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Th(:: coex·i stence of 9nvmacr'i s penni s and _Physade.sma obos_a in the 

Kuiseb River bed, Gobabeb. 

PROJECT PROPOSAL: Dr. Dav id Ward. 

The 1 boclv of zool 09i ea 1 theor' y dea 1 i ng with the coe x ·i stenca 

and competition between speci e s has its or' igin att r- ibuted to Gause 

( 1934) , who pr-oposed that no two species cou·l d coex·i st on the same 

r'esour'ce. Competition theor'y has r'ece ·ivecl a deal of attention 

from zool 03i' st s, stemmi n·3 1 ar'gel y fr'orrt the wor .. k of Rober·t MacAr-thur--·. 

Mac.Arthur· & Le vi ns ( 19614) took Gause 1 s ( 1934) theory and expand·2cl it and 

p·laced it ·in ma them.3ti c.;.i l par-lance in what ·is now known as the theor·y of 

l ·i flll t 1 nq ::; ·'i m·ll.::wi t v. This theor' y ·1 ed to numer'ous ::;tudi es to exarrri ne 

rti eh..:.: it ions and ni c he br-eadths of ani m.::-:1 l s in an effor't to cleter-rn ·i ne 

how i mi l.::w ani ma 1 s coul cl affor'cl to be without sLrf·fer'1 n·;J inter-specifi c 

compet1tion. Foll owing on from th is , biogeographica l theorie s 

(M.::icAr' thut ' &. Wilson 1967) motivated into community 

str·uct ur-e \h,d th r'espect to bodv ::d ze and spec: i' es co-c>ccu rT ence patter ·ns. 

The cornmun i tv matr-·i x appr'oach ( &. Lev ·i n:::; 1964) ha:::: encour-.:i•ded 

both di r'ect (vi ,::! r·ern<)v.:a l exper·irnents) .::md .. i ndir-ect (vi.:.l cen sus d.Jta ) 

measur'es of species' i rrte r-.gcti on coeffici ents. h1or·e r·ecentl v, theor··i e:::; 

of ·for·agi 1'19 b·eha··.li our- (e.g . opti rna 1 for-.::lg ·i ng theor·y - Step het-,:;:; &. !<reb3 

1986.) .::tnd their· impl ·i cations ·fop communit y ::s tr·uctur-e (e.:3· Holt &: 

1987) have stimulated studi es of patch use and ·habitat sel ection (rt ·ice 

& \AJaset" 198!:=, , Br'own 1988) • In deser-t" ani rna l cornmurYi ties, t hese L:rtte r-

h.::;J-..Je bee 11 e xtensivelv used, p.::wt i'c ul.::wly in stucli e::.: of t'odent 

communitv (e. ·a. 1988, Bt own & 19B5, 
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1 9 8 4 ; W EH' d , ;\ b r' .;;i m s k y & R o s e n z '•.•I e :i g · ·i n p r' e p . ) • 

I p r· o p o :;;:; •2 h 2 r· e t o u s e a c o rn b ·i n a t i o n o f t ,2 c h n r q u e :=:; c LH' r' en t ·1 y u s '2 d i' n 
\ 

exam i nat io n of patch use and habitat s e l ection, along with direct 

b e h a \1 i o u r· El ·1 o L· s e r· v at i o r-, , t o d E! t e r· m i n .s t 1·1 e f a c t o r· :::: t h a t p e t'' rn i t t h e 

coex-istence of Onymact·is .r- u•d at lp ·2 nnis and Physad es ma globosa . These 

b e '2 t 1 e s 1:.H' o v 1· J '2 a u n i q u e o p p o r· t u cYi t v t o e x a rrd n e t h e t·· o ·1 e of c o rn p e t ·i t 1· o n 

a nd coex ·1 stence on ty str·uctur·e For· the f o -11 owing r·easons: 

( a ) T f ·1 e t w o b e t l e s p e c i' e :::: o c c u r · i t1 t h e s a me h ab -'1 t a t a t G ob 2i b e b 

dncl have th e same food r·esoLH'(:e in a ppar'e nt 11 def·iance 11 of th e 

p r· e d :i c t 1 o r-1 :::: of c o m m u n :1· t y e c o l o g y t h e o t'' y • 

( b ) Th e c ornm u n i t v :s t r· u c tu r e ·1 s e x t r· e me 1 y 5 i rnp 1 e , w 1 t h f e w o t h.:.:--; r· 

s p e c ·1 ·2 s p r · e s e r1 t t o p r· o v 1 d e c o r 1 f o u r1 d ·i n 'd e f f e c t o n i n t e r El c t ·i o r·1 b e t wee r ; 

the spec i es being stud ie d. 

( c ) T e n ,,j b r· i o n i d b e e t 1 e s a r· e e a s y t o w a t c h o n t h e s u b s t r· d t u rn 1 a r 1 d i t 

i s t"· ·2 1 at :; v e ·1 y s -;· rnp 1 e t c de t t ·m i ne the effects o f .;.:l fllb 'l. e n t temper' at u r· e u t1 

the i r· be ha v 1 our· ( See 1 y t ;J ·1 • 1 9 8 8) . 

