References

Ackerman, B.B., Lindzey, F.G. & Hemker, T.P., 1984: Cougar food habits in Southern Utah. -
Journal of Wildlife Management 48: 147-155.

Adams, L.G., Stephenson, R.O., Dale, B.W., Ahgook, R.T. & Demma, D.J., 2008: Population
Dynamics and Harvest Characteristics of Wolves in the Central Brooks Range, Alaska. -
Wildlife Monographs 170: 1-25.

Anderson, C.R. & Lindzey, F.G., 2003: Estimating cougar predation rates from GPS location
clusters. - Journal of Wildlife Management 67: 307-316.

Andheria, A.P., Karanth, K.U. & Kumar, N.S., 2007: Diet and prey profiles of three sympatric
large carnivores in Bandipur Tiger Reserve, India. - Journal of Zoology 273: 169-175.
Asner, G.P., Levick, S.R., Kennedy-Bowdoin, T., Knapp, D.E., Emerson, R., Jacobson, J.,
Colgan, M.S. & Martin, R.E., 2009: Large-scale impacts of herbivores on the structural
diversity of African savannas. - Proceedings of the National Academy of Sciences 106:

4947-.

Balme, G., Hunter, L. & Slotow, R., 2007: Feeding habitat selection by hunting leopards
Panthera pardus in a woodland savanna: prey catchability versus abundance. - Animal
Behaviour 74: 589-598.

Bandeira de Melo, L.F., Lima Sabato, M.A., Vaz Magni, E.M., Young, R.J. & Coelho, C.M.,
2007: Secret lives of maned wolves (Chrysocyon brachyurus Illiger 1815): as revealed by
GPS tracking collars. - Journal of Zoology 271: 27 - 36.

Beekman, J.H. & Prins, H.H.T., 1989: Feeding strategies of sedentary large herbivores in East
Africa, with emphasis on the African buffalo, Syncerus caffer. - African Journal of

Ecology 27: 129-147.

135



Berger, J., 2007: Carnivore Repatriation and Holarctic Prey: Narrowing the Deficit in Ecological
Effectiveness. - Conservation Biology 21: 1105-1116.

Bertram, B.C.R., 1973: Lion population regulation. - East African Wildlife Journal 11: 215-225.

Bissett, C. & Bernard, R.T.F., 2007: Habitat selection and feeding ecology of the cheetah
(Acinonyx jubatus) in thicket vegetation: is the cheetah a savanna specialist? - Journal of
Zoology 271: 310-317.

Bohm, M., Palphramand, K.L., Newton-Cross, G., Hutchings, M.R. & White, P.C.L., 2008:
Dynamic interactions among badgers: implications for sociality and disease transmission. -
Journal of Animal Ecology 77: 735-745.

Bothma, J.d.P., Suich, H. & Spenseley, A. 2008: Extensive Wildlife Production on Private Land
in South Africa. - In: H. Suich, B. Child and A. Spenceley (Ed.); Evolution and Innovation
in Wildlife Conservation. Parks and Game Ranches to Transfrontier Conservation Areas.
Earthscan. London.

Bothma, J.d.P., Van Rooyan, N. & du Toit, J.G. 2002: Antelope and other smaller herbivores. -
In: J. d. P. Bothma (Ed.); Game Ranch Management. Van Schaik Publishers. Pretoria. 149-
175

Bowyer, R.T. & Kie, J.G., 2006: Effects of scale on interpreting life-history characteristics of
ungulates and carnivores. - Diversity and Distributions 12: 244-257.

Boyce, M.S., 2006: Scale for resource selection functions. - Diversity and Distributions 12: 269-
276.

Breiman, L., Freidman, J.H., Olshen, R.A. & Stone, C.J., 1984: Classification and Regression

Trees.Chapman & Hall. New York, New York, USA. Pages

136



Breuer, T., 2005: Diet choice of large carnivores in northern Cameroon. - African Journal of
Ecology 43: 181-190.

Brillouin, L., 1956: Science and Information Theory.Academic Press. New York. Pages

Broomhall, L.S., Mills, M.G.L. & du Toit, J.T., 2003: Home range and habitat use by cheetahs
(Acinonyx jubatus) in the Kruger National Park. - Journal of Zoology, London 261: 119-
128.

Buermann, W., Saatchi, S., Smith, T.B., Zutta, B.R., Chaves, J.A., Mila, B. & Graham, C.H.,
2008: Predicting species distributions across the Amazonian and Andean regions using
remote sensing data. - Journal of Biogeography 35: 1160-1176.

Buys, D. & Keogh, H.J., 1984: Notes on the microstructure of hair of the Orycteropodidae,
Elephantidae, Equidae, Suidae and Giraffidae. - South African Journal of Wildlife
Research 14: 111-119.

Caron, A., Cross, P.C. & du Toit, J.T., 2003: Ecological implications of bovine tuberculosis in
African buffalo herds. - Ecological Applications 13: 1338-1345.

Ceballos, G., Ehrlich, P.R., Soberon, J., Salazar, I. & Fay, J.P., 2005: Global mammal
conservation: what must we manage? - Science 309: 603.

Clark, P.E., Johnson, D.E., Kniep, M.A., Jermann, P., Huttash, B., Wood, A., Johnson, M.,
McGillivan, C. & Titus, K., 2006: An advanced, low cost, GPS-based animal tracking
system. - Rangeland Ecology and Management 59: 334-340.

