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Cut curs cl~amcrer isr i~~ UIIJ eo~~rporrrion 

Th? ltvc \\ei:ht and dressing out pcrc-ntdpc ol'tt~c cnnu rat (Table 5 )  e~ccerl those 
of the giant rat and the domest~i  rsbb~t  (Or>cr~I‘rg:rs rrr~rr~.ul~is I..). Robertsot~-BUI~UC~ N u m b c r . 4 ,  d i s t r i b u t i o n  and habitat 
(1961) and Talbot c i  01. (1965) sufpcsted the u,c o f  the relationshtp b:t\rccn grosr 
weights. dressed carcass and viscer.11 ue i~h t s  in assc\sinp meat production o f  Afric.~n 

preference o f  large m a n l r n i i l s  in 
wilcllil;.. I t  appears that t l ~ c  grnss cut:er compnrcs f11vottri1bly trith n numhcr or Bonbu Ndjida Nation;d Park, C a m e r 0 0 1 1  
<l~)rnsntici~led spccics on there crllcr~:l. 

The IM*I"III.I~C con~po~it iot t  ol' 111~. CIIIIC r.11 cllrcnrs ( I , ~ t ~ l u  8 )  show\ tIi.11 tl~erc I, 
lcbs LII th .~n on t l ~ e  gi.1111 r.11 .IS reported b) S. S ,\J:I~I :lnd 0 0 Tctrc (u~~puh l t \ I~ed 
d.11.1) Data obtained from Kramlich er o l  (19'3) :tlso tndlcate that beef, r.ra I.tmb L l'. \. A N  I A \ ' I  L K E N *  ,,,I,/ J D ESSE Kt /<,,L. (b .  I~IIII:'~. B P 271. 

and pork ha\c higher fat contc~its than thc canc rat The protcin p:rcent:tpe cncesd, GU~OIJ~I, C~IIJI~~~UO~I 
that o f  the giant rat and most other dome):~c I~rcstock except for poultry i n  
\rhich 11 is sltphtly highcr. I t  is. ho\\.ever. prt tnsnt to  note that since thssc grass 

I 
cutlcrs \rere randomly trapped itnd kept i n  capt~vity 1111 they \rerc s1aug11t~rcd, their 
cx:~cl tlgc w:~\ not hno\rn. 11 II:I\ been cst.~hl~rhcd 111.11 tltc :~gc o f  :III ;ttttrt1.11 11.1s :I 
c o ~ ~ ~ l d c t ~ ~ b l e  clrecl on Illc ptutcitt :III~ fil l COII~UII~S (I'oII~ R. h l :~~ le r .  107.1) I t  ir. 
tllcrerorc, import:~nl to r r c~~pa i l c  this I t rn i ts l i~~n it1 Illc procnt prelirntnitrv pl~t~se 
dotncsticntton Park. C i t n ~ c r o o ~ ~  \\.I\ carried out, us~tlg system.~tic Itansect s:rmpl~np. The pllrk nrr.t 

\\as d~ricled tnco SIX blocks nt th ~ r t o  111 thc high dcn\tty str~iturn :!nd four In lltc Ion 
dcnrtt} \trrr!uni Total p~pulat t t>n crttmatcs o f the  mo\t iibund.~nt spccics ha\c bee11 

Rcferencw comprrrcd \rtth re,ults o r  pret1ou5 ground counts Accuraiy and prectsion o f  the 

AJ*Vl. S S (1974) T h  b~irlosy and d~~rncslic.rt:t?n rl5.r;. cutter <?;~~~rn,rr~~rgirt~th~.~,~~rr \$ .ttcthuu.x. estimates and appltcabtlity o f  l~ght  atrcraft i n  thee type\ o f  habitat arc dlscus>cd 
I%D Tirrsi~ L:ni,.rsily of llud.~il. Nlgcr~, The lor:~ltty o f  all recorded ;tntn~nl> was plotted on ;I 1 : 100 000 vegetatio~l nt.lp for 

AIAYI. S.S.. T C I ~ . ~ ,  0.0. & F~ l t !~ ro l t .  E.O. (193) B~h.lii0111.4l clluiige, ii, t t lc  AI'~Ic.III yi,~nt LII prepar.~tion t,f distribution maps. Kelnttve habit:~t prcfcrences rrerc cal:ulnted for 
(Criw~~?t#>?s Gs:trtbint~ta.i \Vdtcrl~t~(tsc) under dom:\tic:~t~on. I:. ~ f i .  tl'i/d/, J., 16, 137 l43 four major \cgctation types. Results arc Jlscussed atid costs cv:tluated. 

