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During their long evolutionary career elephants, rhinos, and hippos-th? largest of the - 
pachyderms-have exploited envil-onmc?ncs from dense farest to  oDen country. Because of the rapid 

expansion into their territory by humans, these 

Acdrcw Lai~r ie  I,innaeus defined the "pachy 
and derms" as the thick-skinned quad- 
Robert Olivier r u ~ e d s ,  and included the e:epliant:. 
n;e n?crnSt.rs o i  the rhiaos. hippos. tapirs, pigs, and, in 
Pashsdern ltcsearch the  \\-or& of olle 19th cpntum 
Unit, r)~!Jartmcnt of \ \ - r i t~r ,  "the hlastodon and all those 
Applied Biology, 
Cambridge huge wrecks of a former world". 

Although the term is taxononicnlly 
obsoiete. e have chcsen to 

resurrect it, as we find it stiil has some real meaning both 
II.~.-II we esamine thrir comparuti\~c. ecology, and for the 
pr'acrical problems involved in their conservation. For 
ex amp!^, apart from sharing the s m e  broad ranges of 
tropical habitats, they also share certain other charac- 
iei.istic5, silcb zs a large body size. more or less hairless 
skin, and 3 herbivorotls diet, a11 of which arz important in 
t h s e  contexts. 

The compzi-ative study of the ecology and behaviour 
of pachyderms is nob oilly interesting, but aiso instnlcti\?e. 
because it can contribute to a broader understanding of 
mzmrna!ian ss:io-emlo3y in the same \vay that studies 
of other groups such as p-iniates and antelopes have done. 
\Sithi11 ihcse groups we can see basic patterns of adaptive 
radiaiion in the ;vays that body size, diet, habitat nud 
social 5chaviour. 6hich are all interconnected. differ in 
dii?erent species. The rnnge of adaptations presented by 
the iivirig ~ucrnhtl:-S reliccts the evolutiorl of their group as 
a \v>oie, ancl it is often possible to fit extinct fo rn~s  into 
the pattern. FVe will iilustrale this with reference to the 
pacbydcrnis. 

Cf th.- ttvo living species of hippo. the pygmy hippo- 
pct2rnus (Citozropsls 1ibcrIensi.s) is a snldll forest divell~ng 
'itrirnal f h ~ t  has ncver been studied in thc wild. From the 
litclc that is kno\vn it seems likely to 11i1ve a fairly wide 
clict of roots, yoi;ng shoots, and grass. In 3 fcrested eriviron- 
17?e:ii i h e ~ ~  foods, particu!arly. grasses, are likely to he 
dispr!-5ed or patchily distributed. Pygmy hippos. lIkc otlier 
forc-rt ur:,=ulates, such as cluiker-S, exploit their dispersed 
fuud s~jurcck ! ~ y  ranging at low densities, singly, or i!i pairs. 
These anirnals may also be te~ritoricil, though we cannot 

+ be sure. 
.Ti:e better known li;?popotuintts n?nplribius. on the 

othcr halid, i s  a large plains dwelling nnimal. It feeds 
cncircly 911 Zrass \iVhicit i s  b:~th evei~ly dispersed ancl ;1hu11- 
dznt.  ij.iupopota)n!cz forni much larger social groups than 
Citoc.rop.sis and live at h~gher  densities. These ficrds or 
shoals may sometimes hair? zcveral hundred ir: them, but 
t!ie side vcrics consider.ably nccvrling to the iocal avail- 
r?l)iliiy of iosc! 311d suitable claytirae r c s t i ~ ~ g  places iil wdtei'. 
They slioi\. n9 truc !ei-rilorid: bt.haviour. One  prcperty ti~c!: 
:-e:ai:i in coi~i11101i t v l t ! ~  their siriallcr forest ci\\-c.li;~ig 
~-t.lative is: :l ski11 \d!ich losps watcr cnsily and so is p;ir.tir:u- 
i x l y  u:~saitable for i i ~ i ?  in the open plains. i t  is for this 
reason that h;~:.l:c~ n~li: . i  rcpcatedly wallo\~ i i ~  ~ n u d  ;ii1(1 

. v~ !c ;r ,  tiius ~'?stric:ing theii- ioncc to the viciui ty ol' n ~ , ~ j o r  
r-ivc1.s and lakes. 

