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SUMMARY
Homo sapiens is the anomalous member of the primate order. The orthodox version of
our evolutionary emergence on the savannah leaves too many unique features

unaccounted for. The Aquatic Ape Theory (AAT) offers a unitary solution to a higher
proportion of these anomalies than does any other hypothesis.

A SAVANNAH HABITAT?

Over a hundred years have passed since Darwin wrote The Descent of
Man. During that time, despite intense research and speculation, the
major questions — why man became bipedal, lost his body hair, learned to
speak, developed a big brain — have come no nearer to solution. New
hypotheses are regularly propounded, but none has yet commanded
professional consensus or prompted the feeling that the search is now
over. This record of failure has done little to weaken faith in the
orthodox scenario — that is, that a move from the trees into a more open
habitat was the ultimate and sufficient reason why hominids began to
differ so radically from apes. A critique of this proposition is therefore an
indispensable preliminary to advocacy of the Aquatic Ape Theory
(AAT).

Other primates (baboons, patas monkeys, for instance) have made the
transition to the savannah with minimal phenotypic or behavioural
modification, and have flourished. There seems to be no inherent reason
why the progenitors of hominids, faced by the same fairly simple
problems of adaptation, could not have solved them just as ecqnomlcaﬂy.
Instead, they resorted to a gradual but revolutionary restructuring of their
methods of walking and running, breathing, regulating their temperature,
and communicating with their fellows. The features distingmshmg them
from the apes are normally represented as adaptations makmg them.ﬁ.tt‘er
to survive on the savannah. But most of these adaptations, in the nitial
stages, must have been positively maladaptive in that environment. A few

examples will serve to illustrate the point.

LOCOMOTION

Quadrupedalism characterises the overwhelming ‘ma}jority of gr_Qun‘_i‘
dwelling mammalian species. It affords stable equilibrium, is efficient in
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energy terms, lends itself readily to speed, and is easily Jearned by the
young, often within hours of birth. It allows for emergencies: a
quadruped with one injured leg walks on the other three while it heals.

The gently arched and cantilevered spinal column has been perfected
ars to combine maximuim strength with flexibility.
e all these assets without an

The cost of habitual plantigrade
ethod of mammalian progress
he art after years of

over millions of ye

No animal could afford to sacrific
overridingly powerful selective pressure.
bipedalism is high. It is the most unstable metho
known to zoology. Growing bipeds only perfect t
practice and innumerable tumbles. Even in their prime, damage to one
leg can cripple them; once past it, equilibrium again becomes a problem.
The bipedal posture, with viscera and male sex organs exposed to attack,
is ill designed for confronting an enemy or predator.

In a biped the vertebrae and intervertebral discs
weights and stresses which the spines of quadrupeds
sustain. The S-shaped curve of the human spine minimises direct
downward pressure but creates an area of instability in the lumbar region.
The modified angle of the pelvis means that in childbirth the foetus has a
more tortuous exit path to negotiate than is the case in quadrupeds. In
man, the change from a quadrupedal to a bipedal stance raises the heart
roughly twice as high above the ground, and the resultant pooling of the
blood in the lower limbs puts additional strain on the vascular system.
After millions of years of adaptation to bipedalism we are still plagued by
pains and malfunctions such as chronic lower-back pain, inguinal hernia,
and varicose veins.

The claim is often made that bipedalism was adaptive because it ‘freed
the hands’. But an ape’s or monkey’s hands are perfectly free except
when it is moving from one place to another; human beings, likewse,
normally engage in skilled manual operations only while sitting or
standing, and very rarely while actually walking or running. It could as
well be argued that bipedalism reduced our potential for dextenty, since
the so-called freeing of the hands was accompanied pro rata by the
‘enslavement of the feet’ (Richards, 1986). This, in the long run, has
halved our allowance of serviceable manipulative digits.

It was long argued that the hominid first evolved a big brain and the
ability to fashion tools and weapons, and that bipedalism became
necessary to enable him to carry a weapon to hurl at his quarry. All
theories along these lines had to be abandoned after the discovery of the
Afar hominids such as Lucy—small-brained creatures, clearly bipedal, with
' no evivdence of tools or weapons. Three separate lines of argument have
emergf.:d in an attempt to replace the weapon-carrying hypothesis.

