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Alfred Russel Wallace

This great 19th-century naturalist and Charles Darwin simultaneously

announced the theory of evolution by means of natural selection. He

later went bevond Darwin in applving the theory to human evolution

he year was 1852. Alfred Russel
I Wallace stood in a leaking long-
boat of the brig Helen over 1,000
miles from the port of Para and watched
almost everything he had collected or
thought about through four years in the
depths of the Amazon jungle burning
before him. Flames leaped from shroud
to shroud of the abandoned vessel. Mon-
keys screamed and ran into the heart of
the fire. Fire roared in his collections be-
low decks, and ate at the masts until they
fell. Only a single parrot, clinging to a
burning rope on the bowsprit, dropped
into the sea and was saved.

In the boats the men watched through
the night, hoping that the pillar of flame
would swing a passing ship out of her
course to pick them up. The dawn came,
charred and vacant. They were alone on
the heaving sea with a limited supply of
water and food.

Wallace watched while the captain
set a course for Bermuda. The naturalist
who was destined to take his place, seven
years later, by the side of Charles Dar-
win as one of the great scientists of all
time, ate a biscuit numbly and helped
the others bail the leaking boat. If he
survived, he would return to England
as poor as when he had journeyed out to
South America four years before.

He had lost his younger brother Her-
bert to yellow fever. It might have been
better to have stayed and rotted with the
other eccentrics in the fever ports of the
tropics. There was a luck in these things.
It had been with him on the great river
and in the camps of half-wild savages,
but now, if there should be a storm, if
they should be becalmed until the water
ran out. . . . Ten days later, on short ra-
tions and still 200 miles from Bermuda,
the entire crew was picked up by a pass-
ing vessel bound for London.

Wallace was, after all, coming home.
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His luck still held, but it was poor man’s
luck. He was 29 and the forests and
islands of the Malay seas were still ahead
of him. There was, perhaps, only one
gain: in his long, difficult traverses over
the watershed of the world’s greatest
river, he had come to realize the enor-
mous diversity of life, and how that di-
versity seemed related to geographic
barriers often represented by the conflu-
ent fingers of the huge river.

Even the fishes within the river dif-
fered. Those of the Amazon were pecu-
liar to itself, but those of the upper
tributaries were distinct. The number of
separate species inhabiting the Amazon
basin, he observed, “must be immense.”
He wondered a little about all that re-
lated diversity. He had read Charles
Lyell's Principles of Geology; he was
also acquainted with Robert Chambers’s
somewhat crude evolutionary sensation,
Vestiges of the Natural History of Crea-
tion, which had achieved popular suc-
cess before he left England for South
America. A freethinker of sorts, he con-
sidered that there might be something
in it. In this he differed from experi-
enced and better-trained naturalists who
had castigated it as an absurd piece of
journalism.

One other thing could be put down to
experience. Alone among the great Vic-
torian evolutionists, he had actually
lived with primitive men. He had not
just gazed at them politely from explor-
ing vessels. He had ventured into the
high Amazons; he had visited country
untrod by Europeans. He had sweated
with naked savages up dangerous river
portages. He had drunk at their feasts,
slept in their houses, observed every as-
pect of their lives. There was a touch of
the anthropologist as well as the natu-
ralist in Wallace. Later on in the century
these anthropological interests would re-
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emerge and leave him somewhat isolated
from his fellows. But now the Amazons
had been left behind him. To what
would he turn?

Early Life

In the history of that little band of
men who, in the mid-19th century,
swung biological thought into evolu-
tionary channels, Alfred Russel Wallace
occupies a unique position. Unlike
Thomas Huxley, the brilliant, versatile
debater, or Joseph Hooker, the percep-
tive botanist, or Lyell, the dreaming, ele-
gant writer who was one of the founders
of modern geology, Wallace indepen-
dently achieved and set forth the same
ideas as Darwin. He was an independent
discoverer of natural selection. If it had
not been for the mere chance that he
chose to dispatch the account of his dis-
covery to Darwin, we might today be
acclaiming Wallace, rather than Darwin,
as the founder of modern biology.

In this centennial year of 1959, 100
years since the publication of Darwin’s
Origin of Species, innumerable addresses
will extol the scientific achievements of
Darwin. Wallace, on the other hand, will
be present in many of these historical ac-
counts only as an attenuated shadow—a
toil to the great Darwin. Many will not
know his name, or, if they recognize it,
will do so only with the vague impres-
sion that Wallace found out something
which Darwin had already perceived
more clearly. The fact that Wallace
emerged from a social class different
from Darwin’s, that he was not a product
of the traditional schools, has perhaps
militated subtly against the full recogni-
tion of his scientific achievements. More-
over, Wallace, by nature modest and re-
tiring, never thrust himself forward and
his contributions have in some cases



WALLACE was born in 1823 and lived until 1913. From 1848 to lands of Indonesia. This photograph of him was made in 1885, when
1862 he traveled widely in the valley of the Amazon and in the is- he was 62. The photograph is from the Gernsheim Collection.
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passed into the body of scientific thought
without acknowledgment.

He belonged to no cliques, and avoid-
ed participation in virulent scientific and
theological disputes. In terms of his later
life he can be classed with Asa Gray in
America as one of the more theistically
inclined evolutionists who paved the
way for the widespread theological ac-
ceptance of evolution in the later years
of the century. The Darwinists varied
individually in their attitudes toward or-
thodox religion. Wallace, m this regard,
we might describe as far to the right of
Huxley. While these philosophical mat-
ters are not really germane to our ac-
count of Wallace’s scientific life, it is
necessary to mention them because they
play a part in certain episodes of his
later years.

