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WAS MAN MORE AQUATIC
IN THE PAST?

And was it in the sea that Man learned to stand erect? The author explains his
hypothesis that we descend from more aguatic ape-like ancestors. He will contribute
a further article—""Will Man be more aguatic in the future?”—to next week's issue

by Professor Sir ALISTER HARDY, FRS

N 5 March | was asked to address

a conference of the British Sub-
Agua Club at Brighton and chose as
my theme “Aguatic Man: Past. Present
and Future™. 1 dealt little with the
present, for Man's recent achievements
in the underwater world were so well il-
lustrated by other speakers and by films.
I ventured to suggest a new hypothesis
of Man’s origin from more agquatic
ape-like ancestors and then went on to
discuss  possible developments of the
futare. I did not expect the wide pub-
licity that was given t0o my views in the
daily press, and since such accounts
could only be much abbreviated, and
in some cases might be misleading. I
gladly accepted the invitation of The
New Scientist to give a fuller statement
of my ideas.

_ 1 have been toying with this concept
of Man's evolution for many vears, but
until this moment, which suddenly
appeared to be an appropriate one. |
had hesitated because it had seemed
perhaps too fantastic: vet the more 1
reflected upon it, the more I came to be-
Tieve it to be possible, or even likely. In
this article T shall deal with this hypo-
thesis; nex: week I shall treat of the
future.

Man, of course, is a mammal, and

-all the mammals bave been derived, as
indeed have alsc the birds but bv a
different line of evolution, from reptile
ancestors that fiourished more than a
hundred million vears ago, when the
world was populated by saurians of so
many different kinds which have long
since become extinct. These reptile
ancestors in turn were derived from
pewi-like animals — amphibian crea-
tures—which had only partially con-
guered the land and had to return to
water to breed as do most of our sala-
manders and frogs of today. It is

equally certain that these earlier am-
phibians were evoived from fish which.
like those primitive lung-fish that still
survive in certain tropical swamps to-
day, had developed lungs with which
to breathe. Some of these air-breathing
fish were able to chhmb from the water
on to the land.

This history of the emancipation of
animal life from the sea 1s verv well
known. I repeat it only because it
forms the background to another
story, one that is not quite so
familiar to those who are not trained
as zoologists. At the same time as this
conguest of the iand was extending
with confinually improving adaptations
to the new terrestrial life. we see (in the
fossil record) a different act repeating
itself again and again. first with the
amphibians. next with the reptiles, and
then with the mammals and indeed the
birds as well. Excessive multiplication,
over-population. shortage of food. re-
sulted in some members of sach group*
being forced back into the water to
make a living., because there was not
epough food for them on the land.
Among the reptiles I need only remind
vou of the remarkable fish-like ichthvo-
saurs. of the plesiosaurs. of many
marine crocodile-like animals, and of
turties, not to mention Wwaier-snakes.
Then, among the mammals of todav we
see the great group of whales. doiphins
and porpoises, with the wvestigial re-
mains of their hind legs buried deep in
their bodies. beautifully adapted to
marine life: or again the dugongs and
manatees belonging to an entirely dif-
ferent group The seals are well on their
waVv to an almost completely aquatic
life, and many other groups of mam-
mals have aguatic representatives which

* The amphibian: went back only inio freshwater
(for certain physiological reasons), no! inte the sea.

have been forced into the wuter
search of food : the polar beurs. tne
otters (both freshwater and marinel
various aguatic rodents, lihe water
voles and the covpu. or insectivores
like the water shrew: and. of course. we
must not forger the primitive duck-
bilied platypus. There are. indeed. few
groups that have not. during one ume
or another in the course of evolution.
had their aguatic represental!ves
among the birds the penguins are
supreme examples.

The suggestion | am about to make
may at first seem far-fetched. jet §
think it may best explain the siriking
physical differences that separaic Mans
immediate ancestors (the Homimdac
from the more ape-like forms (Pong-
dae) which have each diverged Irom
a common stock of more primitive ape
like creatures which had clearlt de-
veloped for a time as tree-living forms.

