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Rare Antelope DeclinesRare Antelope Declines
POPULATION TRENDS - SABLE, TSESSEBE, ROAN

0

500

1000

1500

2000

2500

19
65

19
66

19
67

19
68

19
69

19
70

19
71

19
72

19
73

19
74

19
75

19
76

19
77

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

YEAR

PR
O

JE
C

TE
D

 T
O

TA
L

0.6

0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.4

5y
R

A
IN

/M
E

A
N

Sable Tsessebe Roan 5yRain



Hypotheses for DeclineHypotheses for Decline

•• Extreme weather conditions Extreme weather conditions (e.g. (e.g. 
drought)drought)

•• Habitat deterioration Habitat deterioration 
•• Competitive displacement by another Competitive displacement by another 

species species (e.g., zebra or buffalo)(e.g., zebra or buffalo)
•• Elevated predation riskElevated predation risk

–– Influence of Influence of waterpointswaterpoints
•• Interaction multiple of factorsInteraction multiple of factors



Analysis of Animal MovementsAnalysis of Animal Movements
•• Assess patterns of resource exploitation within home Assess patterns of resource exploitation within home 

rangerange
–– Extension of habitat selection studiesExtension of habitat selection studies

•• E.g., selection of foraging vs. bed sitesE.g., selection of foraging vs. bed sites

–– Spatial and temporal patterns in resource utilizationSpatial and temporal patterns in resource utilization
•• FineFine--scale foraging patterns vs. long distance movementsscale foraging patterns vs. long distance movements
•• Diurnal vs. nocturnal foraging activityDiurnal vs. nocturnal foraging activity

•• Identify constraints on resource useIdentify constraints on resource use
–– Influence of environmental characteristics and landscape Influence of environmental characteristics and landscape 

structurestructure
–– Impact of predation and competitionImpact of predation and competition

•• Behavioral responses to nutritional stress, habitat Behavioral responses to nutritional stress, habitat 
degradation, or predation riskdegradation, or predation risk



Sable MovementsSable Movements

•• Limited data on sable movement patterns Limited data on sable movement patterns 
other than home range estimatesother than home range estimates

•• ObjectivesObjectives
–– Basic movement patterns:Basic movement patterns:

•• Diurnal vs. nocturnal movementsDiurnal vs. nocturnal movements
•• SeasonalSeasonal

–– DistancesDistances
–– RatesRates
–– Spatial patterns of water useSpatial patterns of water use



Sable Water DependencySable Water Dependency
•• 2 2 –– 4 km from water4 km from water (Wilson and (Wilson and HirstHirst 1977)1977)

•• Infrequently >1 km from waterInfrequently >1 km from water ((GroblerGrobler 1981, Ben 1981, Ben 
ShaharShahar 1990, 1990, MagomeMagome 1991)1991)

•• Sable in Sable in PundaPunda Maria area >4 km from Maria area >4 km from 
manman--made water sources during the dry made water sources during the dry 
season season (Henley 2005 )(Henley 2005 )



PretoriuskopPretoriuskop (4 herds)(4 herds)
Nov 05 Nov 05 –– Mar 07 (1 herd)Mar 07 (1 herd)
May 06 May 06 –– Mar 07Mar 07

PundaPunda Maria (1 herd)Maria (1 herd)
May 06 May 06 –– Mar 07Mar 07

•• GPS/GSM CollarsGPS/GSM Collars
–– Wet and Dry SeasonsWet and Dry Seasons

•• 1 location/6 hours1 location/6 hours

–– Dry SeasonDry Season
•• 1 location/hour1 location/hour

TalamatiTalamati (2 herds)(2 herds)
Nov 04 Nov 04 –– May 05May 05
Nov 04 Nov 04 –– Feb 06Feb 06



MethodsMethods
•• Distance between consecutive GPS Distance between consecutive GPS 

positions positions 

06:0006:00

12:0012:00

18:0018:00

24:0024:00
06:0006:00



MethodsMethods
•• Sable MovementsSable Movements

–– Wet and dry seasonsWet and dry seasons
•• Seasonal movement patternsSeasonal movement patterns

–– Daily displacement distanceDaily displacement distance
–– Diurnal versus nocturnal displacement distancesDiurnal versus nocturnal displacement distances

–– Dry seasonDry season
•• Hourly movement ratesHourly movement rates

–– MonthlyMonthly
–– Diurnal vs. nocturnal movement ratesDiurnal vs. nocturnal movement rates

•• Sable distribution and movement in Sable distribution and movement in 
relation to water sourcesrelation to water sources
–– Movements to WaterMovements to Water
–– Distance to manDistance to man--made water sourcesmade water sources



