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whether nr not d<'minancc :1 rPk' in th.; 
migratory Huwevcr. si n.Lc mah.::-; t..:nd tC1 

from fcmal :.:" hy 
short:.: r it is ckarly that 
dominance be invo\v..:d. The lll:Jd,l·d rda· 

and thc t irnc :'\'L'llt (lb· 
the wi nter (pine--oak) h:1hit:t t in th·.: 

pr:..:'::::n ! 'l tmh Lh'1nn1:1IH."l' m;l': h: 
in::'orl. !!ll .. l'f 
prc l ·:·u h. : . thc:->c n·:-u:h wdi :.,-li' tl' .._·•;. 
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SOCIAL DOIVUNANCE AND FEEDING PATTERNS OF 
SPOTTED HYAENAS 

BY RO'iALD L. TlLSON*t & WlLL!AM J. HAMILTON 
*Desert Ecological Research Unit, Gobabcb, Namibia 

' l l18'-f 
and 

;rm:itutc of Ecology. Unil'asity of California, Dm·is, CA 956 16, U.S.A . 

.\h·.;trJct. fn some of East spotted hyaenas (Crocutn crocuta) live in large groups and at 
li l_:;h pppul:.Hion and scramble competition among cb n members during feeding a t large 
,·.:.·: asses ·is· reported. I:ly comrast. spotted hyaenas in Na mib of southwestern Africa live 
ut gro ups anJ a t low densities. assembkd at carcasses, Namib Desert spotted hyaenas 
, :- ,hv linea r hi..;rarchies. Adul t females o utrank adult mnlcs and usuallv feed one at a time 
, -: \\ ith thei r < • .kp:.:nJcn t c..dl'spring. Feeding r:l t\!S a t small ca rcasses in the Namib ·Desert a re approxi· 

eq u:!l to Lih)sc reported in East Africa. but at large cr: rcasses Namib Dt!sert spotted hyaenas 
(.._· ... :d mc,rc Thus lo\vCr·ranking ind i ..... id u:.t ls eventu;JIIy gain access to large carcasses 
h:t are fram smalkr ones. \Ve relate these patterns of food consumption to possiblt: evolutio n-
:try pJ.th·.vays to sociai hunting by spotted hyaenJs. 

Li n('ar dominance h icra rchits characterize man-.· 
!1UITI !01Jii" n groucs (\\' ittenbcrgcr 198 I). One 
L· ... •ns:::g 'Jcncc of a social 
;;; that hi !2h-rankin:..! inUividunis ma': sccuestl!r 

to ihc validit y 
1 •z,,well :9i-l .l and :or ut ilitv (Bernstein 1976 : 
"•"'!' & C eVorc 1979 : Harding 1980) of the con-
, ·:."' ! of hier:uchies. especially for 
:.·;;.hly sp-.=cies. sugges£ that the circum· 

exp ression of Jominance 
in narural ctnironments mav be of 

:-. ;'.:cia l Hac \ve relate evidenCe con· 
h i..: rarclw-iike behaviour for one such 
the spotied hyaena, Crvc:1ta crocwa. 

Her..: we mal...e <.:J mp:u isons between a Namib 
l)osert hyc."na r opulati(ln studied by us 
""" I he East A frican spotted hyaena porulatio ns 
·tlld icJ b\' Kruuk ( 19721. Feedin!! behaviour in 
th:.: :\amib Desert spotted h yaena group:; 
·: ·•:ltrasts strongly with th..: rapid feeding and 
··· rcrH.>rted t'l1 r groups of the same 
-;..-.. :i:..: .. in EJst Afric:! (\·an L l\\ ick & van 
l ·.•. !d\.·G (\t_h.bl! 191'0: \..:.ru uk !9i2). \\'..: 
,:, : t d i!L ri·' f! p:t th:rns ,)r r rey in 
:!: ...: .. tnd in E:tst r\fril.·a ca n be 
'".' " ·i !h pr(i.bt •) r and 

or thr sc a rea<;. 

.\b teri:!!s ;\ INiwds 

in ... ·!c ... -.-.itLin the 
\".:mib-:\,; l ikli.ift P:1 rk. ,, ..._ .. r(' the 

1'\ '"": i , ,, ,J, ,c:t.·.d 
\ ; •: 5 .' ; : .:_ 
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Kuiseb River has a deep, narrow canyon 
I 15 km long across the Na mib Desert. South of 
the Kuiseb River Canvon lies a vast t ract of sand 
dunes lackin!! anv ffel.! wa ter. Resident mam· 
ma lian species there relevant to this study include 
a population of gemsbok ( Oryx ga:ella) living 
throughout this dunes system, which feeds upon 
perennial a r d annual grasses, tubers and bulbs 
(Ha milto n et al. 1977). and small herds of spring· 
bo k. Antidorcas marsupia/is, which extend into 
the frin ge areas of the dunes following sp oradic 
ra ins and subsequent grass flushes. Rocky, 
sparse grasslands north of the canyo n are the 
preferred habitat of mountain zebra, Equus :ebra. 
another important spotted hyaena prey species . 

