f The task was @inquestionably difiocult, since any of the man ancegggre
has mansaged to survive. And it ig interesting to congider the conditio:
of survival of this prehominoides.

!

!

FQ - Border effect and populations

It could seems that it ig imposible now to ascertain events
' that happened long time ago, mfy be so much as 10 million years.

ﬁut in fact, we have some data that will permit us to get an aproxi-
mative idea of this eventm; “:

We hag first to estimate the ecologlcal and genetics circonstan-—

¢es in which hominization took place. To do this, we can ascertain
ihe followings

- Predopreasure wag Potentially great in gavannah.
- Dinamics in a prehominidae population must had been very slow,
since Man has bhéween the slowest growing mpeed and the lesser
fecondity in mammels, and probably, though in a lesser degree,
can be estimated in prehomiﬁid&e.
¢ =\lhis two asumptions, a/ and(b/ seems to be contradictory. The
only posibility is that pre;ation being great, mortality was

lowh\ﬂPrehominidae hag to fHce é%is predopreasure and has sucyr

ceed In avoid it, without rjeed

o






Anocther intereating question to be considered is the socila sg=-
tructure of the populstions of prehominidae, We can asgcertain it
by knowing that the social estructurcs o living Primates are ile
following:;

Also, we know that in the more primitive hominidae, Sinanthropus
and Pithecanthropus, there wes great differences in size between
males and femelles, much more acentuated that in actual men, Great
males suggest a social estrocuture in familly parties or ' groups with
more femelles that males. If it was so, thus, and since the sex-ratio
at birdth 1s 50 % males and femelles, we must admite that competence
between males, leading to selection, has existed, as in many animals.
Male s competition, in mammels, lead usually to:%he evolving of:

a - weapons for fight between them, Feneraly great canines, But
as we will spee afther, developmentlofr-canines is a way that
20 not leads in the hbminidae way.

b ~ lmposing aditaments and attitudes, This is the reason posibly
for human beard and moustache.

¢ = in Man only, another factor that béginm %o has an imporianee
in the Hearth’'s history: intelligence.

The males excluded from gruwps or families, has probably to suport
the greatest predation and mortality, and were gubmited to & great
gsellection. This only can explain the rapid evolution of the hominidae
familly, but I beleive, based in ecological reagons that would be ex-
plained in other place, that usually , sellection is much stronger
in males that in femelles, and that this is a genersl lew, in mammals.

From the exposed asumptions we can infer the genetical conditions
of the populations of prehominidae as follows,

i - Lineal dispersion under the border's effect --= genetical
isclation.

ii = CGreat male’gcsellection —m——m—- fast evolution.
iii = Tong living dominant males ———-= great trensmision of selected

Ub . o mfzm s 4@0‘7@ Baaae .
This implies, itrought maleg mellectirn, an escarce importance of
the "drift" effect of SewsllVidght . The local groups were probably
excedeengly adapted to loctl,|ecological conditions, and this Saposed
fact, eombinated with the genetlc isolation, let us supose that ape=-

\h?iation was great, leading to[a miltiplication of subespecies ores

(sewall Weigh®)
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especies., We know too few remains of primitive hominides to verify
this agumption, but the poor repregerntation of the Australopitheci-
dae familly that we know, so widely differents, seems to confirm
this suggestion.

It is know that living Pongidee, evolving under circonstances
less extrems, has a hight intraegpecifical variastion of morpholo-
gical characters. The variability of the number of lumbar vertebrae
geta a 43 % in Anthropbids, and the variation in lenght of the ex-
tremities is also great. In Man, the variability of the same verte-
brae is only of a 10 %.