Cosner, C., DeAngelis, D.L., Ault, J.S. & Olson, D.B., 1999: Effects of spatial grouping on the
functional response of predators. - Theoretical Population Biology 56: 65-75.

Creel, S. & Christianson, D., 2008: Relationships between direct predation and risk effects. -

Trends in Ecology & Evolution 23: 194-201.

137



Creel, S., Creel, N.M. & Monfort, S.L., 1997: Radiocollaring and stress hormones in African
wild dogs. - Conservation Biology 11: 544-548.

Creel, S., Winnie, J., J., Maxwell, B., Hamlin, K. & Creel, M., 2005: Elk alter habitat selection
as an antipredator response to wolves. - Ecology 86: 3387-3397.

Creel, S. & Winnie, J., J.A., 2005: Responses of elk herd size to fine-scale spatial and temporal
variation in the risk of predation by wolves. - Animal Behaviour 69: 1181-1189.

Cross, P.C., Lloyd-Smith, J.O. & Getz, W.M., 2005: Disentangling association patterns in
fission—fusion societies using African buffalo as an example. - Animal Behaviour 69: 499—
506.

D'Eon, R.G. & Delparte, D., 2005: Effects of radio-collar position and orientation on GPS radio-
collar performance, and the implications of PDOP in data screening. - Journal of Applied
Ecology 42: 383-388.

D'Eon, R.G., Serrouya, R., Smith, G. & Kochanny, C.O., 2002: GPS radiotelemetry eror and bias
in mountenous terrain. - Wildlife Society Bulletin 30: 430-439.

De'ath, G. & Fabricius, K.E., 2000: Classification and regression trees: a powerful yet simple
technique for ecological data analysis. - Ecology 81: 3178-3192.

de Villiers, M.S., Meltzer, D.G.A., van Heerden, J., Mills, M.G.L., Richardson, P.R.K. & van
Jaarsveld, A.S., 1995: Handling-induced stress and mortalities in African wild dogs
(Lycaon pictus). - Proceedings of the Royal Society London, B 262: 215-220.

Di Orio, P., Callas, R. & Schaefer, R.J., 2003: Performance of two GPS telemetry collars under
different habitat conditions. - Wildlife Society Bulletin 31: 372-379.

Douglas, M.E., Ji, W. & Clout, M.N., 2006: MateID: Design and testing of a noval device for

recording contacts between free-ranging animals. - Wildlife Society Bulletin 34: 203-207.

138



Douglas, R.M., 1989: A new method of cross-sectioning hair of larger mammals. - South African
Journal of Wildlife Research 19: 73 - 76.

du Toit, J.T., 2010: Considerations of scale in biodiversity conservation. - Animal Conservation
13:229-236.

Duchesne, T., Fortin, D. & Courbin, N., 2010: Mixed conditional logistic regression for habitat
selection studies. - Journal of Animal Ecology 79: 548-555.

Durant, S.M., 2000: Living with the enemy: avoidance of hyenas and lions by cheetahs in the
Serengeti. - Behavioral Ecology 11: 624-632.

Dussault, C., Ouellet, J.-P., Courtois, R., Huot, J., Breton, L. & Jolicoeur, H., 2005: Linking
moose habitat selection to limiting factors. - Ecography 28: 619-628.

Eloff, F.C., 1984: Food ecology of the Kalahari lion Panthera leo vernayi. - Koedoe 27 (Suppl.):
249-258.

Fielding, A.H. & Bell, J.F., 1997: A review of methods for the assessment of prediction errors in
conservation presence/absence models. - Environmental Conservation 24: 38-49.

Fortin, D., Hawthorne, L.B., Boyce, M.S., Smith, D.W., Duchesne, T. & Mao, J.S., 2005:
Wolves influence elk movements: behavior shapes a trophic cascade in Yellowstone
National Park. - Ecology 86: 1320-1330.

Frair, J.L., Merrill, E.H., Allen, J.R. & Boyce, M.S., 2007: Know thy enemy: Experience affects
elk translocation success in risky landscapes. - Journal of Wildlife Management 71: 541-
554.

Franke, A., Caelli, T., Kuzyk, G. & Hudson, R.J., 2006: Prediction of wolf (Canis lupus) kill-

sites using hidden Markov models. - Ecological Modelling 197: 237-246.

139



Fryxell, J.M., Mosser, A., Sinclair, A.R.E. & Packer, C., 2007: Group formation stabilizes
predator-prey dynamics. - Nature 449: 1041-1044.

Fryxell, J.M. & Sinclair, A.R.E., 1988: Causes and consequences of migration by large
herbivores. - Trends in Ecology and Evolution 3: 237-241.

Funston, P.J. & Mills, M.G.L., 2006: The influence of lion predation on the population dynamics
of common large ungulates in the Kruger National Park. - South African Journal of
Wildlife Research 36: 9-22.

Funston, P.J., Mills, M.G.L. & Biggs, H.C., 2001: Factors affecting the hunting success of male
and female lions in the Kruger National Park. - Journal of Zoology, London 253: 419-431.

Funston, P.J., Mills, M.G.L., Biggs, H.C. & Richardson, P.R.K., 1998: Hunting by male lions:
ecological influences and socioecological implications. - Animal Behaviour 56: 1333-
1345.

