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Rhinowacch is 2 small non-governmencd organisarion based ac che Lrniversicy of London. ir is run 

by D r S. Alibhai and Z. Jewell, and has been censusing dnd monicoring black rhino in Zimbabwe 

since 1992. in conjuncrion wich che Deparrmenr of Naciond Parks and Wild Life Managemenr. 

Rhinowacch is a research group dedicared CO working closely wich managemenc co provide cosr- 

effeccive, non-invasive and suscainable solucions co managernenc problems relaring CO black rhino 

procecrion and monicoring (see AlibtLdi & Jewell, 1993: Aibhai, Jewell 5( Towindo, 1995: Nibhai, 

Jewell & Towindo, 1996: Alibhai & Jewell. 1997). 

This piloc scudy in Ecosha Nacional Park (END) was commissioned by che Miniscry of 

Environment and Tourism (MET) of [he Republic of Namibia. and joincly undercaken in rhe 

field by che scaff of MET and Rhinowacch. The main objecrive of che piloc scudy was ro 

invescigare che praccicaliries, chiough d full-scale field crial, of using a spoor recognicion syscem 

(developed by Rhlnowacch in Zimbabwe) in conjuncrion wich existing mechods used in ENP for 
I 

che censusing and rnonicoring of black rhno. The pilot scudy was undertaken ar the suggescion of 

Rhinobatch, after an initial feasiblicy scudy by Rhinowacch in December 1996 (Mibhar 8( Jewell. 

1997) had suggested char chis cechnique could be producrively incegraced inco che exisrins 

rnonicoring scracegies employed in ENP. The piloc srudy was suggesced as Level 1 of  a 

development plan for an incegraced role of clis cechnique wiclGn rhe exisring syscem (Aibhai & 

Jewell, 1 997). 

From 13 - 30 Augusc 1997. MET sraff and Rhinowarch carried our a joint scudy in WO phases 

involving che use of whole animal phocography and spoor phocography respecrively co establish 

[he numbers of black rhinos visicing wacerholes at Namuroni. At rhe rime of wriring chis reporr, 

che resulcs from che whole animal phocography (MET scaff) were nor available. However, che 

results from the spoor idencificacion rechnique revealed chac che maximum and minimum 

esrimaces for eighc wacerholes, for which sufficienr dara was available, were 47  and 55 individuals 

respecrively xvich Chudop (13) having che highesc number of individual bldck rhinos visicing dnd 

Tsumcor (2) rhe lowesc. The resulcs from this piloc srudy illuscrace clearly chac chis cechnique can 

be used sCfeccivel?- co monicor che black rhino in che EXP. Furthermore, for mm)- ;~nirnals, i c  is 

hoped (when che \vhols animal phorography analysis has been complered) char i c  will enable rhe 

rn;trching of rhe individual rhino ro ics spoor. 

I r  is proposed rh'ir chr developmcnc of [his rechnique d r  E S P  mighr be continued ro Level 2 '4s 



ouclined by hlibhai S( Jewell (1997). This level would require complere spoor coverage of all 

effective wacerholes in che Samuconi section over a longer period CO provide a reliable escirnace of 

che black rhino populacion in char area. Once a complere spoor library of individual black rhino in 

che Namuconi area has been established ic  would be possible co srarc scudying rhe ranging paccerns 

of chese animals. Since che spoor cechnique also enables che idencificacion of calves, che scudv 

w o d d  also provide informacion abouc che birch race for chis area. 

2 PILOT STUDY OBJECTNES 

For che presenr scudy, four objeciives were recognised by Rhinowacch and che sraff of che ENP: 

2.1 T o  collecr spoor phocographs from wacerholes in Blocks 9 and 10 of ENP over a period o f 3  

nighcs per Block and CO escirnace black rhino numbers drinking ac chese wacerhoies over [his 

period from spoor alone. 

. 2.2 T o  ~ p h c o g r a ~ h .  using flash phocopraphy in moonlic condirions. black rhino drinking ac chese 

wacerholes over che same srudy period, and produce princs CO enable idencificacion of individuals 

and an esrimarion of numbers drinking ac the wacerholes. 

2.3 T o  accempc CO march spoor phocographs wich whole animal idencificacions made by ENP 

'sraff ac che same wacerholes over [he same period. 