My thesis is that & branch of the
primitive ape-stock was forced by con”
petition from life in the trees 10 feed
on the sea-shores and to hunt for mo.c.L
shell fish. sea-urchins, etc.. in the sha-
low waters of! the coast. I supposc Ih"‘f
they were forced into the water just &
we have seen happen in so many othe!
groups of terrestrial animals. | d“":
imagining this happening in the warme’
parts of the world. in the tropical s¢#
where Man could stund being in ¢
water for relatively long periods
is. several hours at & streich. 1 i
him wading. at first perhap:
crouching. almost on all fours. gropins
about in the water, digging 107 "'"-'1‘
fish. but becoming gradualiv mor
adept at swimming. Then. i D
see him becoming more and more &
an aguatic animal geing farther -“”'
from the shore: I see him diving !
shell fish, prising out worms, burfo¥’

.
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inz crabs and bivalves from the sands
.\t the boitom of shaillow seas, and
nreaking open sea-urchins, and then.
with increasing skill, capturing fish with
his hands.

et us now consider a number of
points which such a conception might
=xplain. First and foremost, perhaps,
s the exceptional ability of Mam to
swim. o swim like a frog, and his great
andurance at it. The fact that some
men cun swim the English Chaanel
{albeir with training), indeed that they
race across if, indicates to my mind that
there must have been a loag period of
qaiural  selection  improving Maa's
guatinies tor such feats. Many animals
wim at the surface, but few terres-
1ls can rival Man in swim-
»w the surface and gracefully
15 wav and that in search of
be looking for. The axtent
to which sponge and pearl divers can
fivid their breath under water is per-
haps ancther outcome of such past
adapranon.
e objected that children have to
ttc swim: but the same is true of
ers. and [ should regard them
> aquatic than Man has been.

i have been tuld that babies
wauter before they have learnt
w owalk wiil. o fact, go through the
moions of swimming at once, but aot
after thev have walked.
he ldea perhaps explain the
0 that so many peopie feel
10 the seaside, in bathing, and
igmg  in various forms of
ayuatic spori? Does not the vogue of
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the aqua-lung indicate a latent urge in
Man to swim below the surface?
Whilst not invariably so, the loss of
hair is a characteristic of a number of
aquatic mammals; for example, the
whales, the Sirenia (that is, the dugongs
and manatees) and the hippopotamus.
Agquatic mammals which come out of
the water in cold and temperate
climates have retained their fur for
warmth on land, as have the seals,
otters. beavers. etc. Man has lost his
hair all except on the head, that part
of him sticking out of the water as he
swims; such hair is possibly retained as
a guard against the rays of the tropical
sun. and its loss from the face of the
female is, of course, the result of sexual
selection. Actually the apparent hair-
lessness of Man s not always due to
an absence of hair: in the white races
it 15 more apparent than real in that
the hairs are there but are small and
exceedingly reduced in thickness: in
some of the black races, however, the
hairs have actuaily gone. but mn either
case the etlect is the same: that of re-
ducing the resistance of the body in
swimming. Huarr, under water, naturally

In wurer, only the head needs protec-
from the rays of the tropical sun.

Left. hair tracts of the
dorsal and ventral surfaces
of the trunk of a human
foetus. Above, hair tracts
of the human face; above
right, of the scalp; lower
right, of the human head.
From Man's Place among
the Mammals, by Frederic
Wood Jones (Edward Ar-
nold & Co. Ltd.).
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loses its original function of

the bedy warm by acting as a
conductor; that quality, of cc Of the
pends upon the air heid stag#sn pet-
the spaces between the hairs ¢ 2Ppear-
ciple adopted in Aertex ufossil re-
Actuaily the loss or reductiodae with
in Man is an adaptation by tifhe re-
tion into aduit life of an early emboy-
onic condition; the unborn chimpanzee
has hair on its head like Man, but little
on ifs body.

Whulst discussing hair it is interesting

to point out that what are called the
“hair tracts"—the directions in which
the hairs lie on ditferent parts of the
body—are different in Man from those
in the apes; particulariy to be noted ars
the hairs on the back, which are all
pomting o lines 0 meetr diagonally
towards the muid-line. exactly as the
streams of water would pass round the
body and meet. when it is swimming
forward like a frog. Such an arrange-
ment of hair, otfering less resistance,
may have been a first step in aquatic
adaptation before its loss.
The graceful shape of Man—or
woman! —is most striking when com-
pared with the clumsy form of the ape.
All the curves of the human body have
the peauty of a well-designed boat. Man
is indeed streamiined.