- Carrier (1984) has argued that man’s physiology may be evidence of
strong selective pressure in favour of endurance running. He has
established that, over long distances, bipedal running is an advantage to a

are subjected to
do not have to
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human hunter because his four-footed quarry becomes exhausted sooner
than he does. This may well have been a fortunate consequence of
bipedalism,.but it is very unlikely to have been the cause, firstly because
the fossil discoveries suggest that bipedal walking was well established
before there was any evidence of hunting, and secondly because animals
capable ot covering short distances bipedally (for example, apes, bears,
vervets, lwu\"m's) jnvarialw]y revert to quadrupedalism when speed 1is
required. To justify the contention that game-hunting led to bipedalism,
it is not enough to demonstrate that modern Homo sapiens runs more
effectively on two legs: it is necessary to demonstrate than an unadapted
prc—Australopithc~ciuc anthropoid could have run more effectively on
two legs than on four. Experiments with primates (Taylor and Rowntree,
1973) suggest that bipedalism is slower and consumes more energy.

Lovejoy (1981) envisages a pair-bonded male hominid foraging much
farther afield than his mate and walking upright in order to carry food
back to her. The concept of a hominid nuclear family is a persistent one,
but improbable. Monogamous mammals display minimal sexual
dimorphism, whereas Homo is unrivalled in the number and variety of
epigamic markers. Lovejoy does not specify the type of food being
carried. Any ape wishing to transport all or part of a dead animal would
carry or drag it with one hand and run on three. Long treks with
handfuls of seeds or berries would not repay energy output. The only
kind of food conducive to primate bipedalism consists of armfuls of
rather bulky items such as large tubers, bananas or coconuts. We need
evidence that the savannah yielded such products.

Wheeler (1985) suggests that man descended from a meridional ape,
which gained an edge over competitors by reducing the time needed to
rest in the shade, and was thus able to devote more time to foraging. For
this purpose, it is argued, the ancestral hominid adapted to withstand the
sun’s noonday heat by minimising the percentage of body surface
presented to its perpendicular rays — that is, by standing erect. Some
support for this thesis is provided by Newman (1970) and Sakura (1983).
The assertion that bipedalism bestowed a competitive edge can only be
assessed by considering what other species were competing for the same
scant resources. The likeliest candidates would be savannah baboons such
as the hamadryads. This successful species shows no signs of being
disadvantaged by the habit (common in many primate species) of resting
at midday: its siesta is combined with the visit to the water hole, which is
obligatory for most savannah species at some time during the day. ’I"he
marginal putative advantage conferred by .day—long'no.n—stop foraging
would be unlikely to outweigh the considerable incidental costs of

bipedalism and hair loss.
None of these theories offers an LOr _
habitual bipedalism, a behaviour pattern so specialised that it only

entirely satisfactory explanation of
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emerged in one mammal, and so fraught with drawbacks that it would
seem to have been adopted only under some kind of duress.

FUR

Fur is another classic mammalian feature which Homo alone is supposed
to have found incompatible with life on the plains. It is a prime asset
which no land mammal could lightly afford to dispense with: a first line
of physical defence against heat and cold and ultraviolet rays. It may also
fulfil additional functions such as colour camouflage and threat signalling
by pilo-erection.

Primates, particularly, would find it indispensable. Primate mothers are
free to swing, leap, clamber, brachiate and run on all fours only because
the young can hold on to their fur. The hominids were the only primate
infants whose hands encountered smooth skin to which they could not
cling. No other primate mothers are hampered, except for a brief
neonatal period, by having to support their growing offspring in their
arms. In the case of the hominid females the hands — even if they had
been in any real sense freed by bipedalism — were promptly enslaved
again (by the requirement to support offspring because of the loss of

body hair) for the greater part of their lifespan.
Theories about hair loss normally refer to the problem of keeping cool

during the hot tropical day. (The problem of keeping warm during the
cold tropical night has received little attention.) It is not clear why the
hominids’ need in this respect is thought to have been unique. Reference
has been made (Wheeler, 1985) to the lack of a carotid rete, yet the lack
of it has not obliged other savannah primate species to shed their fur. The
further suggestion that hominids needed new cooling strategies because
of their reduced nasal chambers and turbinates is a circular one: if these
organs had been important to the animal’s well-being, they would not
have been reduced.