Gasaway, W.C., Boertje, R.D., Grangaard, D.V., Kelleyhouse, D.G., Stephenson, R.O. & Larsen,
D.G., 1992: The Role of Predation in Limiting Moose at Low Densities in Alaska and
Yukon and Implications for Conservation. - Wildlife Monographs 120: 3-59.

Gertenbach, W.P.D., 1983: Landscapes of the Kruger National Park. - Koedoe 26: 9-121.

Getz, W.M. & Saltz, D., 2008: A framework for generating and analyzing movement paths on
ecological landscapes. - PNAS 105: 19066-19071.

Glen, A.S. & Dickman, C.R., 2006: Diet of the spotted-tailed quoll (Dasyurus maculatus) in
eastern Australia: effects of season, sex and size. - Journal of Zoology 269: 241-248.
Grange, S. & Duncan, P., 2006: Bottom-up and top-down processes in African ungulate

communities: resources and predation acting on the relative abundance of zebra and

grazing bovids. - Ecography 29: 899-907.

140



Gregory, S.D. & Courchamp, F., 2010: Safety in numbers: extinction arising from predator-
driven Allee effects. - Journal of Animal Ecology 79: 511-514.

Grimsdell, J.J.R., 1973: Age determination of the African buffalo, Syncerus caffer sparrman. -
East African Wildlife Journal 11: 31-53.

Groom, R. & Harris, S., 2010: Factors affecting the distribution patterns of zebra and wildebeest
in a resource-stressed environment. - African Journal of Ecology 48: 159-168.

Halley, D.J., Vandewalle, M.E.J., Mari, M. & Taolo, C., 2002: Herd switching and long distance
dispersal in female African buffalo Syncerus caffer. - African Journal of Ecology 40: 97-
99.

Hanley, J.A. & McNeil, B.J., 1982: The meaning and use of the area under a receiver operating
characteristic (ROC) curve. - Radiology 143: 29-36.

Harrell, F.E., Lee, K.L. & Mark, D.B., 1996: Multivariable prognostic models: issues in
developing models, evaluating assumptions and adequacy, and measuring and reducing
errors. - Statistics in Medicine 15: 361 - 387.

Hay, C.T., Cross, P.C. & Funston, P.J., 2008: Trade-offs of predation and foraging explain
sexual segregation in African buffalo. - Journal of Animal Ecology 77: 850-858.

Hayward, M.W., 2006: Prey preferences of the spotted hyaena (Crocuta crocuta) and degree of
dietary overlap with the lion (Panthera leo). - Journal of Zoology 270: 606 - 614.

Hayward, M.W. & Hayward, G.J., 2006: Activity patterns of reintroduced lion Panthera leo and
spotted hyaena Crocuta crocuta in the Addo Elephant National Park, South Africa. -

African Journal of Ecology 45: 135-141.

141



Hayward, M.W. & Hayward, G.J., 2007: Activity patterns of reintroduced lion Panthera leo and
spotted hyaena Crocuta crocuta in the Addo Elephant National Park, South Africa. -
African Journal of Ecology 45: 135-141.

Hayward, M.W., Henschel, P., O'Brien, J., Hofmeyr, M., Balme, G. & Kerley, G.I.H., 2006:
Prey preferences of the leopard (Panthera pardus). - Journal of Zoology 270: 298-313.
Hayward, M.W., Hofmeyr, M., O'Brien, J. & Kerley, G.I.H., 2006: Prey preferences of the
cheetah (Acinonyx jubatus) (Felidae: Carnivora): morphological limitations or the need to
capture rapidly consumable prey before kleptoparasites arrive? - Journal of Zoology 270:

615 - 627.

Hayward, M.W. & Kerley, G.I.H., 2005: Prey preferences of the lion (Panthera leo). - Journal of
Zoology, London 267: 309-322.

Hayward, M.W. & Somers, M.J. 2009: Reintroduction of Top-Order Predators: Using Science to
Restore One of the Drivers of Biodiversity. - In: M. W. Hayward and M. J. Somers (Ed.);
Reintroduction of Top-Order Predators. Wiley-Blackwell. Oxford.

Hebblewhite, M. & Pletscher, D.H., 2002: Effects of elk group size on predation by wolves. -
Canadian Journal of Zoology 80: 800-809.

Hemson, G. 2002: The potential for using GPS-collars on wild African lion (Panthera leo); some
lessons from experience. - In: A. J. Loveridge, T. Lynam and D. W. Macdonald (Ed.); Lion
Conservation Research. Wildlife Conservation Research Unit. Oxford, United Kingdom.

Henschel, J.R. & Skinner, J.D., 1990: The diet of the spotted hyaena (Crocuta crocuta) in Kruger
National Park. - African Journal of Ecology 28: 69-82.

Hooge, P.N., Eichenlaub, W. & Solomon, E., 1999: The animal movement program.Alaska

Biological Science Centre. Anchorage, Alaska, USA. Pages

142



Hopcraft, J.G.C., Sinclair, A.R.E. & Packer, C., 2005: Planning for success: Serengeti lions seek
prey accessibility rather than abundance. - Journal of Animal Ecology 74: 559-566.

Hopcroft, J.G.C., Olff, H. & Sinclair, A.R.E., 2010: Herbivores, resources and risks: alternating
regulation along primary environmental gradients in savannas. - Trends in Ecology and
Evolution 25: 119-128.