(c) Th e se>< u a 1 s ·1 z e d i mo t ' phi s m i n these t wo ::; p e c 5 i :::_; p r· o r1 o u n c d 

p r u v i d ·] n ';;J a n o p p o r· t u n i t ·'>/ t o s t u cl y t h e e ·f f e c t s of i n t e r· - se x u a 1 

c on 1 p e t -) t ·1 o n · • T f·1 i 5 a s p e c t of c o r n m u tYi t y e c o ·1 o •;J y h d ::; b e E:: n , t h u ;:j f a r· 

rv:: '3 1 e c t e d . e::.;, whi e h Ei('e s mall e r' th a n f e male s, may s uff er· an 

e c o 1 o 9 I c a l d ·1 1 2 t11 m a i n t 1 me 5 of c o m p e t. ·i' t ·i v e s t r· e :::.; :.::; b e c ,;.:, u :::: 1 n o (' d i , t o 

rn a t e a n d •:: n u r· e p a r·· e n t Et 'J e t h e v m u s; t r-· e rn a 1' n w ·i t h t h e f ,2 m .:.1 1 ''3 s a n cl :s u f f r· 

tl ·1e ef f ect:.:; of cornp eti t::1 o r·, w·i th t f1e fe rn.::1l e ::.; f or food . 

T h e a c t 1 v i t y of · e c t o t h e r· rrd c a n i m a 1 :;:; s u c h ,J s t e n e b r · i o n 1 cL:.; , i s 

c l () b e 'l y t ·i e d t 0 t h e p r e V a 1 l I n 9 a rn b 'l (; n t c 0 n d i t i 0 t'i s . I t w I ., -, , t h e I ' f 0 1" ,:_; I 

be to as 1'abl i ::.;h the th e r' rnal pr- e f e r··e nc e::.; of th ,:!s e species to 
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d e t e r· m -j t'H'.:: h o w a rn b i e n t t e rn p e r' d t u r' e a f f e c t :.s t h e i r .J c t i v 1 t v p a t t e r·· n s . A 

EHII O Un t o f b ee n p.:.d' d t o th &· t her·· m.:il b io l o·dV o f 

t h e s e a n i rn a l ::::; , l .::.1- r' g e 1 l o n a c c o u n t of t h e 1 r· d ·1 u r· n a 1 a c t i v i t y p a t t e r· n :::: a n d 

. h 'd l1 p r· E5! ·f e t ' t .. · e d b o d y t e m p e r' a t u r· e s i' n t h e e x t r· e me e n v i r -. o n n1 e r; t o r t t·, e N rn ·1 b 

d e s e r' t ( E d r-·, e y 1 9 7 1 , H a rn i 1 t on 1 9 7 1 , L o u w & Ha m 1 1 t o n ·1 9 7 2 , S e e 1 y c 1 .:; 1 . 

198 8 ). H o w •2 \/ c r' t h e r' e h a s lJ t: 11 n o a t t e rn p t t o e s t a b 1 1 s h t h E: r' o 1 e o ·f 

t rnp e r' a t u r· e p r' e f e t"' en c e ::: of t b r' i o r1 id b e ·2 t l ·3 s i n a c O lfllll u n i t: y --e c o 1 O·d i c a 1 

.. , ('\ ·.·l .\.. •'"' V ·t· H 11 '! '1" l t o· I'" I .- ( ,. 9 7 t::, \ I\ I'll ::, X t l.,;;;:. t'' m · .. I \I 1··, I.J p ,. , t l-.1 p •'::' .. "l' ·:;: r·· f ·. / )" n ( ') p ·::·· ·t 1··· , , t ·t· l ., ,:. c "-.J I 1.... - . ._, - I I '""' , • ,_, \ - I I ,_ 1 V - I - ....... , .... ; I ... r...; ...J - -.· '- I c ........ i - ... I t 

l·, ) ·:)h pr'f! f e (· r·ecl b o dy t e rnper·at ur-·e s of Nam1b teneb r··)oni d s E1t ··e :se l ect e d f or· 

t o m a ·i n t a i. n m.::l >( ) m u m me t a L· o ·1 1· c .::1 c t i \/ 1· t y a n d t h u ::.: o p t ·1 n 1 'i z (.; t 1, •2 e r· 'f o 1 • r: ; ._r n c e 

o ·f a c t ·'[ v 1 t i e ::.: :;:; u c h iEl :::; f o r' d g i n ·d . See l y e t al. 19 88 h a v ·2 ;3;:<a m i r·,e d t h i ::; -'i n 

clc t a ·i l a n d f o ul ;d that t h e se beetles do i r1d ee d n, .;:;lin t a ·i r·, extl ' ,:::l o r·d ·]r,.;..u· ·i ·\ y 

hi i3h bod y t e mp era tur'es . How -e ve r· , t hey ha ve t I b e li e ve , not exa rni ne d th e 