A 0 A C. (1970) OjJrial ,r:r,llioJc rf,t,rcrly~is o/lhc A~r<,~ittIb,r: ar/O/Y,t~i,.l A.roh~icrrl Cliorrri<t~ (I l lh 
Ildlllc~n) A s ~ ~ i i l i ~ n  of OWiiltl At~~ly1ic.1: Ch~~llisis \\'.t%htt!g~dti D C. 

KI~$\II Icll, \\ E .  l ' i ~ t t s @ ~ ,  A X1 & TAUUIU,  A. (19731 P,,,  c.c,s.I !/cm 1 % ~  AV1 t,tthlt hr,~' C C ,  Il&\unlc 
Ir:c . \\'crtprl. C~.nn~rlrul  

l ttn~tn. I f  l' (1963) Tkt i o ~ p ~ r ~ t > . ~  of r:8~ck . Y ~ / C ~ I ! ~ ~  for t n  p,.(,jit~r !IT,. prrnf,,c~r,~t. 01 T.  r~,z,l 
U n  rcccn\caicnt aerlcn dc. popul ~ t ton$ tlc grand\ it iommifcrc~ du Parc N.~ t~on. t l  dc 

Ir,t..tr Pub1 I V C N ,  NS  N I ,  ?-1121I I Uoub.1 N t l j ~ d . ~ .  .lu Canicroitn, ;I cte rc.111~6 p:lr ~ t ~ n c r . ~ ~ r c ~ . C c t ~ . ~ n t ~ l ~ s  sy~t~~n i . t t tq i te~  
I ' ~ ~ ~ I > ,  \ V G  ~ I A \ L U .  J 11 (l9711 . T , $ ~ ~ > .  r,at8/,8,~a,7,r ',: T ~ , ~ ~ / ~ , ~ /  I ~ ~ < ~ ~ , ~ ~ : ~ ~ ~ , ~ , ~ I >  11 r , , ~ . , ~ , , ~  L;I surlicc du I'.irc rut dl\tsfc cn *I% L O ~ C S  dont d c i ~ r  rompren.~nt dcs str.tte\ .I 

.i11\l C'<? . S.,,) F~.LI I . ' I~~,  tJ S A dcns~t& 6lcb;c c l  quntr: ;I dcn~ltc I'n~blc Lcs c\ t tn~.~l t~)ns tlc 1.1 populatton tot.klc iIc\ 
~ ~ ~ ~ I ~ I I I I M ~ ~ - I I L ~ I L ~ ~ .  \V. (l9f~21 '111~  ~ ~ ~ ~ g l ~ i  of t l ~  A(IIC.~~I ~~lc~?lt,t )I [l.9,,.,3,182!!'~ ,~j,i'.,,>,>) l',,,,. 

Z0~1 .  .S<u.. L*~rrd., 138. 131-135 c>pi'ci.. . Ic, plur ;lbond,~ntz\ so111 ct1111p1r8es oux rCs~rlti~ts de. compt~gch tcrrcdrc.. 

'1 \uux, J t.1 . I'A>XP, \V J A , LIIK~LI~. t i  P., \IUI>CZ~LKI, t D & T.%I Itor. XI H (19651 ri;,. ,II,,~I ;$nt?ricur\ I.'c\actitt~de et 1.1 pricisroa dcr estimat~onr ct I'ur;lr,.e d'un avion I:ger poltr 
l ' , d , , l t , ' , ,  /li>rl.~i::.il +tdl ( r v i * ~  ) i t  irr . ( f i r , , :  C8~tnnott~~~.1lll! Agrc.ulttbjal Hulr !(l\. I ~.ithcvr ces ~ p c i  d ' l~~tbttdts SOII~ dt\cuIC:\ I n Iocnlisalion dc II)U\ ICF :~ninlaitx PZCCII~L(C fltl 
110\,tt, t3tt~L<, t ngI.u~d rcport?e $111 ~IIIC cdrte dc \;.~L:I,IIIOII 1111 I :  100000 pour I ' ~ l . t h ~ r : ~ l ~ o t ~  dc cartes clc 