Annual rainfall at Gobabeb (23' 34'5, 15' 03'E) 
o n the edge of the study a rea , has a veraged 
1.8 cm for the past IS years (range = 0-12.5 cm, 
Desert Ecological Research Unit Mcterolooica l 
Records). a ustral summer ra ins in- the 
centra l highlands 400 km to the east produce a 
temporary and unpredictable summer surface 
water fl ow 1i1rou¥h the Kuiscb Canyon. Moun-
tain descl!nd ni !!htl\' into the narrow con· 
li nes th(' c:1nvon. water is available 
1hroughnut 1hc year in small. isolated pools. 
Oown-river from the canyon there is a decreasing 
,p:raJient of w:u er but an increasing gradient of 
food resource-s for herbivores, extending from 
marginal to abundant ( Hamilton & T ilson 1982). 
During dro ught, a regula r condition, 
gro\\ th of per::nnia l grasses away from the 
ca ny(ln slows and the food supply for these 

' 
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N;:ttnib de-
clines . Und;::r conditit1nS gcmshok Jc:::cend 
to the c3n,·on lloor to drink pouls JnJ. during 

lcavl.! the dunes to 
reside in the Kuisch CJn\·on until rains come 
aga in t) f until they die (Ha miiton et <..1\. 1977: 
l i\son 1n0: Ti!son et 3\. i9SO). 

into matriarchal clans. T he 21 nw nths of ce:nccn· 
tratL"d colkctinn upon which this report is 
based (see bcl c>w) followed several preliminary 
month s of habituation ami idcntiftcJtion of indi-
viduals groups. Each group foraged within 

estimated to e:<. t(;nd over 570 km2 in extent 
(Fig. I: Tilso n & He!lscbel , in preparation). 
These areas cliJ not have contiguous borders. 
Thus coHOict and competition for 

... . bv Kruuk ( 1972) for East 
J\fric :\11 hyacn:.1s. -,•:...:re obse rved. \Ve suspect 

grnup .;; (knot C;\prcss tcr riturial behaviour 
h.:cau :-,e of the low density of groups and the 

h.:w: pr0bahil ity of their ranges ove r· 

. 
·. hy:\t.:1Lh and fc:l.."d 

1n ::, TiJ.\ i. :;_ flH!p ::. . proba0\y C\· 

tl::: n·.k·d units r -.)mp:.!r:rbk lO the 'cl8.n< 
...... Kruuk in AfricL \Vc 

i,_;.,:r.: ::!,·d 1 i ..-.. u..::h gro ups .. llong. ;J ?5-km •n 

.: . . .',; 
..... ... : LI H r . thl..' ir ..::u bs. a m:i l\·,,, 

,_;.._,:: .1r:d Jl l; \1 .::-- . Th.: 
.. ·· :·.1·l ...: ]., < r·:!:\ l ' ' ·(: .; of o ther g.rour 

·- (Knn:k 
· .d ·. ··· they 

\\ ':: fr .1m a ,·chick parked 
- -20 m fr,_ ... m All indi viduals wcr;: 

,tnJ iJcnt.ifkJ by their conspicuo··5 
Ji.::tinci':: p;J.ttans. Ad -., lt females 

from tht:lr association 
\\·itil 7 imiividu::tls <J.t am! by 
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nipple ': , wh ich develop foilowing pregnancy and 
parturi ti on. The age of cub< was known from 
long-term observations of their development at 
the Natab Jcns. 

Observations of dominance focused on, but 
were not limited to , the Natab group of two adult 
females (Ns and Np), twu moles (Nr and He), 
and an un sexcd (Gr) who associated 
with the'll for ,·arying interYa ls. One female (Ns) 
oave birth to two cubs ( Ro and Re) in November 
i977; the other femnle (Np) bore a single cub 
1 Az) in April 1978. T he Narcb group of three 

lived 35 km upriver from Natab. Another 
-15 km upri ., cr from (Fig. 1) lived the 
Zebra Pan gro up of seven individuals: five adults 
:i!ld two cu bs, presumably siblings. 12- 18 month s 
old. No cubs were born to either of these gro ups 
Ju rin!:! the studv . 

Dese;t spottl:J hyaenas feed mainly on 
gcmsbok. r.:mains of which were present in 

of 595 scat sampks, and mountain zebra 
(present in of all scat samples). The re-
mains of smaller antelope species. springbok. 
steenbok (Raphicerus campeslris) and kiir-
\pringer (Oreotragus oreotragus) , were present in 
:. 2 °:, of the hyaena seats (Tilson et al. I Y80). 
lkcause there are no large predators present ia 
1 i1 ': Namib Desert other than spotted hyaenas. 
: :! ungulate deaths by prii!dation can be attributed 
'·' them. The only other residen t predator is the 
hlack-backed jackal (Canis mesomelas). wh ich 
Jocs not prey on larfe ungulates. Even when 
hyaenas left carcasses unattended (e.g. in day-
light hours and during periodic absences at night) 
jackals seldom fed upon them. nor did lappet-
faced (Torgos rracheliotus) or Cape vultures 
(Grps coprotheres ). which were also present. An 
IIH.!ependent study of jackal food preferences in 
th·.! Namib shows th3t were p resent in 
\)n1y 8.5 n6 of sea! samr\cs (Stuart 19 i6_\. 
Thi..., unusual situation may he in part related to 
!h-.· low population den si ties of Llu.:se 

in nart t ( l l)ther not h\' l1ltr 
-1'. :, :· . . 

C,trc:tssl!s \':ere f;.1 UnJ b\' h' 
from d;:-n areas n1: bY .... tlh.: 

·-.-c hick. Of 56 l:!Y 2o 
::ltlUil tain L:ebra) found in this 27 were 
;,iJis a nU haO (1nl\· bl.:';:n fed 011 fl)-r one ni!.!ht: 

had hCen part ially t)f' almost 
..:nnsumcd, so that we L'OlliU not hu,,· 

d ied: and n:mainin!.! four 
·1!·-·d caasl.:'s t)thcr than : TiJ..;,)n 
:: t :d. 1lJSO). In aJJitil-,!L \\'1..' uut f, lu r 
. . :tnJ Snt,\11 IO tc-.t I rh.' 

ciTects of satiation and hierarchical behaviour on 
feeding rates (sec Results, below). 