cr·uc 1 a ·l eco -1 c al pa r·t of t !d s hvpot f·,es:i s ; narne·l v th e c or·r·e l at ·i' u r1 

b e t we e n h 1 g h me t ab o 1 ·1 c a c t i v i t y a n cl f o o d a v .::1 i 1 a b i 1 i t y • If b ee t -les 

a r' e 'I n d e e d e r' 'f o r' m ·i n •:J 1 n . r e :::: p o n s e t o a n o p t i 111 i z a t i o 11 p 1 , ;) c e :;;; s 1 t l 1 ,:;: v 

s h o u 1 d p r· e f e r· -1 o we t' b o d y t e m p e r· a t u t"· e s w h e n f o o d ·I s 1 n s h o r· t s u p p 1 v i n 

o r· d e r· t o r· E: .j u c ·s e 11 e t" g y· u s e . I r1 t h e e x p e r·· ·1 me r-r t a -, p r· o t 0 c o 1 t h a t f o 1 ·1 u \11/ I 

d e t a ·i 1 t h e p r-· o c e d u r· e f or ·· e s t . .:1 b 1 ·i s h i n ·d t h ·2 c ha n g e s ·i n t e 1n p e t ' d t u r· e 

p t· e f ::: r' c n c: ·.:: w 1 t f i i r, c r·· e ,::_, s e cl L; t ,J r· v d t i or , • () n c e t h -; s e :::.. t d L ·1 1 :::-.: 1, ·2 J ·; 1 , t I i 

·1 a b o r' a t o t · y . , t h i s m t :l y b e u s e cl i n c o n j u n c t ·1 o 11 w 1 t h t h e iJ c t i v ·i t y cl a t .:; 1 1 

t h e f i e d t u e ::::; t a b ·1 1 ::: f 1 t h e e f F 8 c t s of i' n t r· a - a n d !i n t s t · -- f.) e i f i c 

c o rn p e t i L i o n o n t e rn p e r' El t 1...1 r ·. r · e f e r e n c e ::; Et n d i t s f f e c t o n t h i.;:;< t e rn p o r· .:.:j l 

p Ei t t i2 r· n o f Ei c t ·1 v i t y of t f·, e et ·1 e . 

r· 
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E >< p 2 r· ·1 rn e r·1 t 1 p t"· o to c o 1 

. . 

T h f o 1 1 o v.Ji n '3 e x p e r· i rn e n t a 1 p r· o t o c o 1 w a :.::.: set up w i t h t he a pp r· ova 1 

o f D r· • See 'I v , d u i n t h r· e <2.· - we ek stay at Gob .:;d) e !::> ·i r1 I" e b r· u .:.:..; r v 1 SJ 8 8 . 

'T EivlP ER AT URE PRE FEREN CES OF 0, r·u ·3at ·i p enni s AND obo::.;a IN AN 

AR TIFI CI AL GR ADIENT . ·:' 

1\'i e t h o d s : -

Do e x per· ·1 me n t on -1 0 b e ,e t 1 e s of e 8 c h se>< ·for· e .:J c h spe c i e s -f o t · t h •:.: 

9 r· o up s o f b o t 1·1 fed a r1 d u n f e d bee t ·1 e s . Fed b ee t .l es fed -ad l ·ibitum 
. 

t h t' o u El h out t he s t u d y p e r· ·] o d ,:;:J n d u n fed beet 1 e s a r·· e no t f 2 d .::_, t .:;:: n ·If· s t a 9 -2 • 

Unfed a nd f ed beet l es mu s t b 0 put int o the gradie nt on th e day tl1 e y are 

r· e rn o v e d f r·· o rn t h e f ·i 0 ·1 d t o e t1 s u r· e t h a t t h e y h d \' e t h e s a 1 ne t e rn p e r· a t u r· -:::. 

p r- e f e r· e n c e a s t h e f e cl b e et 1 2 .::i t t h ;2 s t a r· t of t h e e >:. p e t • i lfl e n t . t h e 

u 1 ·1 cl l) '....; e t ·1 ·2 ;..; b e c o rn e m o r·· e .:.:l n d m o I"' ':::. s i : a r· v 0 d t h Eo 'r' s h o u ·1 d c h o o s e 

pt"09F'e:.:::s i v e 1 v 1 ower· te mp e r· at ur·es. 

Use the c i r· c u 1 a r· t e rnp r3 r· a t u r· e g r· ;:, d i e n t ·-=l v a i 1 ab 1 e a t Go b a b e b • u I ' e 

t I '1 a t t h e t h r- rn o c o u p 1 e :.:, ( i 6 C> f t h e m ) a 1·· e p 1 a c e d e q u ·i d 1 s t a n t t o u r 1 e 

another·· a r·ound the enti r·e g r,.adi e nt box, each t ape d t o .3 n a 1 um ·l rd um :·3tr' ) p 

t h r· s t he w i d t h o f t he a d 1 e n t box a t th e p o ·i n t t h c.d: t h E: 

t: h e r· rr1 o c o u p ·1 e i :::: a t t a c h e d • T h i s e n s u r' e s t hat t h e t he r·· rn o c o up 1 8 r· c a cl s t h e 

meur1 t e rrq.:.;.er'.:.<tU r' e ac r·u :.:; s t h e hot .s r·1d cul d coppe r· pi p es c: r·e at E:: th<3 

g r d d i e n t b v \'U:J L e r' p a ::::; :::; i' n •:J t h r o u ·d l1 t h e rn ) .:J t t h .::.1 t p o i i'1 t . 