dt.trll~utlon Le, prCf?rr.nii.\ rcl.1!1\,.5 d'hnbtt.~t rurcnc ca~lculccr pour qu.tcrc tyllcs 
( \ lu~tr t \< rtpr r~ ,c<  i t i . i l  21 J~II,(~~I 1973) prtnctp.lut dr \Cg:tatton. Lcs rcsultnts sont d~scatc~ et Icr coi~ts eralu;, 

l 
l In t r~~t l t tc l i i~~ t  

Thc ~ I \ C  (11' I ~ y l i t  ailrt:lCt i t1  ccnwsiny li~rgc unguletc ~)op i t l . l t i~~ t~s  111 17:161 AIIIC~I I, 
\cidc\l,~c.~<l. hut In \\'c,[ .4i11c:t 11 I,, still r.lrc. Antnl;~l, nr' dt l l iuul~ ipo l  I ' r ~n i  thc .Ilr 
durtng the prr.ttcr p.lrt o f  t l ~ c  ?c.lr In \VC\( A f r ~ i . ~  .~nt l  I ~gh t  : ~ ~ r i r n f t  c.111 he 11.r~l olll) 

'f';crcnl .~.l.lrr.r\ Schir,l of l r,\8ri>nr.1cnl.tt Cc,nl:r\.slt.w Xl.~rl.~g:rncnt C14\\1 141 .\ IWI 
l' O I#,,\ IWJ, &,pnr. Ind.,>nc,t.~ 

'l'~c\,:t$t .~dd~e>> Z<~olos~whc Sl,~,~t,g,~~~~ml~~ng, Xl.ira.! \\.tr~l,tr.\\w 16, 8 h l~~t :~ l tc t~  l'), 
GC! nl.411) 
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'lnblr 2. l ' ~ ~ 1 ~ i ~ l ~ t 1 1 0 1 ~  F..I~~II~IIF.~ ( j )  of $omc 1.1rgc nt.t i~t~~~.i ls 1:) IO~S  J~.z~..it) slriltuni (1.11~) :~ild I I . o r ~ c  III~IIIIIII,~~ ~ru / ,~ rk r~ iu~ ts  b~ Uur~ba ~Vrl l i i lu h'otkarr~l h1r.1, I 4 7  
high du~'\ i t> stromm (HDS). B o u b ~  Ndj:d.i Nati*,n.tl Pirrl 

l Pop-ll :riur stop-tvarches ai id convcrtcd in to distance f r o m  the starting point  o f  the transe;i. The  
Dcn\ity Ln,' cs~tmil~e S.E cllstrihution\ o f  [he specier were thcn p lot tcd o n  U 1 : l00 000 vegetation n lnp o f  the 

Specie, 
-- Hl~~~ks t rn rum l I),) ( p , ~  

- park. 
Ci.rn:,~ov duilcl I.LVS 0 37 235 58.3 Densities for  each 64 Am' squnre \\ere j~ lo t ted for  oribi, bohor  rcedhuck, huhnl 

11- .. 0.17 113 3 . 5  hartebeest, roan  antelopc and delhssn \vaterbuck. N o  density m a p i  ue rc  made for  the 
111. .. 0.78 268 54.6 other species bccause o f  the sm:!ll numbers cncounrercd o n  t l ie transect~. Instead, the 
Vl. ,. 0.39 214 4.9 4 
IV-CIDS 0 ,411 202 42 9 

location ol ' indiviclunli  o r  Ilerds along rhc Ireoscct, h:~ve been plott:d and i n  rhc case 

V. .. I U6 24' 41 9 
o r  elepli:~nl. g i ra lk ,  rhlnoccros nnd &!inn1 cl.~nd. tllso Ihosc ind~viduals  occ;~s~on:~ l ly  

1Slrph:a:ll 1.1.1)s 0 02 I I - sec11 0~1tsidc the tra~iscct-str ip 

11. .. [I l7 43 - 1.0 cvelu:~tc II:I~II.II p r c f c r ~ ~ i ~ c .  t l ~ e  ~:I:I~Ivc Crcqu:ncy o f  species occurring ill c;\ull 
111- .. - ~ c p e t n r i o ~ t  type !$:IS ci~lculnrcd ns rllc t l c n r i ~ y  or:! spt,cics i n  the type co111p:lrcd 10 the 
Vl- ,, - - - tot:il density o i  the specie, i n  thc pnrh. Dcparturc f rom ;I i ~ n i f o r m  di5tr ibution \ \a< 

l IV-HDS 0.;5 116 - 
- - t e m d  by X'. v- .. 

