). We observed 28 bird species in winter 1997, 1-year post bum. 

Eastern meadowlailcs and savannah sparrows were the most abundant species in both 

treatments. These species were also among the most abundant species in the pre-

treatment and post-treatment sampling periods in winter 1995-96. Relative abundance 

trends in winter 1997 appeared similar to post-treatment results in 1996. Five species 

increased and 9 species declined in abundance in bum treatments 1-year post-treatment. 

Grasshopper sparrow abundance appeared greater on winter-bum treatments than controls 

in winter 1997, but abundance was significantly greater on control treatments in winter 

1996. Mourning dove relative abundance appeared similar between treatments in winter 

1997, but abundance was significantly greater on winter-bum treatments in winter 1996. 

DISCUSSION 

We rejected the null hypotheses of no difference between burned and control 

treatments for bare ground cover, litter cover, woody vegetation cover in the 0-1 m height 

strata, and woody vegetation vigor. However, there was no effect on grass or fbrb 

canopy cover. In an earlier study on the effects of fire on vegetation at the Welder 

Wildlife Foundation, grass biomass was significantly greater and forb biomass was 

unchanged in the first growing season after January prescribed burning (Hansmire et al. 

1988). 

Prescnbed fire appeared to have caused at least temporary reductions in woody 

vegetation cover. In some instances, fire may have partially killed or weakened some 

plants causing portions of the tree to remain defoliated after leaf-out in spring. In other 
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instances, entire plants appeared to have been top-killed by fire, but had vigorously re-

sprouted fi'om burned trunks at the time of post-treatment sampling. Repeated prescribed 

burning may reduce woody canopy cover and vigor of individual plants even further. Box 

and White (1969) reported that bums in 2 successive seasons (i.e., fall and winter) 

significantly reduced woody canopy cover in chaparral vegetation at the Welder Wildlife 

Foundation. 

We failed to reject the null hypotheses of no difference for relative abundance and 

species richness of breeding birds between burned and control treatments, but rejected the 

null hypotheses for the relative abundance of mourning doves, great-tailed grackles, and 

black-bellied whistling ducks. Declines in abundance and species richness of breeding 

birds between pre- and post-treatment years did not appear to be treatment-related 

because significant declining trends were observed on bum treatments and controls for 

most species. The declines may be related to severe drought conditions that b^an in late 

1995 and persisted throughout the 1996 breeding season. Severe drought conditions 

caused an 87% decline in breeding bird density between an average and drought-stricken 

year in North Dakota (George et al. 1992). Single-year declines may be related to 

reduced recruitment of breeding birds into drought-stricken areas before the onset of the 

breeding season (George et al. 1992). 

Drought conditions may have caused some birds to avoid the study area in the 

1996 breeding season and potentially could have masked or dampened treatment effects. 

Even with the drought, treatments effects occurred for some species. Interestingly, 2 
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species that had significant treatment efiects, black-bellied whistling ducks and great-tailed 

grackles, were the only common species observed that did not nest in the mesquite-mixed 

grass community. Whistling ducks primarily nested in hoUow trees or nest boxes in 

proximity to water, although some ground nesting in grasslands has been reported (Bolen 

1979). Grackles nested in large colonies in bulrushes (Scirpus spp.) along lakes and 

ponds. Both species are granivorous and may have used treatment plots for forcing. 

However, they responded differently to prescribed burning. Whistling ducks were more 

abundant on controls and may have preferred the protective cover of dense litter and 

standing dead vegetation for loafing and foraging. Great-tailed grackles may have been 

more abundant on controls prior to burning because a small marsh used for nesting and 

roosting was close to 2 control plots. After prescribed burning, flocks of grackles may 

have been attracted to bum treatments for foraging. 

Mourning doves may have increased on bum treatments because burning increased 

the availability of preferred foraging habitat by increasing bare ground coverage and 

reducing litter cover (Ostrand et al. 1996). Soutiere and Bolen (1972, 1976) reported 

that fire has little effect on mourning dove nesting habitat because doves will ground nest 

if woody vegetation canopy cover is reduced by fire. 

We were unable to locate studies that determined the effects of prescribed burning 

or other habitat manipulations on winter bird populations on grasslands in the southem 

United States where most short-distance migrants reside during winter. Considering that 

most burning activities take place during winter or early spring and some bird species 
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spend < 6 months on wintering grounds, the influence of fire needs to be understood. We 

classified 63% of wintering bird species observed and 8 of the 12 most abundant species 

as short-distance migrants. Emlen (1972) recorded 31 wintering bird species in the 

mesquite-mixed grass vegetation type at the Welder V^dlife Foundation Refuge of which 

approximately 50% were winter migrants. Northern bobwhites, eastern meadowlarks, and 

grasshopper sparrows were the most abundant species in his study. 