Wallace survived to be almost 91. In a
world where human generations are
short, this means that Wallace lived on
into a world increasingly alien and
strange to him. In some ways he found
himself old-fashioned; in other ways,
percipient of the future. He ranged far-
ther in his mind and in his interests than
his more contained and scientifically or-
thodox colleagues. Sometimes this habit
led to highly successful insights, some-
times to disastrous failures, but through
all his vicissitudes one is conscious of
being in the presence of a fertile and
inquiring mind.

Wallace was born on January 8, 1823,
in the Welsh village of Usk in Mon-
mouthshire. In this remote district of
low rents and country food his parents
had sought refuge from a series of finan-

cial misfortunes which had brought them
to the verge of total poverty. His father
appears to have been a well-intentioned
but somewhat inept middle-class gentle-
man who by degrees had lost most of a
small but comfortable inheritance. Al-
though the family had thus fallen upon
evil days before Wallace was born, it
is worth noting that his father had had
a good education, and was fond of books.
As Wallace himself observes: “Through
reading clubs or lending libraries we
usually had some of the best books of
travel or biography in the house.” More-
over, his father was addicted to reading
aloud to his wife and children in the
evenings.

Before Wallace was 14, however, he
had left home, and he saw little of his
parents thereafter. Most of his formal
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WALLACE’S TRAVELS in Indonesia, then called the Malay Archi-

pelageo. are traced in color on this map. He arrived in the Archipel-
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ago in 1854, and stayed until 1862. He referred to this period as
“eight years of wandering . .

. which constituted the central and



schooling, which was scant, had been
obtained in the grammar school of the
old town of Hertford. He remembered
into old age and with great affection the
meadows beyond the town, and the mill-
stream with its great, dripping water-
wheel. In the law courts where the as-
sizes were held he heard the trials of
poor sheep-stealers who, in those days,
might be liable to transportation for life.
Such painful scenes were part of the
harsh criminal code so vividly pictured
in W. H. Hudson’s A Shepherd’s Life.
Wallace never forgot these episodes.
They are a strong element in his sym-
pathy for the socially deprived and un-
fortunate which sets Wallace’s thinking
so apart from that of many of his Victo-
rian colleagues. He never shared the en-
thusiasm of some of them for unre-

stricted struggle within the social world
of man.

In 1837, after further family financial
disasters, Wallace went to London,
where he lived for a brief period with
his older brother John. He was waiting
for the return of another brother, Wil-
liam, from whom he was to learn sur-
veying. Here he wandered about the
marvelous streets of London, gazing into
the newly installed plate-glass windows
of the best shops, attending working-
men’s lectures, and reading Thomas
Paine’s Age of Reason. Then, after a
glimpse of this metropolitan fairyland,
he went back into the country to become
a surveyor. Here, a little like William
Smith, the surveyor who had discov-
ered the principles of stratigraphy only
a few decades earlier, Wallace discov-

ered the many fascinations of geology.

In the country around Barton, near
the North Downs, between intervals of
application to surveying, he wandered
among streams and valleys bearing such
appellations as Roaring Meg and the
Devil’'s Dyke. He saw fossils lodged in
ancient strata; he rambled in solitary
fashion over a wild landscape of which
he felt himself increasingly a part. In
spite of Wallace’s modest protestations
in after years that his discovery bore
about the same relation to Darwin’s
achievement as “one week to 20 years,”
one can observe that the same deep sense
of kinship with nature, the same type of
prolonged and thoughtful observation,
had inspired both men.

Poor though Wallace was, accident
had led him to an occupation which had
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controlling incident of my life.” In 1858, while lying ill of a fever
at Ternate in the Molucca Islands, he formed his concept of evolu-
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tion by natural selection. He sent a paper on his concept to Charles
Darwin a year before Darwin published his Origin of Species.
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ALEXANDER VON HUMBOLDT wrote Personal Travels in South America, which, with
Thomas Malthus’s An Essay on the Principle of Population, influenced the young Wallace.

HENRY WALTER BATES traveled with Wallace. Wallace wrote him: “I should like

to take some one family to study . . .
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with a view to the theory of the origin of species.”
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enticed him into the open instead of
confining him to a shop. It is not with-
out historical interest that in the same
period a great literary naturalist, Henry
David Thoreau, had in America chosen
a similar profession. Contemplating a
mountain journey of his surveying years,
Wallace once remarked: “We obtain an
excellent illustration of how nature
works in moulding the earth’s surface by
a process so slow as to be almost imper-
ceptible.”

It was in this pursuit that Wallace
spent the years that most young men of
today give to high school and college.
Nevertheless it was in many ways one of
the happiest periods of the great natu-
ralist’s life. He was with a responsible
older brother whom he loved and who
cared for him with great tenderness. He
was out in the open air, living a frugal
but healthy existence. As he himself tells
us, “If T had continued to be similarly
employed after I became of age, I should
most probably have become entirely ab-
sorbed in my profession. It seems un-
likely that I should have ever undertaken
a journey to the almost unknown forests
of the Amazon.”

In 1843 Wallace’s father died; his
brother, having no work in prospect, was
forced to advise the youth that he must
look out for himself. Once more Wallace
drifted to London. He tells us that he
was shy, frail and lacking in physical
courage. Sensitive and a lover of solitude
he undoubtedly was, but we must enter-
tain reservations about his confession of
cowardice. For this was the young man
who, like the great English voyagers be-
fore him, was later to wander alone into
the depths of the Amazon forest or ven-
ture by native prau among the danger-
ous islands of the Malayan seas. As his
friend James Marchant stated, “Wallace,
at no time during these wanderings, had
any escort or protection, having to rely
entirely upon his own tact and patience,
combined with firmness, in his dealing
with the natives.”