Gt>.~i?c l -LDS - - - 
II. .. - - - ltcsull5 

111- .. 0 10 3.) - 
0 0s - I'iy~rrlr l io~r i S s t i r r ~ o l ~ ~ ~  

\.I- .. 12 
IV.III>S o IY 96 - Popul:~tion c$t i~~i : i tes for t l i i r tect~ s l ~ c c ~ c s  for  ho l l l  1.11.5 and III)S :ire given i n  
V- .. 0 I2  ? l  - T;lbles 2 and 3. SI:~ndard errors have bee11 cnlculatcd I'or six slwciu. .. I t  is possibl,. l,? 

Koritgw!~ I-1.1)s - - - vcrify fro111 the densities given in  T';~hlcs Z ; ~ n d  3 whet l~er  s t r i r t~ l ic~t t ion \v;l.\ :!ccurarc 
I I -  ., - - - 

- - - Stri l tn boundnries scetn correct Ibr h3rrchecs1, ronn. reedbuck and orihi. Ihr which 
111. .. 
VI- .. 0.23 55 - mean dcnslr iei ill [II~ I.IDS-blocks are con,.istuntly hiphcr thnn i n  t l v  LDS-blochr. 

IV-H[)S 0.33 116 - except for o r i b i  i n  b lock 111. There is n o  app:!rcnc nced l o r  srratiticatiorl for  con~r l i on  
V. ., 0 OS I8 - duiker o r  wnrthog, which \\ere fourld i n  Inore o r  less equnl densities throughout the 

Orihi I-LDS 0.81 515 73.7 park. 
I [ -  .. 1.63 4U I YJ'U 

111. ,. 2.81 964 1 16.8 T:~l,le 3. Popul;~ritm e<limnte\ ( Y )  ir~l lrt  held cotints of buhal h,\r~cbecrl, ro.>n. giarll elnrid and hufCllo 
VI- .. 1.01 248 47.0 in  low dei.>ily st~~ofum (LDS) end hish dc:ai~y \ l n ~ u m  (HDS). Bouhn Nc1)id.r N~litm.i l  P.lik 
IV-HDS 2 42 l220 1744 
V- .. 2 11 629 l205 hlr.lri P,-p. 

Rtc~lhta l  I.I.IlS 0 65 411 93 0 Spccic, n ~ ~ ~ ~ : h , , ~ ~ . ~ t ~ ~ ~ ~ ~  l lcrd,,,k~>~' h ~ t d  C, S r 
. - - - - 

11- .. l ,?$ 3 3  70 1 l l+ i l~ , \ l  I- l IlS 0 38 .l bl  07d 1 1  11 IJS X 
111- ,. l .7? 5'10 1.115 Il . Ill-I 1)s 0 33 6 l5  l S .  I203 301 3 h.~~tclx.e~l 
\ I .  .. 1 40 337 79 4 
IV-HDS 

\'I. .. 11 37 ll 38 2 77 11123 247 0 
I U5 932 107 6 I \ -  I IUS I1 70 6.78 0 811 2392 282 I 

V- .. 2.31 629 lU l5  V. .. 0.51 7.11 1.36 925 IS9 7 
Rhinown,, 
.- I-LDS 0 2  I;? II~:~,TI~, I. I n s  0.02 8.m - 102 .- 

It. .. - - 
111. .. 11-1 111- .. 0 31 

Vl. ,, - - VI. .. l1 I4 -. ... ... .... 
I\.-tIL>S 40 - l S I l l 1  l b76 - \.- .. 0 27 11.89 1,IC 

1-1 DS 0 51 ??.I 57 .I Cit;ll,l 1 1.11111 I. 