Bch3\·ioura1 :\·leasuremtnts 
Namib Desert spotted hyae.11as were present at 

carcasses only during the night. Individuals 
emerged from day-time lairs near sundown, con-
gregated at den areas and usually left within the 
hour to feed. Groups left carcasses just before 
sunrise. T o avoid the di sruptive effects of arti-
ficial lights (Bearder 1977; Whateley & Brooks 
1978), we made observations only during the 
three to four nights before and after full moon . 
Data presented here summarize all possible 
observations for this neccssaril{limited monthly 
interva l during the 21-month stud y period. Feed-
ing and dominance data are from 67 nights 
(about 12 h, from sunse t to sunrise) during which 
hvaenas were observed for 676 hat 18 different 
carcasses: 31 nights (356 h) at Natab, 21 nights 
( 180 h) a t Nareb, and 15 nights (140 h) at Zebra 
Pan. Larflc carcasses refer to gemsbok (;;;:!50 kg) 
and mountain zebra (;;; 250 kg): springbok 
(;;;: 35 kg) and provisioned domestic goats 
(;;;: 35 kg) are considered small. 

The large prey species for East Africa hyaenas 
(in Ngorongoro Crater and Serengeti Plains) are 
wildebeest, Connachaetes taurinus (;;;: 175 kg) and 
plains zebra, Equus burchelli (;;;: 250 kg). The pre-
dominant small species there is the Thomsen's 
gazelle, Ga=ella thomsoni (;;;: 25 kg). The biomass 
density of all relevant spotted hyaena prey species 
in the Namib Desert averages 130 kgfkm2. At 
East African sites prey biomass density averages 
about 7100 kg/km2 in the Serengeti Plains and 
19 200 kg/km2 at the Ngorong0ro Crater. Hyaena 
densities at these localities are proportional to 
prey densities: 12 and 170 hyaenas/lOO km 2 in 
Screngcti and respectively (Kruuk 

and 0.5 hyaenas .' 100 km' in the Namib 
Desert (Tilson et al. 1980). 

A feeding bout is defined here as an uninter-
rupted interval of feed ing :lt a carcass. Departure 
from a ca rca::;s defines the termination of the 
feeding: bout. The inten·al, to the nearest 
minute. durill!! which each hYaena fed on a 

was rCconkd during 36 nights. Totnl 
time.! is her!.! JS number of 

mint11Cs an inJi\'iJu:ll fed on 3 can:ass per night. 
When an individua l stopred feed:ng temporarily 
while at 3 carcass. this non-feed ing time was 
subtracted from tota l feeJing time. Time at 
carcass is Jefinl'd as the to!al minutes per night 
spen t by an indi vidual in the proximity (30-50 m) 
of a carcass while not feeding. regardless of its 

.• - _,-- !>- ·-
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actiYitv and whether or not other individuals 
wcre Data ar\.! inclut!cL.I only for the first 
th ree or fou r nights of fe eding fo llowing the 
appearance of a fresh carcass. After the fourth 
night , became di smembered aml smJ.ll 
fragments weic carried U\"'ay and either 
sumeJ, abandoned or transnorted to the den (see 
Henschd et a l. 1979). flv thi s time most fl esh wa s 
gone and feeding was !lmited to bo ne consump-
ti on. o f f()Od. wh ich apparently occu rs 

in the: hy:1cna popu-
lati un iKrut...: k \972). WJ.S oh:,crvcd in th.: 

popu! a: ton et al. 19il)J. 
0 n ; 2 36 obscrY:Iti v n ni!!hts we 

bt..:fo rc a:-h.; aftt:r 
in ..: .:re;_::-,-. ">\t.:i ;; h! ·h:f,;. p: ;, 

d 
fvoJ w ... 

i: xJt! l:..:: rat e<; ·.,..::r.: c.n 
·. t:Ol"· 
'ump:i i..'!l p\.:r u;· ·:_ L·d!ir.;; [i rne pe r 

Thr.; of 
\\·a:-, b:t.'l ' : •.Jn 234 .:t 

·d;>;"'>.nii ng rctrcu.t 
a::J t l• :1n d ur.r! i::::..:t: c•·l 

.. r,· the llCimi n;:r.t. Sur..: :1 ;!) · 
inc h.!(::: :·:;c of cf i. b:::- fo:!.,;-,, be ha\ : -.:: !I L ! i 
cnn-:r...-:·:l;.:Tt< r2.pi ti aiTJO:IC i1 cr" 

:wiJ: r:; h(:L•.: ; h2 uidcr coc :.-
i!1:; t!:-.: the holdini' the u: · 
\ er:ic;:i .. :;1G. £.1 ··"' ''ling. rc:o.pon '-;,_: .... : 
fl:- the c .. :rs ar,...: r.1ane cu r!ing the 

th;.: bet\ ;;. and rctrc:uing. :.:. ::. 
Kruuk S!.!rpbntcrs 

bit opponents on rh c neck. in ::t 
sim iia r t.) th :lt f .. .1r brt. 1\\'P 

br:,•u1co (Owc1s (,\:. 1?7;;:) n\1 t 
::S P:1ssi''-'" '-'( in.ii -

vidual abandoning a ca rcass witho ut intcrc.ctin:; 
in the manner described :.tbove Wo.!rc net scored as 

h was no t possible to assess rank 
o rder aw:::.v fr o m carcasses. because males 
not to approach den areas, the onh 
other site whe re social interactions were observed. 

