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PLAMNT PREDATORS

e of a forest river. They are unmistakable. There are four toes on the

front teet and three on the back. Even in the muddy ground away from the
rivers, the prints are easy to identify, But the animal iself, in spita of being by far
the biggest inhabitant of these ramn forests, is surpnsingly difhcule to detect 1n the
shady gloom.

You may fimst become aware of its presence, as it stands quietly
twenty vards away, when von hear the snap and rustle of ]....ﬂ... |.'|r.2|]1l. r-lLu.L d.
The animal is likely to be by iself, unless it is a mature female in which ¢
may be accompanied by its calf. The voungster will be even more dithcult to
|0, r|1:| 11 1015 W |r||||:| a hew weeks -rr |-r :||||:|;'||.|||| LL W 1|] have a coar |‘|.|||J||"4| with
alternating stripes and spots that conceals it very effectively.

Ihere are three -les of Capir an South and Cenieal Amenica, There 15 3
fourth in South-East Asia which is known as the Malavan wpir, though it s a
found in Sumatra to the south and Thailand and Burma to the north. Unol guire
recently it also hived in Bormeo. Tt differs from it South American eousins chietly
in its calour, tor while the front part of its body and its hind legs are black, s near
half is grevish whire, a strange piebald coloration that is said o help the animal’s
concealment by breaking up 15 outline,

lhe forests of South-east Asia are also inhabived |'!': anocher forest browser
with a very ancient history. Today its main stronghold is Sumatra, but there are
relict populations in Borneo, the Malay peninsula and perhaps Burma. Like che
tapirs, it 15 donk d and has a reduced number of toes, three on both frone
and back legs. It is the hairy thinoceros, Only about three hundred snll exist to-
||'|. Ir 1% |||~;|"':. at rs i o : EATTIE YA 5 the rapir dioes,

But one group of « VASETS il , the chevrotains, evolved a
MInre |.'-:'||1I.F'll|._"'-. and ethcie ECsOve aApparatus Fhere are owo SpeCics, Onge
sintaller than the other i the South-east Asian fordsts. There 15 a thied, the water
chevrotin in West Affica, and a fourth 1o India, Such a wide dismbunon s a
strong indication of the chevrotains” antiquity, suggesting thae they appeared ar 3
ome when tropical forests were more contmuous than they are today.

Chevrotams stand about a foor high and have pencal-thin legs, large lustrous
eyes and small eare, Like the forest rhino and tapirs, they are largely solitary crea-
tures though the males when they encounter ane another may fight. Although
they are sometimes called mouse-deer, they do not have antlers. Their only of
fensive weapons are two tecth, one on either side of the upper jaw, that are en-

d into short tisks. Being so small, and feebly armed, they are an easy meal
for leopards or pythons, s0 unlike @pirs and the hairy rhinos, they do not amble
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nenchalantly through the forest browsing in an unhurried confident way. In
stead, they feed quickly, collecting fallen fruie and leaves from low bushes and
*\.'-.'-..|||-.|'.';I||!_'| :|'.|.'|'|| “:|'|||||'I.11:|.r‘.\.'|!r'. ”ll_"_-. Ih-;_'|| PEfire IO 3 Se ||_:u.1|;-.| |'||:_|I|'.g |‘.~|.|-: & and
deploy the techmque thae, it seems, they were the first to pioneer. They romi-
nate

Small humips of their hastily gathered meals are retneved from a front compart
ment of their stomach where they had been stored and brought back up the
theoat, one at a nme, to be gven a second more intensive chewing with the back
molars. That done, the chevrotan swallows the lump again. This tme it contin-
ues past the firse chamber of the stomach and into a second where it is fermented
in a bactemal broth. It 15 a techmique that today is used by many species of
leaf-cating mammals.