11- ., 0 99 2.13 11.1 7 
111. ,. 0 36 124 IIU14 I V -  .. 
Vl- ,, 0 56 125 55.; I .  S 002 330 - 
IV-HOS V- .. 0 M 20.MI - 

0 22 I I I .I1 9 
v. .. l1 6h I l8 hO 5 1111.11: I. I 1)s I1 30 4 S1 1.1,l 9 2  135 0 

\\.ile~hircL 1.1 1)s I1 3s 22 1 I I  1 111- .. 030  691 1.2: 122') 217 0 

11. ,. I OS 350 \I. .. 019 420 1.20 IYJ 146 6 

111- .. W73 "S0 1V. HL>S U .ll S M t1.90 IOJ? 204 5 

V!. ,, 0.01 I2  - V- .. 0 G2 .'.R8 I XI1 1065 

I\'-LIDS OR1 40s - 





d 150 L. l'. I 'on Lrn iererr crrrrl J. I). Lr,~.r l 

I I:. 3 DI~I~I~UIIOII of buf i lo  rn lhc Iioubr h'i1j1d.r Natlon.rl I'.rrk (10 5 77 :! 6 77) l .lrgc bI,xl, 
h~gh densrtj. med~urii hlocks. rnedlunl dsn,~~). smell hlockr. Irnr dcnvr\ 

Lnr.c~, rrrtu~urrol pciprr/irriotrr irr Ilorrho h'cliii/ir h'irtiotrcrl Pork 1 5 1 

l,in. 4. I>~str~butron of so111c large n~arnmalr in rhc Uoubn h'djide h':rrrcrn.rl I'nrk: (a) glnlfe (A ). 
Lr\rr~gun~ ( 0). elcphanr ( *): (h) rhinoceros (A 1, glanl eland ( *). 

l Rclati\e h;rhrtat preference> ofcrgl l t  species. as de~ ibed  from an~n ia l  d~. \ t r~but lons 
plotted o n  ;I 1 : l 00  000 \egetaticl~l o f  the park. arc g i i cn  in l able 5. 

Neither oribi nor reedbuck shoir :I significant h:lhitut ~rcfercr~cc,  altliougll reed- 
huck secnls to h;l\c a much higher prel'crence for i l r ro,~c~i \ . \ r r \ - rr inging forest close I n  
\\;trer. The 1:lhlc sug~ests a sm:iIl sigliilicont prel'crcnce for 7i.trttirrtrlrtr ltryi//orcr 
\\oodsd snvnnnn bj  common dtrikrr. hu l  the lo\\ perccritngcs for the r \ \o  denser 
\cgct;~tion types ( / . ~ o ~ ~ i ~ ~ / r r ~ i c r - ~ ~ l o r r o r ~ ~ \  s;~bc~rin;r t\ootil,lrld and frlngilig fbrest) ~ i i rg l l t  
\\cl1 reflect obserber bias rather than Il.tbrtat preference. \\';~rthog seems to prefer 
fringing forcsts. \ \ l i ic l l  is prohr~hly explained by the fact th:~t at the tinie o f  tllc su rvq .  l 

Tnlrlr 5. Rcli~tivc hebirzrl prcfcrcncc of some largcr ~~umn~als.  Boube Njdld:~ h'z~tionnl Park. 
s - Signilic.:~nt hahir.ir prdr.rrnt.c: n c. = nnn-sipnilie:~nl habitat prererence 

Rel:rli\-c prefcrcnce (".,) 

Anox~.is~us lsnh~~rliraa 1soherhnt.a 
T. l I,.k~orrprls Alunorl.s cluhrr 

3rooded fringing a n  savnr1n.r 
Spccrcr S.I\;I~II.I uoodlorld \\ot,dl.~nd woo~ll.~nd 

- 

I' 

UulLrlo 30 16 45 9 S (I' c 0.001) 
Co1111rion duiktr 35 19 17 29 S (P < 0.05) 
l larrcl~cc~l 29 16 19 36 S (P  c 0 05) 
Oribi 30 17 22 31 n s ( P c 0 I )  
Hccdbuck 30 2') 17 24 n s ( P <  01) 
Ro;rli 36 9 25 30 s (P  < 001) 
Warthog 23 3s 2 5  I I s(P c 001) 
N',ltcrhr~ck G 85  3 C, s ( P  < 0001) 
. -- 

the cl:lycy soils were loc:~l ly covcrcd \ ~ i l l ~  ~nonocolyledons \\it11 bulbous roots. ;I 
prcfcrrcd food i tem t11:1t Ii:~tl hecome a~;ul;lhlc nftcr the r;~ins 11:ltl softcried the soil. 
\\':lrttlog seems t o  avoid I .  clokcr-\\oodl;~ntl t o  n cert:lin degree. As cxpcctrd, \v:rtcrbuck 
\\:IS foutid predoniin:~ntly In  the fringine forest, close to the prrncipal stre:lnis. N o  
\v:lterbuck \\as seen nio1.e thxn 2.5 kn i  abvily fro111 major \\atercourses. 