We rejected the null hypotheses of no difference in relative abundance for total 

wintering birds and for 7 wintering bird species, but failed to reject the null hypothesis of 

no difference for wintering bird species richness. Abundance of wintering birds was 

significantly greater on burned treatments because large numbers of a few flocking species 

were attracted to these habitats. Shorebirds and other species characteristic of short grass 

or open habitats appeared on winter-bum treatments after prescribed burning. These 

species are primarily granivorous and may have responded to increased foraging substrates 

and seed availability after burning. Flocking behavior may allow these species to exploit 

habitats with reduced vegetation cover, such as recently burned grassland, while 

minimizing individual birds risk of predation (Grzybowski 1983^. Shorebirds declined 

and eventually disappeared fi'om winter-bum treatments within 3 months after prescribed 

burning as vegetation regrowth advanced. 

The only 2 common species observed in pre-treatment and post-treatment periods 

that increased on burned treatments were mourning doves and savannah sparrows. 

Mourning dove abundance was 20X greater on bumed treatments than controls after 
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prescribed burning. Doves may have been attracted to burned treatments in great numbers 

because reductions in litter cover and increased bare ground created foraging habitat. In 

an experimental study of foraging habitats, Ostrand et al. (1996) reported that mourning 

doves preferred cut and raked treatments in which bare ground cover was greater, and 

grass and litter cover were lower than on un-manipulated controls on grasslands in Utah. 

They suggested vegetation on controls was too dense for doves to effectively escape 

predation and forage efBciently. Baker and Guthery (1990) reported that mourning doves 

were more abundant on heavily grazed sites and on sandy soils than on clay soils at the 

Welder Wildlife Foundation Refuge during winter. Heavily grazed sites and sandy soils 

had greater bare ground cover and may have provided better quality foraging habitat. 

Mourning doves occurred in low numbers on both treatments 1 year after 

prescribed burning in our study. Grass and litter cover may have increased on burned sites 

past some threshold no longer preferred by doves. Prescribed burning in the mesquite-

mixed grass vegetation type appears to at least increase the attractiveness of these sites for 

mourning doves immediately following burning. 

Savannah sparrows increase flock size to exploit habitat patches with less 

protective cover and higher seed density (Grzybowski 1983^ Watts 1996). Flock size 

was significantly greater (P = 0.002) on bum treatments (x = 4.1) than on controls (x = 

1.5) after prescribed burning suggesting that increased flock size allowed savannah 

sparrows to exploit higher quality food resources that were unavailable to solitary species. 
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Le Conte's sparrows, grasshopper sparrows, and sedge wrens declined following 

prescribed burning. Grzybowski (1976, 1983a, 1983^ reported that in Oklahoma and 

Texas, including the Welder Wildlife Foundation Refitge, Le Conte's sparrows and 

grasshopper sparrows were solitary and selected grassland vegetation that was taller and 

denser than average in winter. Sedge wrens selected the tall and rank vegetation of 

Conservation Reserve Program fields during the breeding season in North Dakota 

(Johnson and Igl 1995). We observed sedge wrens in similar habitat in winter during this 

study. These species may be more susceptible to prescribed burning than other wintering 

species because of small winter home ranges. When flushed fi'om vegetation, none of 

these species would fly more than 20 m before returning to the ground. Le Conte's 

sparrows maintained equal spacing of 6 - 17 m among individuals that suggested semi-

territoriality on wintering grounds (Grzybowski 1982). 

Prescribed burning significantly reduced grass and litter cover firom winter-bum 

treatments and vegetation had not recovered by the end of winter. Le Conte's sparrows 

and sedge wrens completely abandoned burned sites for the remainder of the winter, while 

we observed a few grasshopper sparrows in unburaed patches on burned treatments. Le 

Conte's sparrow and sedge wren abundance was lower on winter-bum treatments than on 

controls 1 year after prescribed burning. This suggests that vegetation and litter cover had 

not returned to the pre-treatment habitat conditions necessary for these bird species. 

However, abundance of grasshopper sparrows was greater on winter-bum treatments than 

on controls I year after prescribed burning. Grasshopper sparrows initially abandoned 
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burned treatments in 1996, but were observed in bums as vegetation regrowth progressed. 

Grasshopper sparrows may be more euryaceous than the other 2 species. However, 

research on territoriality, habitat patch size, and site fidelity during winter needs to occur 

to fully understand if winter burning could be attributing to population declines. 

Several wintering bird species had significant treatment x block interactions before 

and after prescribed burning. Bird abundance may have been influenced by land-use 

patterns at a larger scale than our immediate study area. The non-herbicide block was 

adjacent to a grazed pasture on private property that appeared to have more bare ground 

and less litter cover than control treatments on the Welder Wildlife Foundation Refuge. 

The heavily-grazed private ranch may have provided a source population for species that 

were attracted to burned treatments such as mourning doves and savannah sparrows. 

