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 HABITAT UTILIZATION BY BURROS IN VIRGIN ISLANDS NATIONAL PARK

 MONICA GOIGEL TURNER, Institute of Ecology, Universi-
 ty of Georgia, Athens, GA 30602.

 A population of feral burros (Equus as-
 inus) has existed on St. John, U.S. Virgin
 Islands, since the mid-1950's. In some oth-
 er locations, feral equine populations have
 been shown to influence both community
 structure and function (Sanchez 1974, Pe-
 trides 1975, U.S. Dep. Inter. 1980, Wood
 1981), but the impact of burros in the St.
 John ecosystem has not been described. As
 a first step in addressing this question on
 St. John, a study was conducted during
 the summer of 1982 to determine relative

 habitat utilization by burros.
 The research was conducted in Virgin

 Islands National Park, a 6,130-ha preserve
 on St. John administered by the U.S. Na-
 tional Park Service. The climate is sub-

 tropical, with annual temperatures aver-
 aging 26 C and rainfall averaging 100 cm/
 year. St. John includes two of the Hold-
 ridge life zones: subtropical dry forest and
 subtropical moist forest (Ewel and Whit-
 more 1973). The island's forests are all in
 secondary succession (R. O. Woodbury,
 pers. commun.).

 METHODS

 Burro utilization of five habitats was

 sampled on St. John; these habitats were
 moist forest, mangrove, dry cactus/wood-
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 1462 SHORT COMMUNICATIONS

 land, beach, and grassy flats. Dry cactus/
 woodland was a composite category in-
 cluding secondary dry forest types.

 Moist forest is found at the higher ele-
 vations (305-365 m) of the island's inte-
 rior. Vegetation density is moderate, and
 height of trees generally ranges from 15
 to 20 m; typical species include Myr-
 cianthes fragrans, various laurels (i.e.,
 Nictandra sp.), and Anthurium spp., a
 common understory plant.

 Mangrove communities are found along
 coastal areas at low elevations and may
 include black (Avicennia germinans),
 white (Laguncularia racemosa), Ameri-
 can (Rhizophora mangle), and button
 mangrove (Conocarpus erectus). Vegeta-
 tion density is low, with few understory
 plants, and vegetation height ranges from
 4 to 6 m.

 Dry cactus/woodland is most prevalent
 on the northeastern and southeastern por-
 tions of the island at low to moderate el-

 evations. Vegetation is typically very dense
 and spiny, ranges in height from 2 to 5 m,
 and includes Acacia spp., Agave sp., and
 Cephalocereus sp.

 Beaches on St. John may be sandy or
 rocky, and beach vegetation, ranging from
 2 to 6 m in height, typically includes sea
 grapes (Coccoloba uvifera), sea purslane
 (Sesuvium protulacastron), and often
 Acacia macrocanthus and manchineel

 (Hippomane mancinella).
 Grassy flats, including areas surround-

 ing Salt Pond and an area behind Leinster
 Bay, are open level areas, with vegetation
 <1 m high, and are surrounded by dry
 cactus/woodland. This habitat is patchy,
 but is heavily grazed (pers. observ.). Spo-
 robolus virginicus is present in abun-
 dance.

 Burros are commonly observed using
 hiking paths or jeep trails, which suggest-
 ed that these would make suitable sam-

 pling locations within habitats. In beach

 habitats, transects were walked along the
 beach, approximately 1 m from the litto-
 ral vegetation. In the grassy flats, transects
 were walked along the periphery, gener-
 ally following an observable trail. A tran-
 sect length of 50 m was selected because
 transition between vegetation types is
 abrupt in most areas. An attempt was
 made to sample four 50-m transects at
 each of four sites per habitat. However,
 the distribution of observations among
 habitats was uneven due to limited area

 in a given habitat type (i.e., grassy flats)
 or sampling site (i.e., individual mangrove
 stands). Actual numbers of 50-m transects
 sampled per habitat are presented in Ta-
 ble 1.