Results 
FccUing 

Th!.! structure of Desert 
spotted uena'i. as determined by supplanting 
at was lin ea r. Supplanting oc-
Cill'iCJ Pl1 thl..' :..:'.'t:rJgl.' 10.1 t im...::s per group per 
ni eh!. Adult f..:m:Jks won almost ;.:.11 otserved en· 
co .. High :-. taws at carcasses !!X· 
tenJcJ aCI: tlJ ;1 panying o ffspring. wh c1 
,.,.·en.: to aJuit females bu 1 

t! . .: ,tnd nnlcs(T;.tblt: I 
J\lt kJ u:.:h cu hs wen:: con:..iJ ...::r:.t t:.!v smaller tha n 

they prox(mity to their 
lhcm access to carcasses. Two cubs 

( of rhc tur:--ranking female (Ns) in 
the iirst stort ,::J feedi ng at carcasses 
when the \" 3 mo nths o!J. or about one-
,_, ua rtt-r c."f th:: o f adult males. Tc-
:: '.:ther. cha!lcn£!cd the lower· 

hy2tenas (He ;J. n;.i Gr) the night 
c'- :!t <! c;.!rcass . 

!·,;c.i :.- ·'> we o:;s;: r\"elf a!1C rarely had 
indi,·idu'-!.!S. a-s well as a third 

·nak ( i'\ Of the 1 supplant!ngs 
Ri."' and 17 (SI ,.) occurred during the first 
three obscn·ed at carcas:;es. 
Thu s acCe:-s to bec:·,me as uncontcstc :.! 
f0 r the as f,, r mothers. An eYen more 
ex t reme case '' a s female 7'lp's cnb. Az. Az ac· 

th'.? _£:roup to carcasses when it was f. 
'' ee!:s '-)1?. de_sr1tc 0Jp's attempts tt' carry it_bac\ 
to u;..- U·.: n At a c;.lrcass 1t r..:::-

Ta l:, · I. :·r \ ;;l it': \ :·,,r •hr _,:1l:Jh ("bn dt" Spolll'd i Cn•cura crucura. 
:.1 :!w :\:!mih lh·.,\.·rt. 

·, . 1' ·,: . 
' :'1.1 ,1 , .. . 

; '\ 1 

lh1 :LL \;.10, \ ' r !:: ,h. i 
lk 1.Hl!l!t 
( ;r (._ll h .!·iL • 

1 h..: "t' \ , ,1 :. 
··fr.; :: \. · 

1 ·.·-. : r 

1<. 

- --------

: i :,1 \ \ in·;. 1,"' ' '' 
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._; ; , 
"' 
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pcatedly challenfod and supplanted larger 
hvacnas. T he sin!.!le dominam:c reversal between 
the adult females-("P > Ns) occurred on the first 
night A z was obst:rYcd at a carcass with Np 
(Table 1). These observations emph>Size the 
importance of long-term and, if possibk:, con-
tinuous o bservations. Once status is established, 
a p rolonged period o f observation ca n pass with-
out any observable expression 0f status-deter-
mining or maintaining behaviour. 

Feeding 
Previo us descriptions of spotted hyaen :1s feed-

ing at carcasses em phasize fren zied gorging by all 
!:: roup mem bers until curc:asses arc L:o mrle tely 

us. ual\y in a matter of minut es (Dc:mc 
1962: van Lawick & ,·an Lawid:-Goodall 1970: 
Bcarder 1977). Kruuk (1972) describes the com-
p! ete Ji smcmberml:nt and consumption o f two 
zebra'. a m:He and :..:1. colt. together weighing 
abour 370 kg, by 35 spotted in 36 min. 

In contr:lst to the reports of 30 or more East 
African hyaenas sidl! by side at ca rcasses 
(van Lawic k & van Lawick-Gooda ll 1970: 
Kruuk 1972). Namib Desert hvacnas most fre-
quently fed one at a time. Combined data from 
the three groups show that during S 3 of 657 
,,bscrved fecdin!! bouts when two or m a re indi-
viduals were present at a carcass, onl:.' one indi-
·;idual fed (Table 11). Most simultaneo us 
bouts of two (:CS 0 ,;) , three (15 a nd four ( 4 oJ 

were of mothers and their 
offspring .• up to seven hyaenas as-
sembled at a carcass (Zebra Pan gro up). the 
largest number of individuals observed feeding · 
simultaneously was five (5 of 657 bouts). Simul-
taneous feedinc houts a t a carcass bv two or more 
adult hyaenas- were less frequent ·than solitJr: 
feed ing bouts (Tabk !Il. Thus indi vidual access 

is limited in small groups of spotted hyaenas as-
sembling at larce carcasses in the Namib Desert. 

Individuals usually replaced one another at 
large carc>Sses throughout the night. During 67 
observation nights, an average of 4.0 (range 1-7) 
hyaenas attended each care!!Ss per night , taking 
an average of 5 days (range 3-9, N = 12 carcasses) 
to consume it completely. Skulls and other large 
bo nes were often left behind, but may subse-
q uenlly have been consumed or carried off to den 
sites (Henschel et al. 1979). 

Each individual fed for an total of 
69.8 min during 5.3 feeding bouts pe-r night for 
the 36 observat ion nights. Intervals between 
bouts averaged 57.4 min. Feeding bouts lasted 
an average of 12.2 min (Tahle 11). Between 
feeding houts, non-feedino individuals rested or 
interacted with other group members for an 
average of 270 min per night. 

