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Caracal (Caracal caracal) diet in southern Africa has primarily been quantified in protected
areas dominated by natural vegetation. Here we present data on the diet of caracal ranging in
two coastal landscapes (George and Vleesbaai, South Africa) with considerable
anthropogenic modification (pine plantation and agricultural land). In terms of the corrected
frequency of occurrence (CFO), rodents dominated the diet (>70%) and the vlei rat (Otomys
irroratus) formed the bulk in terms of volume of the rodents recorded in the diet at both sites.
Bushbuck (Tragelaphus scriptus) formed an important component of the diet in George
(11.4% CFO) while small carnivores comprised 11.6% CFO in Vleesbaai.Although our results
are relevant in light of the extensively modified vegetation of this part of South Africa’s
coastal region, they are unlikely to represent the full extent of the diet in Vleesbaai, as
farmers in this region regularly report livestock losses attributed to caracal.

Key words: carnivore diet, scat analysis, vlei rat, pine plantations, urban-development.

INTRODUCTION
The caracal (Caracal caracal ) is widespread
across much of sub-Saharan Africa (Nowell &
Jackson1996; Macdonald & Loveridge 2010)
and in southern Africa occurs in a wide variety of
habitats including savanna, karoo, fynbos and
Afrotemperate forest. Despite its wide distribution,
data from this mesocarnivore are limited compared
to larger sympatric species such as leopards
(Panthera pardus) and lions (Panthera leo).
Previous studies in southern Africa indicate that
mammals constitute most of caracal diet but that
the importance of prey, such as rodents and
ungulates, varies widely between studies (Grobler
1981; Moolman 1984; Palmer & Fairall 1988;
Stuart & Hickman 1991; Avenant & Nel 2002;
Melville et al. 2004). As caracal can be significant
contributors to livestock losses on farmland
(Avenant & du Plessis 2008), some work has
focused on this aspect (Moolman 1984; Stuart &
Hickman 1991;Melville et al.2004).However, most
caracal research has been done in protected
areas. Here we report on the diet of caracal rang-
ing in two coastal regions of the southern Cape.
The natural vegetation of the region is dominated

by forest and fynbos. However extensive areas
have been developed as plantations and agricul-
tural  land.  Against  this  background,  our  study
aimed to investigate the dietary composition of
caracal in two regions with strong anthropogenic
modification.

METHODS

Study area
Our study was conducted in two regions of the

southern Cape; the first in the George region
(approximately 320 km2 in size; midpoint =
33°58’S; 22°27’E) and the second approximately
53 km south of George, in the Fransmanshoek
Conservancy centred around Vleesbaai (approxi-
mately 100 km2;midpoint = 33°57’S;22°31’E).The
George site is located on a narrow coastal strip at
the base of the Outeniqua mountains, while
Vleesbaai is part of an extensive coastal plateau
in the southern Cape (Fig. 1). The region has a
Mediterranean climate characterized by warm, dry
summers and cool, wet winters. Due to the
Quteniqua mountains, the mean annual rainfall
(783 mm, mean annual; Van Zyl 2003) of the
George region is higher than for the Vleesbaai
region (436 mm, mean annual; Fransmanshoek
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Conservancy). In the George region, the dominant
natural vegetation on the mountain slopes of the
coastal strip is Southern Afrotemperate Forest and
South Outeniqua Sandstone Fynbos (Mucina &
Rutherford 2006). The natural vegetation is how-
ever interspersed with extensive pine plantations
and rangeland, mainly for cattle (Bos taurus).The
Vleesbaai site is dominated by Canca Limestone
Fynbos, Groot Brak Dune Strandveld and patches
of Southern Coastal Forest (Mucina & Rutherford
2006). The former is used as rangeland but has
also been extensively transformed for cropland
and pastureland, mainly for sheep (Ovis aries) and
ostriches (Struthio camelus).

