15

364 Fo L RODRIGO-RUEDA, | D) RODRIGUEZTELIRO, M. PUIGCERY ER & S, GALLEGO

yr. Drie, Biuds 44, 25"—

MOREACU, R. . 19312 The Briash scawus of the quail and some problems of it biok
276,

ORING, L Wy FLERCHER, RCCLREED, )AL & MARSDEN, K. F. 1992: Cackoldey through stored sperm e
'hc i uw:lh pal\andn)u po'ud undpxpu Nt

: Sperm Competition
, Cslando. pp. 1—68.

- & BURNE, T 1993 Extia-par
evidenee from DN

stems ‘S:0TH, R.

PINXTEN, R, HANOTTE, O, Erss, M, VERHEYEN, R,

nd intraspecific brood parasitism in the T

L 43, T3.—80Y,

sonzribucion al e

';In”u\) PRI thesis, Univ. de Bareclona, l\.ruk

LGNGO, S RODRIGUEZ TINEIRO, ). DL & S8R, |G, 1992 Susvival and

Coturni ¢, cntmenin. Bird Srudy 39, 120123 ’

ZTEUER, | DX Gan EGO, 5. 1989: (Mygracioe v/o nomadismio en la codomiz (Carmmu

dloyia 1, 39—453,

QUYWL B 198%: [nsem FFennevsee warblers during spri

RODRIGUI, Dy PriGeERy L& Gatlrao, §
(Cotarnin: ¢ oturviixy revealed by male papulution density and sex raric
Sauvage 9, 31332,

ROwaRy, L1983 Re-madng in birds. In: Mare Choice (BATESON, P, od.). Camb-idge Univ. Press, Cambridue
pp. 31—=3460.

SCHLEIDT, W. M. 19
Rep. 15, 573—35

Stms, M F., BA\I 1, I & CHENG, M. F. 1987 Spean comperition uf: er sequeniial matiog in the dmyged wrde.
dove, Col dm U‘) 112—114.

STORES, A WL & WILLIA TLWL197E: Coanship feeding i gallinacesus birds. Ak 88, 543—539.

SURMMERS, R W, 1988; The use of lincar measurements comparing masses. Bied Srady 36, 77 —79.

THORNHILL, R 1988 The jungle fow) hen's cackle incites male compeition, Verh, Disch. Zool. Ges. 81, 1453—
134,

TRIVERS, R. 1. 1972 Parenual investment u-d sexual selection, In: Sexual Sclection and the Descent of Man

(C.\\umrn 18, cd I \ldm~ wen pp. 18T1— 1971,

STNEA - & MORTON, M. Lo 1990 The ceology and evolution of exua pao

copu 31—369.

WILKINSON, L 1990 SYSTAT: The Svstem for Sta

e, Nturnus vadg i

et de b biologia ¢ ccoccoligia de b codoris (Cotais 1.

lite span of the yuwul

i, Condur 91, 660—670.
ting srraregy i the Europen
Catloa (Spain). Gibier 1

putial and temporal pasern of calling sites in Cannsiv quails. Nat, Geograph. Soe. Ros

25, SYSTAT lic,, Fvanston

Receired: February 12, 199

cepted: September 12, 1996 (W |V ickdery

Fthulogy 103, 363-368 (1997)
£ 1997 Biackwell Wisscnschafes-Verlag, Berin
ISSN 0179-1613

Max-Planck-Institit fiir | erb.ltensplysiologie, Secwies: i

Aimed Object-throwing by a Wild African Elephant in an Interspecific
Encounter

WOLFGANG WICKLER & UTA SEIST

erapecific encouner,

3 wild Afican elephant in

WICKRLER, W, & Seaker, U 1997 Aimed object-than
Lthology 103, 363—368,

Abstract
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Elephants are known to use touls with the greatest frequency and diversity of all
larger non-primate terrestrial mammals. Their skilfullness obviously developed with the
trunk as a prehensile organ. They use the trunk 10 pick up food, lift water for drinking,
and squirt or blow water, mud or powdery earth to various parts of their bodies; they hold
sticks in the trunk to seratch parts of their body and they preparc such sticks from scleeted
branches which they shorten and sharpen using trunk, forefeet and molar weth (KURT &
HIARTL 1995).

