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of age, have resulted in a forest comprised 
primarily of young stands (Fig. 1). Inten- 
sive timber management on these tracts 
could further reduce the proportion of 
forest in the older age-classes. 

To effectively manage forest wildlife, 
we must identify the species dependent 
upon mature forests and their components 
and determine the nature of that depen- 
dency (Meslow et al. 1981, Schoen et al. 
1981). Additionally, we must determine 
whether the truncated age distribution of 
forest stands caused by logging is detri- 
mental to these species. 

We investigated the influence of stand 

age on great horned owl (Bubo virgin- 
ianus) and barred owl (Strix varia) distri- 
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Fig. 1. Age distribution of commercial forest stands on 
southern national forests (U.S. Forest Service, Southern Re- 
gion). Total area of classified forest equals 4,220,803 hect- 
ares. Compiled from unpublished U.S. Forest Service data. 

butions by testing the hypothesis that these 
species respond to tape recorded vocaliza- 
tions with equal probability at young (<80 
years old) and old (>80 years old) forest 
stands. This was roughly equivalent to a 
comparison of response in below rotation 
age stands with response in beyond rota- 
tion age stands. Tape recorded vocaliza- 
tions have been used as an aid to detecting 
owls and other bird species for more than 
two decades (Fuller and Mosher 1981, 
Johnson et al. 1981). 

We chose to study these two species for 
several reasons. First, both species have 
been said to prefer mature stands (e.g., 
Craighead and Craighead 1956, Hagar 
1957) but we were unaware of statistical 
tests of this hypothesis. Second, although 
some bird species in the eastern deciduous 
forest are affected by stand age (Odum 
1950, Johnston and Odum 1956) and sil- 
vicultural practices (Conner and Adkisson 
1975, Webb et al. 1977, Crawford et al. 
1981), studies of the effect of stand age 
and silviculture on large raptorial birds 
have been limited to western coniferous 
forests (Forsman et al. 1977, Reynolds et 
al. 1982). Yet such birds are particularly 
worthy of study because their populations 

are more likely to be influenced by envi- 
ronmental perturbations than other species 
(Terborgh 1976). Finally, the barred owl 
has been selected as a management indi- 
cator species in some southern Appalachi- 
an national forests. Land managers are 
required to determine the impact of man- 
agement activities on such species (Title 
36, U.S. Code of Federal Regulations, Sec- 
tion 219.19). 

STUDY AREA AND METHODS 
The study was conducted on the Blacks- 

burg Ranger District of the Jefferson Na- 
tional Forest in southwestern Virginia. The 
District encompasses approximately 450 
km2 of the Ridge and Valley Province 
(Smith and Linnartz 1981) and ranges 
from 600 to 1,200 m in elevation. Private 
inholdings, mostly farmland, occur 
throughout the valleys; mixed oaks (Quer- 
cus spp.) predominate on the slopes. 

In 1982 and 1983, we randomly select- 
ed young and old stands from a list of all 
stands in the district. We rejected stands 
within 2 km of previously selected stands 
and young stands within 1 km of an old 
stand. We entered stands between 1800 
and 2200 and broadcast owl calls from the 
approximate center of the stand using a 
tape recorder (Sony VCM-111) and a 35- 
watt amplifier with an 8-ohm speaker 
(Perma Power Electronics, Inc.). All owls 
seen or heard during the sampling period 
were counted. Because great horned owls 
appeared to prefer farmland edge, we 
noted whether the sampling point was > 1 
km or 1 km from the nearest farmland. 
Observations were not conducted on nights 
with precipitation, fog, or wind exceeding 
15 km/hour. To reduce the variability 
caused by environmental factors and nest- 
ing phenology, young and old-growth 
stands were sampled in pairs, and the or- 
der in which stands in a pair were sam- 
pled was randomized. 
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In 1982, we sampled 24 young and 25 
old stands from 4 February to 2 April. 
Each sampling period consisted of three 
segments: (1) a 5-minute prebroadcast pe- 
riod during which we listened for spon- 
taneous vocalizations; (2) a 7-minute 
broadcast period during which we played 
eight sets of great horned owl calls; and 
(3) a 10-minute postbroadcast period dur- 
ing which we listened for responses. Each 
set of calls consisted of 21 hoots in 10 sec- 
onds and was followed by a 40-second si- 
lent period. 