Although the expression of hierarchical behav-
iour gave certain individuals priority of access to 
carcasses. it did not exclude subordinate indi-
viduals from sustained feeding at large carcasses. 
Average nightly feeding times at large carcasses 
were nearly cqu:>J for most individuals in the 
group, regardless of sex, age or st>tus (Table Ill). 
Only the lowest-ranking individuals, He and Gr, 
showed significantly shorter feediP.g periods at 
Jaree carcasses, about half as as for the rest 
of the group. -

Hyaenas were not present at carcasses 
throughout the entire night. Group movements 
were coordinated. The group would sometimes 
leave for several hours, travelling to water-holes 
where other collaborating observers saw them. 
All group members left the carcass and returned 
to it together. Rather than remain behind and 
feed un;;,olested. subordinate members chose to 
accompany the group. Carcasses were aban-

Tai•lt' 11. :"umber nf Ft:Niino:: ilocts of Different Durarions ami fm·ohing Diffl·rcnt 
llf Participants (Bouts in nhich only adults arc in parentheses) 

NumL,er vr fet.•d ing 
Durati , .n 

(nlln) 
-------- ---·- --·-

l>niJ ]•)j 1_1 6 (4<0) RO (6l (0) (01 
tl - !1' 7-J {3 5, 27 I 11 I 15 (01 4 (Ol 1 (l)) 

Il - l' 0 -H s I (0) I 101 I (0) 
H• -20 iS ( 17) .I (Ill I {0) 0 0 
21- : ." 17 11 : J J () 0 0 

:5 IS (I SI 8 1,;1 0 0 0 
---·- ----- ---- --- ·-

T\H.ii _1 -n 1 o:, 97 (6) 26 (I)) ; 101 
Per ... · .. 52.S ( i_->.1 J :7.7 t2J.Ol (1.91 4.0 (0) 0.1 (01 
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Tahlc lll. Total FccJin14 Time (min) for Individual Spotted Hy:.wn:1s a t Um(e Carcasses 

Totals 
AJultsiSubadu!ts 

lmmatures --- ---- -Time Amounl• 

D o. t..: Ns Np l"r H< Gr Ro (mini (kg) 

h._·b ) 110 - 95 - - - - 205 (--) 

Ma1 _;n 114 110 J'-l - 76 75 459 ()5) 

\ br 31 40 102 101 61 - - 304 (]6) 

A t' r I 44 76 J J{\ (,1) 63 64 417 (23) 

r\ rr :7 132 9t' - ISO ISI 70'.:! 157) 

,\pr 1>7 79 
h-\ 87 3X4 1361 

Arr :!9 ' 9 2) 6 ! 
(, _\ l}2 {2:\ ) 

22 10-l -- - - -- :<) 36 .\9 21 5 ( \() ) 

\ iav 23 Ill 8'• -- ) ') 107 \I i 4h0 ()41 

2-1 117 l lfl 56 \ !':) )6-\. 512 (251 

,-
l 2i ::o 109 f - ) 

Jur.:..: ! :..: (,7 ! ()l i .;.:.; J( )i 105 .1:\7 ( - ) 

1ur·.: l" 
r,l) 

y;. 85 _;7s 1- ) 

(.'C) 
'• ! -. ..:.;{ 94 

-
<.:IH1'-il[l1..:d rcr IH:::!iH lhC 

u.. Ju: .lf; hot:r5-. Tbu:-. 
mor..:: 

to :han enhan('cJ to c:H· 
.,: :'S'.:::' :.; L 1:der comL:i•Jlb vf cJ mpctiti .Jn J.S 

ln Kruuk 9i: ). East .-\ fric:Hl 
r::.1Pid\y ::an.::::b5CS at 

nae of ..134 kg r er h. or 1 S kg per h 
:ndi·;i:.iual hyae:1J (Tabk l \ ' ). Umkr these con· 
Jitions fceJing tiepended upon each indi -

a bi\it,· to tear a part a nd consume :1 
o.::arcJ.ss. ·our study Populat ion. obscn·-.:d 
group feeding rates were much lower on Iarg;; r 

G rouo feedin!! rates :tt four lan::l:! 
averagi!J 8 k'f- per h . o r 6 kg 

h !'er indiYiJu:tl 1\'). 
consumr't il'l!l rates for groups in E;;:;t Africa wcr:.: 
si!!ni fie mth· { \ b nn - \ \'hitncs P ..: 
n_{lit \1. .. ·=- the rat C \··: 
'.\:-. -.....: amib D6 -.:rt frd 

at :tt l:tn.!.l! .. 
i> l n-..!i•;id u:l\ 

ra t ... ... :11. -.tna \1 ..:::rcl..:s.:::. \\ ( '\.' hi !2hi..·r 
\ \.hlllh.'\ C-t•::-t. Jl . nttl\ . .: 

tl t•: :·;tt \.·s ;lb>o.:n.:d \;n;:,_· 
ilhl!,idu:l l ; , ti.·: :l! --r!1.dl c ;r 

.. ... tn th..: "\a1nib •tnd i :'l La:-t 
'' :..: r\.' { \ l.t!li l - L - ' L':-- t. ' "'' · 

in :-;.)jf,( •• th·.: I ).__• .. t'rl 
... ..:JcJ rnr £;1st i \ "). 
l llll i,·iLhul r:!tl.." :· f t"' i . ..: : t 

1;: :" 

/ . 1 kg per h (T able \' ). Oill'erenccs in total 
fct:J ing times on successive nights at large car· 
cas;cs were not significant (Mann-Whitney U· 
test. :-.s ). On the average. Namib Desert hyaena 
groups consume large carcasses a t a rate of 
26.1 night (SD = 11 .0 , N = 16 nights) . 