With respeer to object throwing, literature statcmeats are inconsistent. Caprive eleph-
ants have been seen using the trunk o throw missiles (GRZIMEK 1949; KUHME 1963;
CHINVALIER-SKOLNIKOFF & LISKA 1993; KURT & HARTL 1995), but for wild clephants
VAN LAWICK-GOODALL in her review on tool-using in veriehrates (1970, p. 206) did not
tind object-throwing reported. True, captive animals, clephants in particular, often exhibit
capabilities not normally found in their frec-ranging connterparts, :nd radirional man-
agement of Asian clophants (Ekphos maximes) in particular helped to accumulate obser-
vations on the behaviour repertoire of this specice, Yet although captives are provisioned,
watered, isolated from predators, buffered from environmental extremes and therefore
have more time to manipulate objeets (BECK 1980, p. 193), zoo, circus and intensively
kept Asian elephants were found o manifest significanty less types of tool use than their
counterparts in the wild (KURT & HARTL 1993). Within 300 hours of observation these
authors recorded three instances of wild-living bulls throwing branches towards jackals

and a leopard,

1. 8. Copyright Clesraice Center Code Staement 0179-1613/97/1035-0365514.00/0



366 WO ICRLER & UL S

For the African clephant, KUHME (1962, 1963) de:cribed how a caprive young and
rather aggressive male would take up stones, earth or branches, wrn them to and fro in
the tip of his trunk and then fling them ac human beings. HENDRICHS & HENDRICHS
(1971, p. 161) found that wild Serenget clephants, uncertain abour a given vis-a-vis, throw
dust, vwigs, mud, water, or anything else at hand, into the direction under suspicion; one
male throw carth mixed with stones at the cbserver who was on foon DOUGLAS-FLAW-
HTON & DOUGLAS-HAMITON (1973, p. 214) menticn that clephanes threw dust and
hurled a log towards the observer's ear, and more recendy CHEVALIER-SKOLNIROPE &
LISk (1993) tell that in the Samburu-Butfalo Springs Game Reserve, Kenya, an clephane
threw sand wirh the trunk ata chicle.

By saying rthar “elephants have never been reported 1o throw ar conspecifics or
potential predators” although “aimed throwing at humans and their contraptions is quite

common”, BECK (1980, p, 34) excludes humans from the predaror eategory. And althouyh

throwing of objects at a rival in intraspecific combats seems unknown for any vertebrate
pt for chimpanzees (BECK 1980, p. 82), ESTES (1991, p. 264) in hix list of elements
¢ behaviour, mendons that they somerimes

€

of wild African ¢lephane” intraspecitic aggre
pick up or rip up and throw bushes, prass, or other objects wowards an cnemy.

Although aimed object-throwing is a rare type of animal tool-use and of special
interest, data on s natural significance are thus largely lacking.

A Casual Observation

While studying the various wavs in which African elephants make use of then
trunk, rusks and roes in different feeding sirarions, we witnessed object throwing in an
interspecitic and presumably agonistic encounter, which we videotaped, in the Hiuhluwe
Game Reserve (KwaZulu/Natal, South Africa) in Nov. 1993, An elephant (2 female as
suggested by the head profile} approached a tiny and shallow: rempaoran: water puddie and,
a, sprayed some mud on her back. When a white

upon reaching the surrounding muddy a:c
rhino approached the puddle from the opposite dircetion the clephant reacted with ears
spread, raised trunk and sniffing: the rthino stopped. Masimum distance between the two
at firss was bt 20 mcand snged from 13 10 20 m over the following 15 min where die
clephant seemed 1o he in a constant conflict berween her interests in the water and the
rhino. She alternatcly rurned o the water, ook some and squirted it over her sides, back
or belly, and soon wrned toward the rhino again with the head raised high up in alert
posture. She twisted and unrwisted the rrunk rouching her face, moved it behind her ears,
into the mouth, over the tusks and again extended it rowards the thino. Then a combination
of tpical threae display elements (KUHME 1962) were dicected ar the rhino heaid-