I 1;lrtebeesl shows :I sig~lificarit preference for I. rlokrr-\voodland and tencls t o  avoid 
the [ringins forest. 

Koan antelope, beirlg more o f a  browser t11;ln hartebeest i n  tli is region (C. Geerling. 
personill comn~unic;~tion) shoas a preference for 7zrrrrb1c1lirr Irsi/lorcr wooded savannil 
and, t o  a lesser extent, for  I, clokn-savanll:~ woodland Roan seems to avoid ttlc 
fr inging forest c \ c n  rnorc than hartebeest. 

l311tl'nlo have a clcur preference 1-01 Isohcrlir~icr-Afot~ofc~s-s:~vanna woodland and, 



l L P I t r ~ r  l a t r ~  rc.11 o~ r i l  J D .  Ls ic . r  L ,  1 ;  , I I I: B I I I I I  h l53 
l 
l 

.I lcs3er e\tcnl. for 7 LI\IP,:.I \ r ~ l  d cd  s.i\.tnni (1r.1, \pcc~c, 111 hot11 {!pc, a r ~  .\cAII~II~Ic~I~III~~I~ 
s1111ll.1r (tall pcrcnn~,ll\) . lf ld c ~ ~ n ~ t ~ l u t c  c ~ c c l l c ~ ~ t  gr.17111~ l,vr 1111. S ~ ~ L I C ,  I t  I, not clc II th ink XIcssr, J KFor Njc ,lnd XI t.tl.1111 I for thclr . i s~ l \ l . l ~ l ~C  111 thl\ \ur\Ck 7 he 
\\ hy the! sccm 11' I r  l d  I I / I J ~  (I r\oodl.ind 

.Ill,r.lit pll,itc,~ b i  h l r  S i'.~ttcrson .lnd ~ h c  ~u;ce~sot'thc sur\e) l\ Iar;el) credited 
10 con* ; i~ ln l i~u~ fl?in.r 

Di5cursion \\c arc grateful to Afr~cat l  \\II~IICC 1e.idership I-oond.~t~<jn . ~nd  the G:rnrn:~n 
Colllpflt is011 1 f ~ r r 1  1111 crra/,qr <r l~fr~/  srrf~rpk roufr11 i \ g ~ ~ ~ k . y  ft)r Tcchnlcal Coull:r.~t~.>~i. \\ ho I~II.II~CC~ this chetil'c 

Annual grollnd salllplc coll l l t i  o f   he pr1rL hnbc l1cc11 c.lrrlcd out slnce 1974 (\',l11 
1 avicrcn Rc Bo,cli. 1977) 'Thc rc,ultr of these cou l~ t ,  IIIC ccvnp. l r~~i  \\ irh the plc\cllt 
d.1t.l in Table 4. Ilelcrcnc~.i 

There ii no ebidcnic t h ~ t  anlm.11 nitnlberr h:t\c cI1.1ngcd siprl~fiiantly durlng thc II,,,, 11, ?,I L 11976) L,!~~,<I, < l  ,,/,,o/,,,. ,I", F.,,. ,\.,:~,V!.J/ tie ntmbc~ ,A.~I,! , I  l>,,. LIC T ~ . I %  No : 
1.151 3 )ears R \ r  74 o h  FAO. Rlw.  