In 1844 Wallace obtained a small
teaching post in a school at Leicester,
where he stayed for a little over a year.
Here in a good town library he contin-
ued his own reading interests, including
Alexander von Humboldt’s Personal
Travels in South America and Thomas
Malthus’s An Essay on the Principle of
Population, which had also influenced
Darwin. Years later, referring particu-
larly to Humboldt, Joseph Hooker wrote
to Darwin: “I think Humboldt is under-
rated nowadays. Well, these were our
Gods, my friend, and I still worship at
their shrines a little.” In this wistful



phrase Hooker has caught the essence
of a bygone day. Humboldt, the great
traveler, had had an influence on the
youthful naturalists of Darwin’s and
Wallace’s time which can only be com-
pared to Linnaeus’ great influence in the
18th century.

It can already be seen that, although
they were separated by a vast social dis-
tance, Darwin and Wallace had pretty
much the same reading background, ex-
cept that Wallace had a greater concern
for social movements and perhaps a
deeper and more intense interest in the
study of man. Both had been stimulated
by their scientific predecessors, Lyell and
Humboldt. Darwin had already made
his voyage and was working secretively
at Down while Wallace, 14 years young-
er, was still teaching children to read.
No one could possibly have imagined
that this unpromising, unlettered young
schoolteacher would catch up to, and
share honors with, the greatest biologist
of the age, but so it was to be.

In the town library of Leicester, Wal-
lace met and became fast friends with
Henry Walter Bates, the entomologist
with whom he was later to journey to
South America. The death of William
Wallace caused Alfred to resign his
teaching position, and to move for a
brief period to Neath. Wallace continued
to correspond with Bates, however, and
together they began to dream of a tropi-
cal collecting expedition.

The young men’s letters reveal that
both were greatly stimulated by Cham-
bers’s Vestiges of the Natural History of
Creation, to which I have previously re-
ferred. “I begin to feel dissatisfied,” Wal-
lace wrote to Bates, “with a mere local
collection. I should like to take some one
family to study thoroughly, principally
with a view to the theory of the origin
of species.”

These words were written 12 years be-
fore the Origin of Species was published.
Wallace had read Darwin’s Journal of
Researches; he had alsoread the Vestiges.
“I have rather a more favorable opinion
of the Vestiges than you appear to have,”
Wallace wrote his friend Bates, and from
then on his attention to the problem of
evolution never wavered. Moreover, it is
pleasing to record that, unlike some of
the later Darwinists, he never abused
Chambers. “The Vestiges is a book,” he
said in later years, “which has always
been undervalued.” He knew well that
it had been a vital stimulus to many.

In the end, nevertheless, it was to be
an American, William Henry Edwards,
who was to center the plans of Bates and
Wallace upon the Amazon as their first

great adventure. In 1847 they chanced
to read Edwards’s book entitled A Voy-
age up the River Amazon. “The whole
region north of the Amazon,” wrote Ed-
wards, himself a naturalist and collector
of no mean descriptive powers, “is wa-
tered by numberless rivers, very many of
which are still unexplored. It is a sort
of bugbear country, where cannibal In-
dians and ferocious animals abound to
the destruction of travelers. This . . . has
always been Fancy’s domain.”

Scarcely had Wallace and Bates pe-
rused the book—with its accounts of rare
animals, birds and insects, its observa-
tion of “monkeys who vary in species
with every degree of latitude or longi-
tude”—when the young naturalists has-
tened to the British Museum for advice.
Here they were assured that the whole
of northern Brazil was very little known
and that collections made there would
easily pay the expenses of the trip. By
chance they discovered that Edwards
was visiting London. Accordingly Bates
and Wallace called upon him. He en-
couraged them in their ambitions and
gave them letters to some of his friends
in Pard. There was wide enthusiasm for
natural-history collections among the
well-to-do in these years, and the young
men were fortunate in securing a reliable
agent to handle their collections and
keep them informed of the market. Early
in April of 1848 they sailed in the bark
Mischief for Para.

Their initiation to life at sea was re-
markably like that of Darwin’s on the
Beagle. Soon after they put to sea they
were beset by a violent storm. Part of
their bulwarks was carried away, and
the ship almost foundered. For a week
Wallace lay desperately ill from seasick-
ness. Finally the storm passed and the
ship had fine sailing weather for the rest
of the voyage. Wallace was to remember
into old age the exquisite blue of the
tropic sea by day, and the shining phos-
phorescence of the ship’s wake by night.

When they went ashore in Para, he
was awed and inspired, as Darwin had
been, by the primeval forest. “Here,” he
wrote, “no one who has any feeling of
the magnificent and sublime can be dis-
appointed; the sombre shade, scarce il-
lumined by a direct ray even of the
tropical sun, the enormous size and
height of the trees, most of which rise
like huge columns a hundred feet or
more without throwing out a single
branch, the strange buttresses around
the base of some, the spiny or furrowed
stems of others, the curious and even
extraordinary creepers and climbers
which wind around them, hanging in
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long festoons from branch to branch,
sometimes curling and twisting on the
ground like great serpents, then mount-
ing to the very tops of the trees, thence
throwing down roots and fibres which
hang waving in the air or twisting round
each other, form ropes and cables of
every variety of size and often of the
most perfect regularity. These, and
many other novel features—the parasitic
plants growing on the trunks and
branches, the wonderful variety of fo-
liage, the strange fruits and seeds that
lie rotting on the ground—taken alto-
gether surpass description. . . . Here lurk
the jaguar and the boa-constrictor, and
here amidst the densest shade the bell-
bird tolls his peal.”