2.4 T o  assess rhe praccicalicies and relacive merirs of raking spoor and whole black rhino 

phocographs over che scudy period, and CO make recornmendacions abouc how chese techniques 

mighc be effectively incegrared and used CO benefir monicoring in ENP. 

3.1 Waterhole coverag 

The pilor scudv was joincl? undercdken by Rhinowarch dnd rhs sraff of [he LIET from l3 - 20 

Augusr 1997. I c  was underraken in cwo rhree-day phases co cover black rhino acriviry dc  

warerholes in Blocks 9 ~ n d  10 of E S P .  In Phase I (Block 10) warerholes d r  Aroe, K~meeldoring, 



Klein Namuroni, Mushara, Tsumcor and Twee Palms were c'irgeced. In Phase I1 (Block 9 )  

wacerhoies dc  Chudop, Grooc Okevi, Klein Okevi. Kdlkheuwel, Koinagas, Lseunes and 

Okerfoncein were cargeced. Global Posirioning Syscems were used co provide sxacr locscacs for 

fucure reference work in [his area. 

3.2 Black rhino (whole animal) photography 

ENP scaff were posicioned in vehicles dc each designaced wacerhole. Observers acrempced co cake 

flash phocographs of each rhino which was observed ac che warerhole from froncal and lateral 

positions. The escimaced opcimum posicion from che rhino for phocography was l 5  mecres. T h  

was achieved eicher by leaving che vehicle or from wichin che vehicle, using 200mm lenses on SLR 

cameras wich flash unic. Photographs are being processed ac ENP ac che rime of wricing [his 

reporr, and resulcs pending. Animals observed were recorded on a data sheer (Appendix 1) giving 

derails of individual idencificacion feacures. An accempc was made co record che posicion of 

entry, exic and pach followed by each animal observed ac che wacerhole on a warerhole map (see 

Appendix 2) for rnarchng wirh spoor idencificacion: 
- .  

3.3 Black rhino spoor photography 

This involved che idencificacion of individual biack rhino from spoor phocography. 

Each morning Rhlnowacch reams phocographed spoor lefc by rhinos visiting warerholes which had 

been covered che previous nighc for whole animal photography by che LMET scaff. At each 

warerhole a Global Posirioning. Syscem was used CO map exacc posicion should a UTlM mapping 

svscem be adopted for fucure work. An inicid 3G0° visual search over che subscrace approximacelv 

20m from [he edge of che wacer ac each warerhole revealed spoor cracks which were rhen 

syscemacically back-cracked as Fdr as necessary CO permic clear spoor co be seen. Each concinuous 

spoor crack was identified as one belonging ro a single individual. Different spoor cracks were 

labelled as pocencially belonging CO differenc ~nirnals. The spoor phocographs were then caken 

using a srandardised procedure, wirh a Pencas K- 1000 manual SLR camera carrying 400 ASA 

b/w prinr film. Borh Ietc ~ n d  iig hr hind spoor were phocographrtd. .-\ merric ruler was piaced cn 

che ground ro the lrfc and beneach [he spoor for scale. dnd a photo idenrificarion slip (Appendix 

3) complereci .ind laid under rhe ruler for subszquenc idencificacion of each spoor phocograph. 

The phorograph was cdken directly above rhr spoor ro allow disrorrion-free analysis. From each 

spoor crack idrnrified. A maximum number of phocographs were taken co dlow incerpreriicion 



from the widesc possible base OF idormacion. 

Princs were developed, and analysed ac rhe Sinamacella Research base using [he variecv of 

mechods being developed by Rhinowacch for individual recognition chrough spoor analysis, 

including paccern recognicion, proporcional measurement analysis h e r  photographic oprimisacion 

and mulcivariare analysis including modal cluscering and canonical analysis (Alibhai & Jewell, 

1997). Using rhese cechniques, che number of rhinos was esrimaced based on a minimum and 

maximum for each wacerhole. Rhinos revisicing [he same wacerholes on differenc days or 

different wacerholes were also identified using cheir spoor. iUthough 13 wacerholes were included 

in the study. only eighr produced enough reliable daca for analysis. primarily due co rhe very 

limiced dmounc of time available for [he scudy. 