There could be structural features of the vegetation that explain the pre-treatment 

abundance and distribution patterns. Roth (1976) correlated breeding bird abundance with 

horizontal vegetation patchiness on shrublands in south Texas. Although woody 

vegetation density and canopy cover were similar, the distribution of woody vegetation 

may have been different within treatments or blocks and could account for interaction 

effects. Seed density could also have influenced wintering bird abundance patterns. Food 

resource availability is an important factor that determines habitat selection for 

nonbreeding birds (Hutto 1985). Grzybowski (1983^ found that wintering sparrow 

density and flock size were correlated to seed density on grasslands in Oklahoma and 

Texas. 
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The effects of burning on wintering bird abundance was variable between blocks 

for several species. This indicates that wintering bird response to burning may be 

localized. Although these data may be applicable to other coastal prairies in Texas, 

caution should be used in the interpretation and application of these results. Mesquite-

dominated vegetation is extensive in the southwestern United States, but primarily occur 

on semi-arid rangelands that only receive a fraction of the precipitation that fails on the 

Texas coastal prairie. Prescribed burning may have more severe consequences on semi-

arid rangelands. 

Study Limitations 

We established no rules setting minimum distances between plots prior to random 

selection of experimental units. As a result, treatment and control plots were adjacent in 3 

instances. Specifying minimum distances between experimental units may have minimized 

edge effects between burned treatments and controls that could have dampened or masked 

treatment effects on bird populations. Therefore, the results of this study may be 

conservative. We did position transects within plots to provide 150-m buffer zones from 

plot edges along the length of transects, but had no buffers at the end points. Locating 

transect beginning and end points 50-100 m within plot interiors may have reduced 

potential edge effects. We did not measure edge effects during this study and cannot 

speculate whether or not they occurred. However, despite these potential problems, we 

observed treatment effects for several species and conclude that edge effects were 

probably minimal if they occurred at all. 
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We only conducted 3 pre-treatment breeding bird counts beginning in June 1995 

because of ^cperimental set-up and other logistical constraints. Therefore, we may have 

missed species that nest early in the breeding season and continue migrating North. 

Dickcissels (Spiza americana) breed in great numbers in early spring in southern Texas in 

years with high rainfall (Woodward 1975, Fretwell 1986). Nolte (1995) observed 

dickcissels breeding on the study area in 1992 and 1993, both years had above average 

rainfall. Precipitation was slightly below normal in 1995 so it is unlikely dickcissels were 

abundant. 

Vegetation and bird populations were only monitored in the wintering and 

breeding season immediately following prescribed burning. Treatment effects may not 

have been apparent in the &st year following burning for some bird species. Additionally, 

we could not determine how long treatment effects lasted. Several vegetation parameters 

had recovered to near pre-treatment levels within 6 months of prescribed burning, even 

under severe drought conditions. In an abbreviated field season in winter 1997, 1 year 

after prescniied burning, we observed abundance trends similar to the 1996 post-treatment 

season for some bird species, but different trends for other species. Three years were 

required to detect changes of abundance for some bird species after prescribed burning in 

sagebrush fArtemesia spp.) in Idaho (Peterson and Best 1987). It took 3 years to detect 

population responses for some species to sagebrush manipulations (Wiens and Rotenberry 

1986). Monitoring bird populations for at least 2-3 years following treatment would have 
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provided additional information and may have minimized the effects of the drought in 

1996. 

Statistical power was low for non-significant tests in breeding and wintering 

seasons. This does not permit any conclusive inferences about these tests and caution 

must be used in the interpretation and application of results with low power. We used as 

large a sample size as possible in this study, and attempted to increase power by reducing 

bird count variability and increasing Type I error rates in fevor of Type II error rates. 

MANAGEMENT IMPUCATIONS 

The efiects of prescribed burning on birds must be evaluated on a species-specific 

basis. Bird species responded to prescribed burning differently and measures of bird 

community abundance and diversity may not provide information about species of 

management concern. Abundance of common species strongly influenced bird community 

measures and masked population declines of less abundant species. Therefore, 

management objectives must be incorporated into prescribed burning plans that address 

the habitat requirements of specific bird species to maintain or increase their populations. 

Wintering bird species that are solitary, have relatively small home ranges, and 

display site tenacity for wintering areas may be most affected by winter prescribed 

burning. These species may be displaced by burning and forced to seek suitable habitat 

already occupied by conspecifics. Birds emigrating fi'om burned sites could have 

increased risks of predadon, and increased intraspecific aggression and competition for 

resources with established residents in unbumed grassland vegetation. 
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Maintaining unburned areas adjacent to prescribed bums may help reduce the 

negative effects on these bird species. Another alternative is to conduct early spring 

burning. This would allow birds to use habitat for the entire winter and vegetation could 

still be burned after spring migration. Prescribed bums could also be conducted in fall, 

prior to the arrival of winter migrants. Potential habitat would be lost for the entire 

winter, but birds would not be forced from established home ranges in mid-winter when 

other suitable habitat may be occupied and food resources may be limited. However, 

weather conditions suitable for prescribed burning are limited in coastal Texas, and land 

managers may not have the flexibility to alter timing of prescribed bums. 

Bird species that have home ranges larger than prescribed bums, little site tenacity, 

exhibit flocking behavior, or wide-ranging movements may have greater flexibility than 

solitary species and shift habitat use to take advantage of changing habitat conditions. 