 Two measures of habitat use by burros
 were used: number of scat piles along each
 transect and number of burro trails lead-

 ing from either side of each trail. Burros
 typically develop a network of trails and
 follow these almost exclusively through
 dense vegetation. However, results from
 the trail counts must be interpreted cau-
 tiously for the mangrove and beach hab-
 itats. In the mangroves, there is little or
 no undergrowth, eliminating the apparent
 need for networks of burro trails. Thus,
 trail counts may tend to underestimate
 burro activity in the mangroves. Along
 beaches, burro trails can intersect only one
 side of a transect and not both, as occurs
 in the other habitats. This may also result
 in an underestimation of burro activity in
 the beach habitat.

 Density of grasses in each habitat was
 also measured. At five locations per tran-
 sect, the total number of grass plants in a
 0.25-m2 quadrat was recorded.

 All data were collected between 8 July
 and 20 July 1982. Scat, trail, and grass
 density data were analyzed independent-
 ly using one-way ANOVA (Battacharya
 and Johnson 1977), and mean separations
 among all habitats were compared using
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 SHORT COMMUNICATIONS 1463

 Table 1. Scat count and burro trail count data by habitat type, Virgin Islands National Park, St. Johns V.I., 1982.

 Dry cactus/
 Grassy flats woodland Beach Mangrove Moist forest

 Transects (N) 8 16 14 16 16
 Seats/transect, i 5.4 Aa 5.1 A 5.2 A > 1.7 B > 0.2 C
 Trails/transect, 9 5.3 A 5.7 A > 1.1 B 0.4 B 0.0 B
 Grasses/transect, ? 26.4 A > 13.2 B > 1.8 C 0.1 C 1.2 C
 a Means followed by the same capital letter are not different, P = 0.05.

 Duncan's Multiple Range Test (Duncan
 1955). One-way ANOVA was also per-
 formed using scat and trail counts as de-
 pendent variables and grass abundance as
 the independent variable.

 RESULTS AND DISCUSSION

 One-way ANOVA performed on each
 set of means indicates significant differ-
 ences (P < 0.01) among habitats (Table 1).
 Pairwise comparisons between mean scat
 counts using Duncan's Multiple Range
 Test indicate differences between moist

 forest and mangrove (P < 0.05) and be-
 tween mangrove and dry cactus woodland
 (P < 0.01). There were no differences be-
 tween mean scat counts in dry cactus/
 woodland, grassy flats, and beach habitats.

 Similar analyses of the burro trail count
 data showed that mean values for moist

 forest, mangrove, and beach habitats did
 not differ from one another. Similarly, dry
 cactus/woodland and grassy flats did not
 differ. However, these two groups were
 different (P < 0.05) with the dry cactus/
 woodlands and grassy flats being more
 heavily used.

 Grass density data were analyzed at all
 levels (habitat, site, transect, quadrat) us-
 ing ANOVA. Habitat accounted for the
 majority of the variance (P < 0.001), al-
 though site differences were also signifi-
 cant (P < 0.02). The site differences were
 probably due to nonzero entries along one
 of four transects at one site each in the

 beach and mangrove habitats. All other
 sampling sites did not differ significantly

 within habitats, nor did transects or quad-
 rats. Separations of the grass means among
 habitats indicate differences between

 grassy flats and dry cactus/woodland (P <
 0.05) and between dry cactus/woodland
 and beach (P < 0.05). Grass abundance in
 beach, mangrove, and moist forest habi-
 tats did not differ significantly.

 ANOVA was also performed using scat
 and trails as the dependent variable and
 abundance of grasses as the independent
 variable. Results show that grass abun-
 dance accounts for a significant portion of
 the variance in both scat (P < 0.01) and
 trail (P < 0.001) data. Correlations (Pear-
 son product-moment) between scat and
 grasses (r = 0.29) and trails and grasses
 (r = 0.60) were significant (P < 0.01, P <
 0.001, respectively), but indicate that a
 linear model would not necessarily be a
 good predictor of burro habitat use. A
 quadratic model (y = x2 + x) provided a
 better fit for the trail and grass data, for
 example, increasing the r2 value from 0.35
 to 0.45.