Discussion '· 
The re\:::. t ionship of dominance hierarchies to 
behJ.viour of carnivores in 12eneral is corn· 
plicated by that hiera rc-hies for som' 
species arc poorly defined (e.g. wolves, Canis 
lupus: Haber 1917). In other species, hierarchies 
were not reported by earlier observers (e.g. wild 
Jogs. [_,·caon picws: K iihme 1965; Estes & 
G oddard !967; Schaller 1972) but were recog-
nized in later studies (Fra me et al. 1979; Malcoli!' 
& !\1a rtcn 190}) . One possible explanation for 
this situation is that hierarchies in social 
and in family groups, may be 
mint.!d early development or in· 
fr.:q ucnt contcsls and reinforccJ by 

a\1)ida ncc o r conccssiPn. poss1·. 
is that ... ·ctiPn against tht: 

h ic:-an.:h\ Jll ;\\ of 50ClJI 
:in aJJptation f0 r 'racilitat ing: 

bcndil:' ur hunting. lt is also pr(ll ·. 
:ll'k h il! rarchi..: ":> in 
-.,('ci:d hui. arl.." exprt.'SSI.:'ll only 

\w rc spotted . 
wi th;n 

h: :1t.·1·.:1 g.rnups ar.: in .. ::!l E:·.·, 
·:·t.! ;H d·: t.:rmin:1nt 1'f indi ' 
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' Tnhlc n ·. t\\ cra:;c Ratc!o Clf SpoUed Hpl'nas al Different Locaiities (Summated means for group and indh·idu:II 
rates arc in parentheses) 

Feeding data 
Total G roup feeding Individual 

Weight Amount Timt! no. of rate feeding rate 
Carcass type (kg) (kg) (m in) hyaenas (kg,'h/group) (kg/hjhyacnaj Source 

East A fr ica (high-Jcnsity} 
Large: 
Zebra 370 370 36 35 6 16.7 17.6 Kruuk 1972 
WildcbecsL 100 100 13 21 461.5 21.9 Kruuk 1972 
Wildebeest 185 50 14 222.9 (434) 15.9 (1 8) Kruuk 1972 

Small: 
Gazdk 20 14.5 45 I J9 .) 19 .3 Kruuk 1972 
/mpala (S. 50 45 80 1 34.6 (27) 17.3 (1 8) Bcardcr 1977 

;"Jamib Desert llvw·dc:1sity) 
Large : 
Gcmsbok 132 I 16 689 • JO. I 5.5 This studv 
f\ fount:lin zebra 132 921 5 8.6 7.1 This studY 
Gcmsbo k 125 94 SOS 4.5 6.7 5.4 This study 
Gemsbok 137 15 673 4 7.7 (8.0) 4.7 (5.7) This study 

Small : 
G oat 36 36 199 4 10.9 1.9 This study 
Goat 35 !5 33 3 63.6 39.8 This study 
Goat 30 30 ;o 1 36.0 (37) 25.0 (24) This study 

Table , .. Group ::md fndhidua l Feeding Rates of S potted H yaenas on Con.c;ecutive Nights 

Carcass 

G emsbo k A 

G emsbok B 

Gcmsbok C 

\-founta in 

Day no. 

J-5 
(, 
7 

Carcass weight, 
kg• 

125 (35 ) 
89 (36) 
52 (23) 

ll2 (57) 
75 (36) 
)9 (23) 

107 (1 6) 
89 (34) 
54 (25) 

204 (91 'tt 
Ill (23 1 
90 ( ISI 

No . of 
hyaenas 

4 
4 
4 

4 
4 
4 

G roup feeding rate 
fkg;'h /group) 

9.6 
7.1 
4.5 

11.6 
9.8 
7.9 

6.4 
7.9 
5.6 

9.5t 
7.9 
6.2 

10 i':ln:nt he.;;,•<; . ,..:sl.'nt the amoun t consumed pe-r night. 
+These "a lues represent th..: sum.na1ion or the consecut ive nights. 

Average individua l 
feeding rate 

(kgjhjhyaena) 

4 .5 
7.1 
3.3 

4.9 
5.6 
4.2 

4.5 
4.4 
1.6 

4.9t 
5.8 
4 .5 

(van L:1wick & van Lawick·Goodal'l·\ to satiation a nd :.tba ndo n the carcass. Thus, the 
;/ Kruuk 197:). their princiral food ( Dcanc -·la rger the carcass. the greaterthe n umber of indi-/7-
;H'-·. Elofl 1964: va n Lawtck & va n La wtc k- - vtd uals tl wtll acco mmodate, a nd the greater the 
r" ':>d,di 1970 : K r uuk 1972; B earder 1977:_- number of tndtvtduals tha t wtll be profitably re-
. •1-on et a l. I 9SO)_ lf a warded by par1<ctpat<on m a hun t to produce 

to : upplant o ne or more o ther inJt \ id uais it such a carcass. It fo llows tha t la rger social groups 
.J.::. ;:am unco ntt:stcU accl!ss to then ft!ed wi th persistent membership will be accommo· 
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dated onlv if relativel Y lar2e carcasses rcuularlv 
become At Some -lower limit of 
ca rcass size and frequency of kills, socinl hunting 
mav become unrrofitabk to some o r all subordi -
natC indiviJu;lls . 

Our show that subordinatl.! adu!t 
males do feed at carcasses (Table Ill) and 
thu s pro !it fro m participating in social hunts for 
large prey. although t hey arc completely ex-
c!udcJ (rom smal! a nJ partially fr o m 
la rge n;1 ..;s . :\ situation has been rc-
port-.:J r,) f !ion .... . Pantl:aa 'l'O. Adult lionesses :lS 
a a rt: to adult maks. but unLkr 
m ost c ircumst.::1ces are the primary hunters. 
TJ;c; p.:.:.i n ace ..: -." to !ar1.:e pr.::y in scrambk· (.: 0!11 -

\•.ith m .... i..: :-. . o r afh _' ;" t !l:: 
to 1 fh.:rtram 19/(l). 