These sweeping curves of the body are
helped by the development of fat below
the skin and. indeed. the presence of this
subcutaneous fat is again a characteris-
tic that distinguishes Maa from the other
primates. It was a note of this fact n
the late Professor Wood fcaes's book
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I ventur prace  among the Mammals
of Man, tpa¢ set me thinking of the possi-
ApE dike apgap having a more aguatic past
discuss Pread jt more than thirty vears
future. Loyote the paragraph as follows.
ficity thihe peculiar relation of the skin
“to the underlying superficial fascia is
a very real distinction, familiar enough

1o evervone who has repeatedly
skinned both human subjects and any
other members of the Primates. The
bed of subcutaneous fat adherent to
the skin, so conspicuous in Man. is
possibly related to his apparent hair
reduction: though it is difficult to see
why, if no other factor is invoked.
there should be such a basal difference
between Man and the Chimpanzee.”

I read this in 1929 when I had re-
cently returned from an Antarctic
expedition where the lavers of blubber
of whales. seals and penguins were such
a feature of these examples of aquatic
life; such lavers of fat are found in other
water animals as well: and at once I
thought perhaps Man had been aguatic
too. In warm-blooded water animals
such lavers ef fat act as insulating
lavers to prevent heat loss; in fact. in
function they replace the hair. Man.
having lost his hair, must. before he ac-
quired the use of clothing. have been
subiected to great contrasts of tempera-
ture out of water; in this connection it
is interesting to note the experiments
carried out at Oxford by Dr. 1. S
Weiner, who showed what an excep-
tional range of temperature change in

air Man can stand. compared with
other mammals. Man's great number of
sweat glands enable him feo stand a
tropical climate and still retain & large
laver of fat necessary for aquatc life.

This idea of an aquatic pasi might
also help to solve another puzzie which
Professor Wood Jones stressed so for-
cibly. that of understanding bow Man
obtained his erect posture. and also kept
his hands in the primitive. unspecialized,
vertebrate condition; for long periods.
the hands could pot have been used in
support of the body as they are in the
modern apes. which have never mastered
the complete upright position. The chim-
panzee slouches forward with his bods
partly supporied by his long arms and
with his hands bent up. to take the
weight on the knuckies. Man must have
left the trees much earhier: in all the
modern apes the length of the arm is
much longer than that of the leg. Ib
Man it is the reverse. The puzzle is:
how in fact did Man come to have the
perfect erect posture that he has—
enabling him to run with such ease and
balance? Some have supposed that he
could actually have achieved it by such
running. or perhaps by Jeaping. bu: this
does not seem likelv. Let me again guoite
from Wood Jones. this time from his
book The Hallmarks of Mankind. 1948,
p.78:

“Almost egual certzintv mav he
attached to the rejection of the possi-
bility that he ever served an appren-
ticeship as a specialized leaper or a

The seals are well on their way to an almost compietely aquatic furic:

specialized runner in open spaces. Bu:
1t 1S by no means so easy to rejedt
the supposition that he commenced
his career of bipedal orthograde pro-
gression as what might be termed &
toddler. somewhat afier the fashion
foliowed in some degree by the bears.”

It seems indeed possible tha:
mastery of the erect posture arose
such toddling. but performed in the
water, like children at the seaside.
Wading about. at first paddling and
toddling along the shores in the shaliow:.
hunting for shellfish. Man graduall}
went farther and farther into deeper
water. swimming for a time, but having
at intervals 1o rest—resting with his fee!
on the bottom and his head our of the
surface: in fact, standing erect with
the water supporting his weight. H¢
would have to raise his head out of the
water to feed: with his hands full o
spoil he could do so better standing tha?
floating. 1t seems to me likely that MuP
learnt to stand erect first in the wvufel
and then. as his balance improved. h¢
found he became better eguippet T
standing up on the shore when he
out. and indeed also for runming
would naturally have to return 1o
beach to sleep and to get water 10 dr1ns:
actually 1 imagine him to have spent &t
least half his time on the land.