This was to be Wallace’s world for the
next four years; a world where gecko liz-
ards walked upside down on one’s ceil-
ing, where one’s spoons, cups and bottles
were made from gourds, where tree frogs
were as gaily colored as children’s toys,
and where through the vast, illimitable
forests the only thoroughfares were the
enormous rivers emerging out of the un-
known and hurrying with all manner of
natural wreckage toward the sea. The
spoonbill and the scarlet ibis stalked in
the shallows. Overhead in the forest attic
flew shrieking parrots. Innumerable
monkeys, astonishing little caricatures of
men, contemplated life while hanging
by the ends of their prehensile tails from
that same refuge. It was a world where
the floods of the great rivers and the dim-
ness of the forest had driven life to the
upper levels of the branches.

As for man, whether primitive or civil-
ized, the waterways were his only grasp
upon reality, his only means of orienta-
tion, even his only means of emerging
into the sun. For four years Wallace was
to be a wandering corpuscle along the
muddy arteries of a continent. At the end
of that time, and after the loss of the
young brother who had bravely come
out to join him in 1849, Wallace decided
to return home. “My health,” he ob-
served in his autobiography, “had suf-
fered so much by a succession of fevers
and dysentery that I did not consider it
prudent to stay longer.” Bates, his com-
panion of the outward voyage, stayed
for seven years more, producing in 1863
The Naturalist on the River Amazons,
now a great English classic.

Travels in Malaya

We have already seen under what cir-
cumstances Wallace reached home in
1852. Coming ashore with nothing but
the clothes he stood in, he sought refuge
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in the family of a married sister, and for
the next 18 months busied himself with
a book of his own travels on the Amazon
and the Rio Negro. He also composed a
now-rare little book on palm trees, based
on sketches which he had salvaged from
the wreck. A small sum of insurance,
through the foresight of his agent,
helped him. “Fifty times,” he wrote to a
friend, “I vowed never to trust myself
more on the ocean. But good resolutions
soon fade and I am already only doubtful
whether the Andes or the Philippines are
to be the scene of my next wanderings.”
The tropics had got into his blood.

By now Wallace was reasonably well
known to naturalists through his constant
attendance at the meetings of the Zoolog-
ical and Entomological societies in Lon-
don. After much careful collecting of
information from fellow-travelers and
scientists, he came to the conclusion that
the Malay Archipelago offered excellent
opportunities for an exploring naturalist
who had to live by his collections. The
islands were regarded as healthier than
the Amazon, and Wallace determined to
go there if he could secure free passage
in some Government ship. Through the
representations of Sir Roderick Murchi-

son, then president of the Royal Geo-
graphical Society, this 1equest was
granted by the Government. The fact is
worth noting because it indicates that
the 30-year-old author of two books was
already favorably known in scientific
circles before he left for the jungles of
the East.

In Apnil of 1854 he had reached Sin-
gapore with a young English assistant
whom he had brought out with him. Be-
hind them lay Suez. This was before the
days of the canal, and Wallace in a letter
gives a vivid picture of the journey
across the neck of the isthmus in horse-
drawn omnibuses along a desert road lit-
tered with the bones of camels. It was
from Singapore, however, that, as Wal-
lace himself wrote afterwards, “I was to
begin the eight years of wandering
throughout the Malay Archipelago,
which constituted the central and con-
trolling mcident of my life.”

“Singapore is rich in beetles,” he ex-
ulted in a letter home, for beetles were
a favonte collector’s item. “I shall have
a beautiful collection of them.” The as-
sistant, Charles, he confides, “is doing
the flies, wasps and bugs. I do not trust
him yet with beetles.”

In Malacca he suffered again from
fever. “I went to the celebrated Mount
Ophir and ascended to the top, sleeping
under a rock. The walk there was hard
work, thirty miles through jungle in a
succession of mud-holes, and swarming
with leeches which crawled all over us
and sucked when and where they
pleased. . .. I got some fine new butter-
flies there and hundreds of other new or
rare insects. Huge centipedes and scor-
pions, some nearly a foot long, were
common.”

He speaks in turn and with equal in-
terest and affection of tigers and pitcher
plants, orangutans and birds of paradise.
“The more I see of uncivilized people,”
he wrote in a fashion of which more
would be heard later, “the better I think
of human nature on the whole, and the
essential differences between civilized
and savage man seem to disappear.”

Over the map of Indonesia the spidery
lines of his travels lengthened year bv
vear. Marchant, his editor and biogra-
pher, records that during the eight years
of his eastern sojourn he traveled some
14,000 miles within the Archipelago and
collected well over 125,000 specimens.
He was the first Englishman to see birds
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at the top of the chart; the geological formations are at left. The
hatched areas show the abundance of each group in each formation.



of paradise in their natural habitat. He
almost fainted with excitement and es-
thetic delight when he captured one of
the rare bird-winged butterflies of iri-
descent green.