The broad-leaved torests bist developed in places where there was an abun

dance of rain and still today most require plenty of water at least during some part

4
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of the vear if they are to maintain their hold, Around thirty million years ago

they were more widespread than they are now. But then there was a steady
||--.||1||!_: |:-|-1|._'.|._' climare, Pamerns of cainfall |."|'|.'u|§l.'-.1 and wide eRpanses aof the
land became less well-watered. This gave the chance for a relatively new kind
of plant to come into is own — grass. Slowly a green carpet spread across these
ill-watered lands and some mammals ventured out of the forests in order to
graze upon it

Many rodents that had gnawed seeds and roots and leal buds in the forest,
maved out on to the plams and became grass-caters. Rabbits ventured out as
well. They were once classified as rodents bur they differ in several important
respects, one being that alongside the two large chisel-shaped weeth at the front
of the mouch that are a rodent characteristc, thev have two smaller teeth, one
on #ach side of the large pair. That is enough to award them a group o thetn-

selves and o call them lagomorphs. However, it seems that whether the
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relationship berween the two groups is or remote, redents and lagomorp

share the same none-too-distane ance

Rabbits have their own particular way of digesting leaves. They eat their own

droppings. As they doze in their burrows at night, they excrete black sticky pel-
fets, but as s a4 these cmerge from the anus, the rabbir turms rownd, takes thiem
it its touth and swallows them. Back in its stomach the pellets are
ond digestive processing. What is left after this is then voided a few hours larer
when the rabbits are feeding outside their burrows, as the round dry pellets that
vou see litering the ground in a rabbit warren.
| Bur it was not only leaf-eaters that ventured out of the forests on to the newl
established prasslands. Hunting mammals — cats and dogs, both big and small —
followed them. Hawks and eagles flew out from their nests in forest trees to pa-
tral the skies ahove. Out on the open pliins, there were far fewer places for
leaf-caters to shelter than there had been in the forest.

Rabbits, voles and ground squirrels were able to create hiding places for

O
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-avated burrows and foonshed movast moml [Prairice
s —which, in spite of their name are not dogs but size; srronind squirrels
form inumense towns. One such in Texas, years ago, was said to cover 64,0010
square kilomerres and contain 400 million inhabitanes, The biggest of these
plains-hiving rodents is the South Amercan wviscacha, a cowsin of the for-
|_::._r—|i'."i|||;_: ITL ]'Il.ll'!:-"il'l'_"" _'|:_;I;|.'1I1[l. |l! ||.'.n.'| A hi:r an ill:'u'|1|.‘|:'|=.|.: :gl_h]'l-:_'u L‘rig;:l e
feer long, with a broad black band that runs across is nose from -:']1-.:*:'5; to cheek
like a grotesque moustache. The tunnels it excavates are so big that vou can
stand in the entrance of one up to vour waist, They live in large colonies, un-
derground cines with dozens of entrances and hundreds of yards of intercon-
necting passages, On the surface of the ground, in the centre of these huge

warrens, there are usually several untidy heaps of stones. These were lugged o

:|1|_' ST | h".-' t|‘.||: 'n’i - rlw:ir |_‘.-llt'|:'|.'|".‘.'!|I'|_|!_' I‘::'l.:':l':'ll_ii' ;4|'4|_1 |:_1|'_'1|:_1ri1_'r|_.1:1|'_,'

draggred into piles. Why 15 not centain. The viscachas, however, are cermainly
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compulsive collectors If vou lose something when out riding in viscacha coun-
try, the place to look for it 15 m the piles on the top of the nearest picracheria
ome leaf-eaters that moved out on to the plains, however, wer
v big to find satety

CSome did so ]‘.—‘_.' bhece

grew Inbo two-ton monsters with skins so tough that even the claws of 2 hon or

a dger can make little impression on them. In India, the one=homed rhine de-
veloped a dkin so thick it is pleated into joints to allow the v within a hitle
movement. On the African savannahs, owo different kinds « alv
the black and the alled whirte. In fact the rtwo species are very simalar in col-
pur but the white owes its name to a misunderstanding of the Afrikaans name
bareit’, This refers o the animals “wide! upper |||_:-_ which is VEry different from
that of the slightly smaller black rhino, whose upper lip is prolonged into a mo-
Lile [u;'riur. Well able to take care of themselves and with a need o wander
widely in search of the great quantities of grass they must have to sustain their
immense bulk, adult rhinos are largely solitary animals, They are also extremely
intalerant of company and not only readily charge an approaching human be-
mg but one another. Almost a third of female black rhinos and a half of the
males die from wounds.