U ;:: e t I i e c u m p u t e ;··· -· d r-· i v e n t h e r' m o c o u p ·1 e - r e d d i ; I'd p r ·. ;) 'd i · .:::1 rn n1 :: ... : c t u L; .,, 

tvlr'. Fr ' anco ·] s at Gobz:d) ,;;:b to •;Jive tempet'·'-=•tur j;:: r· eacl1 r1·3s a u to rn .Jti c a ll y 

e v r· v f 1' v e r1 1 i t1 u t e • 

\A/ e ·ig h a ll b ee tl es b o2 for' ..: e a c h ex p er·lme nt ai1d rn ea:::. u r'e th •2 ir· l er1·d th . 

Put i 11 () fiE; 
r, 

l) e e: t 1 21 t ,:J tim2 and wa it un ti l i t s e tt l es. F: E: c 0 t' ' d t h 8 
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t em p e r' a t u f' ' c s h o V·/ n o n t h e c o m p u t e r' .:3 t t h 21 t t i rn e f o r' t h e t h e r' m o c o u p 1 e 

ne a r-· 1:::! ::.; t to the b e..:::: t l e . I f t he b 0 e t 1 e i s b e t \t.J e e 11 t w o t h e r' 111 o c o u p 1 e ::; 

r· e co r· d the aver' a g :e t e rnp e i' ' at u r· e • 

Rep e .::1 t t h i s e x per· i me n t t \h/ i c e: .:;:, \ni e e k for· four' wee k :::.; . 

FEED I 1'-l G E CC) I_ ()Cl V 0 F -F' • •3l o b os a D !) . r' u i pen n i' s . 

ivl et hod ::; : 

These exper·i ment s ar·e bas e d on the e ><per· ·irnent .:::t l pr' otoco1 s of 

s a i 1 cl t 1 • .::;i c k 'I n ·:J ( V o t l e r' 1 9 8 L., ) a n d 11 s e e d t t·· a y .:-:: x p e r· i me n t s 11 ( E r-· o 1 9 8 8 ) . 

The s p r· o c e d u r· e s hav e 1 a r· '3 e l y be n p e r' for' rne d ·j n s t u d ·i e s of p d t c h t.J :>2 a l h .l_ 

r1 ab i t a t s e ·1 e c t 1 u n i n de s •2 r· t r- o cJ e n t s , t) ut ha v e a 1 so b >2.: e n s u c c e :.;, f u 1 ·1 v 

u s e d i n s t u d i e s of a n t s .a r1 d l _:i z a r· d s ( Ab r' a rn s k y &. R o :;:; e n z w 'd i n p r· e p , ) . 

S a rH:l t r· a c k ·i n •;.; . ·i n v o -, v e ::; u ·I n ·3 t h e d e •;p·· e e of a c t i v -j t y o f a n i' m d 1 s i n d 

pat·ticu1ar· hab -:itat (det er· m1ned b y th e arno unt of activity in 2H'e.::1 :::; 

t h e a n d h a s b e s n s rn o o t h e d o v e r' p r ·i o r · t o t h e e x p c (' i me n t ) a s a n i n d ·1 c ·=• t (J r-

of h ab ·i tat pr-ef e 1···ence. T h e .1) .e e t 1 e s o f t h e d i f f e r' e n t s e >< •.:: s a r 1 d s p e c i ::; s 

d i f f e r· i n s i z e a n d p Elt t >2 r- n l) f t t"· a c k s t he y 1 ea v e be h ·1 n d , fa c ·i ·1 i tat 'i n 'd 

s -r mu 1 ta ne o u s co rn p i.:i r· ·i so n o f .::;1 c t i v -i t ·i e . 11 Seed t r· .a v e i me n t s 11 i n o l v e 

u s-; n ·J t r' ay:::_; \hi hi-c h con t a ·i n sand that t h e· b eet 1 e s u s u Etl 1 v f ur-· .:::1 •J ·.::;' 1 n at 1 d 

i nc l ud i ng a known amount of th e be etles' food (Ac acia flowers). Th e I . 