In 1983, we sampled 20 young and 20 
old stands from 13 March to 22 April, in- 
cluding 5 of the stands sampled in, 1982. 
Each sampling period consisted of four 
segments: (1) a 7-minute barred owl 
broadcast; (2) a 10-minute postbroadcast 
period; (3) a 5-minute great horned owl 
broadcast; and (4) a 10-minute postbroad- 
cast period. The broadcast periods fol- 
lowed the 1982 procedure, except that the 
great horned owl broadcast consisted of 
only six sets of calls. 

Tests for homogeneity of proportions 
were conducted using Pearson's chi-square 
statistic (two-dimensional models) and the 
maximum likelihood ratio statistic (three- 
dimensional models; Fienberg 1982). 

RESULTS 

Ages of stands sampled in 1982 ranged 
from 12 to 72 years for young stands (x = 
52, SD = 17) and from 81 to 212 years for 
old stands (x = 101, SD = 29). The sizes of 
young and old stands were similar (x 
young = 64 ha, range 5-507 ha, SD = 110; 
x old = 37 ha, range 7-216 ha, SD = 48; 
Wilcoxon Rank Sum Test, P = 0.35). We 
heard great horned owls at 5 of 25 old 
stands and 1 of 24 young stands (x2 = 2.86, 
1 df, P = 0.09). Owls responded at 5 of 17 
stands that were <1 km from farmland 
but at only 1 of the other 32 stands (x2= 
7.14, 1 df, P = 0.008). 

Table 1. Great horned and barred owl responses to tape re- 
corded owl vocalizations in relation to farmland (<1 km from 
farmland, >1 km from farmland) and stand age (<80 years 
old, >80 years old) on the Blacksburg Ranger District, Jeffer- 
son National Forest, 1982-83. 

Response No response 

Stand age Stand age 

Old Young Old Young Total 

Great horned owl, 1982 
Farmland 5 0 3 9 17 
No farmland 0 1 17 14 32 
Total 5 1 20 23 49 

Barred owl, 1983 
Farmland 4 3 3 3 13 
No farmland 12 6 1 8 27 
Total 16 9 4 11 40 

, ,, ,,,,,_ 

Great horned owls responded at 5 of 8 
stands that were both >80 years old and 
<1 km from farmland, but at only 1 of 
the other 41 stands (Table 1). The hy- 
pothesis that owl responses can be ex- 
plained by three independent two-way in- 
teractions (response-farmland, response- 
stand age, and stand age-farmland) was 
not supported by the data (G2 = 7.25, 1 
df, P = 0.008), suggesting the existence of 
a strong three-way relationship among 
farmland, old stands, and owl response. 

Ages of stands sampled in 1983 ranged 
from 0 to 72 years for young stands (x = 
39, SD = 26) and from 82 to 131 years for 
old stands (x = 98, SD = 15). Young stands 
were similar in size to old stands (x 
young = 21 ha, range 2-67 ha, SD = 17; x 
old = 27 ha, range 4-78 ha, SD = 18; Wil- 
coxon Rank Sum Test, P = 0.12). We heard 
barred owls at 16 of 20 old stands and 9 
of 20 young stands (x2= 5.23, 1 df, P = 
0.022) (Table 1). Barred owls responded 
at 7 of 13 stands < 1 km from farmland 
and at 18 of the other 27 stands (x2 
0.615, 1 df, P= 0.430). Similarly, three- 
dimensional models including response, 
stand age, and proximity to farmland pro- 
vided no evidence that barred owls either 
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favored or avoided old stands near open 
farmland. We obtained only one great 
horned owl response in 1983, at an 87- 
year-old stand <1 km from farmland. 

DISCUSSION 
Both owl species responded more fre- 

quently at old stands than at young stands. 
Similarly, Forsman et al. (1977) obtained 
significantly greater spotted owl (Strix oc- 
cidentalis) response in Oregon old-growth 
(>200 years old) forests than in young for- 
ests. All spotted owl nests discovered in 
Oregon in 1970-80 (N = 47) were in for- 
ests >70 years old (Forsman et al. 1982). 