Several species of shorebirds were attracted to burned treatments during winter and spring 

migration. Prescribed burning could be timed to create stopover habitat for these species 

during migration. 

Future research will need to address the optimal size of burned and unbumed sites 

to reduce potential efifects of fragmentation or habitat-area limitations. Some grassland 

bird species are limited by habitat patch size in the breeding season (Herkert 1994), but no 

studies have investigated patch-size use during winter. Studies should monitor bird 

populations for longer periods of time to detect trends that are not immediately apparent 

in the first year after prescribed burning. Prescribed burning activities are often conducted 
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on a 3-4 year rotation in southern Texas. Long-term research that incorporates this 

rotation length would be beneficial to determine how prescribed burning programs 

influence breeding and wintering bird population dynamics over time. The effects of 

winter prescribed burning also need to be examined at larger scales in the coastal prairies 

of Texas. Limited opportunities for prescribed burning may result in many landowners 

burning mesquite-mixed grass vegetation at the same time. Therefore, potential habitat 

losses for some grassland bird species may be more severe than would appear at the scale 

of this study. 
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Figure 1. Mean relative abundance (birds/km) and species richness of breeding birds 

in bum and control treatments before and after winter prescribed burning. Welder 

Wildlife Foundation Refuge, San Patricio County, Texas, 1995-1996. 
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Wildlife Foundation Refuge, San Patricio County, Texas, winter 1995-1996. 



Table 1. Mean density, height, and vigor of woody vegetation in burn and control treatments before and after winter 

prescribed burning,Welder Wildlife Foundation Refuge, San Patricio County, Texas, 1995-1996, 

August 1995 June 1996 

Bum Control Bum Control 

Variable x SE x SE x SE x SE P 

Density (shmbs/ha) 287 47 361 84 323 86 341 61 n.e.' 

Height (m) 2.3 0.05 2.4 0.05 2.3 0.04 2.2 0.03 0.4440 

Vigor 3,0 0.08 3.2 0.07 1.5 0.05 3,2 0.05 <0.0001 

'inferential statistics cannot be calculated for density means calculated with the point-centered quarter method. 



Table 2. Mean canopy cover (%) of vegetation variables in burn and control treatments in September 1995 (pre-treatment), 

April 1996 (3-months post-treatment), and July 1996 (6-nionths post-treatment). Welder Wildlife Foundation Refuge, San 

Patricio County, Texas, 1995-1996. 

September 1995 April 1996 July 1996 

Bum Control Burn Control Burn Control 

Variable x SE x SE x SE x SE x SE x SE 

Bare ground 0.3 0,1 0.2 0.1 14.1 2.7 2.8 0.6 5,7 1.7 0.6 0,3 

Litter 77.9 5.1 80.7 7.4 25.5 2.2 97.2 0,6 15.7 3.1 91.0 2.2 

Grass 85.9 2.8 89.7 1.5 50,5 8.3 62.9 4.6 76.3 5.7 75.8 3,5 

Fofb 42.3 3.9 46.2 4,2 18.7 2,0 23,7 2,0 26.7 0.8 23.5 1.5 

0-1 m woocty vegetation 10.7 2,6 8.2 1.8 2.0 0.1 7.5 1.4 9.4 2,4 10.2 2.0 

>1-3 m wood)' vegetation 6.0 1.0 5.7 2.1 1.5 0.3 4.5 1,8 2.8 0.4 5.3 1.6 

>3 m woody vegetation 0.2 0.1 0.8 0.3 0,1 0,1 0.4 0,3 <0.1 <0.1 0.7 0,3 



Table 3. Mean relative abundance (birds/km) of breeding bird species in bum and control treatments before and aAer winter prescribed burning, 

Welder Wildlife Foundation Refuge, San Patricio County, Texas, 1995-1996. 

Pre-treatment Post-treatment 

Bum Control Bum Control 

Species' X SB X SE X SE X SE P 

Black-bellied whistling duck 0.37 0.15 0.14 0.09 0.00 0,00 0,45 0.13 0,040 

Brown-crested flycatcher 0,20 0.07 0.54 0,22 0,44 0.18 0,33 0,06 0.547 

Brown-headed cowbird 0.65 0.15 0.30 0.11 0,30 0,04 0,07 0,05 0,443 

Great-tailed grackle 0.34 0.14 2.14 0.83 0.78 0.65 0,22 0.11 0,084 

Mourning dove 0.48 0.19 0.48 0.22 2.41 0,90 0,30 0,12 0,058 

Northern cardinal 2.41 0.43 1.54 0,43 1,75 0,38 1,07 0,50 0,935 

Northern mockingbird 0.82 0.26 0.23 0.16 0.18 0,08 0,04 0,03 0,170 

Painted bunting 2.92 0.83 1.05 0.27 1,45 0.32 1,01 0.14 0,151 

Scissor-tailed flycatcher 0.75 0.28 1.64 0,76 0,94 0,52 0,68 0,33 0.245 

'Scientific names of species not mentioned in text; brown-crested flycatcher (Mviarchus tvrannulus). 