Hosmer, D.M. & Lemeshow, S., 2000: Applied Logistic Regression.John Wiley & Sons. New
York, New York, USA. Pages

Ioannou, C.C. & Krause, J., 2008: Searching for prey: the effects of group size and number. -
Animal Behaviour 75: 1383-1388.

Jackson, A.L., Brown, S., Sherratt, T.N. & Ruxton, G.D., 2005: The effects of group size, shape
and composition on ease of detection of cryptic prey. - Behaviour 142: 811-826.

Jacobs, J., 1974: Quantitaive measurements of food selection: a modification of the Forage Ratio
and Ivlev's Electivity Index. - Oecologia 14: 413 - 417.

Ji, W., White, P.C.L. & Clout, M.N., 2005: Contact rates between possums revealed by
proximity data loggers. - Journal of Applied Ecology 42: 595-604.

Jimenez-Valverde, A. & Lobo, J.M., 2007: Threshold criteria for conversion of probability of
species presence to either-or presence-absence. - Acta Oecologica 31: 361-369.

Johnson, D.D. & Ganskopp, D.C., 2008: GPS Collar Sampling Frequency: Effects on Measures
of Resource Use. - Rangeland Ecology and Management 61: 226-231.

Johnson, D.H., 1980: The comparison of usage and avalability measurements for evaluating
resource preference. - Ecology 61: 65-71.

Karanth, K.U. & Sunquist, M.E., 1995: Prey selection by tiger, leopard and dhole in tropical

forests. - Journal of Animal Ecology 64: 439-450.

143



Kendall, W.L. & Gould, W.A., 2002: An appeal to undergraduate wildlife programs: send
scientists to learn statistics. - Wildlife Society Bulletin 30: 623-627.

Keogh, H.J., 1983: A photographic reference system of the microstructure of the hair of southern
African bovids. - South African Journal of Wildlife Research 13: 8§9-132.

Kerley, L.L., Goodrich, J.M., Miquelle, D.G., Smirnov, E.N., Quigley, H.B. & Hornocker, M.G.,
2002: Effects of roads and human disturbance on Amur tigers. - Conservation Biology 16:
97-108.

Kie, J.G. & Bowyer, R.T., 1999: Sexual segregation in white-tailed deer: Density-dependent
changes in use of space, habitat selection, and dietary niche. - Journal of Mammalogy 80:
1004-1020.

Knopff, K.H., Knopff, A.A., Warren, M.B. & Boyce, M.S., 2009: Evaluating Global Positioning
System Telemetry Techniques for Estimating Cougar Predation Parameters. - Journal of
Wildlife Management 73: 586-597.

Krause, J. & Godin, J.-G.J., 1995: Predator preferences for attacking particular prey group sizes:
consequences for predator hunting success and prey predation risk. - Animal Behaviour 50:
465-473.

Krebs, C.J., 1989: Ecological Methodology.Harper-Collins Publishers. New York. Pages

Landman, M., Kerley, G..LH. & Schoeman, D.S., 2008: Relevance of elephant herbivory as a
threat to Important Plants in the Addo Elephant National Park, South Africa. - Journal of
Zoology 274: 51 - 58.

Laundre, J.W., 2008: Summer predation rates on ungulate prey by a large keystone predator:

how many ungulates does a large predator kill? - Journal of Zoology 341-348.

144



Legendre, S., Clobert, J., Moller, A.P. & Sorci, G., 1999: Demographic stochasticity and social
mating systems in the process of extinction of small populations: the case of passerines
introduced to New Zealand. - The American Naturalist 153: 449 - 463.

Lehmann, M.B., Funston, P.J., Owen, C.R. & Slotow, R., 2008: Feeding behaviour of lions
(Panthera leo) on a small reserve. - South African Journal of Wildlife Research 38: 66-78.

Levick, S.R., Asner, G.P., Kennedy-Bowdoin, T. & Knapp, D.E., 2009: The relative influence of
fire and herbivory on savanna three-dimensional vegetation structure. - Biological
Conservation 142: 1693-1700.

Lewis, J.S., Rachlow, L., Garton, E.O. & Vierling, L.A., 2007: Effects of habitat on GPS collar
performance: using data screening to reduce location error. - Journal of Applied Ecology
44: 663-671.

Lima, S.L. & Dill, L.M., 1990: Behavioral decisions made under the risk of predation: a review
and prospectus. - Canadian Journal of Zoology 68: 619-640.

Lindsey, P.A., Frank, L.G., Alexander, R., Mathieson, A. & Romanach, S.S., 2006: Trophy
Hunting and Conservation in Africa: Problems and One Potential Solution. - Conservation
Biology 21: 880-883.

Liu, C., Berry, P.M., Dawson, T.P. & Pearson, R.G., 2005: Selecting thresholds of occurrence in
the prediction of species distributions. - Ecography 28: 385-393.

Lix, L.M., Keselman, J.C. & Keselman, H.J., 1996: Consequences of assumption violations
revisited: A quantitative review of alternatives to the one-way Analysis of Variance F test.

- Review of Educational Research 66: 579 - 619.

145



Long, R.A., Muir, J.D., Rachlow, J.L. & Kie, J.G., 2009: A Comparison of Two Modeling
Approaches for Evaluating Wildlife-Habitat Relationships. - Journal of Wildlife
Management 73: 294-302.