3.4 Marching of spoor photographed at each warerhole to rhino identifications made at that 

warerhole by ENP staff over the same period. 

l 

This was done by accempcing CO rnacch posicions of spoor each morning wich posicions of black 

rhino arrivdl and deparrure at wacerholes as made.by ENP sraff the previous nighr, and where no 

1 whole animal photographs were available, by macchins observed descripcions as ouclined on the 

form in Appendix l.  For example if a cow and one rnonch old catf were observed at a wacerhole, 

l 
and spoor of cow wich one monch old calf found in evaccly [he same position the nexc morning, 

and chere were no other similarly aged paired spoor found, it was assumed char [he rwo were 

marched. ~c'should be poinced our. however, char [his did not cake inco accounc che possibiliry 

chat anocher similar pair of animals mighc have visiced [he wacerhole afcer che ENP staff had left - 

for example between 4am and 6am. Full consdence about macching could only be achieved with 

complece nighr coverage. 

4 RESULTS 

4.1 Water hole coverage achieved 

T,lbles I ~ n d  2 show rhe acrual coverage, during phases I and [ I ,  of warerholes by boch ENP sraff 

and Rhinow;~rch. F i~ure  1 shows chs coverage on J map of Blocks 9 and 10 in rhe Namuroni area 

of ESP. Good ,o<neral coverase was achieved, [he few omissions being due ro continual pressnce 

of lions (e.g. Klein and Groor Okevi). Coverage b:. E S P  sraff was in mosr cases dchieved from 
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TABLE 1. Phase l .  Daces of six wacer holes covered in Block 10. ENP 
whole rhino phocosraphy carried ouc ac night time and RW spoor 

photography carried out the following day. (+ = covered, - = nor covered). 
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TMLE 2. Phase 2. Daces of seven wacer holes covered in Block 9. E S P  
whole rhino phocography carried out ac nighc rime and RV7 spoor 

phocography carried our che Following day. (+ = covered, - = nor covered). 



Fig. 1 M;rp 01' Study Area - N a n l ~ l ~ o n i ,  ENP, Blocks 0 irnd 10. 



1800 hrs uncil 0100 hours, and Rhinowacch coverage from OGOO hrs uncil all wacerholes h d  been 

covered, which in mosr cases cook uncil 1230 hrs each day. Table 3 shows che locscac ac each 

wacerhole and cke subscrare qualicy. The subscrace qualicy ac rnosc wacerholes was quice good for 

spoor work. Even dc wacerholes where sconv subscrace predorninaced (e.g. Klein Namuconi), 

back-cracking che spoor usually led CO areas where che spoor could be identified easily. 

4.2 Black rhino spoor photography 

The quality of black rhino spoor photographs caken ac che wacerholes is shown in Tables 4 and j. 

for phases I and I1 (black rhino photographic prirus caken by ENP sraff were not available for 

analysis ac chc rime of wricing [his report, and are cherefore noc included in a quality assessment in 

Tables 4 and 5). A simple scale from 1 (Good) co 3 (Poor).was used co classify che spoor qualicy. 

Photographic techniques were scandardised, and [he phocographic resulcs varied in quality 

depending on che qualicy of the spoor crack only. The quality of che spoor crack was found to be 

related CO: 

4.3.1 The.age of the spoor. Spoor made early che previous ivening was less clear chan c h a r  made 

lacer during che nighc. Generally, che earlier che spoor was phocographed in the morning che 

beccer che qualicy. 

4.3.2 The lighc condirions. Spoor phocographed very early in che morning when che sun was low 

beneficed from bercer light concrast than spoor photographed when the sun was higher. 

4.3.3 Wind condirions. Winds were unusuall~ high during che scudy period and irnpacced 

direccly on the lifespan of che spoor. 

4.3.4 Accivicy of other animals a[ che wacerhole. Heavy acrivicy by ocher animals coming dcer che 

rhino affecced spoor survival and qualicy. This was particularly imporranc where elephanc acciviry 

was high. 

4.3.5 Subsrrace. The qualicv of che subscrare for holdins a spoor princ was irnporranc. I c  was 

easier co find good spoor on sandy subscraces chan predorninanclv stony subscraces. 