 The trend of burro utilization of habi-

 tats in Virgin Islands National Park showed
 significantly greater use of dry regions, in-
 cluding dry cactus/woodland, beaches,
 and grassy flats, than moist forests or man-
 groves. A significant portion of this vari-
 ation is explained by the abundance of
 grasses in these habitats. Other variables
 undoubtedly contribute to the observed
 pattern. For example, dry cactus/wood-
 land provides extremely good shelter and
 protection, whereas beaches and man-
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 grove stands afford good travel routes.
 Further research describing these factors
 would be useful in explaining the pattern
 of burro use on St. John and beginning to
 explore its impact on the ecosystem.

 The presence of a feral burro popula-
 tion in Virgin Islands National Park may
 also have management implications. Na-
 tional Park Service policy states that con-
 trol of exotic species populations, up to
 and including total eradication, will be
 undertaken whenever such species threat-
 en protection or interpretation of re-
 sources being preserved. Control pro-
 grams will most likely be taken against
 exotic species that have a high impact and
 where the programs have a reasonable
 chance for success; this decision must be
 based on resource information (U.S. Dep.
 Inter. 1978). Other national parks have
 documented burro impacts including de-
 clines in perennial grasses, declines in
 species susceptible to trampling damage,
 increased soil compaction, and reductions
 in small mammal populations (Sanchez
 1974; U.S. Dep. Inter. 1976, 1980). Re-
 moval programs have been successful, al-
 though methods employed have stirred
 considerable public controversy. Thus, the
 next logical step in continuation of this
 study would be an assessment of burro im-
 pact in the habitats receiving highest use,
 namely dry/cactus woodland, beaches,
 and grassy areas. At present, the future of
 these habitats under continued grazing
 pressure is unknown.

 Acknowledgments.-This research was
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 Inst. of Ecol., Univ. of Georgia, and by
 Virgin Islands Natl. Park. I thank S. P.
 Bratton, R. B. Brander, and D. W. Nellis
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 ical expertise.

 LITERATURE CITED

 BATTACHARYA, G. K., AND R. A. JOHNSON. 1977.
 Statistical concepts and methods. John Wiley &
 Sons, New York. N.Y. 639pp.

 DUNCAN, D. B. 1955. Multiple range and multiple
 F tests. Biometrics 11:1-42.

 EWEL, J. J., AND J. L. WHITMORE. 1973. The eco-
 logical life zones of Puerto Rico and the U.S.
 Virgin Islands. U.S. For. Serv. Res. Pap. ITF-18.
 72pp.

 PETRIDES, G. A. 1975. The importation of wild
 ungulates into Latin America, with remarks on
 their environmental effects. Environ. Conserv.
 2(1):47-51.

 SANCHEZ, P. G. 1974. Impact of feral burros on the
 Death Valley ecosystem. Pages 21-34 in Cal-
 Neva Wildl. Trans.

 U.S. DEPARTMENT OF THE INTERIOR, NATIONAL
 PARK SERVICE. 1976. Management options for
 natural and cultural resources, Death Valley Na-
 tional Monument, California and Nevada. U.S.
 Natl. Park Serv., Death Valley, Calif. 105pp.

 . 1978. Management policies. Page 6-12 in
 Natural resource mangement. U.S. Natl. Park
 Serv., Washington, D.C.

 1980. Proposed feral burro management
 and ecosystem restoration plan. Grand Canyon
 Natl. Park, Grand Canyon, Ariz. 65pp.

 WOOD, G. W. 1981. Assessment of the impact of
 feral ungulates on the vegetation of Shackleford
 Bank, Cape Lookout National Seashore. U.S. Natl.
 Park Serv. Final Rep. Grant CX500071234. 35pp.

 Received 6 June 1983.
 Accepted 3 January 1984.

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

This content downloaded from 
������������128.104.46.206 on Mon, 04 May 2026 14:24:21 UTC������������� 

All use subject to https://about.jstor.org/terms


	Contents
	1461
	1462
	1463
	1464

	Issue Table of Contents
	The Journal of Wildlife Management, Vol. 48, No. 4 (Oct., 1984), pp. 1065-1488+i-xviii
	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
	Review: untitled [p. 1465]
	Review: untitled [pp. 1465-1466]
	Review: untitled [pp. 1466-1468]
	Review: untitled [p. 1468]
	Review: untitled [pp. 1468-1469]

	Back Matter