The reasons for the apparent prefer- 
ence for mature stands are not clear and 
merit further study, but several hypothe- 
ses seem plausible. Owls may require large 
trees found in mature stands for nest cav- 
ities or to hold stick nests. Owls must also 
be able to move through a timber stand 
unimpeded by branches and other ob- 
structions. Old stands on our study area 
appear to have lower stem densities and 
more subcanopy flying space than young 
stands. Many of the youngest stands (<20 
years old) are nearly impenetrable. Nich- 
olls and Warner (1972) found that habi- 
tats preferred by barred owls on their cen- 
tral Minnesota study area had unimpeded 
travelways and an abundance of cavities. 
Southern and Lowe (1968) and Fuller 
(1979) also commented on the importance 
of unimpeded travelways in habitat selec- 
tion by raptorial birds. 

The great horned owl's preference for 
stands near farmland is consistent with the 
observations of Fuller (1979) who found 
that great horned owls in Minnesota pre- 
ferred fields and field-forest edges for 
hunting and upland oak for all other ac- 
tivities. This association is likely related to 
food habits because field and edge species, 
especially lagomorphs and voles (Micro- 

tus spp.), compose a substantial part of 
great horned owl diets (e.g., Craighead 
and Craighead 1956, Petersen 1979). Thus, 
the three-way interaction among old- 
growth, farmland, and owl response may 
reflect the species' nesting and hunting 
habits and the importance of resource jux- 
taposition. 

Several factors may have contributed to 
the lower great horned owl response in 
1983. Great horned owls in Virginia lay 
eggs as early as January (Larner et al. 
1979). It is possible that the later sampling 
period in 1983 was responsible for the low 
response rate. Petersen (1979) reported 
that great horned owl clutch initiation in 
Wisconsin ranged from 29 January to 21 
March, but that territorial hooting ended 
by mid-February. Response to recordings 
may or may not follow this pattern. It is 
also possible that the taped barred owl call, 
which preceded the great horned owl 
broadcast in 1983 but not in 1982, inhib- 
ited great horned owl response. In Min- 
nesota, the two species' home ranges over- 
lap, yet they rarely remain close to one 
another (Fuller 1979). It is not clear, how- 
ever, why the larger owl should be inhib- 
ited by barred owl calling. Perhaps the 
barred owl hooting elicited hunting be- 
havior from the great horned owl, which 
occasionally preys on the smaller species 
(Bent 1938). The difference in response 
rate between years also may have been 
the result of annual variability in the great 
horned owl population. Although north- 
ern great horned owl populations appear 
to cycle (Stewart 1969, Adamcik et al. 
1978), we are unaware of evidence for this 
phenomenon in the south. 

MANAGEMENT IMPLICATIONS 
Because both owl species responded less 

frequently at young than at old stands, 
intensive timber management in which 
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most stands are cut at 80 years of age may 
cause declines in owl populations. Many 
nominally young stands contained at least 
a few mature trees. The responses we ob- 
tained at young stands suggest that this 
older component may satisfy the owl's re- 

quirements in some cases. Current clear- 
cut logging seldom spares such trees, how- 
ever. Thus, in the future, young stands 
will likely be less suitable for owls than at 

present. 
Regulations resulting from the National 

Forest Management Act of 1976 require 
the Forest Service to maintain and im- 

prove the habitat of management indica- 
tor species such as the barred owl. In the 
next several decades, if timber harvest 
continues at the current rate, an increas- 

ing proportion of southern national forests 
will be >80 years old (Fig. 1). Our results 

suggest that this will benefit both great 
horned owls and barred owls; the former 
will benefit most if old stands are adjacent 
to farmland. Provisions for the mainte- 
nance and improvement of mature stands 
should be included in forest plans. Fur- 
ther studies in the eastern forest will be 

required to determine the optimal size, 
distribution, and abundance of such stands. 
The interaction between farmland and old 
stands observed in this study underscores 
the need to determine how old stands in- 
teract with other habitat characteristics to 
affect the distribution of owls and other 
wildlife species. 

