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Abstract: The condition and age of Thomson's gazelles (Gazella thomsoni) killed by two species of
predators were compared. The wild dog, a coursing predator, was predicted to take a greater proportion of
young, old and sick animals than the cheetah, a stalker. As measured by the narrow fat content of limb
bones, wild dogs captured more Thomson's gazelles in poor condition than cheetah. This appeared to be
a consequence of their preference for male gazelles, which were in worse condition than females.
Cheetah did not capture fewer young and old gazelles than wild dogs.
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The condition and age of Thomson's gazelles (Garefla thomsomi} killed by iwo species of predators
were compared. The wild dog, 4 coursing predator, was predicied to take a greater proportion of
young, old and sick animals than the cheetah, a stalker. As measured by the marrow fat content of
limb bones, wild dogs capiured mote Thomson's gazelles in poor condition than cheetahs. This
appeared to be a cansequence of their preference for male gazelles, which were in worse condition
than females. Cheetahs did not capture fewer young and old gazelles than wild dogs.
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" Introduction

1t has long been assumed that predators select the old, weak and sick members of prey
populations (Mech, 1970; Curio, 1976) and that the degree of selection depends on the predator’s
hunting technique (Schaller, 1972; Kruuk, 1972). Coursing predators, such as the African wild dog
Lycaon pictus, which chase over long distances and do not usually select a particular individual
until after the chase has been initiated (Estes & Goddard, 1967), might have time to survey a prey
group and pick out a vulnerable animal, In contrast, stalkers, such as the cheetah Acinonyx
Juhatus, which tend to rely on surprise and short pursuits (Schaller, 1967}, should have less time for
prey selection during the chase and as a result should kill a mose random sample of individuals.

Little empirical evidence has been preségted, however, to confirm such a dichotomy. In North
America, neither the puma Felis concolor, a stalking predator, nor the wolf Canis lupus, a courser,
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&¢ proportion of prey in poor condition as measured by marrow fat content (Hornocker,
" ch, 1970).
<dence from African predators is 2iso contradictory. In Kruger National Park. impalas
s melampus killed by wild dogs had both low and high marrow fat levels, indicating
I on animals in both poor and good condition (Reich, 1981a). Low visibility, a
nce of dense cover, meant that the dogs encountered prey at short distances and that their
xre short. As a result, the dogs were probably unabie to assess groups and pick out
¢ animals, Wild dogs on the open Serengeti plains, however, have also been reported
to kili Thomson's gazelles Gazella thomsoni in good condition, in common with the
ons Panthera leo and cheetahs (Schaller, 1972). Ia contrast. both wild dogs and spotted
Trocuta crocuta, another coursing predator, appeared to select wildebeests in poor
(Kruuk, 1972; Schaller, 1972). Thus the extent of selection may also vary with the species
om. e O . .

stlected on the age of prey taken by predators have been more conclusive and there -

"> be no evidence for a courser/stalker dichotomy. Both wolves and pumas have been
take mainly young and old animals (Pimlott, Shannon & Kolenosky, 1969; Mech. 1970;
r, 1970). Further, 2 comparison between the 2ge of Thomsen's gazelles kitled by lions
ihs and those kiiled by hyaenas and wild dogs, and of both, with 2 random sample shot
«opulation, suggested that all the predators were taking gazetles roughly in proportion to
ation at large (Schailer, 1972),
paper, we extend Schaller’s analysis using additional data from the same Serengeti
n of Thomson's gazelles. The condition and age of gazelles taken as prey by one coursing
the wild dog. and one stalking predator, the cheetah, are compared.

Methods

sand cheetahs were followed on the Serengeti Plains, Tanzania. between Janvary 1985 and March
g% and condition of Thomsen's gazelles observed killed by the predators were recorded. Samples
tected from carcasses found in the field as this can lead to underestimation of the number of young
n, They are rapidly caten 2nd few remains are left to be found. Furtker, both wild dogs and
casionally scavenge from other predators (pers. obs.).

Condition measurement

1ethods are available for assessing the condition of ungulates, for exampie. by estimating the levet
ubcutancous or marrow fat (Smith. 1970). In general, since the long bones of the legs remain after
ve required for other measures has been consumed, the fat content of hane marrow {Anderson,
chs, 1965} appears to be the most suitable in predation studies. The dry weight of bone marrow,
s & pereentage of its fresh weight, is a good indicatlor of ils fat content in a variety of East African
sinclair & Duncan, 1972; Bradley, 1977). The {at reserves in bone marrow ate only mobilized after
perinephric fat has been utilized (Bear, 1971; Brooks, Hanks & Ledbrook, 1977). As 2 result,
Ponly be scen when animals are in relatively poor condition.
1gand 5 g of bone marrow were removed from the central white portion of the femur and tibiz of
s of 4 adult gazelle carcasses, avoiding the hemopoietic end portions of bones { Bradley, 1977).
5 were weighed 1o the nearest 01 g, ovendried at 65 "C and reweighed. The dry weight was then
s a percentage of the fresh weight, enabling the percentage of marrow fat ta be estimated using an
ggested by Sinclair & Duncan (1972);