But the actual wuniformity of biotypes in living man is not a
base to exclude the polyphiletic origin of hominides that the eco-
logical basges exposed before let us supose. In the last stages of
nis evolution, it seems probable - by only talen account of the
higtoric events in Man - +that the sellection of groups and the
interbreeding has been very importantg,

Jaav)>



17 = lodifications and evollution of the porsterior part of the
plull

We has seen that moffifications of the face or gplachnocra=-
neum are ecologically conditioned by food. An atractive thenpy
explain also ecologically the evolution of the posterior part
of the cranium, :

Since 1922, Perez, it seems, call atention on the vesti-
bien axe, and it was inmediately followed by Girard, that in
1923 published the first study on the use of the vestibular plane
for orientation of the head. Recently, Delattre and Fenart has
demostriuted his important paper in the modifications of the skull,
They has demostrated that the line that unit the centers of the
cercles circonscrits by the horizental semiclrculariichanels of -
the internal ear (¥estibian axe) is the center of rotation of
the occipital bones, 1t is contoined in the

This theory supose that the ékull is organized by raport
to the vestibumlar plane, determinated by the gemicircular h




Delattre ( Les processus de 1‘hominisation, C.N.R.S.,1958,p. 37=55)
has show the importance of the internal ear on the evolution of the
posterior part of the skull, His thesls is that the axe defined by the
line that unit the center of the cercles circonscrites by the horizontal
semiciroulars chanels { vestibien axe ) is the center of rotation of the
occipital bones. The animal tends to keep hig equilibrium with rapport
to the ground level, determinated in the skull by the horizontal semicir-
cular chaznels, that determinate a plane, the vestibular, in which the
vestibien axe is contained.

During the evolution of the primates, the plane determined by inserc-
tion of the vertebral column in the head, that we can trace by the plane
of the foramen magnum, ig evolving from a nearlx vertical prigpitive po=-
gition (Insectivora) to an horiezontal one (Man) passing throught inter-
mediate stades adopted by the simia (fig. )

This evolution is followed by transformation in the post?;iorpart
of the skull. The temporal bone, containing the static system, remains
in the same position, at tWe sume time that the occipival vone descend ]
and become horizontal., Thus the paleooccipital separates himself from the
parietals, leaving an hiatus . This hiﬁﬁ&g is thus fill by a new bone,
the neo-occipital, of membranous origiliy~dppears to fill the haiatus in
the now open suture of the vault of the skull. At middel hight in the
parieto-tecipital suture, an small region keep his old conection. The
parietal bones must extend forward and down to keep this conexion,so weadl
as to help in filling the hiatus of the vault.

At the hageral, inferior region of the suture, appear also an hiatus,
legser in size that this of the vault.

"En résumé, au cours du developpment evolutif du brane qui 1 ammdne
4 la forme humaine, la rotation du paleo-occipital de 1 ordre de 90%
determine une breche virtuelle ou hiatus entre 1 occipis4l (paleo-cci-
pital) et les parietaux, y

Sur chaque hemicrane, cette bréche est divise en deux hiatus secon-
daires par REREEXi un pont oseux aux niveau des angles asteriques de
1l occipital et du parietal corregpondant. ,

L hiatus superiegur est comblEx % mesure de sea formation par 1 occi-
pital d crigine membraneuse et par l'gtallement des parietaux.

L’'hiatus interieur est ferme par 1 exteriorization, la rotation et
1'extension des lames mastoidienes droite et gauche.

Un volume nouveau est aingi crée; il depend pour une part de la rota-
tion occipitale. mesurée par la rotation de'l'inion (angle iniague) y et
pour une autre part de 1’elapgissement de 1 ecaille occipitale, mesure
par 1 ecartement des deux asterions, Cet elargigsement est en rapport
avee le volume acru des hémisfdres. L examen des crenes d Anthropbides
montre des images de trahsition evolutive" (p. 44)
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The Tood in the past

we can approuch to the food in sarly men or premen by 4 ulffc-—
rents weye, with vide different veluewo.

- Direct lknowledge of prehistoric men =m
Origin of aseduet—feed. prebstione. man: Qoo
e ﬁ%iﬂto evidence from Biathecsntropidea et Australopithecina.
~ Dy eliminating in actual food those ehjetsrees no vailable for
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ther ways to approach the problem are: the study of tools, the
study of theet and this of the pomsibilities offered by the biocoe-
noses where prehominides lived. But all this are left for posterior
chiz Y‘L(,ru-
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The tools

Eem—

We are only interesed in tools as an index of the first steps in
the hominization way. Thus we has to consider only a few things.

