A lifelong academic who specialized in paleontology, Loren Eiseley
(1907-1977) was best known for what he called his “concealed essays”
that use personal anecdote to get at some scientific truth. Among other
things, he was able to probe and to convey to readers the almost im-
possible scales of time and distance that geologists and physicists and
evolutionary biologists were coming to understand by mid-century.
The Immense Journey (1957), concerned mostly with the evolution of
the universe, was his first book and his most popular, but he produced

widely read essays for the rest of his life, presaging other top-notch
popularizers like Carl Sagan or Stephen Jay Gould.

How Flowers Changed the World

f it had been possible to observe the Earth from the far side of the
I solar system over the long course of geological epochs, the watchers
might have been able to discern a subtle change in the light emanating
from our planet. That world of long ago would, like the red deserts of
Mars, have reflected light from vast drifts of stone and gravel, the
sands of wandering wastes, the blackness of naked basalt, the yellow
dust of endlessly moving storms. Only the ceaseless marching of the
clouds and the intermittent flashes from the restless surface of the seq
Would have told a different story, but still essentially a barren one.
Then, as the millennia rolled away and age followed age, a new and
Ereener light would, by degrees, have come to twinkle across those end-
less miles,
This is the only difference those far watchers, by the use of subtle
ruments, might have perceived in the whole history of the planet
arth. Yet that slowly growing green twinkle would have contained the
*DIc march, of life from the tidal oozes upward across the raw and
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A high metaboli rate, however, mea.ns a hany intake of -
order 10 <ustain body warmth and efficiency. It is for thig reasongy in
even some of these later. warm-blooded mamlTlals existing in Ourthat
have learned t0 descend mnto a slower, unf:onsc1ous rate of living dugay
the winter months when fOOfi may be difficult to obtain, Qp , Slighrtlg
higher plane they are following the procedure of the cold-blogdeq frly
sleeping in the mud at the bottom of a frozen pond. 08

The agile brain of the warm-blooded birds and mammals —
high oxygen consumption and food in concentrated forms, or the Cre:.
fures cannot long sustain themselves. It was the rise of the floweri :
plants that provided that energy and changed the nature of the living
world. Their appearance parallels in a quite surprising manner the rise
of the birds and mammals.

Slowly, toward the dawn of the Age of Reptiles, something over two
hundred and fifty million years ago, the little naked sperm cells wrig
gling their way through dew and raindrops had given way to a kind of
pollen carried by the wind. Our present-day pine forests represent

plants of a pollen-disseminating variety. Once fertilization was 1o

longer dependent on exterior water, the march over drier regions could

be extended. Instead of spores simple primitive seeds carrymg some

nourishment for the young plant had developed, but true flowers were
still scores of millions of years away. After a long period of hesitant
evolutionary groping, they exploded upon the world with truly revol
fionary violence.

The event occurred in Cretaceous times in the close of the Age®
Reptiles. Before the coming of the flowering plants our oWl ances.tral
stock, the warm-blooded mammals, consisted of 2 few mOUSY ht,ﬂe
creat.ures hidden in trees and underbrush. A few lizard-like pirds V!
Carr'uvorous teeth flapped awkwardly on {l-aimed flights a@ongc
:I?Cr::;lbbery. None of these insignificant creatures gave ev1df;;‘0

rkable talents, The mammals in particular had bec” d of

f o, .
tzresor.ne millions of years, but had remained well lost in the Sh'i e
mighty reptiles. Truth to tell, man was still like the gen!

bottle ; .
» encased in the body of a creature about the sizé of 2 rat
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As for the birds, their reptilian cousins the Pterodactyls flew far-
ther and better. There was just one thing about the birds that paralleled
the physiology of the mammals. They, too, had evolved warm blood
and its accompanying temperature control. Nevertheless, if one had
been seen stripped of his feathers, he would still have seemed a slightly
uncanny and unsightly lizard.

Neither the birds nor the mammals, however, were quite what they
seemed. They were waiting for the Age of Flowers. They were waiting
for what flowers, and with them the true encased seed, would bring.
Fish-eating, gigantic leather-winged reptiles, twenty-eight feet from
wing tip to wing tip, hovered over the coasts that one day would be
swarming with gulls.

Inland the monotonous green of the pine and spruce forests with
their primitive wooden cone flowers stretched everywhere. No grass
hindered the fall of the naked seeds to earth. Great sequoias towered to
the skies. The world of that time has a certain appeal but it is a giant’s
world, a world moving slowly like the reptiles who stalked magnifi-
cently among the boles of its trees.