Scat collection and analysis
Caracal scats were collected opportunistically

by the first and third author while hiking along
roads and tracks in forest, plantation and pastures
in George (May 2008 to September 2009). In the
Vleesbaai region scats were collected by the third
author along hiking trails in coastal forest, pas-
tures and dune strandveld (June 2009 to Septem-

ber 2010). We mainly used the criteria of Norton et
al. (1986) and Ott et al. (2007) to identify scats (i.e.
<20 mm scat diameter) but also used tracks (Mel-
ville et al. 2004) and camera-trap photographs to
confirm the origin of scats. We used the laboratory
procedure of Martins et al. (2011) to analyse scats.
Macroscopic remains were removed from each
scat and compared with an osteological collection
while hairs were microscopically examined and
compared to reference material sourced from
the Amathole Museum, King William’s Town,
and to published keys (Perrin & Campbell 1979;
Keogh 1983) and the unpublished key of the
African Centre of Ecology, Nelson Mandela Metro-
politan University. We could not identify birds to
species level and simply grouped them as
‘Aves’. Mammal Nomenclature follows Skinner &
Chimimba (2005).

Data analysis
For each site, we used EstimateS software

(Colwell, 2009) to determine if prey species rich-
ness reached an asymptote for the collected scats.
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Fig. 1.Maps of the two study localities.Vegetation is classed into broad units for comparative purposes and a detailed
vegetation map is available in Mucina & Rutherford (2006).



Here we present the frequency of occurrence (FO)
and the relative occurrence (RO) for comparison
with previous studies. As the quantity of meat
eaten per species decreases with the number of
species per scat, we also present the corrected
frequency of occurrence (CFO; Karanth &
Sunquist 1995). The CFO is obtained by counting
each prey item per scat as a proportion of the
number of items in that scat (i.e. 0.5 if two prey
items occurred in one scat).

RESULTS
We collected 102 caracal scats in the George site
and 40 in the Vleesbaai site. Analysis of sampling
effectiveness suggested an asymptote was
reached for George but not for Vleesbaai (Fig. 2).
We recorded 15 mammal species in the diet across
both sites (George = 10; Vleesbaai = 10) and a
number of unidentified birds in George (Table 1).
Rodents comprised most of the diet at both sites
(George, CFO = 72.1%;Vleesbaai, CFO = 79.3%).
In George, ungulates formed the next most common
prey group (CFO = 15.4%), but ungulates com-
prised a low proportion of the diet in Vleesbaai
(CFO = 2.5%). In Vleesbaai, small carnivores
formed the next highest proportion of the diet after
rodents (CFO = 11.6%) and this category was also
important in George (CFO = 5.4%).

At the species level, the vlei rat (Otomys
irroratus) formed the bulk of the diet at both sites
(George, CFO = 69.6%; Vleesbaai, CFO = 66.7%;
Table 1). In George, this was followed by bushbuck
(Tragelaphus scriptus; CFO = 11.4%) and domes-
tic cat (Felis catus; CFO = 4.1%), while at Vlees-
baai the mutli-mammate mouse (Mastomys nata-
lensis; CFO = 8.8%) was the next most abundant
prey, followed by the Cape grey mongoose

(Galerella pulverulenta; CFO = 8.3%). Scrub
hares (Lepus saxatilis) were also recorded at
Vleesbaai (CFO = 4.6%) but were not recorded in
the diet of caracal in George.

DISCUSSION
Similar to previous studies (e.g. Melville et al.
2004); mammals dominated the diet of caracal at
both our sites. As we found too, rodents have been
shown to be the dominant prey in several studies
(Palmer & Fairall 1988; Stuart & Hickman 1991;
Avenant & Nel 2002;Melville et al., 2004) but of low
importance in others (Grobler 1981; Moolman
1984). In our study, rodents dominated the diet
of caracal at both sites, and our results are in the
order of some of the highest reported frequencies
of rodents in the diet of caracal (see also Avenant
& Nel 2002; Mukherjee et al. 2004).Of the rodents,
the vlei rat was the most important prey, forming
the bulk of the diet at both sites (CFO > 65%).
Caracal are considered generalist and opportun-
ist feeders (Avenant & du Plessis 2008) and the
importance of this species in caracal diet is proba-
bly related to its high abundance in both sites,
although this was not quantified.

In George, bushbuck constituted an important
prey item, but was not recorded in the diet at
Vleesbaai. This probably reflects the relatively
high abundance of bushbuck in the forests of the
George region, compared to their relatively low
abundance in the more open fynbos and trans-
formed vegetation of the Vleesbaai region
(Braczkowski et al. 2012). Although the caracal’s
use of bushbuck was considerably lower than that
recorded for leopard in George (11.4% vs
58.3% CFO; Braczkowski et al. 2012) the occur-
rence of this species in their scats reaffirms the
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Fig. 2.Sampling efficiency curves derived from EstimateS for caracal scats from the George (diamonds; n = 102) and
Vleesbaai study sites (squares; n = 40).
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findings of others that recorded medium-sized
ungulates in their diet (e.g. Grobler 1981; Avenant
& Nel 2002). The two bushpig (Potamochoerus
larvatus) remains found in the scats collected in
George probably represent scavenging episodes
as observed in other studies (e.g. Van Heezik &
Seddon 1998; Avenant & Nel 2002).