8 = lLand living Baboons have be geen using a stone to kill and open
scorplos.
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To explain now the evolution of the teeth, it is neces~ry %o
accept firgt two reagonable fanditions:. . ;

i - It seems logiw that the size of a tketh is in direct ra-
port with his use. ‘ne mere used, become greaters. Thus
this enables us to estimate %ﬁﬁfe'the resistence point
is situated in a molar series,.by considering what 1is
the greater molar. 2 e S ‘ '

ii - The size of the teeth can be estimated by his length, This
is not alwais exact, because. the molariform surface is
a product of the lenght by the largem , but 1s more easy
and practical to estimate only the lenght. Hurzeler has
do so0, in his well known paper. on Qreopithecus, and we
can so doing proffit from his figures, '

This accepted, it is my®w purpose to see the variations of the
resistence point in .sone dental series. As result from the formu-
loe of the 3 ordeiSHEVeér, the sorther the resistence armn} (thus
the more postward the greater te th), the more powefull the man=—
dibular arch, and that let us that the more granivorous i%
his posesor. AB & result we can infere the ceeds eater nature of
an Simia by knowing the position of the larger molariforme “eetioy
ces ore enoels, X 6T he otk i e Ao sk el Jeeo et

: . > o SR . Manndlea Wos g W weul, .

In' this assumptlons,lﬁg are in condition to examlne, for example,
the graphic of the relative size of ¥kem teeth, of Hurzeler (1958,
Oreopithecus bambolii Cervais, AXREEXIMIRTYXRANEET A preliminaxy
Report., Verh., Naturf. Ges., Based. Vol 69, n? 1, p. 306-39) of the

low mandibula, in a new light.

As seen before, in the dental geries we has to consider two
different resistence points: ¥re canines, conected with the tem-
poral muscle, and the rapidity of the bit, and the molars, conec—
ted with the mageteric musclem and the power of trituratkon.=x
But this does not means that the evolving of canines supose always
a® defensive evolution,(since canines are widely used by frugivo-
rous animals o eat),nor that molarization forecidly implies a gra=-
nivorous regime.

The examination lent us to separe the two groups, apes and &
hominidae by the usually admited character of the molarization
of the P,, that indicates & more granivorous regime, the molariza%
ted totaﬁ surface becoménry greater.

In Yongidae, we see that M, is gredlier that My in the more
terrestrial especes, HylobateS ang Pongo, arboricolal, has it
small.In Gorilla, Dryopithecus and heropithecus, is much greater.
Since Pliopithecus, tnat we has add Fo the durzeler s graphlc,
has a greater M3 , i1t could seenms that he Wwas =)y more terrestrial

ape that Living-Hylobates,

Tn the hominid group, there are two different trends. QEEREX
The more primitifes, Oreopithecus and paranthropus, has all the
+teeth encreasing in sgize Trom ¢~ bo My. lhe Tesistence point is
thus going postward during this“evolu ive period. They become
more and more franivorous and terrestrial thus, if this theory




is correct,

But the Australopitimmedidae become intelligents .THey change
regime ms stated before;TWof use fire " tools #me to softenugthe

seeds, and start to eat meal, much more soft also. Thus the

resistence point is coming forward, mmidxike at the same time that
the molar series is contracted and reducted., The greaser molar,
MB in Paranthropus, become My in Sinanthropus and M1 in Homo.

At the same time, the relative sigze .of incisives and canines
tncrease, This could be a consecuence of the evolving of language

or not, and it is out of my purpose tocmdbis@y it.