Most of the recent research on old- 

growth wildlife relationships has been 
conducted in the Pacific Northwest. This 
is perhaps appropriate given the amount 
of old growth that remains there and the 
economic incentives for removing it (Mes- 
low et al. 1981). The importance of ma- 
ture timber to wildlife should be deter- 
mined in all forested ecosystems, however. 
Further studies in the eastern forest will 

determine the importance of preserving 
the few remaining old stands there and 
the optimal distribution and abundance of 
such stands. 
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Phosphate mining is Florida's third 
largest industry, and more than 74,000 ha 
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Worldwide demands for phosphate prod- 
ucts (e.g., fertilizer, industrial chemicals, 
and livestock feed supplements) are ex- 
pected to increase well into the 21st cen- 
tury (Stowasser 1979). 

Florida's mining regulations are being 
revised, and the draft of the revised reg- 
ulations places more emphasis on wildlife 
habitat restoration. However, resistance to 
stricter reclamation regulations is substan- 
tial; the nature and rigor of future mining 
regulations are uncertain. Baseline infor- 
mation on the impact of phosphate min- 
ing on wildlife is needed if regulations and 
future policies are to adequately address 

Worldwide demands for phosphate prod- 
ucts (e.g., fertilizer, industrial chemicals, 
and livestock feed supplements) are ex- 
pected to increase well into the 21st cen- 
tury (Stowasser 1979). 

Florida's mining regulations are being 
revised, and the draft of the revised reg- 
ulations places more emphasis on wildlife 
habitat restoration. However, resistance to 
stricter reclamation regulations is substan- 
tial; the nature and rigor of future mining 
regulations are uncertain. Baseline infor- 
mation on the impact of phosphate min- 
ing on wildlife is needed if regulations and 
future policies are to adequately address 