Macandza, V.A., Owen-Smith, N. & Cross, P.C., 2004: Forage selection by African buffalo in
the late dry season in two landscapes. - South African Journal of Wildlife Research 34:
113-121.

MacNally, R., 2000: Regression and model-building in conservation biology, biogeography and
ecology: The distinction between — and reconciliation of — ‘predictive’ and ‘explanatory’
models. - Biodiversity and Conservation 9: 655-671.

Manel, S., Dias, J.-M. & Ormerod, S.J., 1999: Comparing discriminant analysis, neural networks
and logistic regression for predicting species distributions: a case study with a Himalayan
river bird. - Ecological Modelling 120: 337-347.

Manel, S., Williams, H.C. & Ormerod, S.J., 2001: Evaluating presence-absence models in
ecology: the need to account for prevalence. - Journal of Applied Ecology 38: 921-931.

Mao, J.S., Boyce, M.S., Smith, D.W., Singer, F.J., Vales, D.J., Vore, J.M. & Merrill, E.H., 2005:
Habitat selection by elk before and after wolf reintroduction in Yellowstone National Park.
- Journal of Wildlife Management 69: 1691-1707.

Marker, L.L., Muntifering, J.R., Dickman, A.J., Mills, M.G.L. & MacDonald, D.W., 2003:
Quantifying prey preferences of free-ranging Namibian cheetahs. - South African Journal
of Wildlife Research 33: 43-53.

Marucco, F., Pletscher, D.H. & Boitani, L., 2008: Accuracy of scat samples for carnivore diet

analysis: wolves in the Alps as a case study. - Journal of Mammalogy 89: 665-673.

146



McCloughlin, P.D., Dunford, J.S. & Boutin, S., 2005: Relating predation mortality to broad-scale
habitat selection. - Journal of Animal Ecology 74: 701-707.

McLoughlin, P.D., Morris, D.W., Fortin, D., Van der Wal, E. & Contasti, A.L., 2010:
Considering ecological dynamics in resource selection functions. - Journal of Animal
Ecology 79: 4-12.

Mech, L.D., 1983: A Handbook Of Animal Radio-tracking.University of Minnesota Press.
Minneapolis. Pages

Mech, L.D. & Barber, S.M., 2002: A critique of wildlife radio-tracking and its use in national
parks. A report to the U.S. National Parks Service. -

Melville, H.LA.S., Bothma, J.d.P. & Mills, M.G.L., 2004: Prey selection by caracal in the
Kgalagadi Transfrontier Park. - South African Journal of Wildlife Research 34: 67-75.
Merrill, S.B. & Erickson, C.R., 2003: A GPS-based method to examine wolf response to loud

noise. - Wildlife Society Bulletin 31: 769-773.

Merrill, S.B. & Mech, L.D., 2003: The usefullness of GPS telemetry to study wolf circadian and
social activity. - Wildlife Society Bulletin 31: 947-960.

Mills, M.G.L. 1992: A comparison of methods used to study food habits of large African
carnivores. - In: D. R. McCullough and R. H. Barrett (Ed.); Wildlife 2001: Populations.
Elsevier Science Publishers LTD. London, United Kingdom.

Mills, M.G.L. & Biggs, H.C., 1993: Prey apportionment and related ecological relationships
between large carnivores in Kruger National Park. - Symposium of the Zoological Society
of London 65: 253-268.

Mills, M.G.L., Biggs, H.C. & Whyte, L.J., 1995: The relationship between rainfall, lion predation

and population trends in African herbivores. - Wildlife Research 22: 75-88.

147



Mills, M.G.L. & Funston, P.J. 2003: Large carnivores and savanna heterogeneity. - In: J. T. du
Toit, K. H. Rogers and H. Biggs (Ed.); The Kruger Experience: Ecology and Management
of Savanna Heterogeneity. Island Press. Washington DC, USA. 370-388

Mills, M.G.L. & Gorman, M.L., 1997: Factors affecting the density and distribution of wild dogs
in the Kruger National Park. - Conservation Biology 11: 1397-1406.

Mills, M.G.L. & Shenk, T.M., 1992: Predator-prey relationships: the impact of lion predation on
wildebeest and zebra populations. - Journal of Animal Ecology 61: 693-702.

Neu, C.W., Byers, C.R. & Peek, J.M., 1974: A Technique for Analysis of Utilization-
Availability Data. - Journal of Wildlife Management 38: 541 - 545.

Ogutu, J.O. & Owen-Smith, N., 2003: ENSO, rainfall and temperature influences on extreme
population declines among African savanna ungulates. - Ecology Letters 6: 412-419.
Ogutu, J.O. & Owen-Smith, N., 2005: Oscillations in large mammal populations: are they related

to predation or rainfall? - African Journal of Ecology 43: 332-339.

Ogutu, J.O., Piepho, H.-P., Dublin, H.T., Bhola, N. & Reid, R.S., 2008: Rainfall influences on
ungulate population abundance in the Mara-Serengeti ecosystem. - Journal of Animal
Ecology 77: 814-829.

Owen-Smith, N., 2008: Changing vulnerability to predation related to season and sex in an
African ungulate assemblage. - Oikos 117: 602-610.

Owen-Smith, N. & Mason, D.R., 2005: Comparative changes in adult vs. juvenile survival
affecting population trends of African ungulates. - Journal of Animal Ecology 74: 762-773.