Thcrc is a prcat d~\crcp.lncy bct\\ccn ~ h c  acr1.11 .111(i ground csllmntc\ for tllc I 
,",,,,l, p ( l  \ 8 ,  , l :  l I, 1,. , l ! l /  ' 4 ' '  1 ' 8 .l I 2 0'm-I 

\mallcr spcc~c, tllc d ~ f l c r c ~ ~ r c  being pronounced lor ~ t r ~ h t ,  cornmon du~hcr an11 0 R S l 0 51 . Ccntrc <I: \ Ihbijn 18. C ,tni~.r ,In 

w.~rthog f stlmatc\ for l h o c  sp:.le\ ol)t.lrncd II,IIII l ~ c ~ ~ . ~ l  C<)IIIII~ .1rc S U ~ J C L I  I,' 
J , . t t \ ,  C h1 ~l969)S~1ni~I#ng !I LII!~,~ i,,r .ic:t~l L: , . U  of~kcldlcfv p>p l~ l , ! l l~m~ l A/I a121 f c , r  J 

34 ( .pc; I A).  46 49 
n;g:rtnc countlng hlal  111c t.~ble ~u:.~g~sts that only 3 J , , .  24".. and 5 0 ,  o f  or~b l .  ~I,I,TI... I) & S ~ U A I ~ S ,  I!. (IV,~,I \,,I,,, c , ~ I , . . , ; L ,  d~ I., ,,,,I, p,,~,/,ct,,l,,q ,I,, C,>,JW,,I,,,I ~ U I Z ~ I : I L I / .  

common dulker and \\;~rlhrip, rcspcctibcly. ucrc sccn f ~ o m  thc ;Itr as compared 10 o I< S T 0 hl., CL.:IIIC Je S ~ U ~ I I I J C .  C.IIIICI;?U~ 
ground counts. 0t ic cottlil i~ l~crn ;~ t ive ly  assume an cqu.~lly Irllportanl positlvc bias III N41t~i.i~-Gr~flj l l~,, h1 (1975) C,j~r.tr:tig ,t,~r,rs:/~ A\\'FL-h.,ndb,?,A nil. I fc.1, l .  J .  R Ctirnsdell nnd 
the cstitliatcs derived f~ t i r n  ground counts. hut this is t ~ ~ l l ~ k c l y  since. the four climcrc~ll 11 7 Ili,r~cll). Screngcll C~..l<.({i~.!l hli~l\ili~fulE Prt l~i~i~lr i -c.  K~tat .1 

ground censuq rncthods \v l i~cl i  \\ere sirnultruncou~.ly c 11 r ~ e d  11111 (K~l lg ' ,  CCII\IIS 111e1liod. I,I.,N\< I I, L, C J . S ~ L E .  J.11,. SI +..II$-I~I<IC I ,  hl &JOLLY, C; hl, (1977) Avr1,11 \y\krn.Itr<- \anipl~t!k! 
,l~'~>ltcd to ccri%itrr\ atf I.~ryc 11111111111.11 l ~ ~ l ~ l ~ l i t ~ ~ ~ ~ i ~ .  111 Kc~>y.i  Iliil .(/I l1  r6N 1 .  IS, 139 1.16 

ro.ld-strip counts. 'n lc.111-v~s~b~l~ty' -n~cthod and ?I.IIII~~C i I r ~ \ c  co~tn t \ )  d l ~ l  not glvc I,, ..X,, t I< A ,  c J & \VI.=~*,, 11 (197:1 >\,I i~ , t~ . t~g . t t~~x~ ,,~SLI,IIC ,<NII,C, ,*r 1t1.t. 111 .ICII,II tr,111-.mt 
s~gn~fic.~nlly c l~l lcrc~l t  c s t ~ ~ i ~ . ~ l c . ~  (V.ln Lavierel~ 1079) Tllc tl~llercnci. IS Ic\\ pro ,.IIII~IIII~ 1.11~: n,.111111111 P~IPIIIIIIIIII. t .(/I I 1  N4!l J . 10. 175 191 
nt7unccd for rcedbuck. nl t l io i~gh our estlm.ltc> sccm ncg.it~rsly blascd 11 I. SIIL. l \ \ I ~ R E \ ,  L l> (1976, !l, 11 ,.l, 'l',,, ,.,!,I,, ,l, 5 & 8pt,/,t:,,~r)j (1, v,.~ril, , ! I , I ~ ! C I I ~ ~  , . S  JAI r tg l~~ 

gcsted th:rt aerlnl \amplc counh for thc above n ~ c n ~ ~ o ~ i c ( l  \pcs~o  111 the,: ~ypes c,f I>.K c'r Tmi n., I. RA1 75 051.. I hO. I16at  
I \ I \\IIRI X.  I P (1979) S J I ~ ~ I L  dr~ , .c  c <  L J ~ I  cf I..rscr n n r t ~ r x t ~ l s  b> ~ I I C . I I I S  ctf q..tcrn t t ~  belt 

l iab~tn t i  are not to he rccommcndud The ba l~d~ t )  o f  1111. c o n i l u ~ ~ o n  for \\arthog I\ 
I C . , ~  e.15 In H i/,L'/c .\I.trr4, ,, p,,i .r rn S,,,.rc.*t. h Il ,,.~,ll~:!.l(cdi S S A J , I ~ :  A I D HJ~-I:J~I. 