Experiments with depilation have shown that fur (for example, in the
camel) is an efficient barrier against heat gain from the environment
(Schmidt-Nielsen, Schmidt-Nielsen, Jarnum and Houpt, 1957). The
argument therefore hinges on hair loss as an important facilitator of
sweat-cooling. But sheep, camels and the desert-dwelling wild ass
effectively utilise sweat-cooling without having naked skin. At least one
primate (the patas monkey) has, without denuding itself, evolved a highly
efficient system of sweat-cooling, adequate to its needs even though it is
reputedly the fastest running of all primates and is active all day long in
its hot and often arid savannah habitat (Mahoney, 1980). The hominid
could presumably have done the same. Newman (1970), exploring the
relationship between bipedalism, nakedness and sweat, concluded that
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nakedness was unlikely to have evolved in order to facilitate sweat-
cooling in the heat of the savannah. He believed that nakedness predated
sweat-cooling and that ‘loss of hair must have stemmed from other
causes, or predated the occupation of the habitat In question’,

On the question of hair tracts on the human body, it is doubtful
whether their arrangement affords reliable evidence of evolutionary
origin. There are some unique features, which Hardy (1960) cited
because in his youth it was a subject much researched and debated. Two
points should be noted in connection with the new ‘acrodynamic’ model
offered by Wheeler (this volume, chapter 13) to explain the anomalies.
Firstly, air currents produced by natural convection would only rise
straight up around the body as long as the hominid was not only
perpendicular but also stationary, and this would seldom be the case
while he was foraging for scattered food sources. Secondly, the
convection model does not purport to explain the anomalies in hair tracts
on the upper part of the body, yet that is where some of the more
striking examples are found (Kidd, 1903).

SWEAT

Sweat-cooling is achieved by the evaporation of a film of liquid from the
surface of the skin. In most land mammals which resort to sweat-cooling
— other than man — the liquid is a suitable dilute secretion of the apocrine
glands, which are found all over the body in association with hair
follicles. In humans these apocrine glands are present prenatally but
vanish before birth, except for specialised groups in axillary and pubic
areas. They are replaced by millions of eccrine glands such as those
commonly found in other species on palms, soles, paws and the under-
side of prehensile tails (volar eccrines). Some higher primates have non-
volar eccrines over the body surface, but they are much fewer in number
than in man, and in terms of thermoregulation they appear to be non-
functional (Montagna, 1972).

A study of thermogenic sweating in three baboons (Hiley, 1976)
established that sweating in the area of the chest was the product of
epitrichial (that is, apocrine) glands. Another study (Elizondo, 1988)
describes thermogenic sweat from the lateral calf of a patas monkey as
eccrine; but the methodology fails to establish whether .the swoat was
exuded by the eccrine glands or by the apocrine glands with which they
are interspersed. '

" In humans the rate of sweat secretion is higher than that of any ‘other
‘known mammal. However, in sweat-cooling, profusion as such s not
nC’CCsfs«arily an advantage. Sweat exuded more Fapldly than itiean'
B i tc i< wasteds the excess liquid does nothing to reduce body
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temperature. That is why in humid conditions sweating affords little or
no relief.

Eccrine sweating has two disadvantages. Its onset is delayed (Newman,
1970); it is in the interval between a sudden temperature rise and the
beginning of the sweat flow — which can be anything between five and
thirty minutes — that human beings may suc(‘un.]b to heat stroke. The
second disadvantage is that eccrine sweating continues to flow profusely
even when dehydration and/or salt depletion are reaching dangerous
levels. Water and salt are both scarce on the savannah, and increased
water dependence would limit the range available for foraging. Such an
environment would be unlikely to foster the emergence in the hominids
of a cooling system so profligate of both these vital resources (Denton,
1982).

THE LARYNX

In all land mammals, with the exception of man, the trachea extends
from the lungs via the larynx into the back of the nasal passages; they are
known as obligatory nose breathers. The obligation 1s not absolute: the
epiglottis in many animals can, at need, be detached from the palate to
afford temporary mouth breathing for purposes of vocalisation or
thermoregulatory panting. But as soon as these efforts are relaxed, nose
breathing resumes.