Similar to the study of Melville et al. (2004), small
carnivores also formed an important component
of caracal diet in both our sites, and Cape grey
mongoose and domestic cats were recorded as
eaten at both sites. These findings strengthen the
notion of the caracal’s proclivity for small carni-
vores (Bothma & Walker 1999;Melville et al.2004).
In George, a camera trap set in the residential
periphery recorded a number of caracal photo-
graphs (Braczkowski, unpubl. data) and the scats
containing domestic cat were collected <1 km from
this site.

Although our results suggest that rodents are an
important prey for caracal in both our study sites,
frequency of occurrence methods may overem-
phasize the importance of smaller prey items in
the diet of carnivores (Klare et al. 2011). Relative
biomass is considered a superior diet index (Klare
et al.2011) but due to the absence of a suitable live
mass correction factor we did not calculate this
index (e.g. Ackerman et al. 1984). We also did not
use a direct mass estimate (e.g. Grobler 1981) as
this is likely to overestimate the importance of
larger prey items that are not completely consumed
by caracal. We recommend that future studies of
caracal diet incorporate a volumetric approach
(e.g. Avenant & Nel 2002) in combination with a
correction factor for ecologically analogous species
(e.g. Lynx rufus, Baker et al.1993; Lynx lynx, Rühe
et al. 2007).

Our study did not detect the presence of live-
stock in caracal scats at both sites. In the George
region, cattle are the main form of livestock and
conflict is limited (CapeNature, unpubl. data). By
contrast, sheep and ostrich dominate the livestock
in the Vleesbaai region and conflict is relatively
high, and at least 60 caracal hunting permits have
been allocated to farmers in the region (Cape
Nature, unpubl. data). Although our scats do not
reflect the conflict in Fransmanshoek, this finding
should be treated with caution due to the small
sample size from the region.

ACKNOWLEDGEMENTS
MTO Forestry and Fairfield Tours are thanked for

financial support. South African National Parks,

Cape Nature and the Fransmanshoek conser-
vancy are thanked for access to study sites.
Robert Mtshizana, Lock Nel and Wayne Wiley are
thanked for field assistance. The Amathole
Museum is thanked for access to their mammal
hair samples and the African Centre of Ecology,
Nelson Mandela Metropolitan University, for
access to their microscopic hair keys. Finally we
thank Marna Herbst, Alexander Sliwa and Michael
Somers for their constructive comments and
suggestions which helped strengthen this manu-
script.

REFERENCES
AVENANT, N.L. & DU PLESSIS, J.J. 2008. Sustainable

small stock farming and ecosystem conservation in
southern Africa:a role for small mammals.Mammalia
72: 258–263.

AVENANT, N.L.& NEL, J.A.J.2002.Among habitat varia-
tion in prey availability and use by caracal Felis
caracal. Mamm. Biol. 67: 18–33.

BAKER, L.A., WARREN, R.J. & JAMES, W.E. 1993.
Bobcat prey digestibility and representation in scats.
Proc. Annu. Conf. Southeast Assoc. Fish and Wildl.
Agencies 47: 71–79.

BOTHMA, J. du P. & WALKER, C. 1999. Larger carni-
vores of the African savannas. J.L. Van Schaik,
Pretoria.

BRACZKOWSKI, A., WATSON, L.H., COULSON, D. &
RANDALL, R. 2012. Diet of leopards in the southern
Cape, South Africa. Afr. J. Ecol. 50: 377–380.

COLWELL, R.K. 2009. EstimateS: statistical estimation
of species richness and shared species from
samples, Version 8.2. User’s guide and application.
Online at: http://purl.oclc.org/estimates.

GROBLER, J.H. 1981. Feeding behaviour of the caracal
Felis caracal Schreber 1776 in the Mountain Zebra
National Park. S. Afr. J. Zool. 16: 259–262.