doubtful, a\ ccnru\ rcsultr for lhls spccle, arc alr\.l>\ subject 10 unknossn counting !‘p 0-55 Tqlor & Frdn.~r. Lc.~id.w 
error,. Thus. deprndlng on ucnthcr and tlme o f  the day. :I Iarylnp nun~bsr o r  ~ n d l \ ~ -  V,,,, I ~ \ l i r r \ .  L P. 8- nosct~. hl  l (1977) Li.lluattu:, d n  dc~w~er de gland, 111.tnirnlkra d !m Ic 
dtlills hiding under thick cover or In burrons will bc ~ n ~ s s t d  dur~ng the census. l*,src K,#I~~I~;I dc Bt~~:l,.t Ndldi, C.tuic!~~<tr, l a  K , r , v  C./ 10 I'Jc., 31. 3 32 

The results for the largcr ;~nlclopcs agree much morc c lox ly .  there is no sigllificnnr 
dilTcrencc for tiartchccsi ;Incl roan (P > 0-05). For Ino\r othcr spccies listcd in tllc (A1o111t.s. rill, rt,,.<,iretl 28 JINIC., 1978) 
t.iblc, the cstimatcs arc ill good ;I:rei.nient. I-loneber, nlorc than ttricc as n1:lny 
huflnlo \\ere cstim;~lcd from the air but neither aci1.11 I IO~ ground sn~nplc count, :Ire 
\ultablc to cstlrnatc 1111n1bcr\ o f  h ~ g l ~ l y  greg.trlous nnl~n.il\ Ilkc hufl.ilo a t ~ d  cland 

Acr1a1 Ir.~n.cct rnmplc count\ arc recornrt~c~~iletl for 1.1ryer hrrbi\orc\. bu f l , l l ~~  .IIIC~ I 
cl.lntl exccptrd l or the c \pcclc*. tat.11 count\ or s.~tilplr cm>llnc\ .II~ morc Jppropr~.llc 
( N o r t o n ~ G n f l ~ t h ~ .  197?. \ .ln I .l\,tcrcn. 1976) 1 

I 

N o  d:11:1 cnist on cct,ls 01 ilcrl.rl sur\c)\ In \ \cr l  A ~ I I ~ . . I ~  N.IIIG)~.II P.~rks c,r c,~hu~ 
NIICIII~C rcscrscs. C'<I,IS OIIICII :IIC 111e IIIIIII~II~ I':IC~C>I I~>I ICVI~, IIII~J~VI \\'II~III'L, I)CII,II~. 
IIICIIIS 111 niosl \\CS( Afric1111 CC~IIII~I~CS. AII cl;(i~iit~(e (11 t l ~ c  co\t; o f  1111s survcy \\;I\ 
mxde, includln< only thcnctu.il llylng ttmcnnd t ran~por l  ol'f11e1 Tlic al lcral i  \\as hircil 
from the capital. some X00 km front thc silr;cy arc.[ PII~II sal.~r) .tnd fuel cokt, ucrc 1 
111~'ludcii In the Iltwrly rent of lllc .llrcr.lft (?1  000 fr.lnc\ C l A. ; l b i ~ ~ l  l I S  S9;) but 
no further pcr>onrlcl c,rst\ rrerc cmin,~dcrd l ot.11 cost\ onlotlnt 484 300 fr.~ncs 
CFA ( - U S  21953). \\IIICII IS IC~S  illan US 21 00 per km: Of t h ~ >  27 ' .  arc co.tr o l  
pailtlontne fllphl.. 57'  .Ire i i,\ l, ofthi. a~.lu.i l count .~nd 16'' , o f thc  tot.11 vcrc i g > \ l \  

c4 lucl rratisporl 
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