I'tic;-c arc five spei ic:. of :.i!!rto?eros. nr!d t5c snmc t~c:?ds 
i.1 5oci;; sizc, group .ri le ant! ponulati~n cir:n>iiv GCSIII. i~crc. 
T::?;. tso live fti  ariris ran~ill: !;-om for-csts t r  lai:!s. Thc 
prrmi:;.~:: rhizos I \ ~ ~ : T C  i 'oi.~~i: ( ~ w c ~ ~ / I I J :  b i . ~ ' ~ < ~ i ' i . ~  Ve.1.j. 
:rimilzr to iiie prc:scn: ilny Suin;ltra:~ rhiiinccros 
(Dicr~rorl!i:~tts s14i?t<i!,(?rici~). 'L'his anii-a;\al hzs remai~tcd in 
tkc fnrcsls aild is uncilangeil since tlic P l i ~ c e f ~ c  ern f 12 nlil- 
lion years ago). It is bri1a11, sditary iri its habits, 2nd ri~xlges 

pachyderms now face a real threat of extinction 

\oidcly over steep rainforest idlsides in search of the 
saplings and shrubs ~ h i c h  rnalte 11p its daily menu. The 
African Dicerorhines. iri the process of adapting to life 
in the drier plains and bushland. de\+e!opcd a larger body, 
and \vhiIe some devcioped a niore preher~sile lip for brows- 
ing, others developed a square lip clntl long crouVned cheek 
teeth for grazing oil short grasses. These changes evcn- 
tually led to the present day black rhinoceros (Diceros 
bicornk) which is predorni~nntly a broi~ser  in thorn scrub, 
and the white rhinoceros iC~rctotherium simtln), which is 
predominantiy a shoi-t grzss grazer. Both species arc more 
gregarious than the Sumatrali rhino. 

These differences are even more Gpparent when we 
look at the t ~ o o  present-day mclnbcrs of the genus 
Rhinoceros. The lesscr one-horned r h k o  (R. soncioicus) is 
restricted to rainforests and is a sol i txy browscr. 'l'he 
greater one-horned rhino ( R .  ur;lcornis) has esp:oited the 
riverine grassland habirat of Soutl;e:-n :\sia and ali!lough 
it reiains its prehensile lip io deal with the tall g r x s  speci~s 
and bro~vse it c311 31~0 cur1 L I I I ~ C ~  its top lip and graze on 
short grass with square lips like the white rhino. K. 
~rt~icor?zis also occurs at kdglici. densities than R. so~r la ia~s  
and territorial behaviour is aimed. as in the I\-hite a ~ ~ d  black 
rl~inos. at r~s t r i c t i~ lg  tile number of trc.c~ling males in  an 
area I-athcr than res:ricting the density of rhinos. Apart 
from their \?cry small grozp sizes. we knorv :-cry little about 
the social life of tne Sores; rtii~los. but a i  in the pygmy 
hippos, it is possible th?t they have a hetter developpd 
scnsc of tcrritory. A number of people liar-c made brzive 
attcmpts at studying forest rhinos, hut i t  has bee11 estra- 
ordinzrily dificult to gsther information. For instace,  
&larkus Borner spcnt three years studying Suinatraii rhino 
in Sumatra and only actuiiily saw one oosc! 

The shift from tile forest 
During their evolution over the past GO niillion years, 

a!iccstral elephants also made the shift fronl forest to more 
open land. Althougli the trends we haye described for 
hippos and rhinos are reflected to solrti! estcnt by t!?e 
sm31:er. forest clcphant of Africa (i.oxc;donta africa~za 
cycloiis) and the lilrgcr bush clepl~ant (l,o.~:odo?;ta nfricancl 
africfi?rn). both thesc sub-species an5 t l ~ c  i\>ian elephant 
(Elepi7:ls mm:imtrs) havc features tliat, according to the 
gcl:rral p ;~ t te r~ i .  ir~dicntc life in an apcn habitat. Thcsc. 
C -  ~eatures are very lz:*ge hotly s i x ,  heavy rlcpendence c~ 
gr;tss, hl.ecding uilits ttizt seldom coi~tain less than half a 
dozen i!idividuals, 311d ;I inore complctc: I;ic!i cf :~ny form cf 
tcrritnritility than oi!::-r pachydcrrxi havc. 

110-:;ever, !ar:;cly ~ C C ~ U S ~  of t l ~ ~ i i -  a~.r~azir:<ly ycrsatilc 
tru!i).r. i~l i ich prc.ri)abiy evolvecl i r i  rclatio~i to grr;ss feeding, 
r n ~ ~ i c i - r ~  elc?ha!its liar-:: becil able to mdi:ctc secondan'ly 
thro~ichout ;:I1 1.ypes of habitat, from rlcrlsc rainforests to 
grasslands nnc! se:o:i-drserts. During this radiation the 
e1cpliar;ts dcvi.lopcd spcci!ir  adaptation.^ to tlie differci~l 
er;viro~irnrnts that I'~!lo\\~ thc  sanlr gt411cr.:tl pattern th:~t 
cne sees in th:. ot!i:.r pschydprms. Enlori:;ilaLcly. just as 
:vith the oi-hp;. p;irl~!.ti<.;ni~, \:'c; know 91-actic.a!iy nothing 
aho!!; the forcst i.pi:-ics. i\mazir~::ly c:nou.gh. rllc African 
f ~ r : - ~ ;  ci<.pi~z,ii. hay never- been propr:rlv st~!died, hut 3 
lit;]:- i s :  !!oiv.?.:l!i,\s;i o i  ;-n\*: t.ke nsiai! ;)p!::l;i:it ddapts to  
itr: i.;j;::fc of habi,f..ij. 