In the fig, we has reasumed mbnventioﬁally the evolution of
the dental series in man. The drift.of . the-registence point
as a result of cerebralization and change of regimen is noto-

rious.
(place for the fig. )
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Between the ‘Cynocephaloids, #se weight is also as a rule gretaer that ;
bedweai” the tree living Monkeys. Some Baboons, Gelada etc are gigantisc
animals, We can then supose that there is a treshold in size for arbo-
real primates, and that this tresghold, - in attempt of precisions - can
be estimated at about 6 kg. .

e k;ud.l;’\frf‘:“. Seemm to has
~" . The first land living hominidae , the Australopithecidae, weighesl '
between 22 and 27 kg, and inhabited countries far away from the scus= |

 p btoeial forest. I do no know yet if Oreopithecus was or not arboreal, '
T 4 ﬂ but, being in Furppe, he can not have evolved brachistion, i% our su-
Wéip il position is correct.
@? )

o awiam o

] The ecological conditions of brachiation 23 St
; We can conceive thgt brachiation has been evolved by dpes surpasing |
[ the 1& gize and¥InRabitifig in ecustorial forestey The Gnimal bra-

/ chiating (fig. ) pass from a branch to another, or run along the &

lianes, hanging from the hand., This supose several modifications in the
hand that are of interest, as—previeusiy-expleined, since they determine
the lost of the precision grip (see fig. « Explovin Nojpaey

Bl S

T
G o

EXPLAIN T, ), i
H " But the an£mal resting arboricolal trought brachiation scapé%ﬁ%]
i predatewrs easily. He does not need evolve great canines for defence,

i and this, we will se afther, can be one of the more important evolutive
‘ factors, aproaching his skull morphology to these of Man.

Neverteless, brachiation is only a solution of circonstunces, that
enables medium weighed animal to remain arboricolal, but that hes seems
to hus also a limit. The heaviest bunldt Chimpanzees and Gorilles are
largely terrestrial, and this is very noticeable in the 0ld meles.

: Heawy male Gorillas rarely climb to the trees, and it is well kuow that
! they ssay &% alg%ﬁ at the very foot of the tree were the familly sheep.
' whetheeigpds, "I the yet more heavy Bountain Gorille (G. g. beringei)
: arboricolism is so rare taht the foot has evolved in g Man-like manner,.
: lossing partly the prehensibility of, the tumb, /ALl this terrestrial o
~males evolve impresive canines; an ,will~see afther that this made him/
{ separe of the cerebralizated medithZtype of Simioideay THUS the encré-

¢ ““sing in size of thephilum will lend the £ctual bPrachdsints again to

{ the land, the treshold of brachiation being gurpased. This treshold

S can be up..of" 12 kg (Symphalangus) . heud

; Whenvthe Hominidae become terrestrial ? Exfumrpxmprxafiher X INEX YR R-
¢ Retexplxaximriegliimaxnenxbxaeiiantyxer . Many things in our organizatiox
[ seems indicate that we descendt from brachiant apes., But our precision
grip states that we are ecologically nearer of the land living Monkeys
from wich we are well geparate in the structure of the molars. The Si-
mioidea preceding Man has had to pags #we-~% one or two IXESHEXZEXXXXX |
size tresholds, and I am prone to think that Man separated from Antrho-
pomorfes in the first.
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-~ Conclusions

According to the exposed reasoning and data, it seems posible
that some esgspecies of Ihkexgphkiimm Primates were obliged to become ter
terrestrial, probably as a result of the encreasing size of the
philum, and that they found inmediately a biotope, the savannah,
where the leguminosas and gramines abounded, providing the new
terrestrial animals with a new concentrated food, the seeds.“MﬁAMwwsv
\({M,u: ol 1 Vg »SMO\WN@-MM. 50y

To take i%-, the prehominidae will then need to evolve a pre-

cision grip, that was the hand, This excluded the posibility of
use it in locomotion, and so the prehominidae adquired vertical-
lity. ©So doing, the cervical column pull the occipital bone to
gyre around the vestibian axe, and the volume of the cerebrum was
encreaged, at the same time that the sphenoidal angle was close.

Seeds being hard, small piedes, the prehominidae has need to
evolve a trituring apparatus by multipliing the number of cuspids
of the molars., To mill the geeds, the jaw adquired a rotatory
motion, which excluded the existence of canines and diastemas.