Table 4. Mean relative abundance (birds/km) and population trends of breeding bird species with too few detections for statistical analysis in bunt 

and control treatments before and aAer winter prescribed burning, Welder Wildlife Foundation Refuge, San Patricio County, Texas, 199S-1996. 

Pre-treatment Post-treatment 

Burn Control Bum Control Trend' 

Species^ X SE x SE x SE x SE Bum Control 

Bewick's WTen 0.17 0,10 0.03 0.03 0.00 0,00 0.02 0.02 - -

Botteri's sparrow 0.00 0,00 0.00 0.00 0.00 0,00 0.05 0.05 0 + 

Cassin's sparrow 0.00 0,00 0.00 0.00 0,00 0.00 0.07 0.07 0 

Common ground dove 0.00 0,00 0.00 0.00 0,00 0.00 0.05 0.05 0 + 

Dickcissel 0.16 0.16 0,00 0,00 0,02 0,02 0,02 0.02 - + 

Eastern mcadowlark 0.30 0.14 0.17 0.10 0,00 0,00 0.00 0,00 - -

European starling 0.00 0,00 0.00 0.00 0.00 0.00 0.02 0,02 0 + 

Golden-fronted woodpecker 0.27 0.14 0.25 0.14 0,07 0,07 0.06 0,04 - -

Greater roadrunner 0.03 0,03 0.00 0,00 0.((5 0.05 0.00 0,00 + 0 



Table 4. Conlinucd. 

Pre-treatmeni Post-treatment 

Burn Control Bum Control Trend' 

Species^ X SE x SE x SE x SE Bum Control 

Lark sparrow 0.03 0,03 0.03 0.03 0,05 0.05 0,00 0,00 + -

Ladder-backed woodpccker 0.10 0,05 0.08 0.05 0,09 0,07 0.02 0.02 - -

Northern bobwhite 0.14 0.09 0.00 0.00 0.05 0,05 0,11 0.11 - + 

Northern oriole 0.00 0,00 0.00 0,00 0.00 0,00 0.02 0.02 0 + 

Orchard oriole 0.03 0,03 0.00 0.00 0.02 0,02 0.02 0.02 - + 

Pyrrhuloxia 0.31 0,12 0.34 0,16 0.25 0.13 0.07 0.05 - -

White-eyed vireo 0.10 0,10 0.00 0.00 0,00 0,00 0.00 0.00 - 0 

Yellow-billed cuckoo 0.10 0.05 0.03 0.03 0.11 0,07 0.21 0,05 + + 

increasing trend; -; decreasing trend; 0; no trend. 

'Scientific names of species not mentioned in text; Bewick's wren (Thrvomanes bewickii), Botteri's sparrow (Aimophila botlerii), Cassin's sparrow 

(Aimophila cassinii). common ground dove (Colunibina passerina). European starling (Stunius vulgaris), golden-fronted woodpecker (Melanerpes 



Table 4. Continued. 

aurifrons). greater roadrunner .Geococcvx califomianus). ladder-backed woodpecker (Picoides scalaris). northern oriole Hcterus aalbula). orchard 

oriole (Icterus spurius). pynhuloxia (Cardinalis sinuatus). white-eyed \'ireo (Vireo griseus), yellow-biited cuckoo (Coccvzus americanusV 



Table 5. Mean relative abundance (birds/km) of wintering bird species in burn and control treatments before and after winter prescribed burning, 

Welder Wildlife Foundation Refuge, San Patricio County, Texas, winter 1995-1996. 

Pre-trealment Post-treatment 

Treatment Treatment 

Bum Control Treatment x block Bum Control Treatment x block 

Species x SE x SE (P) (P) x SE x SE (P) (P) 

Eastern meadowlark 

Grasshopper sparrow 

House wren 

Le Conte's sparrow 

Lincoln's sparrow 

Loggerhead shrike 

Mouming dove 

Northern cardinal 

16.91 4.69 14.86 

2.69 0.55 3.51 

3.29 0.46 2.28 

0.70 0.28 1,47 

6.49 0.84 2.31 

0.83 0.23 0.75 

1.66 0.52 1.48 

1.72 t).24 0.79 

2.51 0.538 

1.77 0,055 

0.65 0,139 

0,61 0,242 

0.53 <0,001 

0.13 0.935 

0.74 0.823 

0.30 0.023 

0.391 13.48 

0,006 1.03 

0.063 1.22 

0.301 0,02 

0.010 5.13 

0.059 0,73 

0,038 28,46 

0,145 1.88 

3.10 9,26 1,41 

0.37 5,44 2.50 

0.32 1.95 0.78 

0,02 3.34 1.17 

I.03 3,56 1,48 

0,20 0,67 0,21 

II,12 1,44 0.52 

0,27 0,64 0,37 

0.489 0.386 

0.009 0.811 

0.056 0.297 

<0.001 0.691 

0.093 0.519 

0.638 t).078 

<0.001 0,013 

0,460 0.7(K) 