The number of individudl cracks phoco?raphcd, dnd chr sscimaced minimum dnd maximum 

number of rhino visirinp [he wacerhole on che previous niphc Are recorded in Tdbles 6 And 7 for 
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ThBLE 3. The phases when the 13 warerholes ac Namuroni were 

covered and the locscac (using GPS unirs) & subscrate qualicy for 
each wacerhoir. 
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ThBLE 4. Phase 1. Spoor qualiry and rhino phoco quaiicy for six warerholes in 
Block 10. (Spoor qualicy scale: l = Good, 2 = Average, 3 = Poor. ENP rhino 
photo qualicy data nor available). 
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TABLE 5. Spoor qualiry and rhino phoro qualiry for seven warerholes in 
Block 9. (Spoor qualiry scale: 1 = Good, 2 = Average, 3 = Poor. E S P  rhino 
photo daca noc available). 





of' ~ l l i ~ l o s  ~ ~ l i o ~ o g r , ~ ~ ) l l r d  ,111tl I:N1' rlli~los seen l o r  seven w;~rrrlloles i l l  Rloc.l; 0. 



Phases I and 11. Minimum and m u i m u m  numbers were escimaced in order C O  accounc for 

variations in spoor quality where necessary. In the case of Twee Palms, spoor was in each case 

photographed in lace morning and qualicy was noc sufficiently good for estimations to be made. 

The escimaced minimum and maximum numbers of black rhino for each wacerhole is shown in 

Table 8. The escimaces are represented as minimum and maximum because in some inscances it 

was not possible co decerrnine the exacc number of rhinos from their spoor. O f  che eighc 

wacerholes for which sufficienc data was available, Chudop appeared co be visiced by che largesc 

number of rhino ( 1  3 individual rhinos) and Tsumcor visiced by che leasc number of rhinos (2) 

over the chree day period. The TOTAL minimum and mzximum for all eighc wacerholes is 

shown in Table 8 (chis figure cakes inco dccounc reviscs by che same animals CO che same 

waterhole). This coral was then correcced co allow for overlaps between wacerholes and the 

CORRECTED TOTAL shows an escimaced minimum of 47 and maximum of 5 5  black rhino 

for the eighc wacerholes (i.e. Rhino 1 was counced chree rimes and Rhinos 2, 3 and 4 counced 

4.3 Black rhino (whole animal) phorography 

. The number of black rhino sighcings, and number of sighcings phocographed are shown in Tables 

6 and 7 for Phases I and 11. Ic was considered likely, from reports of visual sighcings and 

individual animal feacures, chac some animals were sighted on more than one occasion during the 

course of one night, and chac [his would be revealed by whole animal phocographv where 

photographs had been taken. The number of sighcings were rherefore not assumed to be rhe 

same as the number of animals visicing che wacerhole, as it was possible char some animals 

returned more than once a night- CO visic che wacerhole. 

4.4 Relationship benveen number of spoor rracks and escimaced number of rhinos 

In order CO see if the numbers of spoor cracks could be used as an indicacor of che number of 

rhinos visicing wacerholrs, the nvo variables were plocted and the relacionship cesced scaciscically. 

Fig. 2. shows char although che correiacion between rhe [WO variables was highly significant (p = 

0.0002), che only safe conclusion char could be d r;~wn from che ,~nal>.sis was char when r here were 

few spoor rracks, [her? were fewer rhinos. However, the increase in che number of spoor rracks 

did not nesrssarilly indicace an increase in che r.umbsr of rhinos. 



WATERHOLE 

TABLE 8. The minimum and maximum numbers of 

rhinos esrimaced from spoor for eighc individual 

wacerholes and [he coral for h e  eighc wacerholes. The 
correcred rocal rakes inco accounc same rhinos which 

were seen ac differenc wacerholes. 



FIG. 2. The number o f  spoor cracks idcnr i f ied each dav ar individual wacerholss 
plocred Against [he rnl~virnum sscirnaced rhinos (see T ~ b l e s  G Sc 7). 
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4.5 Revisits by rhinos CO che same warerhole 

