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Habitat Occupancy by Bachman's Sparrow in the Francis Marion National Forest 
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The effects of catastrophic environmental events on 
avian populations are of interest to population ecol- 
ogists and conservation biologists. Models of popu- 
lation viability have pointed to environmental catas- 
trophes as a major cause of extinction of small 
populations (Ewens et al. 1987). The specific effects 
of such events, however, are rarely documented in 
nature because comparable data collected before the 
catastrophe are rarely available. 

On 21 September 1989, Hurricane Hugo slammed 
into coastal South Carolina and caused widespread 
destruction in the Francis Marion National Forest, 

Berkeley County, South Carolina. Loss of harvestable 
timber in some portions of the National Forest was 
estimated at 75% (LeGrand 1990). After the storm, the 
U.S. Forest Service cleared large areas of downed tim- 
ber to lessen the danger of fire and bark beetle out- 
breaks. The impact of the storm and subsequent clear- 
ing of canopy trees on avian species associated with 
longleaf pine (Pinus palustris) forest was obvious and 
severe, especially for pine specialists such as the Red- 

cockaded Woodpecker (Picoides borealis) (LeGrand 
1990). The impacts on species that are less closely 
associated with canopy trees are less clear. We doc- 
umented changes in habitat occupancy by Bachman's 
Sparrow (Aimophila aestivalis) in the Francis Marion 
National Forest before and after the hurricane. In this 

note we describe the changes in occupancy and dis- 
cuss their potential causes. 

Bachman's Sparrow is a resident of open mature 
pine forests and clear-cuts of the southeastern United 
States (Dunning and Watts 1990). These habitats share 
a combination of a dense ground layer of grasses and 
forbs, and an open understory. We counted Bach- 
man's Sparrows in the summer of 1988 as part of a 
study of habitat occupancy in different regions of the 
South Carolina coastal plain (Dunning and Watts 1990). 
In the summer of 1990 we resurveyed most of our 
1988 study plots to determine if patterns of habitat 
occupancy had changed since the hurricane. Because 
we used somewhat different techniques to record 
densities in the two years, our density estimates were 
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not directly comparable. Therefore, we examined 
changes in site occupancy between years by compar- 
ing presence/absence data from the two studies. 

Methods (1988 survey).--We surveyed 24 plots in the 
Witherbee District of the Francis Marion National 

Forest in May and June, 1988 (Dunning and Watts 
1990). These plots consisted of young clear-cuts (1-5 
yr since planting), young (6-15 yr) and middle-aged 
(16-68 yr) pine plantations, and mature pine stands 
(>80 yr old). We counted sparrow populations by 
conducting point counts at each of six marked ref- 
erence points within each plot, and recorded all birds 
seen and heard within the plots for 3 min. After this 
initial count, we played tape-recorded Bachman's 
Sparrow songs for 1.5 min, and listened for sparrow 
response for an additional 1.5 min. Including travel 
time between reference points, each count took about 
45 minutes. Each plot was surveyed twice. 

Methods (1990 survey).--In June and July, 1990, 9 
months after the hurricane, we resurveyed 17 of our 
original plots, including 6 clear-cuts, 1 middle-aged 
stand, and 10 mature pine stands. We concentrated 
our efforts on these stand age-classes because our ini- 
tial work in 1990 revealed no sparrows in young stands 
and most middle-aged stands. In the following anal- 
ysis, we lumped the middle-aged and mature cate- 
gories into a single class of mature stands, because 
the single middle-aged stand we surveyed was struc- 
turally very similar to the mature stands. Plot sizes 
ranged from 9.3 to 23.0 ha (1988 mean [_+SD]: 14.7 + 
4.21 ha; 1989 mean: 14.9 + 4.06 ha). 

We could not repeat our 1988 survey technique 
because most of our marked reference points (often 
large pines) were destroyed. In addition, the 1990 
surveys were part of a broader survey of sparrow 
distribution, which necessitated a survey technique 
that required less time. We surveyed each plot by 
spending 20 min in each stand, playing tape-recorded 
songs every 1-2 min and listening for a response. We 
walked along the edges of each plot as well as into 
the interior of most stands in an effort to hear any 
resident male sparrow. Each plot was surveyed twice. 
Male Bachman's Sparrows respond to tape recordings 
of their song by counter-singing, often from exposed 
perches. Because each technique included the playing 
of tape-recorded song, and because male sparrows 
respond predictably to such recordings, we believe 
that the techniques used in each year effectively de- 
termined the presence of the species in each site. 

When the initial 1990 surveys indicated that the 
sparrow use of the clear-cut and mature stands had 
changed since 1988, we added 9 additional study plots 
(5 clear-cuts, 4 mature stands) within the Witherbee 
District to increase sample sizes. In particular, we 
surveyed all of the clear-cut sites that we found in 
the portion of the Witherbee District in which we 
worked. 

All study plots in the Witherbee District were 
heavily affected by the hurricane. Thus, we were un- 

able to determine if changes in habitat occupancy by 
the sparrow were due to hurricane-associated changes 
or to between-year changes in the vegetation struc- 
ture of the sites themselves. This is especially true for 
the clear-cuts, which change rapidly in the first years 
after planting. To evaluate this alternative, we added 
16 study plots (10 mature stands, 6 clear-cuts) in the 
eastern portion of the National Forest (Wambaw Dis- 
trict), which was not damaged extensively by the hur- 
ricane. As in the Witherbee District, we surveyed all 
clear-cut sites in the Wambaw District that we were 

able to locate. 