Another giant has taken to the nvers. The hippopotamus is not perhaps un-
mediately thought of as an cater of grass, since s spends all s davs in warer,
buee in face it lives on httle ele, At night, & clambers out of the dver, usually
dlong well-defined and long-established paths and comes up w feed on the
plain. Smooth green lawns beside a gendy fowing river may look idyllic camp
stes, but in Africa it may be very ill-advised to picch a tent on them if 4 quick
mspection reveals a muddy well-trodden gap in the river bank and large drop-
pifigs on the grass,

The hippos do not use their teeth like convennonal grazers, Instead they nip
the grass with their huge leathery lips, ripping up the leaves with sways of the
head. They may walk for a couple of nules away from the river and enterpris-

mg individuals may even spend a day in a distant mud wallow so that they can

teed on pastures arther away the tollowing mght. Most however, retum
to the river by ¢
Life in the water has brought considerable changes to the hippo body. Ther
ears and nostrils are placed high on the head so thar chey can see, hear and
smiell what is going on above the surface while remaining totally submerged
except for the very top of their heads. They do not have any sweat glands 1o

=] Pl mal T f'-.':'.lr;;u .‘;||'1.l|.'|.'|.'u_u -'I-'_r'j-l:'_r'
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help cool their bodies. The river water does that for them. They have also lost
virtually all their bair. Hair does not funcdon as an insulator in water and in any
case a hippo is in litdle danger of getting seriously chilled therewr even out on
land at night. The absence of hair risks a back getting sunbumnt during the day,
The hippo’s skin, however, is protected in a different way — with a kind of sun
cream. MNumerous glands in i skin produce a muocus that tums a reddish brown
on exposure to air. Even so, their naked skin is very permeable and loses hqund so
easily and quickly that a hippo out of water in the sunshine rapidly becomes seri-
ously dehydrated. As a consequence almost the only nme a hippo will venture
out of water during the day is when it is mining.

The hippo's front reeth, no longer used for collecting grass, have become
adapted mstead for display and for tighting, The males threaten one another by
yawning, opening their mouths to an alarming degree and showing off the great
vellowing tusks on either side of their jaws. 1f such threats are not enough to set-
tle an argument, nval males will fight, stabbing at one another with their front
mcisors which may become badly chipped in the process.

Why hippos should have taken to this amphibious existence can only be a
guess, 1t can hardly have been to escape enemies, for lions, the only land preda-
tors that animals of their size need fear, are more active at night than they are
during the day. In anv case, nvers harbour predators and crocodiles can and do
attack young hippo calves.

Perhaps it was the easy life that enoced hippos into the river. Lazing around in
tepid water does not demand a great expendimure of energy. The water, after all,
supports the huge body and only slight movements are needed ro move from one
place to another if there should be any need o do so — which there & not for
maost of the time. With such tew demands on one’s energy, there is no need for
huge meals and indeed a hippo has a surprisingly small appetite for an animal that
may weigh up to three tons.

Size 15, in iself, an advantage to a grass eater. The longer a leaf-gater can ||'.¢E:|:|
a meal in its stomach the better chance it has of digesiing it properly. The longer
it is kept, the bigger the storage vat required and the bigger the frame thar is
needed 1o carry such a large container, 8o there is a tendency among vegetarians
to grow large.

The elephant has taken this trend eo extremes and has a particular need to, for
its food consists not only of leaves but on eccasion coarse woody twigs that re-
quire a very long time indeed to be processed. Irs ancestors, some believe, came
not from the forests but from the rivers, They were somewhar pig-like in shape
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and the size of a small hippopotamus, When they emerged and started o graze
on the plans they became very big indeed. Their stomachs are so large they can
retain their meals for a very long nme. Our own food rakes about twenty-four
hours to pass through our bodies. An elephant’s takes two and a half days.