Analysis of spoor phocographs revealed rhac some rhino had visited a parricdar wacerhole on more 

chan one of che observed nighcs. Fig. 3 shows an analysis of revisics by individual rhino co each 

wacerhole for seven warerholes for which sufficient daca was dvailable (Klein Yamuconi was only 

covered for second and chird nighcs). The firsc column for each warerhole indicates number of 

individual rhinos (based on che minimum esrimace) visicing a wacerhole or! che firsc nighc. The 

second column shows che number of rhinos which had dppeared che first nighc which reappeared 

ar che same wacerhole on che second nighc, and che chird column represenrs rhe number of rhinos 

revisicing rhe same wacerhole over all chree nighcs. e.g. for Chudop, rhese figures were 3, 2 and 1 

respectively. For all seven wacerholes, of che coral of 16 (basedon che minimum esrimace), G 

individuals (38%) which had visiced a particular wacerhole on the first nighc revisited on che 

second nighc and 2 (13%) visiced the same wacerhole over all chree nighcs. Fig. 4 shows the 

numbers of rhinos appearing for the firsc rime on che second nighc ac eighr wacerholes. O f  this 

l 
seccion of che populacion (23). 4 (17%) appeared che following nighc. Taking inco account all 

che ihinos, ic. was found chac 27% visiced the s&e wacerhole on a corisecucive nighc. . Howeve'r, it 

s h k l d  be poinced out rhac che warerholes. were covered over a period of chree days only. To get a 

I more reliable escimace of che percencage of revisics by rhinos ro che same wacerholes, the 

wacerholes would have CO be covered over a much greacer period of rime. 

Ic should be noced chat fresh spoor survived only a few hours under condirions prevailing during 

che siudy period. and chere was no risk chac spoor from a previous day mighc have been re- 

idencified che following day. 

Fig. 5 shows [WO spoor phocographed on successive days ac Leeunes wacerhole. made by che same 

animal. 

4.6 LMovements benveen wacerholes 

Analysis of spoor phocographs also revealed chac four of che animals idencified from spoor had 

visiced more than one warerhole over che scud? period. T'ible 9 shows char rhino 1 visiced Klein 

N;lrnuconi on 15-5-97. Kalkheuwel on 15-8-97 and Chudop on 19-8-97. Rhino 2 visiced 

K,~lkheuwel on 15-5-97 ,lnd Chudop on 23-8-37. Rllir~os 3 ,ind 4 (;: cow and c,llf) visited 

Chudop on 13-8-97 dnd Glkheuwel on 20-5-77. 
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Fig. 5 

-4 dnd B are phocographs of righc hind spoor, boch caken dr  8am,  on 19-8-97 and 20-8-97 
respecciveiv, at  Leeunes warerhole. .A and B were shown by [his srudy to have been made by 
[he same animal, visiring che wacerhole on successive days. 

Pl~ocograpll ,A spoor was escimacrd CO be 8-12 hours old ar rhe cirnc of phoco~raphv, dnd was 
[herefore made early evening on 15-8-97 

Photograph B spoor was es t~mated CO be less than 4 hours old .lr [he clmr o i  photography, dnd 
was chereforr mdde earlv in the morlnlnp of 10-8-37. 



'I'AIILli 9. I l l~ino Inovelllcn[s hrtweltll wa~rrholrs  as dcrrrlnilled by spoor. Four rl~illos, ~ w o  i~ l~ l iv id t~ ;~ l s  ; I I ~  

o ~ ~ c  cow-c;~l l' pair ,  ;~ppeil~.t.d co lliove 1)etwcrn w;~icrholcs. ?'lw sl)oor of' I l i ~ i n o  I was 1)iclird t ~ p  ;I I rllrrr 

\v;r~rrl~olcs ;111ci r he orl~ers ar two w;~rerholes. 



4.7 Marching black rh ino  idcncificacions to spoor 

Where possible, black rhino spoor were marched CO animals sighced and ~ h o c o g r a ~ h e d  ihe 

previous nighc by ENP scaff. Tables I0 and 1 1  show macches berween Rhinowacch spoor cracks 

and ENP whole animal phocographs for phases I and 11, given in each case by che respeccive codes 

used by ENP and Rhmowacch. Ac leasc one animal per wacerhole was marched for eight different 

wacerholes and a rocal of 39 macches were made for all eighc wacerholes. This figure does nor 

conscicuce che accual number of individual rhinos since cherc were several rhinos revisicing 

wacerholes and,  of course, a few individuals moving becween wacerholes. Since che accual escimace 

of rhino numbers from whole animal photography was nor available, i c  was nor possible CO see if 

chere was a scaciscically significanc correlarion becween numbers as obcained by whole animal 

phocography and chose obcained by spoor analysis. 

S DISCUSSION 

As ouclined above, one of che objeccives of [his scudy was CO assess che praccicalicies and relacive 

merics o f  raking spoor and whole black rhino phocographs over the scudy period, and co make 

recornmendacions abouc how chese techniques mighc be effeccively incegraced and used CO benefic 

rnonicoring in ENP. 