This near-universal system is highly efficient. It facilitates olfaction; it
ensures that all air reaching the lungs has been filtered, warmed or cooled
to near body temperature, and moistened by passing over the mildly
bactericidal mucous linings of the nasal passages. It enables an animal to
drink and breathe at the same time. It entirely rules out any possibility of
an animal being inconvenienced by food and drink entering the airways.

In an adult human being these advantages and safeguards have been
lost. The larynx has lost contact with the palate and descended to a point
well below the back of the tongue, adjacent to the opening of the gullet.
It is a development which mystified Darwin and Negus, among others.
‘No one has been able to suggest any advantage which this change would
bestow on a terrestrial mammal. The effects seem uniformly deleterious.
‘The lungs are rendered more vulnerable. During sleep in a supine
position the tongue may relapse into the back of the throat, blocking the
airway entirely for a short period, and during deeper unconsciousness —
for example, from concussion or anaesthetics — the blockage can be fatal.
The respiratory tract of young babies initially resembles that of the rest of
the animal kingdom. The gradual descent of the larynx at about four to
six months coincides with the peak incidence of ‘sudden infant death
syndrome’ and it has been argued that there may well be a causal
connection (Crelin, 1978). For example, if a throat infection caused .
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partlaltObStr}l.Ctlonfo{' the airway, the infant’s earliest reflexes would
prompt 2a rals{n.g of the larynx to within the nasal passages; but if the
larynx had partially descended, this could no longer be achi '
i tien tia whe ger be achieved and the
attempt might cause the airway to be blocked by the uvula
Current thinking about larynge AR 40 7 _
> Fihe o }‘T‘ b yngeal ‘\'“(HN envisages it as a fortuitous
Cf.CCt. DI Stisage 11 Wie angle of the human skull which followed
adoption C_’t the erect posture (Laitman, 1983; Lieberman, 1983). But this
al‘gumcnt 18 \\70;1](011‘0(1 lwy the fact that in other animals where the |Aryn\<
has descended (sea-lion, d“g”“g) the basicranial angle has not changed

FAT

Man 1s unique among primates and among most land mammals in his
prop?ﬂSlty. to accumulate comparatively large amounts of adipose tissue,
especially 1n subcut:fmeous sites. This would seem an unlikely adaptation
to a savannah environment, whether the hominids are envisaged as
hunters or only as potential prey, since the extra weight would slow
them down. The land mammals which regularly accumulate considerable
fat stores are the hibernators and estivators, but in them the fat is seasonal,
and in man it is not. In a comparison of 23 mammal species ranging from
bats to whales, it was found that humans have at least ten times as many
adipocytes as would be expected in proportion to their body weight
(Pond, 1987; chapter 12).

It used to be argued that loss of body hair to keep cool was followed or
accompanied by the acquisition of a fat layer in order to keep warm. But
it has been demonstrated (Scholander, Walters, Hook and Irving, 1950)
that in the air medium a layer of subcutaneous fat is an inefficient
insulator, while in water — for example, in the seal — the fatty layer
provides a better insulator against cold than the air layer in its fur.

Fossil evidence cannot establish whether the Australopithecines had
already acquired a greatly increased supply of adipocytes, or whether this
feature should be attributed to a later date, with the advent of agriculture
- and a more settled existence. Two considerations militate against the
second possibility. One is the human baby. Maternal investment in the
fatness of babies is considerable, both before and after birth. In a human
neonate, fat constitutes 16 per cent of body weight as compared with 3
per cent in the baboon. For this feature to have become so firmly
established in human ontogeny needs a much longer evolutionary history
than the period since agriculture. The second consideration is that there
are extant human populations practising a non-agricultural economy, but
their babies have plump cheeks and their young women have rounded
i t= .nd buttocks. I¢ is reasonable to SUppose that this development

had its beginning early in hominid history.
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THE ‘BABOON MARK ER’

Even at the level of his DNA. Homo emerges as a bafflingly anomalous

member of the community of African primates. In the 1970s a team of
led the presence in baboons of a non-defective

American cytologists revea
endogenous type C retrovirus, harmless to the baboons but capable of

being released and causing reactions in other primate species (Benveniste
and Todaro, 1976). All surviving African primate species contain viral
gene sequences closely related to the RINA genomces of the baboon virus
and providing protection against it, suggesting that at one time the virus
(although subsequently losing its virulence) was both pervasive and life-
threatening.