MNarth Amenca developed its own parncar group of grazers, One was a
crearure about the size of a hare, It had four toes on its fore legs but only two
on its back. I descendants grew steadily bigger, diversified with several differ-
ent spectes and eventually spread both westwards across the land bridge to Asia
and also southwards along the Panamanian land link that led to South America.
They all had long necks, relatively small heads, a cleft upper lip and only two
toes on their front legs as well as their hind. Eventually, around ten thousand
yedrs ago, the North Amernican species became extinet, but their descendants
elsewhere still lourish,

The Asiatic branch of the fanuly are the camels, They have become adapted
to living in desent conditions. They can close their nostnls to keep out sand
dunng sandstormis. They will eat the dnest thorniest vegetation that no other
animal will touch and they can store food as fat in the humps on their backs thar
sustain them during long periods of famine, They have also modified the physi-
ological workings of their bodies 50 that they can exist on a minimum of water.
Their droppings are extremely dryv and their unine very concentrated., They can
allow the temperatures of their bodies to rise to heights that few other mam-
miaks can tolerate and so do not have to expend precious liguid on sweat uneil
cooling in that way becomes absolutely necessary, As a consequence of all these
adaptations, they can live for two months without drinking. When at last chey
dor reach water, they are able to take up thirty gallons at a single sitting,

Such stalwart creatures can survive in the harshest deserss and human beings
when they encountered them were quick to domestcate them. Using them as
carmiers of food and water, people were able to make joumeys across desers
that none could have made unaided. This domestication ook place around
four thousand vears ago, so long ago in fact that it was assumed that no wild
Asiatic camels still exasted. In 1878, however, a Russian explorer, Przewalski
discovered some camels in the deserts of Lop-nur in what is now fir western
China, north of Tibet. They were smaller than domesticated camels, a rather
paler brown in calour with two relatively small conical humps on their backs,
He believed that they were wruly wild animals. Their descendants sell survive
and genetic studies have now confirmed that these are indeed wild stock.

Another species of camel, known as the dromedary, lives in Arabia. This has
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only one hump and has become specifically adapted to the baking hear of these
more southerly deserts. It poo was domestcated at a very early date, put by ome
specialists as being six thowsand years ago, but no wild stock can now be found,

The South American descendants of those ancestral North American camels
also were domesticaced at a very early date. They hive become the traditional
beasts of burden in the Andes — llamas and the longer-haired alpacas. But neicher
of these creatures exast in the wild, Both are thought 1o be the result of many
centuries for domesticated breeding, though exactly what their lineage may be is
disputed. There are however two wild forms that stll sarvive, the gnanaco
which 15 brown with white underpares and the vicuna which is smaller, paler in
calour and particularly graceful.

The plains of North America, fifty million years ago, were also grazed by an-
other small herbivore. A distant relation of the ancestral rhinos, it walked, like
them, on three toes. [t found safery from the camivores of the time — huge
wolf-like dogs and sabre<toothed cats — in speed. The longer vour legs in propor-
tion to your body, the bigger vour stride and the faster you can run. This ani-
mal’s central toe became elongated and its nail thickened into a hoof. The other
twio toes on either side became shorter, It was the anceseral horse,

Homses first appeared in North America, As the graslands spread, so these am-
mals colonised them and evolved into bigger and more varied forms. During this
tunie, a land bndge existed between North America and Asia across what is now
the Bering Strait, The increasingly successful horses crossed it and spread across
Asia and mto Europe. Prehistoric man twenty-five thousand years ago hunted
them and drew picrures of them on the walls of caves. They are believed to be
the ancestors of all domesticated horses. Great herds of them survived into recent
times. The Hussian explorer, Przewalski, whe discovered the wild camels, also
found small herds of wild horses in central Asia and the species was given his
naine. But by this time, they had been hunted so intensively that few were lefi.
By the beginning of the twentieth century, all wild specimens seemed o have
disappeared totally. Bue some survived in zoos and their offspring are now being
released in their former lands in the hope of preventing the species from disap-
pearing altogether.