5.1 Wacerhole coverage (ENP and Rhinowatch) and daca obtained 

Good general coverage was made of rhe cargec wacerholes, as ouclined in Tables 1 and 2. 

However, noc all of  che daca sachered ac chese wacerholes was useable, and che final daca used 

reflects coverage of eighc waterholes for che reasons ouclined above. Ic was chouShc chac che inicial 

cargec of coverage of chirceen wacerholes was opcimiscic given che very shorc durarion of che scudy 

period (G days) and the number of ceams operacing. However, che black rhino population figures 

obcained for che eighc wacerholes covered can be considered reliable. A lon,oer scudy period 

would have been more desirable, bur chis piloc was limired bv che duracion of viewing animals 

over che full moon period since che whole i~nirnal phoco5raphy could onlv be carried ouc over chis 

period. 

Bec,luse of l im~rcd rlme ,iv;i~ldble for [his pi101 srudy i r  w,is nor possible ro phorograph spoor on 



RW-SPOOR TRACK 3P.WHOLE 
DATE-AUG. 9- 

NO. &lNO PHOTO NO. 

TXBLE 10. Phase 1.  RW spoor photos marched wich ENP whole animal 

phcros 



TABLE 11. Phase 2. RW spoor phoros marched wirh ESP whole animal photos. 



che northern boundary of Namuconi Block 10, AS had been ouclined in che oriqiml pilot scudv 

dims (see Aibhdi 5( Jewell, 1997). However, [his could easily bc underrdkcn dc A suicablt: in 

che fucure. 

5.2 Spoor condition summary 

biuch was learned from chis piloc study about cite factors governing [he qudiry of spoor in EXP. 

Durins che short scudy period of G days [he spoor quality varied enormously wich conditions as 

ouclined in section 4.3. T ime  was the single mosr imporcanc faccor influencing decay of quaiicy 

of  fresh spoor, and parricularly during chis period when winds were higher chan average. Ic was 

generally found chac spoor phocographed becween OGOO and OS00 hours was in very good 

condicion, and quality decreased chereafcer. Lack of  daca from Twee Palms, [he Okevis, 

Koinagas and Okerfoncein wacerholes was a consequence of  lace phocography (due CO che large 

number of wacerholes C O  be covered), lion presence andfor high levels of ocher animal activicy 

afcer che rhino had left. In recrospecc. much of  chls could have been eliminaced if che scudy had 

been conducted over a longer period. of  cime or more ceams had besn available co cover the spoor 

phocography. Ac no scage'did subscrace rescriccions impacc upon abilicy CO find spoor, but chey 

did affect the amounc of cime required CO locace good spoor, for example ac che Okevis and 

Koinagas. In summary che authors feic chat ENP condicions were generally exrremely favourable 

for a spoor scudy of this kind. 

5.3 W h o l e  rh ino  photo summary  

Ic was apparenc chroughouc che scudy period char accempcing co phocograph rhino coming CO 

drink ac wacerholes over che full moon period was a difficult and pocencially dangerous cask 

requiring very skilled and dedicared scaff. Ic was also noced char sraff were required CO perform 

che phoco,oraphy outside normal working hours and sacrifice sleep in many cases. Ic was found CO 

be impractical for scaff CO sic UD and observe che wacerholes chroughouc che nighc and be expecced 

CO perform their normal ducies [he following day. This necessarily meanc chac mosc wacerholes 

were noc observed becween 0100 and 0600 hours when some rhino mi5hc have been expecced CO 

drink. The practical difficulty of  obtaining complece nighc coverage also impacted on rhc 

cerraincy wich which spoor maccha could be m i d e  - some rhino cornins CO drink may noc have 

been ob~erved/~hocographed.  Ic was d s o  [he zase rhac chis cechnique could onlv be carried our 

dur ins  full moon periods when suf'ficienc lipht was ~vai!able CO be dble to see che rhino. 



Ac che rime of wricing rhis reporr, ddra had noc been d ~ i l a b l e  from [he whole rhino photography 

for inclusion in [his reporc. 

5.4 Estimation of numbers of black rhino from spoor analysis and whole animal photography 

- relative merits. 