b.l ill () U n t 0 f f 0 0 d l e f t l n t h C t f'' a ';.' :3 U b S ;3 q U 8 (l t t 0 ,:;:: f "..: 8 d ·j 1-i ':j b 0 U t j S k f I 0 W fi 

as th e ·::ti v --i de ns ·i tv (GUD) . T h e l o 'Ne r-· t h e C U D i n a :-:J .::t f ' t 1 c u 1 a r' 

n 1 i c r· o ha b ·i t , t he h ·i •.J h 2 r' i ::i t i 1 u a r'li m a 1 1 s p r· e f e r · e n c i: CH ' t h e m i c r· u -

tat. E v c orn p at' i n •J c h <3H1 g e s i n ;J c t i' v i t v ( us i ll8 both :::; and t r' c k i n g and · 

s e e d t r: .3 v s ) t h t ' u u '3 h t h e: cl .:::1 v a n d u n d e r· d i f f r' e n t 1 c: v ·2 ·1 s of c o rn p 2 t i t i o n , 

t h e iTI i c r' o ·- h ;.:.1 L> ·i t .::1 t 11 r· u 1 e s 11 f o r· c u e x i :::: t e n c ..;;: c ,:J n b e c :::. t ab l i ::; h e d • 

r· 
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T h e d e t d 1 l 5 of t h e s e e x p e r' ·j me n t s a r-e a f o l ·1 o w s 

1 ) F ·:.J n c e o ·f f, . 6 a r' •2 a s , 0 c h co n t a ·i n i n '3 a t 1 ea t ; t 2 t r· e ·2 s . E.::;c h 

s h o u ·1 d co n t a i n o n e ... g o o d 1 t r-e e ( 'N h e r' e be t 1 e s a r· e r- e :;;; ·i d e n t - c ·f C r-a w for· d 

et a l. ir·, pt -e ::; ::.) .:H1d one tr-ee \•1/he r· e bee t -l •3 s· a r·e 

Choose pai r··s o f tr-ees that :::;huw the gr·ea test di ffer·ence in beet le ll 0 ::.; • 

t o ·i 11 c 1 u cl -'i n e a c h f e 11 c ;::_: d - o f f a r- . 

2 ) a r· k a 1 ·1 b e e t l .e s a n d p 1 a c e a l 1 b e e t 1 e s -- o f u n e s p ,:: c 1 e :;:, o n J 

( .::.-t n 1 d >:. • n .::.1 t u 1 · a ·1 d e n s ·1 t y ) i n a r' e n a s a s f o 1 1 o w s - h ·=• 1 f t h e .::J t , e n a w ·i t h 

m a l e ::3 on 1 '"/ .:::, n d the o t l1 ·2 r' ha .. , F o f th e a r· en as w i t h f em a l ·2 s on l v . Upon 

c o 1n p 1 et I o n of t h i e x p ,2 r' 1 rn e n t ( b •2 1 o w ) , p ut ·1 11 e q u .;::, 1 n u r1 d) -2 1, s o f E.: d c h 

s e x ·1 n t o d 1 1 a r· e n a s • ;\ f t e r· t h ·2 s e ·2 >< p e r' i me n t s a r· e c o rn p 1 e t c d , v.:' u t u a ·1 

r,umL·e r' s of b ·.:::et -1 es of ec:<ch spe:c ·i e s ·i nt o e ach .:;:H' en.:::l . 

3 ) C 1 e .:i r' s ;_a n d t r· d c k ·1 n g ;.::J r, e a ( 0 • 5 X 0 • 5 r n ) ·i n e a c h a t"" e n a u s i n 'd .::! 

sq u e·2•3 8E' (h ar' d r-ub ber' str-ip a ttached br·oonr !1an dle commo n.!y 

u s e d fo r· water· a s 3 in o pen (.:Jway 

-
f r' o m c a n o p y ) , 3 a r' e a s c 1 os e t <) t h e t r- e e :.:; t e m a n d 3 a r' e a s .:::1 t e d 'd e C.! f 

:..subcan o p y. C>l e a r' t h e ::;; e a t , e .::;1 ::; a t t h e b e ·1 n n i n 'd of t h e cl d y d n d 1 · a d 

t t ·· a c k :::., c: •:_; r· 2 h o u r-s • A f t e r-· r· e d d 1 n 'd t t ·· d c k s , s q u e g e e s El n d ·r n 

pr·;2 p ara t ·io i'J for ' t he n \::::><t 2 ho u r's lat er·. Eac h tirfl e tr ·ack s 

t · ::.:! a d t ·3 n u m b i ' of b t 1 e s u r 1 t h ;3 s u r' f a c e , t h e i r·· p o s I t ·1 c; n ( u n d e: r' c a r 1 u p y ./ 

'i n t he op e n a n d \6/ h e t h >.::; r' t h e v .:.i ,. ·. e u n d e r' t h e ' 9 o o .::J 1 o i. · ' b d d 1 t 1 • e ) a n d 

e a c l"1 b e e t 1 e 1 :3 n u m b e t • s h o u ·1 d ;::; .. .:::; r· e c o r d e d . S c o i · e d c h c 0 111 r..:;. 1 ·2 t s r:: cJ :::; s o v ..:: r 

t h e a r- e a ( 'f r · o m o n s ·i d e t o t h e o p P o s ·i t e s ·i' d d ) a s . 1 , u p t o a 1 n c::nd 1 n u m u f 