But other species of horses continved the family’s spread from Europe down
mto the Middle East and into Africa. Donkeys managed to find enough to eat in
dry stony country, and zebras flourished on the more fertile open savannahs of
Afmica. Why zebras should have developed seripes is something of a mystery. The
old suggestion that the conspicuous black and white patterns help to break up the
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animal’s profile and so assist in making it les conspicuous is no longer thought
ta be true. Anyone travelling in Afnica who gazes at a herd of zebra on the ho-
rizon will find it hard to believe that the theory can ever have been thoughe
credible. Even half a mile away the animals are very conspicuous indeed and
certanly much more so than the sandy, wwny coloured lions that may be
crouched invisibly in the thicker grass, stulking them. Nor, when you see a lion
breaking cover and leaping on to a galloping zebra’s haunches, can you believe
that the stripes in any way dazzle the hunter. Another suggestion has been
made that the alternate bands of black and white absorb heat in a different way
and so create faint currents in the air that help o keep the animal cool, Omne
function, however, has been demonstrated. The stripes, which vary signifi-
cantly from one animal to another, certainly serve to identfy an individual to
other members in s group.

Zebras and horses have their own solution to the problem of digesting grass.
They do not retain their meals in their stomachs for great lengths of dme like
thinos, nor do they eat their droppings hke rabbits. Inscead, they have devel-
oped an extremely long addiion to their hind-gur, called the caecum, which

1y
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signiticantly increases the length of nme taken for their tood to pass through
|:|1:_ if E'll:.l-.li-!.'x.

The most successtul of all the larpe srass-eaters, however, belong to o ditter-
ent group altogether, They are cousins of the forest-living chevromins. The ev-
idence of this relationship can be seen in theis toes. Chevrotaing have only two
functioning toes on each foot, though the African species has owo much re-
duced digits on either side of each leg thar do not touch the ground. Their
plains-living descendanes are similardy two toed. These are the cloven-hoofed
prass-eaters — deer and carde, antelopes and gazelles, And they too, like the
chevrotains, ruminate in order to digest thear meals of leaves.

The lengthening of legs and the reduction in the numbers of toes brought
the same benefie to these cloven-hoofed animals as it did to the horses. It en-
abled them to ran at speed, an invaluable mlent on the open plams, They also
adopeed the other safe by TIEasiire of liv ing in herds, An aninial |1':. izell on the
African savannahs, is an obvious target for a stalking hon. [t has onby 1ts own
avps Al ears oo detect Approag |1I|'|g :|.|||!1x'l'. If. howewver, it feeds in the com
pany of a dozen or more others, there will always be one ammal wath s head
raised and its ears cocked ready to spot a lion before 1t gets close enough to
launch an attack. And if and when that hon does charge, there are so many Hee-
g bodies chat the chances of one particular animal being picked ourt as prey
are much simaller than if the animal was by iself,

Living in big groups, however, comphicates an ammal’s social lite. A zebm
stallion has Compers with other males if he 15 o father foals, And a zehra
mare may see many alternative males in the herd trom whom she nught select a
mate, She is only sexually receptive for a shore period each vear, As thar ime
approaches a plans zebra stallion does his best to gather as many mares as possi-
ble around him so that he can keep his eve on them = or to be more precise, his
nose. for he can el i_r!.' the simell of their urine when thar L priand moneIr s
about to armve, While waiting, he has to chase away any other voung stallion
whio ||||5_:||I have similar ambinons, He ssoes fair w ATMINE 0o Yaung :."l-.'||‘.~|.'r-':|'|=\.
approaching his group of mares by wnnkling hus hip and exposing his formida-
ble teeth. [Fan mtruding male persises, then there will be a fight. The two arcle
trying to babe each other's legs. It neither 13 intinodared, they start o slam one
anather wath their necks. They oy to bite and kick. Flanks may be gashed and
B PO E'.'u_'||l,'|_|._||'|':. e — l.,l"\.l.I:I”:..' the wmmrader — will back off and g.l”-:rp AW,
leaving the victor to claim his prize.