Monthly Displacement Monthly Displacement 
DistanceDistance

Month

D
ec

06

N
ov

06

O
ct

06

S
ep

06

A
ug

06

Ju
l0

6

Ju
n0

6

M
ay

06

M
ar

07

Fe
b0

7

Ja
n0

7

M
ea

n 
da

ily
 d

is
pl

ac
em

en
t d

is
ta

nc
e

7000

6000

5000

4000

3000

2000

1000

0

Month

D
ec

06

N
ov

06

O
ct

06

S
ep

06

A
ug

06

Ju
l0

6

Ju
n0

6

M
ay

06

M
ar

07

Fe
b0

7

Ja
n0

7

M
ea

n 
da

ily
 d

is
pl

ac
em

en
t d

is
ta

nc
e

7000

6000

5000

4000

3000

2000

1000

0

Punda Maria

Pretoriuskop

Month

D
ec

06

N
ov

06

O
ct

06

S
ep

06

A
ug

06

Ju
l0

6

Ju
n0

6

M
ay

06

M
ar

07

Fe
b0

7

Ja
n0

7M
ed

ia
n 

da
ily

 d
is

pl
ac

em
en

t d
is

ta
nc

e 
(m

)

4000

3000

2000

1000

0

Month

D
ec

06

N
ov

06

O
ct

06

S
ep

06

A
ug

06

Ju
l0

6

Ju
n0

6

M
ay

06

M
ar

07

Fe
b0

7

Ja
n0

7M
ed

ia
n 

da
ily

 d
is

pl
ac

em
en

t d
is

ta
nc

e 
(m

)

4000

3000

2000

1000

0



Nocturnal vs. Diurnal Nocturnal vs. Diurnal 
MovementMovement
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Dry SeasonDry Season
Monthly changes in movement rateMonthly changes in movement rate
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Dry season Dry season 
DielDiel movement ratesmovement rates
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Dry season Dry season 
Movement ratesMovement rates
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7 0 7 14 Kilometers

Movement to water Movement to water –– PundaPunda MariaMaria

•• FrequencyFrequency
––Oct Oct –– Nov (Nov (nn = 21)= 21)
––Mean 3.6 days (SD = 2.3)Mean 3.6 days (SD = 2.3)
––Range 2 Range 2 –– 10 days10 days

•• Trip distanceTrip distance
––Mean 13.7 km (SD = 3.8)Mean 13.7 km (SD = 3.8)
––Range 6.0 Range 6.0 –– 21.1 km21.1 km



Movement to water Movement to water –– TalamatiTalamati
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6 0 6 12 Kilometers

•• FrequencyFrequency
––June June –– Nov (Nov (nn = 20)= 20)
––Mean 8.0 days (SD = 5.6)Mean 8.0 days (SD = 5.6)
––Range 2 Range 2 –– 25 days25 days

•• Trip distanceTrip distance
––Mean 11.1 km (SD = 3.3)Mean 11.1 km (SD = 3.3)
––Range 6.6 Range 6.6 –– 18.4 km18.4 km



Distance to nearest Distance to nearest 
boreholeborehole

•• Distance to Distance to 
boreholesboreholes
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ConclusionsConclusions
•• Seasonal variation in movement patternsSeasonal variation in movement patterns

–– Increase in movement as dry season Increase in movement as dry season 
progressesprogresses

•• Regional variation in movement patternsRegional variation in movement patterns
–– SpatialSpatial

•• Northern herd displayed higher movement Northern herd displayed higher movement 
rates/distancesrates/distances

–– TemporalTemporal
•• Northern herd displayed high incidence of nocturnal Northern herd displayed high incidence of nocturnal 

movementsmovements
•• Movement towards water sourcesMovement towards water sources

–– Northern and central herds make longNorthern and central herds make long--distance distance 
movements towards rivers/dam areasmovements towards rivers/dam areas

–– Little evidence of strong influence of Little evidence of strong influence of 
boreholes on sable distribution in boreholes on sable distribution in PundaPunda Maria Maria 
areaarea



Future DirectionsFuture Directions
•• Detailed analysis of dry season movement Detailed analysis of dry season movement 

patternspatterns
–– Assessment of biotic/Assessment of biotic/abioticabiotic characteristics of characteristics of 

sable locations (24sable locations (24--hr)hr)

•• Movement of sable in relation to Movement of sable in relation to 
distribution and movements of buffalo and distribution and movements of buffalo and 
zebrazebra
–– Avoidance modelAvoidance model

•• Sable movement rates in relation to Sable movement rates in relation to 
nutritional statusnutritional status