4 . . I f t !1 ·:.:: a rd m .::1 1 e t e r· f r· o 111 o n e s i d e a n d e x ·i t :.::; o n t h ea d j ;.:.i c e n t s ·i d e , 

SCOi ' E: a ha lf . T h e m a x 1 m u m s c o r· e ·i s s e t .:.:t t b e c ·=l u s e m o t ' e p s s e s o v e : 

r .• t h a r' e a t ha n t hat c r' e .::j t e a n u n r' ea d.:;:, b 1 e mess. 
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4 ) F' u S·d of A(:;a c ·1 a f ·1 owe r· ? ( b e e t 1 e s 1 p r· '2 f •2 r· r· c ci food) ·in ._;] 

· s e ..::.: d t r-.:::; v 1 rn ·:· x ·2 d i n we 1 · Y.i ·i t h s a n d ( .J n ,:J p p r· o x i n t.S:I t e 1 v e v e n ·1 a ")i e r· 1 c m 

deep). S e e (Jt r· .:::1 y s h o u 1 d b e 0 • 5 X 0 • 5 rn b y 1 c rn d e ,j p . T h e seudtt""· ,Jy 

· :.:; h o u l d L ·-.: ::::; u n k ·i n t h e s a n d :::: o t h a t t h e 1 i p ·i s f -, u s h V/ ·i t h t I ; 2 ;:: u L :: t t • -::i t u n 1 •• 

P 1 a c s e e d t r· a y :.; a s f o r' :S a n <J t i" a c k i n g . At t h e e n d of e ,:::; c h d ..::< y , t h e f l owe r· s 

rr: u s t b c s i e \/ 2 d o u t of t h e s n d EJ n cl \h/ e i 1;d he d • If the arn(_; LJnt of fc )od ·:.:: .::lten 

i n a s i n g 1 e cl a v p r· o v e s t o b e -j n s ·i i f i c .::J n t , e x t e n d t h e n urn b e r· of cl.:::, '/ :::: 

t h t t h e t r a y ::: a r· e 1 ·2 f t o u t . I n o r· cJ e r· t o d e t e r·· ; :1 ·i n e h o V·/ m a l ; v d a y s .:_; r · 

enough , a pp r· o >< I mate 1 v ha 1 f t he food . e .:::1 ten i n th e rn () s t p r· e f er· r·· e d t , . .:.:1 v 

:::;l rou·l d L;· e F.:; ·1 med at. T h e n u n r b e r· of .j a v s t h a t t t , .:;:, y .::n · 1 f t o u t n 1 u ::... t l::n .:· 

k ,:_:: p t c o 11 :s t a r1 t t h t ' o u h o u t a -1 ·1 e x p (;: r· ·1 rne n t :3 • Th e f ' e rn u s t [:;.a s u f f i c: 1 , ., t 

f -i o v-1 e r· ::: t o ,;_:: n ::_:; u r' ;2 t h a t t h e lJ e e t 1 e s w ·) 1 l n o t e a t .;l 1 -, u f 1 t o v e r · L< rt y .:; 1 , 

e x p e r· 1 rn e n t 1 p ·.:: r' i o d ( 1 • e . o n e rn u s t a 1 w a y s we 1 ;d h ::; o me t h :i n g .:J f t e r· t h e 

•S >( F-' I ' ·i m E.! , .. , t a 'I r.) :._:: r' i 0 d i' s u p ) • 

5 ) L e .::1 'h::. t h e b e e t l e s ·i n t h e a r · e n a s f o r· a b o u t a we ·:: k b e f o r· e 

::;;: t a r· t ·i n 8 e a c lt e x p e r· ·j me n t . _ T f 1 e n d o o n d a y of s .::1 n d t r · a c.: k i n 'd , f o ·1 ·1 owe d b y 

o ri e d a v ( or- se v er' a 1 cki y s i f v •2 r' y 1 i t t 1 e food i ::: eaten I n j u s t on e d a y ) 

o f s e e d t r· a y s -· t ' e p e a t . X • T h .:.: r· e a f t e r · , r· e m o v e h .::l 1 f t I·: e d n I n 1 a 1 s f r-· o m c .::. c h 

EH' ·8 n a a n d . r' e p ;.:3 at t he .::d) o v e . r h e n , r' e m o · .. .,.- e h a 1 f a g ·1 n a n d r· e p e .:;:1 t . I'' 
a r·· e n a s v.J"i t: h b o t h n 1 a 1 2 ::;; a n d f >2 m a 1 e s , r· e m o v e h et 1 f t it e f \..C 1 1 1 .j ·1 E.: :...:: e d r..; ! 1 t ·; 11 1 t. . 