shaking, head-tossing, spreading and slupping the ears, and forward-trunk-swishes,
some accompanicd by an air blast. Repeatedly she took up watery mud into the trunk,
and then with an upward sway expelled it towards the subjeet of her threa Several
timus — prepararory to waterthrowing ~ she charged ar the rhino, stepping rapidly several
m towards it. Onee she knelt down in the water with her forelegs but immediately got up

f

again and made another thruse at her adversary, The rhino constantl faced the elephane;
vice upon the clephant’s forward laninching it made a fow steps backward, though most

of the time it only moved its cars and less often its wil. As dme went by the elephant came
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to stand on grass and forbes next o the water. Now she picked clumps of grass with the
trunk and began to throw grass with toots and adhering soil, and cven a bundle of forbs
at the rhino. All missiles were precisely direeted, but fell short of the rhino, The encounter
came to an end when a herd of about 80 buffalo entered the scene to mudbath in the
puddc. The elephant moved off und juined a passing group of another 4 elephants, while
the rhino disappeared between the bushes.

Conclusions

Elephants in any encounter usually swish the trunk up towaed the opponcar. Using
that same mavement to throv: objects therefure seems a likely occurrence. Captive African
elephants thus throw missiles towards objeets that disturb or irritate them, and they can
develop throwing o great precision: GRZIMEK (1949) saw them throw sand at racs, and
CHEVALIER-SKOLNINOFF & LISKA (1993) report on a young African zoo elephant
th-owing dirt and objects at hird:, aiming so accurately that ir hit the birds or the spot
where they had been. Likewise the bull described by KUHME (1962, 1963) within threv
vears improved accuracy to perfection, in the end throwing and hitting a motionless person
our of reach without hesitaton, Some captive Asian clephant bulls also aimed objects
accurarcly up to distances of 20 m (KURT & HAaRTL 1995).

Wild clophants, two, throw objects at opponents. It is clear from the outset that in
the absence of sestematic studies attacks on humans will be the ones that become most
likely known. But clephants may also be provoked by rhinos in particular. McDONALD
(cited in BLCk 1980, p. 34) saw a captive African female elephant throw mud at a
rhinoceros in an adjacent enclosure, and the famous huntress M. TRAPPE reported cases
(c.f. LETTOW-VORBECK 1957, p. 263) where rhinos in the wild have been artacked by
clephants, and — in contexts that were unclear — even stabhed with the rusks and killed.

Aimed object-throwing is a special form of tool-behaviour. It is used by elephants in
various aggressive situations and, given the opportunity tor training, may become habitual;
according 0 KURT & HARTI. (1993) some shackled Asian clephants musth bulls tricd
almost permanently to throw stones and prepared sticks at their mahouts, Cases of object-
throwing in free living African clephants suggest that it may also be used to make a

motionless opponent move and reveal its intentions. .
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Abstract

Threar scosiri nvolves graded antpreditor respoases that reflect the degiee of predatory threat en-
countered, Models of predatory Adantic crumpertish (ladstories macalatus) were presented o differe
juvenile bicolor damsclfish (M reagentras partitn) that occunsed siogly or in small groups to test for threa
Biced o damseliih displaged threar sensiiiry
modcls
small groups, However, no habitarion 1o th
and fish size, and many individuals
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1 aceurred, no correlation was found herween response strength
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h supgess thas bicolor are weakly thee sensitive u that they
Sulicary fish are more hypersensitive than grouped fish.
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¢ the potendal range that characterizes threar ser
the possible influence of socid and ontogenctie factons on that roge,
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Introduction

The threat-sensitivity hypothesis postulates that individual prey will trade-off predator
avoidance against other acdvities by altering avoidance responses in a manner thar reflects
the maymitude of the predatory threat (HELENAN 1989). Threar sensitiviry is dependent
on the ability of prey to assess the degree of threat presented by a predator. The hypothesis
1ce behavior patterns, that different patterns

implies thar prey have a repertoire of avoid:
are appropriate to differing levels of danger, and that prey response will covary with the
potential danger imposcd by the predator \WEBR 1982; MILINKSI 1993). Threar sensirivity
has been used as an esplanation for graded antipredaror respanses in sticklebacks, guppies,
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