For h\ J::.::ns \'·:;.; t!:.il i. !J ·..: 
u f hutl t in:..: 

\\ -=re. :ts grot:p 
tu c:nh :.t !H.:i..: thi.: of hunts fo r 
prey. ( .· thl' ro!)u-
!a tic.n th ;· :..nJ tlh:ir young 
form ra t:1i!y i.il1ib , ,;:t r :-ob:Jbly endun.: unt :! 
cubs c:m p:l rt: -.·i p::l :::- in soc;:!l hunts. Th2 
:-.hip of ma k:s W thC i C groups requi n:S 

.. . \\':: ma les tr;•nsfer 
-:put ie.l gro ups and that ar;: not 
rcLaiH!S o f th:: \\ho them. Fui 
:-' mali gro ups. such as those obst:ncJ he:.:. 

!ncmbcrs mav obtain cxclusiYe access i.L) 

sma i( :Jt the ,;:xpensc of unrelated sub-
ordinat...-: s. and even at the expense of 
their 

If hierarch ical limitatio:1s were expressed b: 
the ..;:volution:.J.ry precursors of present-day social 
carni Yorcs. ·one neccssarv feature of coordin:.rteU 
hum in g is that cnou:?h k.il ls of prey large en•.J llf!h 
tn satisf\ of ail the hunters must be 
maJc i1. Suburd in at6 :1r ... • to con tinue as membtrs 
llf ti ll..' Thi s is suppi.'rted by , l 
CL'!llpan::.l)n the prey <.'f "i th 
th;\t bru'>Vll and strirnl hyae:n::. (!!y at 'IW 
ft_l·;:... 'll !l l. wh ic h hunl t'f at C::!'· 

,,n the 
th:w tak ... ·n 

rh c:-.1..' r .. .... pc.:l..'il':-. Jhll hutH .)tlCia JJ:,. 
t !h1l!': .. d1 ht\1\\ 1': h '> :t ... ·n;l" tna\ :lt 1..\ll · 

in ('f<.kr ,l·. 

I 1J7X). Fcmak brown ... ak' r:.· · 
mai n in th...:ir nat;d v.,hiL:h .::upp .)r: · 
tho.: t ha t tll;Ltriari..·hal Lumh 
grour•:-' a filn:nlll lh.'r of .\ 
ll\:lctu sol·ial Sud1 :--. t)...:ial 
il; ); 111;1y h;t\.1..' J..:d !1\ th 1..• l'\"O]U! \Ill l d f '\!.' Ci: ti llli! 1L · 

in g hy spotteJ hyaenas. contemporary ronu. 
Jations (Jf which :.llso feed at carrion, fruit Gnd a 
variety of other small. discovered carcassos (re-
viewed by Mills 1973). Bot h brown (Sk inner 
1976; l'vlills 1977; Owcns & Owcns 1978) "nd 
striped hyaenas (Kruuk 1976; 1978 · 
Skinner & llani 1979) f,Jrage alone and 
together only at large left by oth'Cr 
predato rs. 

By co nt rast, spotted hya(:n<.!s hunt socially and 
CQt primaril y at !arge carcasses. most of which 
thc 1· kill t:1ems<1ves ( UCC!IlC 1962 ; El off 1964· 
Pic;1aar 196':): van & van 
Goodall 1970; Kruul: 1972: Tilson et al. 1980)_ 
Spott..:d hyaenas m:1.y n...:v;.:rthcless scavenge most 
of their ivod ''· h.:r..: !ions :lrc nume rous and lea vi! 

:1s at giraffe (Giraf(a camelo· 
pardafi.\·) ( Bcard t.? r 1977). 

The poss ib le relation ship of hierarchical be-
havi our to gr•:Jup si?c has not beer. previously re· 
portcJ. and may be one of several mechanisms 
balancing group size to prey availability. Caraco 
& \\'c;lf (1975) for lions. and Zimen (1975) and 
"udds ( 1978 l for wolves. suggc>ted that hunting-

size should be babnce.i to prey size to pro· 
vide a yictJ. per per unit effort, a sugges· 
lion for which we find no support. These authors 
also id c·· . J icd the importance of a thresh0ld food 
,·icld ·- huntina J. requirement with 

we a£:rcc. Soci a l hu:1 ters ;rl ivi n2 in a season-
ally fluctuating environment of dePending upon 
a migratory prey resource may fragment and 
rejo in to satisfy thi s condition. Thus the average 
hunting-group si ze for soci2l carnivores may 
vary according to the spectrum of 
size. densi ty and of prey and scaY· 
en\!eahk carcasses .. 

\\' here conspecifics are tolerated at central 
J;:nning sites. many irdividuais may join in feed-
in!! inchldin12 some that have not 
rc;rticiratcd in the hc:m. Kruuk"s (1972) obser-
·:;nions .5 h0\V that when larg:l..! groups of indi· 
•:iduals assemble :n a kiil. it m>Y no t he defensibk 
by L)f er' rank or 
rank .. ma k. .. _; any C'<pression of indi-
' .. \\'c viC\\ scramble contests at c:1r-
c:t:-:'c" "" a vf spotted 

grvu ps ·o hi::_' :l -.·o nc..:!ltr:nio ns of food. 
,, n c:-... plana tion fo r the abo\·e 

lJ f C.lmpctition at car· 
.... l ll.:t '. he !l ) den si ties of com· 

pctin,t. o;;uch r"b lio ns. 
!i ,) n' arc nunv:ruus lhl·y t!su rr kills 
d\.ruuk l' l7> 10 ..,.": : Bcrtram 19/(' i. 
'" LL> b •. :!l'11 :1> :11: :·: on 
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kiil as fast :.rs possible, sharing it with as 
potential kin or clan -member.:; as possible 