Yet if this last should suggest to some
minds an effeminate character, let this
record of a single journey in a Malay |
sailing vessel suffice to reveal the iron
in Wallace: “My first crew ran away;
two men were lost for a month on a
desert island; we were ten times aground
on coral reefs; we lost four anchors; our
sails were devoured by rats, the small
boat was lost astern; we were thirty-
eight days on the voyage home which
should have taken twelve; we were many
times short of food and water; we had
no compass lamp owing to there not be-
ing a drop of oil in Waigiou when we
left; and to crown it all, during the whole
of our voyage, occupying in all seventy-
eight days, we had not one single day of
fair wind.”

This voyage was but one of the many
of which he writes about “laying in
stores, hiring men, paying or refusing to
pay their debts, running after them when
they try to run away, going to the town
with lists of articles absolutely necessary
for the voyage, and finding that none of
them could be had for love or money,
conceiving impossible substitutes and
not being able to get them either.”
Nevertheless he can turn from these
tribulations to say to his brother-in-law:
“Your ingenious arguments to persuade
me to come home are quite unconvine-
ing. I have much to do yet. I am engaged
in a wider and more general study—that
of the relations of animals to space and
time.” During this period of deep
thought he also wrote to a boyhood
friend, George Silk: “You cannot im-
agine how I have come to love solitude.
I seldom have a visitor but I wish him
away in an hour.”

Although Wallace appears to have
been a believer in the general principle
of evolution since the time of the Ves-
tiges, it was here in Malaya, amidst fever
and the long indoor days of the rainy
season, that Wallace began to marshal
the thoughts that would place him be-
side Darwin. Wallace was tremendously
interested in plant and animal distribu-
tion. He studied William Swainson and
Humboldt. He now had had experience
in both the New World and Old World
tropics. The question of the origin of
species, he tells us, “was rarely absent
from my thoughts.” Traveler though he |
was, he carried books with him. “The
great work of Lyell,” he remarks in his |
autobiography, “had furnished me with
the main features of the succession of
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species in time.” By combining Lyell’s
observations with the facts of animal dis-
tribution, Wallace thought that “valu-
able conclusions might be reached.” In
thus using data from more than one field
he was revealing the same great synthe-
sizing power which had stimulated the
mind of Darwin.

While visiting Borneo in 1854 and
1855 he prepared a paper “On the Law
which Has Regulated the Introduction
of New Species.” He sent it to the Annals
and Magazine of Natural History, where
it was published in September of 1855.
“Every species,” Wallace wrote as his
principal conclusion, “has come into ex-

BEETLES COLLECTED BY WALLACE in the Malay Archipelago appear in Transactions
of the Entomological Society. Wallace traveled mainly to gather specimens for collectors.
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istence coincident both in space and time
with a pre-existing closely allied spe-
cies.” This principle is not, of course,
Darwinian natural selection, but it points
to the fact that only organic change in
time could explain such a close connec-
tion between the life of the present and
that of the past. It was another way of
driving home the fact that biological
evolution was the only rational explana-
tion for linking living forms with related
extinct fossils.

Wallace was not, of course, quite as
original as he thought when he wrote
this paper. The idea has a long history
running back through Darwin to John
Hunter, but there was no way for the
young Wallace, far from the great libra-
ries, to realize this. Furthermore, the
older statements of the principle are less
precise. Wallace had a gift for clear, in-
cisive statement, and it emerges in this,
his first evolutionary paper. The young
naturalist was disappointed when the
article passed almost unnoticed. Darwin,
with whom he had now had some corre-
spondence, comforted him. Lyell and
Edward Blyth, the great student of the
South Asian faunas, Darwin wrote, had
both called it to his attention.

Once more Wallace turned to the
practicalities of the sea and the islands,
setting forth on a search for birds of
paradise. There is evidence, however,
that a rarer, wilder search was by then
running in the huntsman’s head. In 1858
he referred once more to his paper. “It
is,” he wrote to his old friend Bates,
“merely the announcement of the theo-
ry, not its development.” He goes on: “I
have been much gratified by a letter
from Darwin. He is now preparing his
great work on ‘Species and Varieties,” for
which he has been collecting materials
twenty years.” The letter indicates that
he had no notion of Darwin’s theory,
though he looked forward to its publica-
tion with curiosity. Just two months later
the huntsman had stumbled upon his
quarry. In the mind of the solitary wan-
derer the present had become one with
the past.

Fever and Discovery

During the early months of 1858 Wal-
lace was living at Ternate in the Molucca
Islands off the western tip of New Guin-
ea. He was suffering severely from in-
termittent fever, and during one of these
attacks, while lying weak but lucid on
his bed, his mind began to revolve upon
the “species problem” which had fas-
cinated him since those days when he
had read the Vestiges. “Something,” he
says, “brought to my recollection Mal-
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DARWIN was stimulated to publish Origin of Species when Wallace sent him his paper on
the theory of evolution by means of selection. Darwin wrote: “I would far rather burn my
whole book than that he or any other man should think I had behaved in a paltry spirit.”

thus’s Principle of Population which I
had read about twelve years before.”

Suddenly it occurred to the feverish
naturalist in a lightning flash of insight
that Malthus’s checks to human increase
—accident, disease, war, and famine—
must, in similar or analogous ways, op-
erate in the natural world as well.
“Vaguely thinking over the enormous
and constant destruction which this im-
plied, it occurred to me,” he tells us, “to
ask the question, “‘Why do some die and
some live? ” The answer, Wallace felt,
was clear: the best fitted live. “From the
effects of disease the most healthy es-
caped; from the enemies the strongest,
the swiftest, or the most cunning; from
famine, the best hunters.”