Owen-Smith, N., Mason, D.R. & Ogutu, J.O., 2005: Correlates of survival rates for 10 African
ungulate populations: density, rainfall and predation. - Journal of Animal Ecology 74: 774-

788.

148



Owen-Smith, N. & Mills, M.G.L., 2008: Predator-prey size relationships in an African large-
mammal food web. - Journal of Animal Ecology 77: 173-183.

Owen-Smith, N. & Mills, M.G.L., 2008: Shifting prey selection generates contrasting herbivore
dynamics within a large-mammmal predator-prey web. - Ecology 89: 1120-1133.

Packer, C. 1986: The Ecology of Sociality in Felids. - In: D. I. Rubenstein and R. W. Wrangham
(Ed.); Ecological Aspects of Social Evolution. Princeton University Press. Princeton. 429-
451

Packer, C., Hilborn, R., Mosser, A., Kissui, B.M., Borner, M., Hopcroft, G., Wilmshurst, J.,
Mduma, S. & Sinclair, A.R., 2005: Ecological change, group territoriality, and population
dynamics in Serengeti lions. - Science 307: 390-393.

Packer, C. & Ruttan, L., 1988: The evolution of cooperative hunting. - The American Naturalist
132: 159-198.

Pienaar, U.d.V., 1969: Observations on developmental biology, growth and some aspects of the
population ecology of African Buffalo in the Kruger National Park. - Koedoe 12: 29-52.

Pienaar, U.d.V., 1969: Predator-prey relationships amongst the larger mammals of the Kruger
National Park. - Koedoe 12: 108-176.

Power, R.J., 2003: Evaluating how many lions a small reserve can sustain. - South African
Journal of Wildlife Research 33: 3-11.

Power, R.J., 2002: Prey selection of lions Panthera leo in a small, enclosed reserve. - Koedoe 45:
67-75.

Prange, S., Jordan, T., Hunter, C. & Gehrt, S.D., 2006: New radiocollars for the detection of

proximity among individuals. - Wildlife Society Bulletin 34: 1333-1344.

149



Quinn, G.P. & Keough, M.J.,, 2002: Experimental Design and Data Analysis for
Biologists.Cambridge University Press. Cambridge, United Kingdom. Pages

Radloff, F.G.T. & du Toit, J.T., 2004: Large predators and their prey in a southern African
savanna: a predator's size determines its prey size range. - Journal of Animal Ecology 73:
410-423.

Ramsey, D., Spencer, N., Caley, P., Efford, M., Hansen, K., Lam, M. & Cooper, D., 2002: The
effects of reducing population density on contact rates between brushtail possums:
implications for transmission of bovine tuberculosis. - Journal of Applied Ecology 39: 806-
818.

Rapson, J.A. & Bernard, R.T.F., 2007: Interpreting the diet of lions (Panthera leo); a comparison
of various methods of analysis. - South African Journal of Wildlife Research 37: 179-187.

Redfern, J.V., Grant, R., Biggs, H. & Getz, W.M., 2003: Surface-water constraints on herbivore
foraging in the Kruger National Park, South Africa. - Ecology 84: 2092-2107.

Redfern, J.V., Viljoen, P.C., Kruger, J.M. & Getz, W.M., 2002: Biases in estimating population
size from an aerial census: a case study in the Kruger National Park, South Africa. - South
African Journal of Science 98: 455-461.

Ripley, B.D., 2007: Pattern Recognition and Neural Networks.Cambridge University Press.
Cambridge, United Kingdom. Pages

Ruhu, F., Ksinsik, M. & Kiffner, C., 2008: Conversion factors in carnivore scat analysis: sources
of bias. - Wildlife Biology 14: 500-506.

Ryan, S.J., Knechtel, C.U. & Getz, W.M., 2006: Range and habitat selection of African buffalo

in South Africa. - Journal of Wildlife Management 70: 764-776.

150



Sand, H., Zimmermann, B., Wabakken, P., Andren, H. & Pedersen, H.C., 2005: Using GPS
technology and GIS cluster analyses to estimate kill rates in wolf-ungulate ecosystems. -
Wildlife Society Bulletin 33: 914-925.

Sandel, B. & Smith, A.B., 2009: Scale as a lurking factor: incorporating scale-dependence in
experimental ecology. - Oikos 118: 1284-1291.

Schaller, G.B., 1972: The Serengeti Lion: A Study of Predator-Prey Relations.The University of
Chicago Press. Chicago, Illinois, USA. Pages

Schonewald-Cox, C., Azari, R. & Blume, S., 1991: Scale, variable density, and conservation
planning for mammalian carnivores. - Conservation Biology 5: 491-495.

Sinclair, A.R.E., 1977: The African Buffalo: A Study of Resource Limitation of
Populations.University of Chicago Press. Chicago. Pages

Sinclair, A.R.E., Mduma, S. & Brashares, J.S., 2003: Patterns of predation in a diverse predator-
prey system. - Nature 425: 288-290.

Sinclair, A.R.E., Mduma, S.A.R., Hopcroft, J.G.C., Fryxell, J.M., Hilborn, R. & Thirgood, S.,
2007: Long-Term Ecosystem Dynamics in the Serengeti: Lessons for Conservation. -
Conservation Biology 21: 580-590.