J. Wildl. Manage. 48(4):1984 J. Wildl. Manage. 48(4):1984 


	Article Contents
	p. 1393
	p. 1394
	p. 1395
	p. 1396
	p. 1397
	p. 1398

	Issue Table of Contents
	The Journal of Wildlife Management, Vol. 48, No. 4, Oct., 1984
	Volume Information [pp.  1470 - xviii]
	Front Matter
	A Population Model of the Endangered Hawaiian Dark-Rumped Petrel [pp.  1065 - 1076]
	An Inexpensive Depth Gauge for Penguins [pp.  1077 - 1084]
	Habitat Use by Snow Geese Wintering in Southeast Texas [pp.  1085 - 1096]
	Effects of Heptachlor- and Lindane-Treated Seed on Canada Geese [pp.  1097 - 1111]
	Dynamics of Low-Level Organochlorines in Adult Cackling Geese over the Annual Cycle [pp.  1112 - 1127]
	Protein and Amino Acid Composition of Tundra Vegetation in Relation to Nutritional Requirements of Geese [pp.  1128 - 1136]
	Population Dynamics and Status of the Mottled Duck in Florida [pp.  1137 - 1143]
	Habitat Use and Feeding Ecology of Postbreeding Redheads [pp.  1144 - 1155]
	Waterfowl Populations and Limnologic Characteristics of Taiga Ponds [pp.  1156 - 1163]
	Breeding Bird Response to Greentree Reservoir Management [pp.  1164 - 1172]
	Trap and Poison Mortality of Golden and Bald Eagles [pp.  1173 - 1179]
	Ferruginous and Swainson's Hawk Abundance and Distribution in Relation to Land Use in Southeastern Alberta [pp.  1180 - 1187]
	Analysis of Spruce Grouse Habitat in North-Central Washington [pp.  1188 - 1196]
	Effect of Corvid Removal. on Reproduction of Willow Ptarmigan and Black Grouse [pp.  1197 - 1205]
	Marbled Godwit Habitat Selection in the Northern Prairie Region [pp.  1206 - 1218]
	Bird Populations and Vegetation Characteristics in Managed and Old-Growth Forests, Northeastern Oregon [pp.  1219 - 1238]
	Predicting Avian Community Response to Lakeshore Cottage Development [pp.  1239 - 1247]
	The Need for Distance Data in Transect Counts [pp.  1248 - 1254]
	Small Mammal Recolonization of Reclaimed Coal Surface-Mined Land in Wyoming [pp.  1255 - 1261]
	Abundances and Feeding Habits of Pinnipeds in the Rogue River, Oregon [pp.  1262 - 1274]
	Population Characteristics and Movement Patterns of Cougars in Southern Utah [pp.  1275 - 1284]
	Food Intake and Foraging Energetics of Elk and Mule Deer [pp.  1285 - 1301]
	Summer Movements, Home Range, Habitat Use, and Behavior of Mule Deer Fawns [pp.  1302 - 1310]
	Deer Use and Habitat Characteristics of Transmission-Line Corridors in a Douglas-Fir Forest [pp.  1311 - 1316]
	Seasonal Movements and Summer Habitats of Female Black-Tailed Deer [pp.  1317 - 1325]
	Effect of Family-Bond Deprivation on Reproductive Performance in Female White-Tailed Deer [pp.  1326 - 1334]
	Moose Habitat Use and Selection Patterns in North-Central Idaho [pp.  1335 - 1343]
	Yield, Nutrient Composition, and Ruminant Digestibility of Fleshy Fungi in Southern Forests [pp.  1344 - 1352]
	Effects on Wildlife of At-Planting Corn Applications of Granular Carbofuran [pp.  1353 - 1359]
	Short Communications
	An Inexpensive Speed Meter for Penguins at Sea [pp.  1360 - 1364]
	Survival of Juvenile Wood Ducks in a Northern Greentree Impoundment [pp.  1364 - 1369]
	Variation in Winter Fat Depots and Condition Indices of Mallards [pp.  1370 - 1373]
	Effects of Human Activity on Productivity of Nesting Ospreys [pp.  1374 - 1377]
	Roosting Habitat of Merriam's Turkeys in South-Central Washington [pp.  1377 - 1382]
	Survey Methods for Breeding Yellow Rails [pp.  1382 - 1386]
	Genetics and Morphology of Sandhill Crane Populations in Texas [pp.  1387 - 1393]
	The Effect of Forest Stand Age on Owl Distribution in Southwestern Virginia [pp.  1393 - 1398]
	Mammal Populations on Phosphate-Mined and Natural Areas of North Florida [pp.  1398 - 1402]
	Markers for Measuring Bait Consumption by the European Wild Rabbit [pp.  1403 - 1409]
	Age Classification for the Gray Squirrel Based on Eruption, Replacement, and Wear of Molariform Teeth [pp.  1409 - 1414]
	Food Habits of Beaver in East-Central Mississippi [pp.  1414 - 1419]
	Coyote Foods in the Black Hills, South Dakota [pp.  1420 - 1423]
	Evaluation of Lithium Chloride Taste Aversion in Penned Domestic Dogs [p.  1424]
	Injuries to Wolves Sustained during Live-Capture [pp.  1425 - 1429]
	Mortality in Gray Foxes from East-Central Alabama [pp.  1429 - 1432]
	Black Bear Cub Mortality Due to Flooding of Natal Dens [pp.  1432 - 1434]
	Projected Future Abundance of the Yellowstone Grizzly Bear [pp.  1434 - 1438]
	Relationship of Weight to Chest Girth in the Grizzly Bear [pp.  1439 - 1440]
	Seasonality of Black-Footed Ferret Diggings and Prairie Dog Burrow Plugging [pp.  1441 - 1444]
	Sexual Dimorphism in Mandibular Canines of Striped Skunks [pp.  1444 - 1446]
	Feeding Habits of River Otters in Coastal Southeastern Alaska [pp.  1446 - 1452]
	An Evaluation of Total Trapline Captures as Estimates of Furbearer Abundance [pp.  1452 - 1455]
	Basal Metabolism and Energetic Cost of Walking in Cougars [pp.  1456 - 1458]
	Diurnal Hauling Patterns of Harbor Seals at San Miguel Island, California [pp.  1459 - 1461]
	Habitat Utilization by Burros in Virgin Islands National Park [pp.  1461 - 1464]

	Book Reviews
	untitled [p.  1465]
	untitled [pp.  1465 - 1466]
	untitled [pp.  1466 - 1468]
	untitled [p.  1468]
	untitled [pp.  1468 - 1469]

	Back Matter