To encrease the power of the mandibular lever, they would use
by preference the last molarsg in.the dental series, what then be-
come the greatess. Simultaneously, the power of the lever was en-
creased by modifications of the face, that adquired an human sha-
pe, with strong frontal torus. Posibly that result in molars beco-
ming nipsodont, and the palate excavate, The maxilar.borders_.took
a semicircular shape and entered under the skull. ALl .thatsgould
hasg result in & motion of the face downwards and postwards, enc-—
creasing posibly the oclusion of the sphenoidal angle.

A terrestrial animal, without claws or canines, must had been
completely umable to defend himself against predators. But preho- |
minidaecould has scape predation by spending but little time in
lund, since they get a Tood with a great amount of energy (calories)
Liost of hig time was then expended in the security of the trees

or rocks, thus disposing of a great quantity of free time that
implied the use of observation capacities. Also, they were obli-
ged to live 1in the proximity of refuges, being thus unable to
.occupy the treelegg plaing, They must then has lived in the bor-
‘ders of biotopes, in small, isolated populations, and in this con-
ditions of trasmition of genes, could had lead to a rapid evolu-
tion, posibly originating very different populations or/and espe-
cies.

It seems to be erified that when prehominidae arrived to the
Australepithecidae stage, they gtart to use tools, probably for
smashing grains. Intelliggnpe wag evolved by this time, and per=—
mit them to take small animals, thus changing his diet for a more
soft food,

l€




The change of diet seems to be at the origin of the losing of
the characterigtic of a granivorous diet, manifested in ta- reduc—
tion of the number of cuspids in the molar teeth and in morfologi-
cal changes in the mandibular lever, that-enters.alsdc in.régres-
sion. It seems posible that this reduction postwards of the splach-
nocraneum further encrease the occlusion of the sphenoidal angle.

When evolving weapons, lMen were ables to defend himselves against
the great cats, Thusm they dbd'not need to be restricted to the
borders of the biotopes, and they could spread all over the world.

u

Summary
By compearing the food in Man and others Primates, it seenms

to result that the basic diference is that Man has evolved as a

granivorous animal, The morfological adaptations that would impli

this diet, are thus studied. It result that all this adaptations

are foundiinibomipides, Luwits “fdle. couiie door ol fry. @0 ik

Thié>médificatioas affect to the hand, teeth and face.
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To do this, he must evolve a preision grip. Thas was the

and so, the prehominid adquired verticallity.

B0 " This excluded the Posibility of use the hand in locomotion,

So doing, the cervical column become vertical, and he drag-—
ged the temporal bone to an horizontal postion. The temporzl bne,
reamined statlic, since it contained the horizontal chunnels of
taoe internel ewr, and the cceipital gyred wround the vestibiun
=€, separating hinsef of the vault of the skull, end producing
@ zusp that wag filled by a new bone and & proléngustion postwards
of the parietals. Thig give a new volume to the head (Deluttre s
taeory), and partly flexed the basis of the skull. (fig. a)

-

The new food exiged a change in in teeth. To suash seeds,
he must get an united and enlarged smwyfass trituring surface.
taen, the number of cuspids in the molars encrecsed. P2 become
also molarizated, A new rotatory motion of the jaw was also ne—
cesary, and this was imposible if the canines y entering each
one in the diastema of the other, blocked this rotatory motion,
fhug canines become incisive like, nom surpasing the hight of
the other teeth, and distema disapeared, giving an united surface
to the dental series. (fig, -a)

Seeds being a hard objets, the prehominidae need to encrease
the Powee of his mandibular arch, that functionates s a lever
of 3 order. Thus the face was modified such to as encrease the
Force of the maseteric and XeExporakxmmEsXes anterior part of the
temporal muscles. The insections of the mageteric become more
sepurated, and so the cygomatic become higher and the anguisar
apophisis of the jaw lower. Also the temporal muscle become longuer
vertically, by descending of the coronoides und posibly expansion
of the forehaed. (fig.