Skinner, J.D. & Chimimba, C.T., 2005: The Mammals of the Southern African
Subregion.Cambridge University Press. Cambridge. Pages

Slotow, R. & Hunter, L.T.B. 2009: Reintroduction Decisions Taken at the Incorrect Social Scale
Devalue their Conservation Contribution: The African Lion in South Africa. - In: M. W.
Hayward and M. J. Somers (Ed.); Reintroduction of Top Order Predators. Wiley-

Blackwell. Oxford. 43-71

151



Smit, I.P.J., Grant, C.C. & Devereux, B.J., 2007: Do artificial waterholes influence the way
herbivores use the landscape? Herbivore distribution patterns around rivers and artificial
surface water sources in a large African savanna park. - Biological Conservation 136: 85-
99.

Smith, D.W., Peterson, R.O. & Houston, D.B., 2003: Yellowstone after wolves. - Bioscience 53:
330-340.

Smuts, G.L., 1979: Diet of lions and spotted hyaenas assessed from stomach contents. - South
African Journal of Wildlife Research 9: 19-25.

Smuts, G.L., 1978: Interrelations between predators, prey, and their environment. - Bioscience
28: 316-320.

Smuts, G.L., 1976: Population characteristics and recent history of lions in two parts of the
Kruger National Park. - Koedoe 19: 153-164.

Smuts, G.L., Whyte, I.J. & Dearlove, T.W., 1977: A mass capture technique for lions. - East
African Wildlife Journal 15: 81-87.

Spellerberg, F.I., 1998: Ecological effects of road and traffic: a literature review. - Global
Ecology and Biography Letters 7: 317-333.

Stander, P.E., 1992: Cooperative hunting in lions: the role of the individual. - Behavioural
Ecology and Sociobiology 29: 445-454.

Stander, P.E., 1992: Foraging dynamics of lions in a semi-arid environment. - Canadian Journal
of Zoology 70: 8-21.

Stander, P.E. & Albon, S.D., 1993: Hunting success of lions in a semi arid environment. -

Symposium of the Zoological Society of London 65: 127-143.

152



Swain, D.L., Wark, T. & Bishop-Hurley, G.J., 2008: Using high fix rate GPS data to determine
the relationships between fix rate, prediction errors and patch selection. - Ecological
Modelling 212: 273-279.

Swets, J.A., 1988: Measuring the accuracy of diagnostic systems. - Science 240: 1285-1293.

Tambling, C.J., Cameron, E.Z., du Toit, J.T. & Getz, W.M., 2010: A Comparison of Methods for
Locating African Lion Kills Using Global Positioning System Movement Data. - Journal of
Wildlife Management 74: 549-556.

Tambling, C.J. & du Toit, J.T., 2005: Modelling wildebeest population dynamics: implications
of predation and harvesting in a closed system. - Journal of Applied Ecology 42: 431-441.

Travis, J.M.J. & Palmer, S.C.F., 2005: Spatial processes can determine the relationship between
prey encounter rates and prey density. - Biology Letters 1: 136-138.

Valeix, M., Loveridge, A.J., Chamaille-Jammes, S., Davidson, Z., Murindagomo, F., Fritz, H. &
MacDonald, D.W., 2009: Behavioural adjustments of African herbivores to predation risk
by lions: Spatiotemporal variations influence habitat use. - Ecology 90: 23-30.

van Dyk, G. & Slotow, R., 2003: The effects of fences and lions on the ecology of African wild
dog reintroduced to Pilanesberg National Park, South Africa. - African Zoology 38: 79 -
94.

van Orsdol, K.G., 1984: Foraging behaviour and hunting success of lions in Queen Elizabeth
National Park, Uganda. - African Journal of Ecology 22: 79-99.

Vaughan, [.P. & Ormerod, S.J., 2005: The continuing challenges of testing species distribution
models. - Journal of Applied Ecology 42: 720-730.

Venter, F.J., Scholes, R.J. & Eckhardt, H.C. 2003: The Abiotic Template and its Associated

Vegetation Patterns. - In: J. T. du Toit, K. H. Rogers and H. C. Biggs (Ed.); The Kruger

153



Experience: Ecology and Management of Savanna Heterogeneity. Island Press.
Washington DC, USA. 83-129

Viljoen, P.C. & Retief, P.F., 1994: The use of the Global Positioning System for real-time data
collected during ecological aerial surveys in the Kruger National Park, South Africa. -
Koedoe 37: 149-157.

Weaver, J.L., 1993: Refining the equation for interpreting prey occurance in gray wolf scats. -
Journal of Wildlife Management 57: 534-538.

Webb, N.F., Hebblewhite, M. & Merrill, E.H., 2008: Statistical methods for identifying wolf kill
sites using global positioning system locations. - Journal of Wildlife Management 72: 798-
807.

Wiens, J.A., 1989: Spatial Scaling in Ecology. - Functional Ecology 3: 385-397.

Willems, E.P. & Hill, R.A., 2009: Predator-specific landscapes of fear and resource distribution:
effects on spatial range use. - Ecology 90: 546-555.

Winnie, J.A., Cross, P. & Getz, W., 2008: Habitat quality and heterogeneity influence
distribution and behavior in African buffalo (Syncerus caffer). - Ecology 89: 1457-1468.

Wittmer, H.U., Ahrens, RN.M. & McLellan, B.N., 2010: Viability of mountain caribou in
British Columbia, Canada: Effects of habitat change and population density. - Biological
Conservation 143: 86-93.