KARANTH, K.U. & SUNQUIST, M.E. 1995. Prey selec-
tion by tigers, leopard and dhole in tropical forests.
J. Anim. Ecol. 64: 439–450.

KEOGH, H.J. 1983. A photographic reference system of
the microstructure of the hair of southern African
bovids. S. Afr. J. Wildl. Res. 15: 109–159.

KLARE, U., KAMLER, J.F.& MACDONALD, D.W.2011.A
comparison and critique of different scat-analysis
methods for determining carnivore diet.Mammal Rev.
41: 294–312.

MACDONALD, D.W. & LOVERIDGE, A.J. 2010. Biology
and conservation of wild felids. Oxford University
Press, New York.

MARTINS, Q., HORSNELL, W.G.C., TITUS, W.,
RAUTENBACH, T. & HARRIS, S. 2011. Diet determi-
nation of the Cape Mountain leopard using global
positioning system location clusters and scat
analysis. J. Zool. Lond. 283: 81–87.

MELVILLE, H.I.A.S., BOTHMA, J. du P. & MILLS, M.G.L.
2004. Prey selection by caracal in the Kgalagadi
Transfrontier Park. S. Afr. J. Wildl. Res. 34: 67–75.

MOOLMAN, L. 1984. ‘n Vergelyking van die voedings-
gewoontes van die rooikat Felis caracal binne en

Braczkowski et al.: Diet of caracal in the southern Cape 115



buite die Bergkwagga Nasionale Park. Koedoe 27:
121–129.

MUKHERJEE, S., GOYAL, S.P., JOHNSINGH, A.J.T. &
LEITE PITMAN, M.R.P. 2004. The importance of
rodents in the diet of jungle cat (Felis chaus), caracal
(Caracal caracal ) and golden jackal (Canis aureus) in
Sariska Tiger Reserve, Rajasthan, India. J. Zool.
Lond. 262: 405–411.

MUCINA, L. & RUTHERFORD, M.C. 2006. The vegeta-
tion of South Africa, Lesotho and Swaziland. Strelit-
zia 19. South African National Biodiversity Institute,
Pretoria, South Africa.

NORTON, P.M., LAWSON, A.B., HENLEY, S.R. &
AVERY, G.1986.Prey of leopards in four mountainous
areas of the south-western Cape Province. S. Afr. J.
Wildl. Res. 16: 47–52.

NOWELL, K. & JACKSON, P. 1996. Wild cats: a status,
survey and conservation action plan. IUCN/Species
Survival Commission Cat Specialist Group, Gland.

OTT, T., KERLEY, G.I.H.& BOSHOFF, A.F. 2007.Prelimi-
nary observations on the diet of leopards (Panthera
pardus) from a conservation area and adjacent
rangelands in the Baviaanskloof region, South Africa.
J. Afr. Zool. 42: 31–37.

PALMER, R. & FAIRALL, N. 1988. Caracal and African
wild cat diet in the Karoo National Park and the impli-
cations thereof for hyrax. S. Afr. J. Wildl. Res. 18:
30–34.

PERRIN, M.R. & CAMPBELL, B.S. 1980. Key to the
mammals of the AndriesVosloo Kudu reserve (East-
ern Cape), based on their hair morphology, for use
in predator scat analysis. S. Afr. J. Wildl. Res. 10:
1–14.

RÜHE, F., BURMESTER, T. & KSINSIK, M. 2007. Data
for estimating eaten prey masses from Eurasian lynx
Lynx lynx scats in Central and East Europe. Acta
Theriol. 52: 317–322.

SKINNER, J.D. & CHIMIMBA, C.T. 2005.The mammals
of the southern African subregion, 3rd edn. Cam-
bridge University Press, Cape Town.

STUART, C.T. & HICKMAN, G.C. 1991. Prey of caracal
Felis caracal in two areas of Cape Province, South
Africa. J. Afr. Zool. 105: 373–381.

VAN HEEZIK, Y.M. & SEDDON, P.J. 1998. Range size
and habitat use of an adult male caracal in northern
Saudi Arabia. J. Arid. Environ. 40: 109–112.

VAN ZYL, D. 2003.South African weather and atmo-
spheric phenomena. Briza Publications, Pretoria.

116 South African Journal of Wildlife Research Vol. 42, No. 2, October 2012

Corresponding Editor: M.J. Somers



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00583
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [5952.756 8418.897]
>> setpagedevice