Again his mind leaped forward. “Con-
sidering the amount of individual varia-
tion that my experience as a collector
had shown me to exist, then it followed
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that all the changes necessary for the
adaptation of the species to the changing
conditions would be brought about; and
as great changes in the environment are
always slow, there would be ample time
for the change to be effected by the sur-
vival of the best fitted in every genera-
tion.”

It was Darwin’s unpublished concep-
tion down to the last detail, independ-
ently duplicated by a man sitting in a
hut at the world’s end.

“I waited anxiously for the termina-
tion of my fit,” Wallace goes on with un-
conscious humor, “so that I might at
once make notes for a paper.” In two
evenings he was ready to dispatch it to
Darwin. “I hoped,” he said, “that the
idea would be as new to him as it was
to me.” In this he was sadly disap-
pointed.

The paper reached Darwin at Down



in June of 1858. Wallace’s innocent ela-
tion was to be Darwin’s despair. “All my
originality, whatever it may amount to,
will be smashed,” Darwin wrote to Lyell
on the same day. “I never saw a more
striking coincidence. . . . Your words
[here Darwin was referring to earlier
warnings by Lyell that he might be an-
ticipated] have come true with a ven-
geance.”

In a genuine agony of spirit Darwin
sought the advice of his friends. Could
he now publish honorably? “I would far
rather burn my whole book,” he pro-
tested, “than that he or any other man
should think that I had behaved in a
paltry spirit.”

Wiser counsels prevailed. Darwin,
fortunately, had a copy of a letter sent to
Asa Gray at Harvard College, which
validated his priority. After much self-
questioning by Darwin and judicious
consideration by Lyell and Hooker, it
was decided to read Wallace’s paper
along with Darwin’s letter to Gray and
an extract from his unpublished sketch
of 1844, before a meeting of the Lin-
naean Society on July 1, 1858. This was
the dramatic prelude to the great intel-
lectual storm which would shake the lat-
ter half of the 19th century and be re-
flected in the Scopes trial of the 1920s
here in the U. S. [see “A Witness at the
Scopes Trial,” by Fay-Cooper Cole; Sci-
ENTIFIC AMERICAN, January].

Yet the beginning was deceptively
quiet. Wallace was traveling among the
islands, unaware of fame, lost in a dream
of rare birds and rarer butterflies. Dar-
win, who did not attend the meeting,
was nursing a sick child. There was no
discussion before the Society. “The in-
terest,” Hooker commented later, “was
intense, but the subject was novel.”

The Fellows of the Society were over-
awed by the tacit approval of such
prominent scientists as Hooker and Ly-
ell. The storm, the controversies, would
come later with the publication of the
Origin of Species in the following fall of
1859. Wearily Darwin picked up his pen
once more, but finally, in better humor,
he wrote to Hooker, “I find it amusing
and improving work. I am now most
heartily obliged to you and Lyell for
having set me on this. I confess I hated
the thought of the job.”

A man pursuing birds of paradise in
a remote jungle didnot yet know that he
had forced the world’s most reluctant
author to disgorge his hoarded volume,
or that the whole of Western thought
was about to be swung into a new chan-
nel because a man in a fever had felt a
moment of strange radiance. The path

led on. It always did for Wallace. In |
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1862, aware now, in some degree, of the
change in his fortunes, he turned home-
ward. Two roach-eating birds of para-
dise were his companions. Wallace has
unwittingly left us a vivid picture of sea
travel in his time. “Every evening,” he
explains, “I went to the storeroom in the
fore part of the ship where I was allowed
to brush the cockroaches into a biscuit
tin.” At Malta a bakery supplied the
roaches. The birds and Wallace arrived
home in good health.

Views on Man

“I am convinced,” Wallace used to
contend to his old friend Silk, “that no
man can be a good ethnologist who does
not travel, and not travel merely, but re-
side as I do; months and years with each
race.” This statement is a revelatory one.
It shows, as does his youthful writing
about his experiences in Wales, an in-
tense interest in human beings. He was
fascinated by their cultural habits, and
the tenor of the remarks I have just
quoted indicates that he was aware very
early in the history of anthropology of
the importance of direct field observa-
tion in foreign cultures.

This interest in human behavior is far
more intense than one finds it to be
among others of the Darwinian circle. In
this respect Wallace was a more able an-
thropologist than Darwin. It is not with-
out significance, therefore, that when
the two men came to differ—and differ
they eventually did—it was over man
that their disagreement arose.

Darwin, in the Origin of Species, had
avoided the subject of human evolution
as tinged with emotion and prejudice.
After the success of his book, however,
it was inevitable that man would become
a prime topic of discussion among all
concerned with the new doctrines. Lyell
wrote a cautious volume (1863) dealing
with human antiquity, which disap-
pointed Darwin. Huxley treated the an-
atomical aspects of man’s relationship to
the primates (1863), and Darwin him-
self was engaged with the preparation of
his Descent of Man, which was not pub-
lished until 1871.

Wallace, who unfortunately never
wrote a book on the subject, probed
deeper into the nature of man than any
of the circle immediately around Dar-
win. Because in the end science has so
thoroughly accepted them, we have not
only forgotten their source but also for-
gotten how heretical some of his views
were at the time they were uttered. First
Wallace postulated an erect, small-
brained bipedal stage of human develop-
ment, followed by a second phase in
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which the human brain and cranium as-
sumed its present size and form. Only
with the present-day discovery of the
Australopithecine man-apes is the early
stage beginning to be documented. Sec-
ond, he quickly saw that the complete
fossil history of man might well be pro-
longed far beyond Pleistocene times, and
that the big-brained men of the upper
Pleistocene, who were at that time trou-
bling the evolutionists, need not be re-
garded as an effective argument against
the reality of the human transformation.
Rather, the scientists must cease confus-
ing living races with grades or levels on
the evolutionary scale of the past—some-
thing which was at that time exceeding-
ly common. Natives were often de-
scribed as apelike in appearance, and
there was a strong unconscious tendency
to see the whole story of human evolu-
tion revealed in a sequence from such
existing apes as the gorilla through the
“lower” living races to Caucasian man.