The presence of the ‘baboon marker’ is thus indicative of ancestral
contact with the baboon virus, just as sickle cells in the blood indicate
ancestral contact with malaria. Forty different primate species were
examined by the American team. Of these it was found that all the 23
African species, including the gorilla and the chimpanzee, carry the
marker. None of the 17 Asian species carries it. The surprise discovery
was that in Homo sapiens — of whatever race — there was no sign of the
‘baboon marker’. This strongly suggests that at some time during the
onset of their evolutionary separation from the apes, man’s ancestors
must have been isolated from the baboons and from the other African
primates by some geographical barrier which entirely precluded contact.
A stretch of ocean would be a classic example of such a barrier.

During this period of separation, the baboon retrovirus raged over
continental Africa. Its advent could have been as sudden and threatening
as that of the AIDS retrovirus. But it must have differed from AIDS in
one respect. Since it affected all non-human primates of African ongin,
including the small nocturnal prosimians in the forest canopy, the virus
was probably airborne. No mainland African primate species failing to
develop the protective ‘baboon marker’ gene sequence has survived. To
explain why humans are the only primates native to Africa not bearing
the ‘baboon marker’, Todaro and Benveniste suggested that they
descended from a Homo erectus strain which first emerged in Asia, and
later migrated to Africa at a time when the baboon virus was no longer
life-threatening.

The AAT offers an alternative and more parsimonious way of
interpreting the facts. One scenario which appears totally untenable 1s
that man’s evolution continued unbroken on the baboon-haunted
African savannah.

AN ALTERNATIVE HYPOTHESIS

The preceding selection of unsolved questions about human evolution is
far from exhaustive, but it supports the contention that the standard
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scenario of human evolution on t]uis;wnnn;\h 15 inadequate. It leaves too
many human features unaccounted for.
; T_he Aquatlc. Ape Theory ]“)Stlll;lta‘ﬂ that hominid speciation was
lnltla.ted.’-alld lts,n”m“‘ d(“t‘ll‘lmncd‘ by a period of semi-aquatic or
aquatic lifestyle. The scn—ﬂgndmg of north-cast Africa (LaLumiere, 1981)
could .havc plnCCd a hominid ape population under duress by marooning
it on island habitats, ”CC_C““;M”Q the exploitation of rich marine F()()Zi
sources as sea lC\’L.‘IS continued to rise. The bipedal Afar hominids could
have descended t1'*0m survivors of that episode who found themselves
once more on mainland Africa as the sea-flooded area first became land-
Jocked and the water finally evaporated.

The split between apes and man is characterised by a genetic
divergence of only 1 per cent, but this is accompanied by wide
phenotypic and behavioural differences. This combination strongly
suggests not only allopatric speciation but also adaptation to widely
differing habitats. Coexistence with early ancestors of chimpanzees in
forest-edge or savannah habitats would have led to chance encounters
and interbreeding, which would have retarded the emergence of strongly
divergent phenotypes.

An island would have provided both geographic isolation and a
different ecological environment. On the basis of the AAT, many human
features which are unique among primates can be explained in terms of
convergent evolution, since parallels can be found in semi-aquatic and
aquatic animals. R elatively large deposits of subcutaneous fat are found in
the majority of aquatic species: it provides buoyancy, streamlining and
insulation — and in water the added weight is no disadvantage.
Hairlessness is common among aquatic mammals. It is true that small
aquatic mammals (such as water-rats) are not hairless, but the hairless
species include some, like the river-dolphin and the babirusa, which are
as small as, or smaller than, Australopithecus. One reason for the descended
larynx may have been the need, before a dive, to inhale large quantities
of air more quickly than could be achieved through the narrower nasal
passages. Wind (1976) reasons that laryngeal descent is unlikely to have
been the definitive factor in the emergence of speech. He points to
cerebral reorganisation as the decisive element facilitating vocal
communication.

