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Specifically, the obj2ctives of this research proj=ct were to: 1) Census burned 
and unburned grassland areas for breecling .POPulations of birds and small 
rnam mals. Population censuses have been made on areas prescribed burned 
between 1973 and 1978 as well as the areas burned in the spring of 1981; 2) 
Analyze study transect vegetation to determine the impact of burning 
treatments on prair.ie vegetation and its relationship to bird and small mammal 
densities; 3) Provide usable management recommendations that will aid not only 
in vegetation maintenance but also with the animal populations associated with 
the grasslands. 

Methods 

The detailed discussion of the research methodology included in the pro_pcsal 
will not be repeated here. Only the central themes of the methodology as they 
relate to the obj=ctives stated above will be summarized. 

The first obj2ctive has been completed using a number of sampling techniques. 
Estimates of breeding bird densities were caJculated using the line transect 
method developed by Emlen (1971, 1977), foregoing the determination of a cue 
frequency. A sharp-tailed grouse (Pediocetes phasianell.us) lek was located 
within a 1981-burned area and 1Q-day censuses of the lek in May and June made 
determination of the effects of burning on booming ground location possible. 
Two techniques were used to evaluate the effects of fire on small mammal 
populations: the snaptrap removal method and the capture-recapture method. 
Insect surveys were conducted on burned and unburned areas to determine if 
food, primarily insects, was more the cause of vertebrate population changes 
rather than vegetational differences. 

The second obj2ctive was addre:Eed by a vegetative analysis and then a multiple 
regr~n analysis to relate these vegetation properties to the bird 
corn munities. The canopy-coverage method as described by Daubenmire (1959) 
and the quadrat method of clipping described by Kershaw (1973), 
Mueller-Dombois and Ellenberg (1974), and Goldsmith and Harrison (1976) were 
used for the vegetative analysis. 

The third obj2ctive was completed by developing a conceptual model of the 
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grassland-fire interactions observed in this study and determining if the Park's 
management goals were being met. 

Results 

The vegetative analysis showed immediate reductions in perennial s_pecies and 
the amount of dead material present after burning with a resulting increase in 
roth 2 years later. Bare ground-coverage increased immediately after the fire, 
indicating a loss of protective cover for birds and small mammals. However, the 
estimates 2 years after the burn were below the 198Q-81leve1s. 

Twenty-two species of birds were observed on the Wind Cave National Park 
grasslands during the breeding bird census. Thirteen were considered to be 
breeding on the grasslands by the territorial behavior exhibited by males of that 
species. Two species, the grasshopper sp:rrrow (Ammodra.mus savannarum) and 
the western meadowlark (Sturnella neglecta>, accounted for the majJrity of 
observations during the census work. The grasshopper sparrow was the only bird 
significantly affected (P<0.05) by the burning treatments, decreasing in numbers 
immediately after the fire. The western meadowlark and upland sandpiper 
(Bartramia longicauda) generally decreased after the burns while the vesper 
sparrow (Pooecetes gramineus was p:sitively affected (Table 1). Reasons for the 
reductions in singing males include loss of nesting cover (removal of dead 
material and important p1ant species) and loss of food source (reduction in 
insects and seeds). Duration of the reduced numbers appears to last no longer 
than two or three breeding seasons after treatment. The 1983 density estimates 
indicating the long term benefits of prescribed burning. The sharp-tailed grouse 
population using a lek in a 1981-burned area showed no adverse effects as a 
result of spring burning. 

Two small mammal trapping techniques were used in the Park. The prairie deer 
mouse (Peromyscus maniculatus ba.irdill and thirteen-lined ground squirrel 
(Spermophllus tridecemlineatus) were the dominant species present. Prescribed 
burning resulted in immediate increases in deer mice densities while ground 
91uirrel densities generally decreased (Table 2). The resulting increased amount 
of exposed seeds from the fire's partial removal of the litter layer may have 
benefitted the prairie deer mice. The increased deer mice density lasted only 
one season dropping below pre-burn figures by 1983. The lack of seed-eating 
insects in the burned areas would indicate that seeds were scarce in the area 
and may have contributed to the decline of the mice. Prairie voles (Microtus 
ochrogast.er) became the most common species in 1983 which was the peak year 
of their 3 to 4 year cycle. The 1oso of dense vegetation for cover from burning 
caused prairie voles to migrate to the control sites, thus increasing their 
densities. 

Con elusions 

The results from this 4-yeac study show that bird and small mammal populations 
adjust to the fire-altered habitat and that these adjustments appear temporary 
and will continue to change as · the vegetation recovers from the burn. The 
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grassland species have been historically subjected to fire and wind Cave 
National Park is encouraged to continue with its fire prCXJram using controlled 
burns to maintain the grass1and-for~t habitat typical of the Black Hills. 
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