Tied up with his method of assuni
the erect position is the probien
human hand. Let me quote agan If
Wood Jones (ibid.. p. 80):

“In the first place, it seems 10




winie Man's enjoxment of the sea may

serfectly clear that the human ortho-
srade habit must have been estab-
lished z0 early in the mammalian story
‘hat a hand of primitive vertebrate
simplicity was preserved, with all its
il ial potentialities, by reason of its
heing emancipated from any office of
mere bodily support. Perhaps the ex-
rreme situctural primitiveness of the
wuman hand is a thing that caa only
se appreciated fully by the compara-
rive anatomist. but some reflection on
the -ubject will convince anyone that
ts verv perfections, which at first
q2nt might appear to be spectaliza-
sions. are all the outcome of its being
naltered for anv of the diverse
the manus of most of
wver’” mammals is put. Man's
e hand must have been set tres
form the funcuons that it now
subserves at a period very eurly indeed
i the mammalian story.”

hand has all the characters of
loring device. continu-
tentacle-like fingers

using them to clutch
wher crustiaceans, to
from the sand and
1o urn aver stones
and oather creatures
eath. There are fish
ke processes on their
urnards; they are just
feeling organs, hunting
t have been known
1 over stones with them while

ng for it

1ev. 100,

link with an aquatic pasi.

It seems likely that Man learnt his
tool-making on the shore. One of the
few non-bhuman mammals to use a tool is
the Californian sea-otter, which dives to
the bottom, brings up a large sea-urchin
in one hand and a stone in the other.
and then, whilst it floats on its back at
the surface, breaks the sea-urchin
against its chest with the stone, and
swallows the rich contents. Man no
doubt first saw the possibilities of using
stones. lving ready at hand on the beach.
to crack open the enshelled “packages”
of food which were otherwise :an-
ralizingly out of his reach: so in far-orf
days he smashed the shells of the sea-
urchins and crushed iobsters” claws to
ger out the delicacies that we 5o much
enjov today. From the use of such
natural stones it was but a step to split
flints into more ethicient tools and then
into instruments for the chase. Having
done this. and learnt how to strike to-
gether flints to make fires. perhaps with
dried seaweed. on the sea-shore. Man,
now erect and 2 fast runner, was
equipped for the conquest of the con-
tinents. the wvast open spaces with
their herds of grazing game. Whiist
he became 2 great hunter, we Know
from the middens of mesolithic Man
that shell fsh for long remained a
favourite food.

In such a brief treatmenr [ cannot
deal with all the aspects of the subject:
I shall later do so at greater length and
in more detail in a fuil-scale studv of
the problem. [ will just here mention

one more point. The students of the
fossil record have for so long been per-
turbed by the apparent sudden appear-
ance of Man. Where are the fossil re-
mains that linked the Hominidae with
their more ape-like ancestors? The re-
cent finds in South Africa of Ausiralo-
pithecus seem [o carry us-a good step
nearer to our common origin with the
ape stock, but before then there is a
gap. Is it possible that the gap is due
to the period when Man struggled and
died in the sea? Perhaps his remains
became the food of powerful sea
creatures which crushed his bones out
of recognition, or could his bones have
been dissolved. eroded away in the
tropical seas? Perhaps. in time. some
axpedition to investigate tropical Plio-
cene fcoastal) deposits may yet reveal
these missing links.

It is interesting to note that the Mio-
cene fossil Proconsul, which may per-
haps represent approximately the kind
of ape giving rise to the human stock,
has an arm and hand of a very un-
specialized form: much more human
than that of the modern ape. 1t is in the
of some ten million vears, or more,
between Proconsul and A ustraiopithecns
that I suppose Man to have been cradied
in the sea.

My thesis is, of course, oniv a specu-
lation-—an hypothesis to be discussed
and tested against further lines of evi-
dence. Such ideas are useful oaly if they
stimulate  fresh inquiries which may
bring us nearer the rruth.
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