It is just here that Wallace’s deep hu-
manity and long experience with primi-
tive peoples reveal with particular clari-
ty his more sophisticated approach to
the subject. At a time when many naive
observers were comparing the languages
of primitives to the chattering of apes or
monkeys, Wallace stated unequivocally:
“Among the lowest savages with the
least copious vocabularies the capacity
of uttering a variety of distinct articulate
sounds, and of applying to them an al-
most infinite amount of modulation
and inflection, is not in any way inferior
to that of the higher races.”

Wallace believed that, however the
fact had come about, all the existing
races were mentally pretty much equal,
having attained their Homo sapiens sta-
tus a long time ago. Why human beings
scattered over such remote distances
should be so similar in intellectual ca-
pacity, while at the same time varying so
vastly in their technological achieve-
ments, he did not profess to know. Of
one thing, however, Wallace felt certain.
Man, even savage man, possessed latent
mental powers—ability to understand
and produce music, mathematics, art—
which were not accountable for, Wallace
felt, in terms of the simple utilitarian
struggle for existence as portrayed by
the Darwinists.

In 1864, shortly before marrying
Annie Mitten, the daughter of the lead-
ing English authority on mosses, Wal-
lace composed a paper which led even-
tually to strong intellectual differences,
but never a personal break, with his
friend Darwin. In this paper he gave
vent to a new view; namely, that with
the rise of the human brain a creature
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had emerged who, for the first time in
the long history of life, had escaped
from the specialization of parts toward
which evolution seemed always to pro-
gress.

With man this process was apparently
at an end. Man, in his brain, had devel-
oped a specialized organ whose whole
purpose was to enable him to escape
specialization. He could now increasing-
ly assign to his clothing and implements
the special activities for which the ani-
mal had to develop organs in its own
body. Man, by contrast, could take off
and put on. Specialization could be left
to his cultural shell, his technology.
Armored within that shell, great-brained
man was in the process of acquiring a
sort of timeless, unchanging body in the
midst of faunas and floras still forever
evolving and vanishing.

Wallace did not deny that small al-
terations might still be taking place in
man, but he regarded them as insignifi-

I cant. “With our advent,” Wallace main-

tained, “there had come into existence a
being in whom that subtle force we term
mind became of far more importance
than mere bodily structure.” We have
taken away from nature the power of
change which she exercises over all other
animals. “Man does this by means of his
intellect alone,” Wallace argued, “which
enables him with an unchanged body
still to keep in harmony with the chang-
ing universe.” Wallace, leaping beyond
his colleagues, had glimpsed the full an-
thropological significance of the evolved
brain. The idea was hailed by prominent
thinkers. John Fiske spoke of it as open-
ing up “an entirely new world of specu-
lation.”

Darwin expressed his admiration of
the paper to Hooker, calling it “most
striking and original.” He agreed to the
leading idea, and expressed the wish
that Wallace had written Lyell’s chap-
ters on man. It was only later, as Wal-
lace’s bepuzzlement over man increased,
that the two men came to a parting of
the ways.

“Natural selection,” pondered Wal-
lace, “could only have endowed savage
man with a brain a few degrees superior

[ to that of an ape, whereas he actually

possesses one very little inferior to that
of a philosopher.” Man’s curious hair-
lessness, the structure of the human
larynx, and other odd human features
began to loom impressively in Wallace’s
thinking. Finally the man who had not
been impressed in his youth by organ-
ized religion was led to suggest that a
higher intelligence might have played a
hand in the development of our kind.

“I differ grievously from you, and am
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very sorry for it,” wrote Darwin courte-
ously.

Huxley was severely critical.

Hooker wrote to Darwin of Huxley’s
remarks: “The tumbling over of Wallace
is a ... service to science.”

This was curious emotionalism. It is
written about the man who aided Dar-
win to recognize the full sweep and sig-
nificance of variation and to strengthen
the account of it in the later editions of
the Origin. It is spoken about the worker
whose two-volume work, The Geograph-
ical Distribution of Animals, is a bio-
logical classic. It is said of the man for
whom Wallace’s Line, dividing the fau-
nal region of continental Asia from that
of New Guinea and Australia, is named.
It is said of one who did much to destroy
narrow Victorian racial prejudices, and
whose contributions on a variety of sub-
jects have been appropriated and passed
down to our day without acknowledge-
ment.

It is comparatively easy to give a fair
account of a man who dies within his
generation. He is encapsulated in his
own time, and his follies and achieve-
ments can be comprehended according-
ly. It is not so simple to evaluate the ca-
reer of Alfred Russel Wallace. He was
born in one age and survived to die in
another. As a young man he had sur-
veyed for the first railroad lines in Eng-
land. He had been shipwrecked in the
days of sail. Yet it was his fate to live on
into the first days of the airplane and the
automobile.

His was a full life—that much can be
said. A lengthy biographical study
would have to incorporate much that
cannot be included here: his growing in-
terest in spiritualism, his odd antipathy
to vaccination, his lifelong defense of the
poor and helpless, his bitter memories of
the worst of the Industrial Revolution.
Many of his ideas were mistaken. Some
forecast the future withuncanny percep-
tion. Some, as we have seen, outran with
a flashing brilliance even his friend and
colleague, Darwin.