A figure of 5154 (-range) animds was escimaced from spoor dndysis ac eight wacerholes. The 

range of +4 was due to che facc char some spoor photographs were taken lace in the morning when 

spoor quality was beginning CO deceriorace. This range could have been narrowed down 

considerably if all spoor phocography had been carried our early in che morining. It is our  

recommendation chat the minimum estimate (47) should be used as a reliable indicator of 
. . 

black rhino numbers. The claricy of spoor is obviously an irnponanc facror and if cliis mechod is 

used on  a regular basis [hen any spoor or spoor crack which is nor clear should be excluded from 

popularion escimaces. If ic curns our chac the unclear spoor does actually represent differenc 

individuals, chen [his will be picked up subsequently when che wacerholes are revisiced. 
l 
l 

The figure-obcained from whole rhino phocography was noc available. The auchors are nor able CO 

l cornmenc on che escimaced figures from che present study relative CO currenc esrimaced figures fbr 

rhis area of ENP, and have, quite properly, noc been given such daca for reasons of securiry. 

An escimared figure for black rhino numbers which is produced wich spoor phocography can be 

urilised in two ways. Firsrly. ic  can. as is [he case in chis study, be compared wirh escimaces from 

[he ENP animal phocography (currenrly nor available) and a combined esrimate be made wich 

idencificarion marches where possible. 'The advancage of [his approach is chac i c  will allow 

individuals CO be identified as well as a census figure produced. 

However, as a second opcion, che spoor cechr.ique can be used CO creace a library of princs from 

different animals. wichouc having CO photograph the whole animal, co produce a reliable escimare 

of The advancage of [his mechod is chac ic  can be used at any rime of che monch and 

is much less demanding of valuable sraff t i ~ . e  and effort. Ir will scill Alow individuals CO be 

recognised, bur rhe phvsical characceriscics of [he individual will nor necessarily be known. unless 

che animal which made chem was cracked and visually chdracierised during daylizhr dc lrasr on 

one occasion. However, as rhe cechnique is refined the authors hope char i r  will be possible ro 

~ccuraccly .lge dll calves and sub-adulr Animals And also ro sex .inimals. Anorher 

ddvancage of- chis merhod is [hat i r  can provide informacion abour ransinp dnd disrribucion of 



animals simply by spoor collection chroughouc E S P .  

The ideal would perhaps be co combine [he advancages of boch techniques - co use moonlight 

phocographv where and when possible co gec photographic records of individual animals, and ro 

use spoor phocography during [he ocher times when chis is noc possible. 

5.5 Possible extension of the spoor technique within ENP 

This piloc scudy represented Level I ,  as ouclined in rUibhai & Jewell (1997), of the developmenc 

of an inregraced role for che spoor cechnique wichin che exiscing rnonicoring scracegy employed 

wichin Ecosh Kacional Park. The auchors consider char chis srudv was very successful in meecing 

ics objeccives. and chat, pending [he final results of [he whole animal phocography from ENP, 

consideracion might usefully be given co extending chis study co Level 2. 

Level 2 (Alibhai & Jewell, 1997) outlines che use of che spoor cechnique CO give complece coverage 

of dl tvacerholes in Namuconi Blocks 9 and 10 over a period of 4-G weeks. This could also be 

underraken in cdnjunccion wich [he whole animal pho;ographv cechnique wirhk the full moon 

period of chac rnonch. Ic would give a cornplece census figure for Namuconi, and frequencj of 

overlap wichin and becween wacerholes, chus beginning to ptovide informacion abouc animal 

ranging paccerns. Such a study would also undoubredly benefic from experience and daca 

obcained during chis piloc. 

In che inrerests of accurace mapping for gathering and ploccing daca on ranging and discribucion, 

i c  is srrongly recommended by che auchors chac consideracion be given CO [he use of Global 

Posirioning Sysiems and che adopcion of scandard UTbI scale maps for chis work wichin ESP.  

Rhinowacch is currently working wirh sysrems engineers in rhe UK CO refine the spoor cechnique 

and allow increased speed and accuracy of usage. Pdrc of [his process involves che design of 

specific sofcware which will facilicace [he use of [he cechnique not only for black rhino buc also for 

ocher endangered species. 