111 r:;ti-~:ln:: fore21 i1~bitat.c the more important and pi-c. 
fcrrci! ;cods, srrch as  q79:;, are 1~:;s ; I I ) U I I ~ ~ I I ~  and rnorc 
di- r . ! > o i > d ,  ----. and onc G1:ds very snlali hcrcls tb:at r a g e  ovzr 
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vely large areas. j cs t  as we suspect of the forest rhinos. 
Conversely. ~chen  the important foods arc very abundant. 
normally a seasonal phenomenor, the elephants join up 
in larger herds and they don't have to travel so far to get 
their fill. Similar phei~orncna have been observed for the 
Africzn bush elephant, and one could. perhaps predict 
small herd size and large ranges for the -4frican forest 
elephant. 

It  is because they share certain common characteristics 
that all the pachyderms are now in great peril of extinction. 
IVe mentioned some of these chancteristics above. Another 
is the unfortunate coincidence that humans have hunted 
therc since prehistoric t~rncs. As potential mountains of 
meat all have been hunted for food in the past. and their 
tough hides may have also been put to good use. Nore 
significantly, rhinos have been hunted mercilessly for their 
supposed nlagical and medicinal qualities. Elephants, and 
even iiippos, have been killed for their increasingly 
valuable ivory. 

Another shared characteristic respcnsible for their plight 
is their longevity. They grow, reach maturity, and brced 
very slo\rly. Populations are thus unable to react to changes 
rapidly. and are therefore extremely sensitive to those 
changes. Xothing about the pachyderms is small. and they 
all rcquire large amounts of space to  live in. So. of course, 
do pcople and with thc present lack of forethought and 
~ i a n n i n g  these two needs tend to be inconlpstible. IIabilat 
destruction is the biggest threat of all. With dispersed 
poyulations living at lo\v densities. and with almost all the 
south east Asian raintoresis already under timber conces- 
sions and millions of hectares of the world's forests being 
felled annually, it is perhaps not surprising that all the 
forest pachyderms are on IUCN endangered species lists. 
S w e r c  hunting pressure and deforestation have brought 
thc t\\-o soul11 east Asit111 rhino species to a dangerously 
iow populatio!i level. Both species. until 50 years ago, 
ranged from Assam to l'ictnarn and nere  widespread in 
Surnatra and peninsular hlalaysia. The Sumatran species 
was numercus in  Bornco and the lesser one horned or 
Javan specie, was common in Western Java. No\\, the Javan 
rhino is restricted to the Ljung Kulon Reserve in Western 
Java ~ c h e r c  there are 43 to 55 individuals. There are only 
J fcb- unconfirmed reports i n  recent ycars of Javan rhinos 
still surviving on the South East Asian mainldud. There arr 
about 80 Sumatran rhinos rcniaining in Surnatra, perhaps 
50 in West Alal'~ysia and a few others scattcred in small 
populations in Borneo. Burma. Thailand IndoChina. 
The world population is probably less than 500 and like 
the Javan rhino, therc are none in captivity. 

Present day pressures 
The greater one-horned rllinoceros o11ce ranged from 

Pakistan, whcre it n.as hunled by the Moghuls in the 16th 
century, to Nortllern Rurnia. Extensive h u r ~ ~ n n  encraach- 
mcnt of its riverine haunts as well as hunting have caused 
its decline. The greater one-horned rhino is now restricted 
to a few small reserves in Nepal, West 15cngal and Assam 
and there are only just over 1000 individuals. Dangers 
iriclude hahitat alteration as a rcsiilt cf rivcr erosio11. \vhich 
increases every ycar as deforestation in the hil1s causcs 
increased I-1111 011 and silting np of thc lower river valleys. 