In the 1988 surveys, Bachman's Sparrows were com- 
mon in mature pine stands but rarer in clear-cuts. We 
recorded sparrows in 10 of 11 mature stands (91%), 
but in only 3 of the 6 clear-cuts (50%). Densities were 
also lower in the clear-cuts than in mature stands 

(clear-cuts: 0.08 birds/ha, n = 6; mature stands: 0.26 
birds/ha, n = 10; t = 2.67, P < 0.02; Dunning and 
Watts 1990). 

In 1990 sparrows were found with equal frequency 
in mature pine and clear-cut habitats in the Witherbee 
District. We found sparrows in 13 of 15 mature stands 
(87%) and 10 of 11 clear-cuts (91%). Of the original 
1988 study plots, we found sparrows in 8 of 11 mature 
stands (73%) and 5 of 6 clear-cuts (83%). Densities in 
the two habitat types were not significantly different 
in 1990 (clear-cuts: 0.06 ___ 0.03, n = 6; mature stands: 
0.09 + 0.06, n = 13; t = 1.50, P > 0.10). 

We could have found sparrows in more clear-cuts 
in 1990 for at least two reasons. First, both the hur- 
ricane and the subsequent salvage operations changed 
the vegetation structure of the mature stands. In par- 
ticular, logging equipment and operations destroyed 
much of the ground vegetation with which Bach- 
man's Sparrows are closely associated (Dunning and 
Watts 1990). In mature stands that were not cleared, 
downed pines added considerable debris to the ground 
and understory layers (Dunning and Mays pers. ob- 
serv.). Our previous work suggests that these changes 
should make the damaged stands less attractive to 
sparrows. It is possible that birds left the mature stands 
because of these changes and colonized nearby clear- 
cuts, an alternative habitat that is readily used in other 
areas (Hardin and Probasco, 1983, Dunning and Watts 
1990). 

A second possibility is that the increased use of 
clear-cut habitat may have been due to an increase in 
the suitability of the clear-cuts themselves. Clear-cuts 
rapidly change their structural profile in the first years 
after pines are planted as the trees mature and grasses 
become better established. We have suggested that 
these changes strongly affect sparrow occupancy 
(Dunning and Watts 1990). To evaluate this possibil- 
ity, we surveyed 16 sites in the undamaged Wambaw 
District. In this area we found sparrows in 6 of 10 
mature stands, but no sparrows in any of 6 clear-cuts. 
The clear-cuts in the Wambaw District ranged from 
sites planted the previous year with little standing 
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vegetation to older stands with more complex vege- 
tative structure. Thus, we found no support in the 
undamaged portion of the study area for the hypoth- 
esis that site occupancy by the sparrow increased with 
age of the clear-cuts. 

The high proportion of clear-cuts occupied by spar- 
rows in the hurricane-damaged Witherbee District is 
similar to the pattern of occupancy in regions where 
mature pine stands are very rare (Dunning and Watts 
1990). The pattern in the undamaged Wambaw Dis- 
trict, where no sparrows were seen in clear-cuts, is 
similar to the habitat occupancy found in other South 
Carolina areas where mature pine is common (Dun- 
ning unpubl. data). Thus, one major effect that Hur- 
ricane Hugo may have had on the sparrow was to 
change the local pattern of habitat use. If mature pine 
and clear-cut habitats yield different levels of repro- 
ductive success or survivorship, such a change in hab- 
itat occupancy could have a long-term effect at the 
population level. The impact of large-scale catastro- 
phes such as hurricanes has been documented re- 
cently for species whose habitat requirements are rel- 
atively well described (Engstrom and Evans 1990). We 
suggest that species, such as Bachman's Sparrow, 
whose habitat requirements are less understood should 
also be monitored to determine the ultimate effect of 

the hurricane on local avian populations. 
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A Deficient Diet Narrows Growth Bars on Induced Feathers 

THOMAS 
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The width of daily growth bars on feathers can be 
considered an index of the nutritional condition of 

birds at the time the feathers were grown (Grubb 
1989). Removing a feather grown during normal molt 
causes regeneration of a replacement. This is an in- 
duced feather. The width of growth bars on the in- 
duced feather reflects the bird's nutritional condition 

during feather growth. Differences in daily growth 
bar width have been used as evidence that caching 
(Waite 1990) and supplementary food (Grubb and 
Cimprich 1990) improve the nutritional condition of 
free-ranging birds. Interpretation of these data, how- 
ever, has been hindered by lack of experimental ev- 
idence that the width of growth bars on an induced 
feather is narrowed if a bird's diet is deficient during 
growth. 

To demonstrate that feather growth and diet are 
related, I captured 15 male (wing cord -> 62 ram) 
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Carolina Chickadees (Parus carolinensis) in Morrow 
County, Ohio, during the second week of January 
1990. They were banded with USFWS bands and 
housed individually in 0.75-m 3 welded-wire cages. 
The cages were arranged on individual 1-m-high ta- 
bles in a 3 x 5 grid in a 3.7 x 5.2 x 2.2 m windowless 
room on the campus of Ohio State University. The 
top of each cage was left uncovered. The sides were 
wrapped in opaque white plastic sheeting, so the birds 
could hear but not see each other. Each cage had three 
0.75-m long, 0.5-cm-diameter branches for perches, a 
cup for tap water, and separate food cups for shelled 
"gray-striped" sunflower seeds (Sunflower Natural 
Foods, Columbus, Ohio) and approximately 1.9-cm 
mealworms (Rainbow Mealworms, Compton, Cali- 
fornia). Water and the white plastic liner of the cage 
floor were changed daily. Room air temperature was 
23øC and light .' dark regime was 8:16 h. The six 150-W 