There is, however, one other vital prerequisite. When the reorganised
brain forms the intention to initiate vocal communication, the message
must first be sent not to the vocal tract but to the lungs. Consgiou§ z}nd
finely tuned control of respiration (most highly developed in diving
animals and man) is indispensable for the emergence ‘of spegch. The
descended larynx (found nowhere except in some diving animals and
man), while perhaps not indispensable, facilitates and enhances the

flexibility of the vocal repertoire.
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When a species departs from its previous behaviour pattern, firstly the
change is normally gradual, and secondly some immediate advantagc
must accrue from the outset to reinforce the behaviour. In the case of
bipedalism these conditions were not fulfilled. Step-by-step change from
horizontal to vertical would not be viable; there is no practical halfway
house between walking on four legs and walking on two. The
disadvantages (instability, prolonged infant dependence, skeletal and
vascular malfunctions) would be incurred immediately, would weigh
most heavily at the outset, and only gradually decrease through
evolutionary modification. Most of the disadvantages relate to the
destabilising effect of gravitational forces on the newly orientated bones,
blood and other organs. For example, the weight of our own viscera is
sustained by a dish-shaped pelvis; the intestines of a savannah ape could
not have rested comfortably on the vertical blades of its pongid ilia, as a
bipedal gait would have required.

By contrast, the hypothetical advantages accruing to pre-afarensis
bipedalism on the savannah would be minimal at the outset and only
slowly increase. It has been suggested that the descendants of the foraging
male might ultimately get into their stride and be able to carry back
enough food to cement the pair bond; or that the descendants of the
noonday apes might ultimately achieve coolness as their vertical stance
was perfected and their body hair diminished. But no immediate benefits
would have rewarded the initial clumsy steps in either scenario.

It is tempting to imagine that a time would have come when the graph
of decreasing disadvantage intersected with the graph of increasing
advantage, but that 1s a teleological concept. Bipedalism on land would
never have begun to become more efficient unless it was already being
regularly practised while it was inefficient — a fact which goes far to
explain why no other animal ever resorted to it.

If we assume that the initial stage did not take place on land, none of
these problems arises. For a wading ape the incentive to bipedalism and
the accruing reward would be instantaneous: by standing on two legs it
could keep its head above water. The disadvantages would be minimal at
the outset because in water gravitational force is counteracted.
Equilibrium would be less endangered, the bones would not be
compressed, the blood would not pool, the viscera would not sag.
Locomotion in water — whether wading or swimming — tends to force
the adoption of a 180° angle between spine and hind limbs. Long
adaptation to this posture would gradually but inevitably affect skeletal
structure — especially in the pelvic region — to a point where the aquatic
ape was imperfectly adapted for locomot‘lon on landz whther on fgur
Jegs or on two. On their return to the mamland, the .v1rtual 1mp.oss1b1hty,
for the female, of carrying a plump, hairless baby while proceeding on all

fours would have favoured bipedalism.
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Habitual bipedalism is fo.ugd in no other extant species. However, it
may have beep characterlstlc of the fossil ‘marsh ape’, Oreopithecus.
Remams of thls_ primate are found in lignite layers, which also contain
fossils of crocodiles and turtles, fll.ld palacobotanical remains of reeds, fern
spores and SMYLID 31830 (AZZ&ITOI.I, Boccaletti, Delson, Moratti and Torre,
1986). The list .C.)f eighteen similarities between Oreopithecus and Homo
drawn up by Hiirzeler (19()()? has been challenged and whittled down,
but the Well dc‘vﬂoped anterior superior and anterior inferior spines of
the pelvis, found in Oreopithecus, are shared with no other primate but
Homo (Harrison, 1986). Since the theory that Oreopithecus was ancestral
to man has been abandoned, convergent evolution is the likeliest
explanation of the resemblances.