Table 5. Continued, 

Treatment Treatment 

Bum Control Treatment x block Burn Control Treatment x block 

Species x SE x SE (P) (P) x SB x SE (P) (P) 

Northern mockingbird 5.11 0.49 2.25 0.51 0.015 0.042 3.27 0.25 1.40 0.52 0.552 0.695 

Savannah sparrow 5.20 0.67 6.02 1.29 0.406 0.032 11,34 2.45 1.59 0.44 0.001 0,090 

Sedge wren 3.73 0.69 4.66 1,20 0.544 0.524 0.00 0.00 3,82 0.71 0.001 0.048 

Whitc-crowned sparrow 1.36 0.58 0.28 0.20 0.041 0.276 2,37 0,57 0,02 0,02 0.246 0.023 



Table 6. Mean relative abundance (birds/km) and population trends of wintering bird species with too few detections for statistical analysis in bum 

and control treatments before and after winter prescribed burning. Welder Wildlife Foundation Refuge, San Patricio County, Texas, winter 1995-1996. 

Pre-treatment Post-treatment 

Bum Control Burn Control Trend' 

Species^ x SE x SE x SE x SE Bum Control 

American goldfinch 0.12 0.12 0.44 0.44 0,07 0,05 0,00 0,00 - -

American kestrel 0,16 0.06 0,10 0.05 0,14 0,05 0.05 0,05 - -

Blue-gray gnatcatcher 0.0() 0.00 0.07 0.07 0.18 0,14 0.20 0,10 + + 

Clay-colored sparrow 0.00 0.00 0.00 0,00 0.46 0,46 0,00 0.00 + 0 

Common ground dove 0.02 0.02 0.00 0.00 0.05 0,05 0,00 0.00 + 0 

Eastern phoebe 0.90 0.29 0.88 0,28 0.34 0,21 0,32 0.18 - -

European starling 0.46 0.46 0.42 0,25 0.34 0,29 0.46 0,41 - + 

Field sparrow 0.02 0.02 0.47 0,33 0.44 0.28 0,73 0,35 + + 

Golden-fronted woodpecker 0.16 0.14 0,07 0,05 0.09 0.05 0,13 0.08 + 



Table 6. Continued. 

Pre-treatment Post-treatment 

Burn Control Bum Control Trend 

Species^ x SE x SE x SE x SE Bum Control 

Killdeer 0.00 0,00 0,00 0.00 7.06 3.28 0.00 0,00 0 

Long-billed curlew 0.00 0.00 0.00 0.00 1.22 1.04 0.00 0,00 0 

Ladder-backed woodpecker 0.16 0.09 0.00 0.00 0.23 0.12 0.07 0,05 + 

Northern bobwhite 0.00 0.00 0.00 0.00 0.28 0.28 0.00 0,00 + 0 

Orange-crowned watbler 0.14 0.05 0.16 O.ll 0.48 0.11 0.72 0,29 

F^rrhuloxia 0.02 0.02 0.02 0.02 0.21 0.07 0.07 0,05 + + 

Ruby-crowned kinglet 0.53 0.18 0.21 0.09 0.46 0.18 0,64 0.30 - + 

Red-winged blackbird 14.22 13.78 25.82 22.71 20.84 18.45 3.54 3.49 + -

Sandhill crane 0.00 0.00 0.00 0.00 1.50 1.20 0,00 0,00 + 0 

Sprague's pipit 0.00 0.00 0.00 0.00 0.09 0.09 0,00 0.00 + 0 

Verdin 0.09 0.05 0.00 0.00 0.00 0,00 0,00 0.00 0 



Table 6. Continued. 

Pre-ircatment Post-treatment 

Bum Control Bum Control Trend' 

Species' x SE x SE x SE x SE Bum Control 

Vesper sparrow 0,05 0,05 0.00 0.00 0.21 0,13 0.02 0.02 + + 

White-eyed vireo 0.02 0.02 0.02 0.02 0,00 0.00 0,02 0,02 - 0 

Yellow-mmped warbler 0.00 0.00 0.00 0.00 0.09 0,09 0,00 0,00 + 0 

increaing trend; decreasing trend; 0; no trend. 

'Scientific names of species not mentioned in text; American goldfinch (Carduelis tnsUs), American kestrel (Faico sparverius). blue-gray gnatcatcher 

(Polioptila caemlea). clay-colored sparrow (Spizella pallida), eastern phoebe (Savomis phoebe). field sparrow (Spizella pusilla). orange-crowned 

warbler (Vemiivora celala). rul^-crowned kinglet (Reeulus calendula), verdin (Auripams flaviceps). vesper sparrow (Pooecetes gramineus). 



Table 7. Mean relative abundance (birds/km) in herbicide and non-herbicide blocks for wintering bird spccies with significant treatment \ block 

interactions in the randomized, complete-block design in the pre-treatment sampling period, Welder Wildlife Foundation Refuge, San Patricio County, 

Texas, 15 October 1995 - 8 January 1996. 