Gazelles have similar maring problems bur their battles have become more
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d, more influenced by appearance and gesture and less determaned by

physical violence. Homs can certainly be used as weapons, bur their size and
shape are also a good guide to an individual's health and strength. Contests be-

tween gazelles, therefore, can be settled economically, without the gross expen-
diture of any energy and no risk of injury.

A male impala guarding a group of females displays his weaponry by pamding
up and down with his head erect, his ears held back and his il clamped firmly
down., The mere sight of his gracefully curving horns may well be ¢nough to
convince rivals of his superior strength. 1f, however, another male decides to
contest this, he will give notice by raising his tail, showing i pale underside,
yawning and Hicking his tongue, He then lowers his head inviting bactle. The n-
vals will then go through all the movemens of a fight, facing one another
head-on, advancing and retreating — but without actually touching one another,
Once again, there 15 an opportunity tor one or the other o back down, If both
persist, then a third round of the contest begins. Now the two do actually meer
and lock homs. Back and forth they push one another. They separate and

re-engage, and stab at one another’s necks. But blood is seldom shed. One

L1
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contestant eventually retreats leaving the vicror stalking soffly around, faunting
hus horns with head held high.

It is not only a male’s rivals who assess the guality of his homs. So do the te-
males, They, after all, also have a choice in these marers and there is increasing
evidence that a female impala will choose to graze beside the male thae has the
miost symumetrical and well-developed regalia on his head.

Femiles of different kinds of antelope developed different predilections.
Each species has horns of a shape that is as charactenisoc of its kind as is the dif-
ferent coloured plumage of a bird. S0 homs — straight s rapiers, backwardly
curved like scimitars, ridged by spirals or with oips tilted vertically upwards —
proclaim not only health and strength, but specific identiry.

Homs are bony outgrowths of the skoll that are capped with keratin, the
same matenal that forms hooves and our own finger nails, Once they have de-
veloped, a male antelope retains them for the rest of his life. But inevitably, as
they increase in size with age, they become a heavier burden.

The other great group of cloven-hooted grass—eaters, the deer. manage o

avold such permanent loads — at least to some extent. They only flaunt the

Impala males fightiay, Keipa O
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f fitness on their heads tor part of the year. Dunng the winter, a red

deer stag is withoot any encumbernng headgear as he searches the meagre vege-

fed and have energy to spare. A pair of bumps ap ¢ on their forehead. These
W rapidly wpwards, nounished by blood vessels in the skin that covers them,
The pillars begin o branch. The older and bigger the individual, the more
branches his antlers wall develop. Swift though growth 1s, it nonetheless takes
four to five months before antlers are I!-'|I|'|'!.-' d _bI_!'I'.I_i. Then the dkin chat cov-
ers them begins to split and shrvel uneil it hangs in tateers from the new white
bone of the antlers, often staning them red with blood. The newly crowned
males then clean their antlers by knocking them against trees or thrashing themn
on the ground, preparing them for display and, if necessary, battle,

The contests berween male deer are just as ritualised as those between ante-
lopes and the size of antlers 15 just as influental in the eyes of both males and fe-
males. But then, after the jouss of antumn, their funcrion is over for the vear.
They weaken around their base and drop off. In Amiencan species, this happens
in early winter, but in Europe deer may well keep their anters throughout the
winter and bevond, so that within a few weeks of shedding them in spring,

wwing them again.

w can lead, indirectly, to grear social complexites. Ie can also,
in some instances, compel ammals to make journeys thar are fraughe with dan
ger. Many kinds of grass are markedly poor in minerals and grazers must neces-
sarily make good such dehiciencies. Mountan goats in Montana chmb up sheer
chiffs o reach sale Licks, In the Upper Amazon, brocket deer wade bravely into
quicksands, all the time pumping their fore legs to keep themselves above the
surface, in order o reach mineral rich water welling up from the depths. And
in Africa, buffalo chimb up the slopes of Mount Kenva to altitudes of over nine
thousand feet in order to dig out particularly salty iron-rich clay with thes
horns.