"l'orcign" plants arr  illso causing problems for the onc. 
Iioi.ned 1.1iirlo in India. I?or iristance thr  water hyacinth, 
Eicl~ltornic~ crcusipes, sinks with flocd\i'aters or1 to the open 
arcas around the lakes after the monsoon and prevents 
rcgrorvth O F  the short grasses which  hino nos and other 
it i~g~rlatcs favour. Mikanla sca>zdens is an introduced 
climl~er \\.llicli is thrcatcning the grasslcii~ds and rivcrine 
forest which comprise the rhino habitat in  !Vest Rcngal and 
Korth western ~ h n n ~ :  it srr~o:iicrs trees ailcl grasses and 
transforms large areas into a flat carpet of Alilianin. Rhinos 
only eat Lhe young shoots of Rlikania, so the loss of food 

resourca is serious. Perhaps 2 method of biological contrcl 
can be devised for this problem. Poaching and human 
encroachment are ccntrolled by guard forces in all reserves 
but because of their small areas-Kaziranga Satipnal Park 
where more than half the surviving rhinos live i& only 375 
sq. km-they are particularly vulnerable to any change in 
policies or breakdown of law and order. At present the 
possibility of rhino overcrowding in Kaziranga and the 
accompanying dangers of disease and increased fighting 
are a real possibility. There are pians afoot to  spread the 
pop$ation by reintroducing rhinos to other reserves in 
India and Pakistan. 

The Asian elephant, which lives in the remaining remote 
and n~ounrainous forests of Asia. is listed in the new 
IUCA' Red Dnta Book as "vulnerable". This word conceals 
the true severity of the situation facing the animal. The 
elephant of Asia, which has served man in dornesticity for 
centuries. formerly lived in tile area from the Tigris and 
Euphrates hasin across the continent south of the 
IIima!aya, and north into China a t  least as  far  as the 
Yangtze Kiaiig. It used to be so numerous that every rider 
in this great swathe was ab!c to maintain enormous stables 
of elephants for various purposes. These have now ail 
gone and the wild elcphalits have been driven from their 
favoured haunts in the lowlands and persecuted for their 
trespassing in men's crops. Persecution continues to this 
day, and the areas remaining to the elephants :ire being 
split up; there are no\\. probably less than 36 000. Not 
one single national park or reserve protects more than 
part of a population for part of the year. The drastic 
reduction in their range is shown in the maps. 

Although there are more animals and more reserves, aud 
the future of the African pachyderms appears more 
secure. this is no causc for complacency. In South .Africa 
the white rhino wils on the verge of estinctior~ but has now 
recovered in protected reserves to such a level that the 
authorities have considered selling hunting licences again. 
There arc about 5000 of tlie Southern race of the w!iiie 
rhino and perhaps 500 of the Northern race which occurs 
in the regior, of the Upper Nile in Zaire, Uganda and Sudan. 
The Northern race is still threatcried by encrortchment and 
poaching. The black rhino ranges from SOLI~II  \Irest Africa 
to Sudan and Xorthcrn Nigcrin but unli!tc its previous con- 
tiiluous distribution its prcscnt distriht~lion is patchy and- 
therc arc probably only betwcen 11 000 and 15000 left. 
'I'lie wild pygmy hippo remains ill a limiled arid vulnerable 
distribution in the forests of JVcst Atrica, 1110stly in 
Liberia, but we do not know ho\v many are left. 

A dramatic leap in the price of ivory has caused an 
equally dramatic leap in poorly controlled poaching. Be- 
t\vecn 1953 and 1975 the elephant population in Uganda's 
i\j;~tional Parks crashed from ;~i)out 17 500 to about 3500, 
due entirely to ivcry poaching. This story coultl casily 
tqcpcat elsewhere. and is cal~sl: [or g a v e  concern. 

I Y c  believe that tliesc anirnals, which arc in;prcssive and 
fascinating in their owr~ right, and \\-hicl1 have served man 
in some way over the centuries, deserve to bc saved. The 
obvious need is space. Unforturiatcly. this simple rcquire- 
n ~ e n t  is polirically sensitive. Luckily, in the case of 
elephants in .Asia for esarnpl~., certain compromises in land 
us;~gc are possible. I n  Sri l.ani;a, Thailand, ancl India 
people are hoping to creatc :I nclv type 01 Inrgc \~ili!life 
reserve. which Lhcy call an "E:lepllaiit Ilangc''. in these 
parks the afiairs of men, elcpliac~ts, rhinos ar:d othcf i,;ild- 
lire \:ill be zctivcly managrd lo cach other's mutual b2:leF.t. 
The case for coilserving pachyderms is srrr.ngthened by t h e  
otljer values t in t  would bc gained thr.oilgh conscl-vation 
:~ntl wise use G: their foresls; crosiorl and changes in local 
climate wijl be prevented and the othrr animal species 
1vil.h s~nallor apace rcquirerrier:ts than pachyderms would 
be j,~.otected under the sanlc umbrcl1;i. But \.re must trrol.k 
fast if we are to aciiievc arly r'esu!ts. 3 