CONDITION AND AGE OF GAZELLES KILLED BY PREDATORS i

C % marrow fat =% dry weight —6 d

The constant represents the non-fat residue in the marrow afler ¢rying. Th_e pc.rc:;:.tzalg; mir;:wpf jlﬂa; '.1:
greater in the tibia than in the femor of #ach animal {WilFoxon maiched pairs, s= 2 b(:’ - be.ron-.. mo;‘;
Fig. 1). Mobilization is thought to be sequentizl. with a1 being removed frorn’ proximal w:i o, :.;‘ xlor e
dislal ones (Brooks er af.. 1977). The average of the 2 values from each animal was i 3 T
ST i —

Ageing criteria

wer mandible. 13 gazells carcasses were divided into 10 age clusses based on

s et prem. li present, according ta the eritena

the number of molars and premolars erupted and the number of infumdibu
of Schaller {1972, see Table I}
iti i § = including those from which the ower
it ~eltes. In addition. all gazelles seen being killed {(# I‘H]‘. ing ¢ :

;:;;diablg c‘:uld not be obtained (n=41), were aged using Walther's (1973) method Wh.ld‘l rci:cs. on e\.lcn.‘l.il
physical characteristics of live gazelles. While the ages of adults could not be distinguished in This way,
immatures could be scparated into 4 classes: .
(i} Fawns {corresponds approximatel}i to _Scha!]cr s class
is below the mother's belly or level with it. ) ]
{ii) Half-growns (cerresponds approximately to Schaller's clzxsbsl Ilt :csfe :n aduit

- is approximately at the same level as the adult’s black flank stfipe. - .
n?il{ﬁzmnalf?cor:csponﬂs approximately to Schaller’s classes 11 & TV). This is the frst age c1.as§ (‘T Mrm hl
the sex of the young can be distinguished. Males have horns which may be up tct 12cm lo‘!‘lg {approximaich a
\he tip of the ears), The adolescents are still smaller than adults and are of s!:ghwr build. s arown bt
{iv) Sub-adults (corresponds approximately to Schaller's class \{). Males in this age class‘ .s:;tr; f o }o% o
their horns are ‘C" shaped without the lower curve which gives rise o the cha‘racr.msuc o ; .a:»enm peady
males. Sub-adult females are almost fuily grown and usually bave short, thin horns which are

1). Standing beside the mother, the fawn's back ling

gazelle, the back line ol a

Age class composition of the population

iti j har's (1973} categories, was also estimated
e age class composition of the population, based on Walt i '
us?:; r.hesc sampling mpt(:wd employed by Bradley {1977). Each month a transect was driven through the muin
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FIG. 1. Median percentage marrow fat values for the libia and femut of Thomson's gazelies killed b hothwald d.prend

cheetahs. The rumbers in the columns are the sample sizes and the bars represent imerquartile rany
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Tanee !

Age scale for Thomson's gazeles Aased o looth cruprion und wear in the laer faw

i from Schafler 1972; 1able 48}

Class

Approx. ageat
beginning of
class (months)

Character

1

n
1t
v
L'

¥I

vii

¥iil

R - )

Only premelars present

M1 erupting 1o erupled e

M1 present; m2 erupting to érupled -

Deciduous pmé still present; mJ erupting

Full permanent dentition; 3rd cusp of 3rd molar
nol worn; posterior infundibulum of pm4 open
Posterior infundibulum of pm4 present and usually
closed. Amerior infundibwium of mi very small, round
or oval, ¢r just worn off: posterior infundibulum of
mi present; 3rd cusp of m} worn

Both infundibuli off ml, posterior infundibulum of

-pind small and round, or gone

Both infundibuli off ml and ofl anterior part of m2;
posterior infundibulum of pmd gone

All infundibeli off m! and m2

Infundibuli off ml-and m2 and one or more off m3:
some incisors non-functional

oncentrations, the car was stopped at 500 m intervals and all individuals that were: (a} within a 180°
ont of the car; and (b) within 200 m, were classified according to their age and sex. The average
on that each age class represented in the population over the 2 years could then be calculated. Since
send much of the first 4-6 weeks of their ves lying out (Walther, 1968} and only those which were
; could be seen on the transects. fawn numbers were severely underestimated. To compensate, the
nber of fawns counted on the transects was increased by a factor representing the proportion of time
xnd hidden {62%, FitzGibbon, 1988).