But perhaps the most impressive example of the lengths to which
grass-eaters will go o obtain minerals 15 shown by the elephants of Mount
Elgon in Kenya. In one place, on the flanks of this immense extinct volcano

there are volcanic deposits that contain abundant salts. Elephants for centures

have visited a cave here, They boldly walk into s depths, along a passage so

long and winding that no naroral light reaches far into . In any case, the
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elephants vsually visic the cave at night so that even a few yards beyond its mouth
the blackness is rotal.

We installed ony mmfra-red hghts that to the unaided eve look no brghter than
a glowing cigarette end, and warched the amimals on specially sensitive electronic
cameras. They move through the blacknes with the greatest caution. They test
each footstep, feeling carefully for a footheld, stepping over huge boulders the
position of which they seem to remember from past visits, Eventually they reach
the rock face at the far end. Here they use their musks to gouge out the coarse
'.;||z|_1':, rack and then |_~_||_L_ up ||_I|||]|'\. of it fromn the !_:r-::-l_lru‘l at their feet with theis
trunks and crunch it with their huge miolars. Elephant calves usually stay close o
their mothers and so they oo walk deep inte the caves, They do not seem to
have acquired the taste for salt and soon become bored in the pitch darkness.
¥ou can watch them fumbling around, playing with boulders that they can only
feel but cannot see. But it 1% important that they make the journey, so that they
will learn the route into the cave and be able to mamntain the tadinon. Judpng
from the depth of the cave, the Mouont Elgon elephants must have been collect-
g minerals from this site for centunes. Indeed, it may well be thar these huge
caves were actually created by the elephants themselves as, generanon after

.i".llt_l'.lll.'nr.lrr.'\- flliL‘Jrl;_;'_.'l:." st o the caints |".'.

Moiser I:'.!L!w.lr. .i"-.-:'lr;r.J

peneration, they dog deeper and deeper into the cliff, following the seam thae
was particularly rich in the minerals they need so badly.

I'he need for particular minerals 15 also the fundamental cause of one of the
most spectacular of all animal movements, the annual migration of the wilde-
beest in east Afnca. The herds spend the wet season down on the plains of the
south-eastern Serepgeti in Tanzania, The soils here are voleanic and rich in
minerals, but towards the end of May, the rains begin to fail, The grass begins
o wither and water holes to dev, The wildebeest herds now start to move
away, plodding or gently cantering one behind the other in long columns
| |'||,":;' fravel north and cross the Mara Baver o the Masi Mar F'\l:;|i|]'-\. of
southern Kenva, Here patchy showers of rain have produced areas of call grass
and there is water to dnnk from the rivers. Bat then some time towards the end
of the vear, just as the rains begin again, the wildebeest start to leave. In vast
josthing numbers they surge back across the Mara nver, Giant crocodiles, lying
in wait for them, take hundreds, bur tens of thousands complete the crossing,
Why should they leave, when the grass is spanging once more on the plains
of the Mara? It is because these pastures are severely deficient in phosphorus.