Herbicide block Non-herbicide block 

Bum Control Bum Control 

(n = 3) (n = 3) (n = 3) (n = 3) 

Species X SE X SE P X SE X SE P 

Grasshopper sparrow 1.75 0.44 0.37 0.05 0.003 3.63 0.64 6.64 2.41 0.467 

House wren 3.73 0.81 3.63 0.48 0.748 2.85 0,44 0.93 0,27 0,040 

Lincoln's sparrow 5.01 1.15 3.13 0.82 0.104 7.96 0.12 1.49 0.29 <0.001 

Loggerhead shrike 1.19 0.26 0.60 0.20 0.117 0.46 0.24 0.89 0,14 0,199 

Mourning dove 1.61 0.44 0.23 0,23 0.203 1.70 1.08 2.73 1.08 0.188 

Northern mockingbird 4.46 0.80 2.99 0.61 0.581 5.75 0.40 1.50 0,61 0,030 

Savannah sparrow 5.43 0.52 3.45 0.88 0.080 4.97 1.38 8,59 0.94 0.270 



Table 8. Difference in mean relative abundnace (birds/km) between pre- and post-treatment sampling periods in the herbicide and non-herbicide 

blocks for wintering bird species with significant treatment x block interactions in the randomized, complete-block design, Welder Wildlife 

Foundation Refiige, San Patricio County, Texas, winter 1995-1996. 

Herbicide block Non-herbicide block 

Bum Control Bum Control 

(n- 3) (il = 3) (!1 = 3) (n = 3) 

Species X SE X SE P X SE X SE P 

Loggerhead shrike 0.18 0.05 -0.23 0.12 0.043 0.00 0,16 0.38 0,21 0.263 

Mourning dove -10.86 8.34 -1.43 0.80 0.307 42.74 17.61 1.51 0,86 < 0.001 

Savannah sparrow -3,31 3.59 1.75 0.48 0.112 -8,97 1.91 7,12 0.40 0,270 

Sedge wren 3.08 0,12 -2.07 1.36 <0.001 4.37 1.40 3,74 1.53 0,028 

White-crowned sparrow -1.52 0.35 0.37 0.44 0.087 -0,51 1,60 0,14 0.14 0,154 



Table 9. Mean relative abundance (birds/km), total abundance, species richness, and population trends of M intering birds in bum and control 

treatments 1 year after winter prescribed burning. Welder Wildlife Foundation Refuge, San Patricio County, Texas, January 1997. 

Bum Control Trend' 
Species 

X abundance and species richness x SE x SE Bum Control 

Eastern nieadowlark 11.59 3.63 3.59 0.44 - -

Grasshopper spanow 1.10 0.33 0.10 0.10 + -

House wren 0.48 0.13 0.41 0.15 - -

Le Conte's sparrow 0.28 0.14 0,73 0.50 •f -

Lincoln's sparrow 2.21 1.03 0,34 0.27 - -

Loggerhead shrike 0.76 0.36 0.46 0.20 + -

Mourning dove 0.48 0.27 0.32 0.07 - -

Northern cardinal 0.34 0.13 0.62 0.40 - -

Northern mockingbird 2.62 0.47 1.49 0.59 - + 

Savannah spanow 10.83 4.18 1.73 0.67 - + 



Tabic 9. Continued. 

Bum Control Trend' 
Species 

X abundance and species richness x SE x SE Burn Control 

Sedge wren 0.07 0.07 0.92 0.33 + 

Whitc-crowned sparrow 0.97 0.38 0.00 0,00 + 

X bird abundance 50.45 13.91 17.94 1,49 -

X species richness 7.83 1.04 5.56 0,53 

V; increasing trend; decreasing trend. 

2: 



Appendix A. Common and scientific names of bird species observed in study sites on the 

Welder Wildlife Foundation Refiige, San Patricio County, Texas, 1995-1997. 

Common name 

American goldfinch 

American kestrel 

American robin 

Bald eagle 

Bam swallow 

Bewick's wren 

Black vulture 

Black-bellied whistling duck 

Blue grosbeak 

Blue-gray gnatcatcher 

Botteri's sparrow 

Bronzed cowbird 

Brown-crested flycatcher 

Brown-headed cowbird 

Bufif-bellied hummingbird 

Cassin's sparrow 

Scientific name 

Cafduelis tristis 

Falco sparverius 

Turdus migratorius 

Haliaeetus leucocephalus 

tCnmdo rustica 

Thrvomanes bewickii 

Coragyps atratus 

Dendrocvena autumnalis 

Guiraca caerulea 

Polioptila caerulea 

Aimophila botterii 

Molothrus aeneus 

Mviarchus tvrannulus 

Molothrus ater 

Amazilia vucatanensis 

Aimophila cassinii 



Appendix A - Continued. 