The hotter and more dangerous environment on the open plains made
<ome form of sweat-cooling desirable. But this does not explain why the
hominid once again departed from the mammalian norm by resorting to
eccrine glands for thermoregulation. Physiologists have speculated that
these glands initially evolved for some other purpose. Montagna (1982)
observed: “The several million glands on the human body act principally
2s heat regulators, but this function is perhaps too recent to be totally
effective’. The previous function may have been excretory. Eccrine
glands (as the name implies) do not appear to be secreting anything; the
sweat is generally described as being merely diffused or eliminated via the
gland. And although non-volar sweat is normally hypotonic (less saline
than blood), prolonged sweating causes the glands to become fatigued
and to lose their power to keep the saline solution hypotonic (Weiner
and Hellman, 1959). :

It may be helpful to compare this with another anomalous feature
involving a saline solution, namely weeping, or more specifically what
Darwin described as ‘psychic’ as opposed to ‘reflex’ tears. Psychic
weeping is activated by motor pathways in the nervous system different
from those which control reflex lacrimation (Ashley Montagu, 1960).
Similarly, our non-volar eccrines react to different stimuli from those
activating volar eccrines (Weiner and Hellman, 1959). Both eccrine
sweat-cooling and human weeping emerged after the ape/hominid split;
neither represents the simple quantitative expansion of an existing system.
In some pathological conditions such as cystic fibrosis both sweat and
tears become very salty.

These facts are consistent with the supposition that human sweat and
tears may at an earlier evolutionary stage have been hypertonic, and may
Lave cvolved sumultaneously and for the same purpose = to perform a
function complementary with that of the kidneys in controlling salt
equilibrium. Some such auxiliary mechanism has evolved 1in many
marine species to facilitate the excretion of salt from ingested sea water
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(Schmidt-Nielsen and Yange, 1958). In the case of tears, the excretion
may have been originally accompanied by an involuntary contraction of
the gullet to prevent any more sca water l)gil)g swallowed; no other
explanation has ever been advanced for the ‘(‘rnu)ph;n—yn)g(‘;al spasm 1in the
oesophagus (‘lump in the throat’) which often precedes or accompanies
weeping.

Later. in an arid territorial environment, the hominid’s now active and
abundant eccrine glands would have been pressed into service as
thermoregulatory sweat glands, because over most of the human body
the apocrihc glands are non-existent. An aquatic phase might account for
their disappearance. A reduction in apocrine glands and a proliferation of
sebaceous glands — also typical of Homo — 1s not uncommon among
aquatic mammals (Ling, 1965).

For the period between the initial ape/man split and the appearance of
A. afarensis no fossil evidence is available. The question confronting
evolutionists is where and how the hominids lived during the fossil gap.
One way of seeking an answer is to consider what kind of habitat is most
likely to have been conducive to the development of the anomalous
features in human physiology. Table 2.1 lists some of these features and
the environment in which they are found in non-human species. (The
“Yes’ in column 2 represents the pachyderms which are found on the
savannah, but may have acquired their hairlessness in a different

environment.)

Table 2.1 Human features shared with (a) savannah
(b) aquatic mammals

1 2 3

Features In man In savannah In aquatic

mammals mammals
Loss of body hair Yes Yes Yes
Habitual bipedalism Yes No : No
Descended larynx Yes No Yes
Volitional breath control Yes No Yes
180° spine/hind limbs angle Yes No Yes
Increased non-seasonal fat deposits Yes No Yes
Ventro-ventral copulation Yes No Yes
Dorsal hair sparser than ventral Yes No Yes
Proliferation of sebaceous glands Yes No Yes

CONCLUSION

Palacontology offers no direct evidence about the conditions which
triggered the change to bipedalism, because it occurred during the gap in
the hominid fossil record. The Savannah Theory, as an explanation of the
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emergence of man, is therefore based on no hard evid 1S WI
accepted only because it is regarded as the si mi e
‘ ' : ¢ simplest scenario. But man is

not a simple ammal, and the circumstances combining to luce
remarkable species are unlikely to have been so (‘(imnf))lr)()(l u‘Cf’ SI‘\J/ICh :
primate specles have moved from the trees to the gr;/lﬂﬂl'mds lr))uatu‘. 1d e
of parallel or convergent evolution between any olf; trh oot lw'l i
virtually nil. ese and Homo is

As a source of evidence about origins, comparative anatomy is at least
as important and reliable as palaecontology. Its ﬁrl(iingﬂyafc oftcsn
overlooked, or relegated to separate specialist pigeon-holes and forgotten
but once assembled they constitute a cataloguc of physical anomaliff;
impossible to reconcile with the orthodox scenario. The AAT claims to
represent the ‘best-fit’ hypothesis of human emergence because it
accommodates more of the anatomical data than does any other, and is
not ruled out by any of the fossil discoveries to date.
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