At the some time, the Force arm was 2longated forwrds. Thus
The comonoides separate fron the condyle, Emmamingxiewsxrdz drif-—
ting forwards, ans dragging the cigomutic arch, in which window
wug contuined. Also the maseteric miscle become forwards, pulling



the cygomatic and the angular apophisi of the jaw,
&HEXKExXXEXEﬂx&xmxwxxkaxﬁxgmkaax&sxxﬁmxﬁ&kmgx
By using the last molars, mechenically more potents, they en-
Creused his size. The Resistence point become Poswards, Ihmsxk
and so do the Resistence plane. The dental archade become semicir-
cular, what leads postwards more teeth ansg is mechenically better.
During this procesus, the position of the dental phane by ra-
port to the vestibular pXene bhan probably not changert, keeping
the same angle between them, posibly by some ecological reason
depending of the catch of food.and/or terrestrial habits. Thus,
the general encreasy of size on the wmandibular arch, conbined
with the general postwards motion of the Resistence plane, made
the face gyre negatively (fig.

This gyre has gome importants régults? Bimedy to get the same
dental plane, now down, the posteridr molars must descend. The
palate thus become excavated, and the zmmm molars, posibly, more
hipsodonts. 2 x g ;

b - The angle formed by the dental and “esietnce plane is
closed. The farinx is pushed ugaints the basilar surface of the
occipltal, and excavate the base of the skull, thuixhermmsxihex
This motion, combined with the negative gyre of the face, oclude
the sphenoidal angle and flex more ggt the basis of the skull.

¢ - The strong jaw, with protuberant angmlar apophigisg, gtpe=-
ke against the neck Imx¥him during this retrogression.

Lips are evolved as a mnesdlt of skparate the seed of extrange
obgets taken by the precison grip. Theymade a gimilar effect to
the valvulae of the rodents. The same tongue, becomBrx cusrneous
to operate eusily the seeds, small and hards. Thus, the palate
- OMRIXYEXIMEXRLEE '
excavauted, lips and tongue prepare mouth for lenguasge. (ver len-
gua en loros) :

All along thig procesus, as the dental plane become down,
the Sybikexmmexgrexier orbits become greater.

All the force of the maseteric muscle and the condyle is
applied aguinst the cygomatic arch. This is fortressed by xhe
becoming ticker and the support of the superciliar torus, that
become so powerfull. As the canines are small, it does not neéd
of this support, as Gorilla needs.(Zinjanthopus)

In this stage an Australopithecidae skull is get. In some
cases, the ¥mxixma anterior part of the temporal muscle need
also an oseus suplemetary ingerction, ansg a sagital crest,appear
in the forehead ( Paranthopus crassidens).(fig.

The encephale develops in the new volume of the skull. The
regions of the cortex correspondig to the lips and hands et a
great ilmportance, while the murrmsymRgxizxfesfxirrerexswzI¥y
corresponding to foot remain small.

o G s e i s o s

During thig time, prehominides has to support a greut predo=-
preasure, but they can not evolve canines for defence. They hes
arrived to spend but little time on ground, where they are expo-

sed to the attacks of great cats, by getting a food that having

Tﬁff;

A



a great energetic contents, permit it to expend many ours in the
security of the trees ot rocks. During this free time, the obser-
vation capacities is evolved. The mmereaged energy of the new
food is probably then directed towards the growing of the ence-
phle, wich exiges & great expend in energy, and in the new volu-
me of the head, it encrease his volume, may be by z mutationsz
leading to semb¥eyxowrirgxmiiugimy encrease wxgrgxthe number of
mitosis of the nervious celules (theroy of ) ).

This prehominidae are obliged to live near the refuges, pro-
fiting of the effect know as "border's", and can not spread over
the treeles or rockels pluins, owing to predation. They geographi-
cel distribution must had been then lineal, dividing the ypepukst—
XXgxxix whole especies 1n numerous populations, rather independing
or with scarce genetical relations.

In this popll populations, it is probably thut the denes can
had trsnamissed rather independently of hhe biological posibili-
ties, since predation ig avoided and food get. This can originate
a drifting evolution, under the Sewell hleéﬂﬁ Effect, and numerous

especies evolved. W - rﬁdw&%* h47 selledim {ruu4¢,.