That precious and essential muneral they can only find in the newly sprouting
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grass of the Serengeti that they were forced to leave when it started to wither
six months earlier.
Dietary inadeguacies, coupled with seasonal changes in the weather also

cause major problems to carbou. During the summer, the canbou of

nomh-western Canada and Alaska, not far from the cononent’s northern coast,
teed on a wide vanety of broad-leaved plants including cotton grass and low
dwarf willow. Here the females give birth. But when the weather gets even
colder with the coming of the autumn, mamy of these plants shed their leaves,
Even those that keep their leaves become buned beneath snow. The canbou
can no longer stay out on the open wndra and chey stare on a long journey
southwards to areas where patches of coniferous forest offer some shelter from
the binng winds and blizzards, The journey is several hundred miles long and
may take weeks, The animals move slowly, around two miles an hour, and of-
ten in single file feeding when they can and mravelling both day and night. How
far they move in twenty-four hours varies according to snow conditions,
Sometimes it may be as much as tharty miles, sometimes only a tenth of that
distance. They follow regular pathways, but blizzards and deep snow dnfts may
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here and there compel them to vary their roure. Bur at length, they reach their
winter feeding grounds.

Here they will stay for several monthe, The food, however, & poor, comngist-
ing largely of a kind of lichen, known inaccurazely as reindeer ‘moss’, that grows
over the rocks. To reach it, the caribou may have o sweep aside snow, which
thev do with their antlers. These have a branch clese to their base which projects
forward and serves as a showvel. For this repson, females as well as males dn:u:]-np
antlers, unlike any other member of the deer fmily. But the hchen on which
they feed, bke the grases of the Masa Mara, are poor in certain minerals, These
are essential for the females if they are 1o produce milk for their voung, so even
before the warming spring sun has melted the ground, the herd starts 1o ravel
north again. The round erip 35 abour a thousand miles long,

With all these stratagems, techniques and physical adaptations, some mam-
mals have managed to become very effective grazers. But grass has also evolved
ways to defend iself against the nullions of cropping muzeles that attack it daily.
Many arm their leaves with tiny blades of silica projecting from their margins, A
careless slide of vour finger down the leaf of some species can cut vour skin and
convince you very quickly of their presence. This silica makes the grass so gricty
that it wears down the teeth of any animal that chews it. Over millennia,
grass-eaters have responded to this, Horses evolved very long teeth, and very
deep jaw-bones to accommodate them, and they move upwards as their surfaces
are worn down, Elephants have massive grinders that are a foot long. There are
twio on each side of the jaws of an adule. As they wear, so two more form at the
back of the jaws which gradually move forward displacing the old worn down
teeth which are then shed. Each 1s larger than its predecessor, thus compensating
for the elephant’s increase in size as it ages, Bue each jaw on each side can only
produce six molars, When the last set has amived and been wormn down the aged
animal can no longer feed properly and wall be close to the end of its life.

Plants and mammals seem to have kept pace with one another on this score,
but grasses developed yer another device to maintain their hold on their tem-
tory. They grew long horzontal stems lyving so close to the ground that they
cannot normally be reached by muzzles and nipping teeth. It is from these that
new leaves sprout and these leaves grow, not along the length of the blade as
others do but from their very base close to the rhizome, So when grass leaves are
cropped they can re-grow immediacely.

Today there seems to be a truce between grasses and those that eat them. The

organisms that are most likely to displace grasses from their lands are not ami-
mals bur other plants. If through some change in environmental conditions, a
plain covered in grass becomes better-watered, seeds blown or transported
from a nearby forest may germinace and get a root-hold. If a bush begins to
grow, 1t roots are likely w collect water needed by the gras. Worse, it spread-
ing branches will cut out the light on which the grass depends. 5o the grass has
o retreat and a bare patch develops on the earth beneath the bush, If that hap-
pens over a wide area, the torest could returmn. But deer and wildebeest, ante-
lopes and rabbits will nip off the shoowns of such seeds. Elephants are likely to
pull up yvoung bushes. They may even knock down tull-grown trees growing
on the edges of the forest and open up new territory for grasses.

So grasses have not only achieved a truce with those animak that feed on
them, They have now formed an alliance with the grazers that ensures their hold
on the pampas of South America, the plains of Europe, the prairies of the Ameri-
can west and the savannahs of Afnica — a sizeable proportion of all the fertile land
on earth, And on these vast open expanses graze immense herds thar consttute

the greatest concentration of meat and muscle to be found anywhere on earth.
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