Number of gazelles

154

The distri}
cheetahs,

of per
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marrow f2t values taverage of tibia and femur) for pazelles killed by both wild
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FiG, 3. Median percentage marrow fat values for Themson's gazelles killed by cheetahs and wild duvgs The number< i
the columns are the sample sizes and the bars represent interquartile ranges.
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Results
The condition of kills

Gazelles killed by the two species of predators had a wide range, from 0% and 93%., of]
perceniage marrow fat values (Fig. 2). The marrow fat reserves of gazelles killed by wild dogs were,
however, lower than those killed by cheetahs (Mann-Whitney Utest, 2= 1-195,1 =21, 23. P < (0-05,
Fig. 3). '

The marrow [at levels of male gazelles killed by both predator species were lower than those of
fernales (Mann-Whitney U/ test, 2= =259, n= 11,33, P<0-01, Fig. 4). Analysis of afl adult kifls
(=67}, including those which did not yield marrow samples, revealed that wild dogs ook a
greater proportion of adult male gazeiles than ¢heetahs (x* = §-07, d.f. = 1, P < 0-05). There was no
difference in the marrow fat levels of the male gazelles tzken by the two predator species (Mann-

100 1 i N
90 P<001 '

BD 4
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[l
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0 n 33
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F15G. 4. Median percentage marrow fat v.a'lﬁcs for male and female Thomson's gazelies killed by both chectahs ard weld
dogs. The bers in the cob are the de sizes and the bars represent inlerquartile ranges.
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TabLe Il

Age clusses, as determined from ropth wear, of Thomson's gazelles killed by
cheerahs and wild dogs. from thiv siudy and from Schatler ¢ 1972,

Chectah Wild dog

Ape  Thisstudy Schalier Tetal (") This study Schalter Total (™)

[ 2 12 64 (227 13 23 ¥ (340
I 14 » 51 {204 6 6 12 (i3
H1 19 16 2% {109} 2 1 KR 23]
v k| 2 LI na ¥ 1 2 2R
v 5 2 729 1 2 2%
Vi 2 10 13 55 1 k] 4 (38
vIi [3 4 W (126 ] 14 2208
V1 0 g s re T 5 2T eH
5.4 2 9 12 {50 2 3 541
X 3 13 2 mYy 6 5 1oy

ey U test, -= — 1-185, n= 14,19, N.5.). The marrow fat levels of the females could not be
wred for only two samples were available from wild dog kills.

The age of kills

i there was no difference in the age distribution of kills between this study and that of
er (1972) for kilks made by cheetahs (y* = 15-1. 4f.=9, N.§.) or wild dogs (x* =92, d.f.=9,
the data from both studies are combined (Table ID.

age structure of gazelles kilied by the two predators, as estimated from tooth wear of
ses, did not differ when all age classes were considered (2 = 1476, 4. =%, N.§.}, nor when
dults of class V and above were compared (x=291, d.f.=5, N.8.). Both species took a
ely high number of gazelles in the cldest age class (X) but wild dogs did not take a greater
rtion of these.

sample of gazelles aged, using Walther's (1973) method, revealed that cheetahs appeared to

greater proportion of immature animals. particularly fawns. than wild dogs (x* =146,
4. P <0-01, Table [11). Why the two methods of ageing should give different results is unclear.
lection of adult ape classes cannot be compared for this sample since Walther's method does
stinguish between adults of different ages.

TanLE I1T

Age classes. as determined from external physicol characteristics, of Thomson's gazelles
kitted by chestahs and wild dogs compared with the overatl population

No. killed Ne. killed by Proportion
Age class bycheelahs (%)  wilddogs (") inpopulation
Fawns (class 1} 44 @07 13 (20-3) 30
Hatf-growns {class 11) o4 (1300, 6 - (%) - 29
Adolescents (class HI-IV) i3 (12-0) 4 (63 9-2
Sub-adulls (ciass V) 5 46) 4 (6-3Y 107

Adults (ciass V1-X) 32 (29-6) 37 {579 742

CONDITION AND AGE OF GAZELLES KILLED BY PREDATORN B

Comparing the age classes of kills made hy the 1wo predators with the age class distribution of
the population revealed that both species appeared to select more jmmature animals, particubarly.
fawns (class [) and half-growns {class T1), than might be expected from the proportions thal these
age classes represented in the population (for cheetahs, ¥ =6348, df. =4, P<0-0001: for wild
dogs, r*=72-6, d.f.=4, P<0-0001, Table ).