By dimitation, some of this populations can start to use tools, .
want was, in the esarly stage, mostly used to smash seeds, being
simple pebbles taken in the grevels of the rivers. This fact, si-
multaneous with the growing Qf the encephale, leads to a first
culture,

o)
. 20



veriried taat when prenominides arrived to the stage
Al toalopdt hey start to use very oimple tools, probably

voeiull oLy G 1 sreins, glving origln to uhe "pebble-cul-ture'.
fntedligence was evolved by this time, and permit them to take small

Tirst, juvenille of great animels sfther, :md big game latex
wpresented o ge of diet for a more goft food.

T

hlg chwnge od dlet scems to be at the very busis of the reduc—
tion of wll the mandibular arch, The same way, bdut in contrary sen-
sugy that the grenivorous stage has mealizped, was follow by this
homis tion of teeth, of rumber of cuspids, =nd the

nidone. The redue
i.dvance rorwards of the registence point, at the seme time that
tie familly encreassed his size, were the result of this chenge of
diet ’TL{W-"}.MW{M ngumuaauuwmw M’M.

T4 could then scoms difficult to explain why, during this late
Tase of evolution, the occlusgion of the sphaneoidal anﬁle “nere a-
sed, @lnce the resistence plene was coming forward. ‘Lhe At
ser lg that this plane doeg not change his angle with ﬁhe veotbi-
bular plane, the reduction of all the andibular arch being
nature as bo made advance the resistence plane relatively,

;:JDUO_LU'E ly. f fig. Js jurcanp  funsy e 22 4, ‘Hrt Pyrume.
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The fisiognomic aspect of the countries where the gallery forest
meet the savannah is well know. Out of the main forest, small groups
of trees offer refuge here and there, and many of this are Legumino-
ses. Bush and tall grass cover the ground.

ihere two mein biotopes meet, life is very rich, and the abfndance
of .especies and individuals is greater tha#® in &fig¥of the two bioto-
pes considered Sgpivalfel, This is ecologically knowm as "borders ef-
fect", and has copgiderablgtimportance, since meny @éspeties, unable
%o occupydithgramislthe biotopes, can only live in this zome. It offers
a variety of food, and provides .g — good protection againgt pre-—
dators. i

principal oll

In Africa and Asia, this is thevblotope efe e B the great
cats, the worsf ennemies of the Simioidea, Newertheles, the semiter-—
restrial lMonkeys live here, as for example the Hacoca, fapio comatvs
Popio cynocephalos € doguese, . papio, Comopithetvs hamadwdide and, Thevow! -

"

thecus 93&0,6,@*4 ﬂqny tb.i: Thew PV&%Q’Q«U s Yhe arboved. sovawvnal tThe vouwy Q!O?3§ Qg- Wioun -

Tauns That afad also o vefusge apasust W;cﬂ;m
The abondance of Gedible plants for a granivorous animal must i
be great, since in a short rewiew oflitterature, § ko Hove |
-

) cibe Immed especies appesp—sssert are interesting to man
Tho—dtei—wetudo—euoh —Tomie—ag —~—~—“-_-a~;ﬂ—4-—’”~’,:>

el mdeyrrbeenaic Ol tropical Africa, tought I do not know hig
exact biotopes. Ithedevwws that there $@e = posibility of determima-~
te, by the study of the oedible plants eat both by the terrestrial

monkeys and the primitive peoples, what was the biotope more alike L

o Py
e

for the first hominidae to appear, ebdfree—i-f—seoms Tt the—afrieon
2 T e samma Yooz o i WS N i s 28 AT o 0 it ¥
Raﬁa g 2 N = R et s e < 4 LT CErUC T eI A e U B OO Gl RN ©

What seems out of any doubt is that a Simia obliged to become
terrestrial in tropical Africa or Asia, meet inmecdiately a biotope
where the fruts and leaves goomgdésapear and are replaced by seeds
and roots. This lasgt food has, incidentally, a much more higeher
calorific power, and woul permit an animal keep the same basal meta-
bolism, activity and fecondity under much more cold climates, Thus,
an animal eating concentrate food of this type, can gspread out of
the equatorial zone, and so do both Cymopithcoids and men. We know
that they hme in commoun the precision grip and the molarization. P

tho-&-ﬂtd
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