Wallace never compromised his be-
liefs even when they caused contemptu-
ous comment among his associates. He
was an individualist of a sort rarely seen
in the “team science” of the modern era.
In the celebrations of the Darwinian
Centennial he will be mentioned only
perfunctorily; he belongs to another day.

“If you would learn the secrets of na-
ture,” Henry David Thoreau once re-
marked, “you must practise more hu-
manity than others.” It is the voice of a
contemporary in the years before the
green continents were despoiled. Wal-
lace would have understood the words.



RARE EARTH AND YTTRIUM METALS

available in high purity and commercial grades

If you are interested in the rare earths
in metal form for research and produc-
tion purposes, you will find it helpful to
talk with us at Lindsay.

Rare earth and yttrium metals, in
both high purity and commercial
grades, are now available for prompt
shipment from our inventory, in experi-
mental quantities.

Both high purity and commercial
grades are furnished primarily in the
form of ingots or lumps. You will find
costs reasonable and advantageous for
your research on product development
and production operations.

Lindsay has been working with the
rare earths for nearly 60 years and is
the world’s largest producer of salts
and compounds of thorium, rare earths
and yttrium. Five years ago, Lindsay
pioneered the first commercially in-
stalled rare earth ion exchange units
for the production of separated rare
earths in purities up to 99.99%.

LINDSAY EXPANDS SERVICE

As a result of increasing interest in the
potential advantages of using rare
earth and yttrium metals, Lindsay is
pleased now to announce the expansion
of its service facilities to offer these fas-
cinating and extremely useful materials
in metal form.

We hope we can tempt you to de-
velop a healthy curiosity about the rare
earths. During recent years they have
been accepted as essential components

dJRONA

areport by LINDSAY

HIGH PURITY RARE EARTH METALS

Maximum rare earth impurities — 0.1 %

YTTRIUM NEODYMIUM
LANTHANUM SAMARIUM
CERIUM EUROPIUM
PRASEODYMIUM GADOLINIUM

TERBIUM THULIUM
DYSPROSIUM YTTERBIUM
HOLMIUM LUTETIUM
ERBIUM YTTRIUM

(lower purity grade)

RARE EARTH METALS

Commercial Grades

CERIUM-FREE MISCH METAL

MISCH METAL

LANTHANUM, commercial grade

in the production of materials in a
broad cross-section of the nation’s
chemical, manufacturing, electronic
and atomic industries.

You are quite likely to have your
own ideas for possible uses of rare earth
metals in production operations or in
your research on product development
projects. We would be happy to tell
you about some of the many ways in

PLEASE ADDRESS INQUIRIES TO

[ INDSAY (HEMICAL [)IVISION

DIDYMIUM, commercial grade
CERIUM, commercial grade

THORIUM, commercial grade

which these materials are being used.

We can, however, furnish you a con-
siderable amount of interesting and re-
vealing technical data on rare earth and
yttrium metals, including a detailed
tabulation of properties, purities and
costs.

Please ask for our bulletin “Rare
Earth and Yttrium Metals.” It will be
sent to you promptly.

American Potash & Chemical Corporation

264 ANN STREET e WEST CHICAGO, ILLINOIS
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Bottles blown by
Royal Manufacturing Company, Inc.,
Prescott, Arizona.
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For colorful,

1. "s# glossy containers

..it's TEEI ITE POLYETHYLENE

Whatever you have to package—liquid,
cream or solid—there’s a good chance
containers made of colorful Tenite Poly-
ethylene can help you send your prod-
uct to market safely, attractively and
economically.

Safely, because many sensitive
cosmetics, foods and drugs can be en-
trusted to this chemically inert plastic.
Safely, because containers of Tenite
Polyethylene are practically unbreak-
able during filling, shipping and use.

Attractively, because you have

Tenite Polyethylene has many jobs in packaging

Tough FILM with high
clarity and high gloss

Heat-sealable COATING
for paper, film or foil

an unlimited choice of colors in styling
your package. Attractively, because of
the high degree of gloss that character-
izes Tenite Polyethylene.

Economically, because of the in-
tricate designs that can be executed at
low cost. Economically, because these
lightweight containers cut shipping
costs.

Tenite Polyethylene is extremely
easy to form into containers of almost
any shape and size. It can be blown
into bottles, injection molded for jars

Tight-fitting CLOSURES
that resist corrosion

and boxes, or extruded for collapsible
tubes and “squeeze-cans.”

If you have a packaging idea that
could be given sales-stimulating reality
in colorful polyethylene, investigate
the many formulations available from
Eastman.

For more information on this plastic
or for your copy of our new 40-page
Tenite Polyethylene booklet, write
EASTMAN CHEMICAL PRODUCTS, INC.,
subsidiary of Eastman Kodak Com-
pany, KINGSPORT, TENNESSEE.

&

Colorful CONTAINERS
...virtually unbreakable

6N (10

POLYETHYLENE

an Fastman plastic

Polyethylene bag extruded and printed for Spada Fruit Sales Agency, Inc., Tampa, Fla., by Texas Plastics, Inc., Elsa, Texas
Polyethylene-coated freezer paper manufactured by Ludlow Papers, Inc., Homer, La. ¢ Polyethylene caps molded for use on Ipana toothpaste containers
Polyethylene utility boxes molded by Werner Manufacturing Company, Brookfield, I1l.
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