k ee ping the number' of c') rls tan t . When e><Pt: r·1 rn e n t:s EH' •2 conduci> : d 

v,•ith both sp ec 'ies ir ·1 to·deth e r· (·in ,2 qual l"IUrn!.:;e r·z::) , r' errru ve ha.l f of tf 1: 

spec·i ·2 S is natut ' ,.::i ·l ·ly mcr· e a l_::.und.::Jnt (F'. globosa) each t ·im·.:!, - ---·--
t h e n u n d) e t·· s o f t h e o t h E.: r· ::; p e c i •3 ::; c o n s t a n t . N o :: e c d t r· .::i 'l e x e r· i me n t s c a n 

G 

b ·;:: d o n e h 0 r· e b E-": c a u s O::j v o u c a n t t e l 1 w h ·i c h s p e c i e :::.; h a s u 21 1: e n f r' o m t IH3 

s e >2 :::J t r- a )i , r· 
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. ' 
In .:ad dit ;i o n :·· 

a ) S i x ._::n· e n a s w i t h h ::::1 1 f rn a 1 e s a n d h a 1 f f e m a 1 e s · ( f o r e ,::;, '...; h :;:; p c c i e s ) , 

l 'e rYJO\/ i n ·;:J half the fem a-le s t i me. E ><per i rn e r1 t ;::; as for· s ·i n 'd ·1 e :.;; e >< e:::; , 

b) S·'j X .;:H ' e n as . wi th half obosa and half 0 .• t:_i s, eac.:h 

,:.:_j t m a x ;· rr1 u rn n a t u t a 1 cl e n 1 t ·1 e ::s • D o n o s e e cl t r· .::-: y s f 1 ::;:; r· e , o n l v .:::_, n d t : r Ei c k ·i n '3 • 

Re mo ve h a lf of the ':: a c h time after· t e n d a v s of ::;,_J rldtr·ack)r>], 

so t hat you i:.1r' e left w·1 th qu.:.r·ter·· of th e or· ·i,di n .:i ·l of P. "? lob -::>3·:::J_ 

the e::ncl of the expet·· ) men t . 

• 
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. ( 

P • ob • r· u gat ·1' pen n i ? : -

3 

Put in ma l es 

l 
wait o ne wee k 

! 
one dry sandtr'd Ck i ng ) 

one day seedtrays ) 

l 
re move half mal es 

l 
wai t o ne week 

! 
o ne day 

one d ay 

! 

s a n d t r· a c k i n g l 
s ee dt s ) 

r'emove half of mal es 

l 
wa ·i t on·2 \AJee k 

1 
one d '1 y s a n d t r· a c k i n g ) 

day se ;2d tr·a ys ) one 

Ef"-JD 

r· 

9 

'':.' 

. . S V 

3 a r· e n as 

Put i n f e m a ·1 e s 

1 
as for· rna 1 e s 

r· e peat 5 X 

r e peat 5 X 

r·epeat 5 X 

END 



.. . -. 

ft 

l 
_, 

·l 

I n t e r· p r· e t a t i o n of t h e R e s u 1 t s of t he F i e 1 d e x p ,:= r· -; me n t s : 

1 ) o v e me n t s o f i n d i v -1 d u a '1 s f r' o m o n e t t · 0: e t o a n o t h e r' rn a y o c c LH' 

v1 h c n c o mp et ·i t i o n i s s t r· on '3 or· f o od El v a ·i 1 Cl b i 1 i t y 1 ow under· a t I" e e • 

2 ) H i 9 h a c t ·i v ·'i t y -; n t h e s .:::1 t"l d t t'' a c k -! n •;.! a r· 0::1 i n d i' c a t e s p r· e f e r· e n c e 

f o !" s p e c ·) f i c .J r· e a s • T h e s e p r· e f e r' e n c e s m a y v .::' t ' y t e m p o r-,J 1 1 y , e . g • b e f;: t 1 e :::; 

rn a v pr·e f ·:: r· op ,_::: n .:;n·e.:.is wher·e they c.::.ln h eat up y -j n t i H:.:! ll!Ol''n ·i' 11 1d and 

th e n se 2 k sh3de later in th e d a y. 

3 ) L o w g i' v ·i n g ... u p d e n s 1 t i e s i n t h e s e e d t t · a v s i n d -1 c a t e s p r· e f e r· r· e d 

f c e d ·I n 9 a r· ea s . 

h) Competitive e ffects (intr··a- and inb:::r··-se xua1 -J nd -in ter·speci fi c) 

wi 11 b e ::::; hown bv cha nge s -j r-·, pr·e fer··;.:::ncc:::.; for· d ·i' ff e r'e r:t .:n·e.:):::; at1d bv 

cha nges in l e ve ls of a c tivity. 

5 ) H i a c t i ·ri t y ( h o w n b y s a n d t r· k i n g ) a n d h i g h g -1 n g - u IJ 

d e ,-, 2; ·i t ·i ·::: i n t h e s e '2 d t r· EJ y s V•.l ·1 l 1 s h o w t l1 a t f e e cl ·i n 9 .:;.! t • e a s m a v b c d ;· v o r· c c d 

f r·o m .:n· ,::.: as used for·· other· .:tcti ,,_-i ties. 