bcr'n(c the li ons can arrive usurp the cn:cass. 
th' L:onsuming the carcass 72 times faster than at 
r3"tes under hierarchical conditions, 
h _ Jenas arc assured of the bulk of the carcass. In 
tile Nal!lib, where there are no lions, hyaenas 
c:.m feed slow.;:r, and to satiation . Thi s expla-
nation, hO\\'Cver, fails to explain why hyaenas in 
[Jst Africa fccc! so slowly at sma ll carcasses, 
which presumJbly arc as susceptible to lion 

as are large carcasses . 
Sl)me features of hunting by spotted 

may have devdoped in arid environ· 
occ upied at lower densities by smaller 

:.:rnups of indi vidual s, rather than in 
iro1!tnents of L:Ontemporary East African 

parks. There remains a need for ex rc:1sive obscr-
of behaviour of social carnivore 
li \·ing in various environments. These 

')rcL:ics are highly flexible in their socia l 
o rganiznti cn and structure (Rowell I 979), ac-
cording to variations in the environment. 
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BEHAVIOUR OF COLONIAL AND SOLITARY SPIDERS OF THE 
THERIDIID SPECIES ANELOSIMUS EX/M/US 

BY TERRY E. CHRISTENSON 
Department of Ps.rcholog.t·. T11fmlc Unit·ersiry, New Orleans, LA 7011 U.S.A. 

and 
Smirhsonian Tropical Research lnsrirure, Aparrado 2072, Ea/boa, Panama 

:\bstract. Most Andosimnf eximius li ve in colonies, but a fe w females emigrate short distances and 
establish small , indi vidua l webs. Field stud ies were conducted on one colony and nearby smaller webs 
in order to describe communal acti vi ties and division of labour, and to note costs and benefits of remain-
ino in the parental colony and emigrating. Adult and juwnile females repaired the web and captured 
prCy. Adult females, than juveniles. cared for egg sacs and fed young. When colon ial egg sacs 
"ere ab undant , fe males moved from sac Lo sac. Several colonial females regurgitated fo od to spiderlings 
which had recen tl y emerged from a particular sac. In smaller webs inhabited by two or three females, 
the mother cared for the sac but all females fed the you ng by regurgitation. Males rarel y participated in 
communal activities. Advan tages of colon y li ving include protection from predators , the availability of 
large prey and, in the ever.t of a female's deat h. the care of her egg sac and feeding of her young. Canni-
bali sm of the egg sac is a potential cost of coloniality, affecting about of colonial sacs. Canni-
balism was not observed in the smaller webs. However, the costs of emigrating are very high: most 
of the soli tary fe males disappeared, lead ing to interspecific predation on their eggs and young. 

Adults of the vast majori ty of spider species an: 
soli tary, with the male occasio nally mainta ining 
proximity to the female for purposes. 
There are, however. a few notable exceptions, in 
'' hich adu!ts remain to2:ether in a communal web 
throughoat their lifet ime. Bus kirk (1981) and 
Bu rgess & Uetz ( 1982) have reviewed the behav-
:our of such species. 

Anelosimus eximius is an interesting New 
World communal species because it demonstrates 
rolatively complicated social processes (Kull-
mann 1972). Thousands of individuals of more 

one generation inha bit a single web. Many 
adult females and juveni les in a colony repai r 
and clean the web, and more than one will o"ack 
a prey item at one time :.lnd then transp 1t a 
lea f retreat for consumpti on (Si on lf;_'J I ; 
Brach 1975: Tapia & Je Vries 198 ' \ 'olll(«<h & 
Rohde-Arndt 1983). Adult males." not appear 
to participate" in thcsl! actiYities. 

There :.tre fl!w dcrnils concerni ng 
rl!productio n. Some females of a olony mate 
a nd some d o not (Vollrath & Rohdc·ArnJt 
1983), with tht: likelihood of related to 
feed ing success. Accordi ng to Simott (IX91) and 
Stcj skal (1976), fcmaks care for the ir own egg 
sacs, but Ilr:1ch (1975) anJ Tapia & de \'rics 
(1980) suegesl that females are indiscrimina te in 
thei r Colon v e!!!.! sacs :.1n: alsu .>U l1iect to 
cannibali sm l, 
hut its frcqu.:ncy of occurr..:nc..? a nJ cn u"i C5 Jre 

ns 

not known. Females apear to feed the spider-
lings by regurgi tation soon after emergence 
(Vollrath, personal communication), but it is not 
known how many females feed the young of a 
pa rticular sac. 

Anelosimus also lends itself to the comparative 
studv of social behaviour. First , female An. 
exin;ius may either inhabit colonies or emigrate 
and inhabit solitary webs (Brach 1975; Vollrath 
1982). Vollrath observed naturally occurring 
solitary webs and those of females released in 
suitable areas, and found that most webs were 
inhabited for only a few days. He concluded that 
the costs of emigration were high. Second , within 
the genus there is between-species diversity in 
social behaviour, as An. srudiosus fema les inhabit 
solitary webs (Brach 19 i7) . Third, excellent 
taxonomic revisions of the genus are available 
to the behavi ourist (Levi 1956, 1963. 1972). 

I conducted field observations on an An. 
eximius colony and nei ghbouring individually 
constructed webs in order to describe the degree 
to which colony activities can be considered 
communal. to describe the divi sion of labour of 
colony activities, and to outline the costs and 
benefits of remaining in the colony or emigrating. 

!\let hods 
Study Area 

study was conduct l!d along a roadside in 
the moist rainforest on Cerro Galera. The site 
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