Discussion
The condition of prey

A greater proportion of gazelles kiiled by coursing predators were predicted to be in poor
condition than those killed by stalkers. While both wild dogs and cheetahs took gazelles with hugh
and low marrow fat reserves, the gazelles taken by wild dogs were, on average. in worse condition.
This result must be interpreted caatiously, however, for wild dogs, when compared with cheetahs,
selected a greater proportion of adult male gazelles. Alone, this can explain the observed difference
in the condition of prey, since male gazelles killed were found to have lower fat reserves than
fernales. Moseover, there was no difference in the condition of male gazeiles Killed by the two
predator species. Bradley (1977) found that males in a shot sample had lower kidney fat indices
than females so this may be a feature of the gazelle population, In addition, Schaller (1972} noted
that male Thomson's gazelles in the Serengeti were more prone to sareoptic mange than females
and he found a greater proportion of males dying or dead from disease.

While these results suggest that wild dogs are selecting males because their poor condiion
results in a reduced ability to outrun predators, this conclusion may, for two reasons, be iny alid.
First, the fat indices for the two sexes may not be comparable, partictlarly since fat reserves vary
during the year, depending on reproductive state as well as energy intake. Males are likely to lose
condition during peaks of breeding activity, females during the early months of lactation (Hanks
et al., 1976; Bradley, 1977; Dunham & Murray, 1982). Secondly, the sex bias in the sample of kills
may result from factors unrelated to condition such as the reduced flight distance of males. whic h
are reluctant to leave their territories (Estes & Goddard, 1967}, ’

The distribution of the marrow fat values of Thomson's gazelles killed by the two predators.
with most of them below 30% or above 60%, and few intermediate values, is similar 1o the marrow
fat distribution of impalas killed by wild dogs in South Alrica (Reich, 1981a). The implication is
that the animals taken are either in relatively good or very poor condition and shows thai ths is noi
solely a feature of low visibility habitats, as Reich (19812) has suggesied. Even in open habilats.
wherc the dogs can assess available prey, they will be forced 1o chase gazelles in good condition. as
measured by marrow fat content, if no gazelles in poor condition are available. Furthermore. it
may be the cass that these gazelles have weaknesses which do not affect their bone marrow fat
content but which reduce their ability to outrun predators, Mech & Frenzel (1971} found that.
although few of the wolf-killed deer investigated had severely depleted bone marrow. they did

. exhibit more abnormalities, such as dental problems and jaw necrosis, than a randomly shot

sample,

The age of prey

When compared with cheetahs, u;i]d'dogs were predicied to kill more young and old gazclles.
The additionat age class data presented here, however, confirmed Schaller’s finding that this is nut
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he case and that wild dégs do not take a greater proportion of gazelltes in these age classes, If
wmything. cheetahs captured more immature gazelles, particularly fawns (class 1). atthough this
nay be a result of sampling bias as found in a similar study (Reich, 19815). Wild dog packs often
plit up during hunts and individuals may capture and consume fawns without their kiils being
ecorded. Both species of predator captured immature gazelles at & higher frequency than they
wecur in the population. Et is perhaps not surprising that, in contrast to the prediction, cheetahs
ake a large proportion of young animals {(both classes | and IT}—they are relatively easy to catch
Schaller. 1967} and can be selecied on the basis of their size before a chase has been initiated.
Chesetahs also captured as many gazelles in the oldest age class as wild dogs. One possible reason
s that both predators were selecting old gazelies and that cheetahs were able to distinguish these
wnimals without chasing them. An alternative is that neither predator is selecting ofd gazelles.
jince the distribution of adult age classes in the population could not be determined in this study, it
vas not possible to Jistinguish these two possibilities. Schaller was able to compare the
listribution of adult age classes in a small random sample from the population (a=27), collected
» A.de Vos & H. Hvidberg Hanson (in Schaller, 1972), with the age class distributions of the wild

log and cheetah kills. There was no difference in either case, suggesting that neither predator

elects older animals. In 2 similar studly, however, where a random sample from the population
vas available, Pimloit et «f. {1969) found that wolves killed a greater proportion of fawns and
sider age classes of white-tailed deer than wete present in the population. Additional studies of
volves preying on other ungulate species have confirmed this (Murie, 1944; Kuyt, 1972).

Summary

When compared with cheetahs, it appears that wild dogs take a greater proportion of
Thomson's gazelles in poor condition. The difference is due to wild dogs selecting more make
sazelles, which appear to have lower fat reserves than females. I wild dogs are selecting males
secause their lower fat reserves reduce their ability to outrun predators, the result supports the
talker/courser dichotomy. It is possible, however, that the preponderance of males among the
vild dog kills results from their flight distances which are lower than those of females. Wild dogs,
vhen compared with cheetahs, do not take a greater proportion of young and old gazelles; if
snything cheetahs take a greater proportion of very young animais, although this may result from
« sampling bias. Both predators are selecting more immature gazelles than expected from the
sropotiion they represent in the popuiation.
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