Th ese ;::: :;< p e t ' ·'i m:':: n t s w i 1 1 e sta b 1 ·i s I) t he p r· e f •2 er, c s s o f t h c: se be '2 t 1 e :;::; 

for· differ·ent par·t s o f e.::1ch hcib ·1tat mosai c and th e irnp or·t.3nc e 

u f ·i n t r· a - a n d 1 n t e r' s e x u a l c o m p e t ·i t i o n , a s w c ·1 ·1 a :3 t h e ·i rn p o t , t a t l c e of 

·j n t e r p o c i f i c c o m p e t -j t i o n o n c o rn rn u rd t y :3 t r· u c t: u r· e i n t h I< u i s b r i v e r· b d • 

T h e r-· e ::; u ·1 t s C) f t h e s e e x p e r ·1 me n t s o f p a r · t i c u 1 a t- i n t e r· e s t t o i: h e 'f ·i s l· d u f 

c o rn m u n i !: v e c: o 1 o 'd y w 1 1 1 b e t h e e f F e c t s of i n t r· ·D ·- El n d i n t e t ' ·· s e x u Et l 

c u n 1 p e t -1· 1 u n (_;: tl ·i n t o 1' - spec i e :.:; r· e 1 ·:::l t i on :::; h i' p :;;;' b e c a u ::;:; e t h e ::.:; •:::: e f f e c t h a ·v 

h i t h ;:; t t o b e \: n 1 g n o r · c cJ o w ·i n g t o t h e eH f f i c u 1 t y i n s e p .::n · .:.1 t i n g t h e s e 

eff0cts from pup ulat i on - wide 
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8 R 0 \hif'.J , J . S • 1 9 8 8 • P a t c h u s e a s 21 n i n d i c t o r · u f h .::;; l::;. 1 t a t p. r' e f e t'• e n c 

p r· e d a t ·j on r· i s k ; a nd c ornp et i t ·j on • 6 eh a v • E c o 1 _:_ oc i _9.l::d 2 2 : 3 7 -

4-7 • 

E D N E V , E • B • 1 9 7 1 • T he b o d V t •2 111 p e r· a t u t ' e u f t e n •2 b r · i () 1 d d b e e t l e s i n t h e 

N a m i b D e s e: r· t o-f s o u t h e r· r·t A f r· i c a • E >-: p ·:__ B 1 o 1 o y • . !5 5 : 2 :;. 3 - 7 2 • 

G A U ::: E G • r: • 1 9 3 4 • :r h e_ _::; t r· u g '3 e f o t ' e x i s t n c e " W i 1 1 i a m s & W i 1 k 1' n :3 ; 

B E-J -1 t :i m o r· ;2 • 

H A !vi I T , \A/ "'J . 1 9 l ·1 • C o rn p e t i t i o n a n d t h e r· m o r· 9 u l a t o r, y b e h a v i o 1 ' o f t h e 

N a rn i b De se r' t t e ne b r· i o t"i ·i' d bee t 1 (: 'de n u s c: d ·i ':?. . -·i • E 2 : 8 ·1 0 -

822 . 

H I LT ON , • . J • . ·t 9 7 5 • C o 1 or ' at i on and ·1 t s the r· m a 1 consequences for· 

d·1 u i·'n a I deser t ·1 nsec ts • .!_!2. HADLEY, N. F. ( e d.), Envi_tonmenta 1 

p h y s ;i o 'I o g v of e s e r' t o r· '3 E'l i s m s • p p • .6 7 - 8 9 • D o w d e n H u t c h ·1 r-l ::; c n & 

R o s s : :.:: t r· o u d b u r· =3 , • P e n n s y 'I v a n ·i a . 

H 0 L T , R • D • & K 0 T L E R , B • P • 1 9 8 7 • S h o r· t - t e r· rn a p p a r' e n t c o m p e t i t 1 o n • A rn • 

Nat. 130: 417 - 430. 

I< 0 T L E R , B • P • 1 9 8 4 • P r· e d a t 1 on r' i s k a n d t h e s t (' u c t u r' e of . d e s e r · t r· o d e n t 

c ommunities. Ecolo9y 65: 689- 701. 

L OUW , G .N. & HAMILTON, W.J . i 9 7 2 • P h y s ·1 o 'l o ·j c a 1 a n d b e h a v ·i o u r· a 1 - 'I I Of 

of t h e u 1 t r' a p s a rn rn o p h ·11 o u s N a rn i b D s e r· t n e b r· i' on i d e p i do c h o (' a 

a r· ·2 n t o 1' s e a . a d o a 1 : 8 7 - 9 5 • 

h: .H. & LEVINS, R . 196t, . . Comp et it ·!o n, ha!::n t at :se1 ·2c t -': ·:_ .. ti , .:::nH 

c h a r' a c t e r· d i s p 1 a c e me n t i n a p .;rt c h y e n v i r, on me n t . P r' o c • ·=! t . /\ c c:l • 

Sci. USA 51: 1207 - 1210. 
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