Common Name 

Cattle egret 

Cedar waxwing 

Chipping sparrow 

Clay-colored sparrow 

Common ground dove 

Common nighthawk 

Common snipe 

Common yellowthroat 

Crested Caracara 

Dickcissel 

Eastern bluebird 

Eastern kingbird 

Eastern meadowlark 

Eastern phoebe 

European starling 

Field sparrow 

Golden-crowned kinglet 

Scientific Name 

Bubulcus ibis 

Bombvcilla cedrorum 

Spizella passerina 

Spizella pallida 

Columbina passerina 

Chordeiles minor 

Gallinago eallinaao 

Geothlypis trichas 

Polvborus plancus 

Spiza americana 

Sialia sialis 

Tvrannus tvrannus 

Stumella magna 

Savomis phoebe 

Stumus vulgaris 

Spizella pusilla 

Regulus satrapa 



Appendix A - Continued. 

Common Name 

Golden-fronted woodpecker 

Grasshopper sparrow 

Great-homed owl 

Greater roadrunner 

Great-tailed grackie 

Groove-billed Ani 

Hermit thrush 

House wren 

Indigo bunting 

Killdeer 

Ladder-backed woodpecker 

Lark sparrow 

Le Conte's sparrow 

Least flycatcher 

Lesser golden-plover 

Lincoln's sparrow 

Loggerhead shrike 

Scientific Name 

Melanerpes aurifrons 

Ammodramus savannarum 

Bubo virginianus 

Geococcvx califomianus 

Ouiscalus mexicanus 

Crotophaga sulcirostris 

Catharus guttatus 

Troglodytes aedon 

Passerina cvanea 

Charadrius wilsonia 

Picoides scalaris 

Chondestes grammacus 

Ammodramus leconteii 

Empidonax minimus 

Pluvialis dominica 

Melospiza lincolnii 

Lanius ludovicianus 



Appendix A - Continued. 

Common Name Scientific Name 

Long-billed curlew Numenius americanus 

Long-billed thrasher Toxostoma lonsdrostre 

Merlin Falco columbarius 

Mourning dove Zenaida macroura 

Mourning warbler Oporomis philadeiphia 

Nashville warbler Vermivora ruficapilla 

Northern bobwhite Colinus virtdnianus 

Northern cardinal Cardinalis cardinalis 

Northern harrier Circus cvaneus 

Northern mockingbird VCmus polvelottos 

Northern oriole Icterus galbula 

Northern rough-winged swallow StelsddoDtervx serripennis 

Orange-crowned warbler Vermivora celata 

Orchard oriole Icterus spurius 

Painted buntii^ Passerina ciris 

Pyrrhuloxia Cardinalis sinuatus 

Red-tailed hawk Buteo iamaicensis 



Appendix A - Continued. 

Common Name 

Red-winged blackbird 

Ruby-crowned kinglet 

Ruby-throated hummingbird 

Sandhill crane 

Savannah sparrow 

Scissor-tailed flycatcher 

Sedge wren 

Song sparrow 

Sora 

Sprague's pipit 

Turkey vulture 

Upland sandpiper 

Verdin 

Vesper sparrow 

Western meadowlark 

White-crowned sparrow 

White-eyed vireo 

Scientific Name 

Agelaius phoeniceus 

Regulus calendula 

Archilochus colubris 

Grus canadensis 

Passerculus sandwichensis 

Tvrannus forficatus 

Cistothorus platensis 

Melospiza melodia 

Porzana Carolina 

Anthus spragueii 

Cathartes aura 

Bartramia longicauda 

Auriparus flaviceps 

Pooecetes gramineus 

Stumella neelecta 

Zonotrichia leucophrvs 

Vireo eriseus 



Appendix A - Continued. 

Common Name 

White-tailed hawk 

White-tailed kite 

Wild turkey 

Yellow-billed cuckoo 

Yellow-rumped warbler 

Scientific Name 

Buteo albicaudatus 

Elanus caeruleus 

Meieagris gallopavo 

Coccvzus americanus 

Dendroica coronata 
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CONCLUSION 

I investigated the effects of winter prescribed burning on the relative abundance 

and species richness of breeding and wintering birds in mesquite-grassland at the Welder 

Wildlife Foundation Refuge, Texas, from June 1995 to August 1996. I used a 

randomized, complete-block design with bum and control treatments replicated 3 times 

each within 2 blocks. I conducted pre-treatment sampling in 1995, burned experimental 

plots in January 1996, and conducted post-treatment sampling in 1996. Relative 

abundance (P = 0.246) and species richness (P = 0.622) of breeding birds were not 

different, but mourning doves (P = 0.058) and great-tailed grackles (P = 0.084) increased, 

and black-bellied whistling ducks (P = 0.040) declined in burned treatments. Relative 

abundance of wintering birds was greater (P = 0.002) in burned treatments, but species 

richness was not diflferent (P = 0.602). Mourning doves (P < 0.001) and savannah 

sparrows (P = 0.001) increased, but grasshopper sparrows (P = 0.009), Le Conte's 

sparrows (P = 0.001), and sedge wrens (P = 0.001) declined in burned treatments in 

winter. Prescribed burning had minimal effects on bird communities in the year following 

burning mesquite-grasslands. However, we recommend maintaining unbumed areas 

adjacent to bums to provide habitat for bird species that require dense vegetation. 