6 PROPOSAL FOR EXTENSION OF PILOT STUDY TO LEVEL 2 

The piloc scudy dbove was S U C C ~ S S ~ U ~ ~ V  undercdken ac Level 1 of che proposed development 

schedule (Aibhai ~ n d  Jetvell 1997) for ucilisacion and incorporation of  [he spoor technique inro 

che exiscing system of rnonicoring dc ESP. Level 1 accempced co link rnoonlighc photographv of 

whole animals wich spoor ac waterhole over a shorr period. Ic is now proposed char chis scudy be 

excended CO Level 3 as proposed in the same documenr. Level 2 is designed to cesc [he technique 

over a longer period of rime CO allow comprehensive cescing of che spoor technique as d scand- 

alone For che days of che monch when full rnoonlighc is noc presenc. 

6.1. Aims of proposed pilot srudy ac Level 2 

6.1.1 T o  comprehensively phocograph spoor at all wacerholes in Namuconi Blocks 9 and 10 of 

ENP, and CO produce a reliable estimate of :he coca! black rhino populacion in this area. 

6.1.2 If desired by ENP.-local scaff could be deployed CO cake whole animal photographs ac some 

of rhese warerholes during full moon periods, in order for marches between spoor and whole 

animals CO be made, alchough chis would noc be essential co meec che aim ouclined in 6.1.1. 

6.1.3 T o  assess che relacive incensicy of use of che differenr warerholes by che black rhino 

popuiacion and CO invescigace movements of animals becween wacerholes. 

6.1.4 Using informacion collecred above, to begin CO assess animal ranging paccerns wichin che 

Namuconi Area. 

G. 1.5 As useful adjuncc CO che above work, Rhinowacch crams would use sophiscicaced nighc- 

viewing equipmrnr oucsidc full moon periods, CO provide a complece nighr record of rhino 

accivicy at che wacerholes covered. This would primarilv involve viewing chrough binoculdrs or 

nighc-viewing equipmenc, wich visual characterisation being noced on a form such as shown in 

Appendix 1. 

6.3 Proposed methods 

Rhinowacih would operace cwo full-rime [earns of E~rchw~cch  volunteers CO help fund dnd work 

rhe scudy. This svscem has been used b\. Rhinow;lrch A[ [he Sin~macelld IPZ since 1994. The 



volunceers would be fullv [rained CO do  nirhr observations, and cake spoor photographs che nexr 

morning under supervision. Even, 'iccive wacerhole in Blocks 9 ~ n d  10 would be covered over 

period of 4-6 weeks. Each wacerhole would be covered for a minimum of 3 and ideally 4 days. 

Each cram of volunteers would be divided into cwo Sroups and each group would be srracegicailv 

placed in a s m d  mobile viewing sracion (eg. cornbi vehicle, caravan ecc) which would be lefc ac 

rhe wacerhole every nighc. Sub-,oroups of volunceers would alcernace viewing ducy CO enable J 

comprehensive wacch CO be kepc che encire nighc from dusk until dawn. The lacesc generacion of 

nighc viewing equipmenc would be used CO visualise and identify animals from che viewing 

scacion. Volunceers would noc be required co leave rhe vehicles ac anycime during che nighr. 

Volunceers would noce che physical characceriscics of rhino visicing che wacerhole on a dacasheec 

such as is currently used (Appendix l ) ,  and draw a map of encry and exic poincs for each sighting. 

The scudy period would be undertaken ac [he peak of che dry season, when all animals were 

drinking ac recognised water holes and comprehensive coverage was assured. The following 

morning, for each wacerhole, accompanied by ENP scour. a fresh ceam would carry ouc rhe spoor 

phocography. Ir is envisaged char, if desired by ENP, che whole exercise could be organised and . . 

run by che auchors, wich occasional logistical supporc and cechnical.help from ENP staff. 

6.3 Data andysis 

Rhinowatch would analyse ail daca using che essential computer equipmenc ac che Sinamacella 

Research base in Zimbabwe, and produce a fully-comprehensive reporr for chr aurhoricies in ENP 

(as has been done previously (see IUibhdi Sc Jewel1 (1997)) and presenr reporr). Raw daca gachered 

on o bservacion sheers could of course be made available for EN P use as required. 

6.4 Funding 

If che proposdl is ~ccepc~b le  CO [he MET, i c  is hoped chat Rhinowacch would secure up CO 50% of 

[he funding required for che scudy. However, we recommend char Rhinowacch and MET mighr 

also be dble ro pursue joinc fundins ipplicacions CO relevanc organisations. 
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