Zar, J.H., 1999: Biostatistical Analysis.Prentice Hall. New Jersey. Pages

Zar, J.H., 1996: Biostatistical Analysis.Prentice-Hall International Limited. London. Pages

Zweig, M.H. & Campbell, G., 1993: Receiver-operating characteristic (ROC) plots: a

fundamental evaluation tool in clinical medicine. - Clinical Chemistry 39: 561-577.

154



Appendix 1: Error calculations for GPS collars around the Satara rest

camp, Kruger National Park.

Craig .J. Tambling
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Introduction

The accuracy of Global Positioning System (GPS) data increased following the removal of
Selective Availability by the United States Military on the 1% of May 2000. As a result GPS data
no longer required differential correction (Dussault et al. 2001) to produce accurate location data,
and uses of GPS data increased considerably. Despite this increased precision of GPS data,
several studies have shown that fix accuracy of GPS collars decreases in areas with increased
vegetation cover (Di Orio et al. 2003, Lewis et al. 2007) and influence of vegetation should be

factored into the initial planning of projects employing GPS data.

A recent application to come out of GPS collar advances is the ability to locate large predator kill
sites from GPS data signatures. However, considering that many large predators will use
vegetation cover to assist in hunting success (Funston et al. 2001, Hopcraft et al. 2005), the
reduction of GPS accuracy in dense habitats may play a role in the ability of researchers to detect
kills when ground truthing kill site prediction models. Ground truthing of kill site prediction
models requires that an area around the GPS positions be investigated, and this area will be
dependent on the GPS errors associated with different vegetation structures (Sand et al. 2005,

Knopftf et al. 2009).

In this appendix I test the accuracy of the GPS collars used in the study in order to determine the
distance for cluster delineation as well as the search area at each GPS cluster, where a GPS
cluster is defined as >2 consecutive GPS positions within a prescribed distance that greater than

the maximum GPS error.
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Methods and Materials

During April 2005, three GPS collars (Hawk105 units, African Wildlife Tracking , Pretoria,
South Africa) were tested for accuracy in three habitat types in the Satara region (31.77° E,
24.39° S) of the Kruger National Park (KNP). Three GPS collars were placed in three different
habitat types and allowed to acquire GPS fixes for 48 hours. The three habitat types portrayed
vastly different vegetation structures and are classified as open (no obstructions above the
collar), mixed (approximately 50% of the sky was obscured by vegetation) and dense (almost
100% of the sky was obscured by vegetation). Fix success was calculated for each collar as the
percentage of acquired fixes out of a possible 48 attempted fixes to ascertain if any of the three
vegetation structures significantly reduced GPS fix success. At each collar position the actual
GPS position was recorded on a handheld Garmin E-Trax Vista (Garmin ©) with an accuracy
reading of 4m. For each fix obtained at each of the collar positions the distance between the
observed fix and the GPS recorded fix was calculated and differences in observed error were
tested between habitat structures using an ANOVA, with Tukey Post Hoc tests used to assess

what combinations of habitat structures lead to observed differences (Zar 1996).

Results

Both open and mixed habitat structures obtained 100% of fixes attempted, while the collar in the
dense vegetation structure obtained 98% (47/48) of attempted GPS fixes. GPS error differed
between the three habitat structures (£, ;49 = 9.176, p < 0.005) with significant differences found
between the open and riverine habitat structures (p < 0.05) and the mixed and riverine habitat

structures (p << 0.005). Riverine habitat structure had the largest average error (19.2m) for the
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two days (Fig. 1) and surprisingly the mixed habitat had the smallest (7.8m), but this was not
statistically smaller than the error for the open (11.7m) habitat structure (p = 0.326). Maximum
error for each habitat structure was 78.4m, 35.7m and 82.6m for open, mixed and dense habitat

structures respectively.

Discussion

The results obtained during the GPS collar testing phase, albeit with a small sample size over a
short period of time, are similar to published findings that show that dense vegetation reduced fix
success and GPS accuracy. As expected, the greatest GPS error (82.6m) occurred under the
densest vegetation cover. For the remainder of the project I assume that this maximum observed
error represents the greatest displacement between consecutive GPS positions that is not the
result of the collared individual moving. Therefore, any displacement of <100m is assumed to
represent the collared individual remaining in the same location, and any displacement of >100m
is assumed to represent movement of the collared animal and GPS clusters are defined as >2
consecutive GPS positions within 100m of the previous GPS position. If however, the
displacement distance of the collar is >100m as a result of GPS error and the collared individual
however remains in the same position, the following displacement will be of a similar distance
and the GPS position will again be near the originating point and the total length of time of the
cluster will not be affected. The distance of 100m less than or equal to other studies employing a
ground truthing search procedure (200m - Anderson & Lindzey 2003, 100 and 200m - Sand et al.

2005, 190m - Franke et al. 2006, 200m - Webb et al. 2008, 200m - Knopff et al. 2009)
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Average error for all three vegetation was <25m for all habitat structures, and this is consistent
with tests of GPS collars in Boreal forests (Di Orio et al. 2003). Using the observed average
error of less <25m we set our search area or the remainder of the project to a radius of 25m
around the initial GPS position at the GPS cluster. This central point for the search radius was

shifted to a new GPS location if the subsequent GPS location fell outside the initial 25m radius.
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Figure 1. Average GPS error observed over 48 hours for each of the GPS collars placed in a

different habitat structure in the Satara region of the Kruger National Park (KNP), South Africa.
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