The trees themselves are ancient, slow-growing and immense, like
the redwood groves that have survived to our day on the California
@ast. All is stiff, formal, upright and green, monotonously green.
'l.‘here IS 10 grass as yet; there are no wide plains rolling in the sun, no
fny daisies dotting the meadows underfoot. There is little versatility
about thig scene; it is, in truth, a giant’s world.

A few nights ago it was brought home vividly to me that the world

changed since that far epoch. I was awakened out of sleep by an
%own Sound in my living room. Not a small sound—not a creaking
an uz;‘)r d mouse’s scurry—but a sharp, rend'ing explosion as though
st irjt foot had been put down upon a wine gl_ass. [ had come in-
e, Tpr of sleep and lay tense, unbreathing. I listened for another

€ Was none,
aSSegabls to stand the suspense 'any longe.r, | turr?ed on t.he light and
Cosetg Nogll.room to room glancing uneasily behind chairs and into
g seemed disturbed, and I stood puzzled in the center of
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the living room floor. Then a small button-shaped object upon 1,
caught my eye. It was hard and polished and glistening. Scattere; Iug
the length of the room were several more shining up at ik ‘:ver
little eyes. A pine cone that had been lying in a dish hag been blown f,
L 6

length of the coffee table. The dish itself could hardly haye been th
source of the explosion. Beside it I found two ribbon-like strips of 5
velvety-green. I tried to place the two strips together to make a pod.
They twisted resolutely away from each other and would no longer it
I relaxed in a chair, then, for I had reached a solution of the mjd.
night disturbance. The twisted strips were wistaria pods that [ hag
brought in a day or two previously and placed in the dish. They had
chosen midnight to explode and distribute their multiplying fund of life
down the length of the room. A plant, a fixed, rooted thing, immobilized
in a single spot, had devised a way of propelling its offspring across
open space. Immediately there passed before my eyes the million airy
troopers of the milkweed pod and the clutching hooks of the sandburs
Seeds on the coyote’s tail, seeds on the hunter's coat, thistledom™
mounting on the winds—all were somehow triumphing over life's Im>

tations. Yet the ability to do this had not been with them at the
beginning. It was the product of endless effort and experiment ;
The seeds on my carpet were not going to lie stiffly where t.hey ha
dropped like their antiquated cousins, the naked seeds on the pine <"
scales. They were travelers. Struck by the thought, I went out next 42y ~
collected several other varieties. I line them up now in a row o o e
s0 many little capsules of life, winged, hooked or spiked B
an angiosperm, a product of the true flowering plants Cont@

jon of

. , 08
;hese little boxes is the secret of that far-off Cretaceous explanet- o
undred million years ago that changed the face of the I;Cularly *

Sf)mewhere in here, I think, as I poke seriously at on€ par
Sistant seedcase of g wilq grass, was once man himself

Jate i

Jand
When the first simple flower bloomed on some &% up1 in&oof‘e

rel 1.)‘nosaur Age, it was wind pollinated, just like . e'ar
Clatives. It was a very i

evolved the 1dea of usin

the

| i 5

nconspicuous flower because an s
. vds

g the surer attraction of bir
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achieve the transportation of pollen. It sowed its own pollen and
received the pollen of other flowers by the simple vagaries of the wind.
Many plants in regions where insect life is scant still follow this prin-
cple today. Nevertheless, the true flower—and the seed that it
produced—was a profound innovation in the world of life.

In a way, this event parallels, in the plant world, what happened
among animals. Consider the relative chance for survival of the exteri-
orly deposited egg of a fish in contrast with the fertilized egg of a mam-
mal, carefully retained for months in the mother’s body until the young
animal (or human being) is developed to a point where it may survive.
The biological wastage is less—and so it is with the flowering plants.
The primitive spore, a single cell fertilized in the beginning by a swim-
ming sperm, did not promote rapid distribution, and the young plant,
moreover, had to struggle up from nothing. No one had left it any food
except what it could get by its own unaided efforts.

By contrast, the true flowering plants (angiosperm itself means
‘encased seed”) grew a seed in the heart of a flower, a seed whose de-
velopment was initiated by a fertilizing pollen grain independent of
outside moisture. But the seed, unlike the developing spore, is already
a fully equipped embryonic plant packed in a little enclosed box stuffed
full of nutritious food. Moreover, by featherdown attachments, as in
dandelion or milkweed seed, it can be wafted upward on gusts and ride
t}}e wind for miles; or with hooks it can cling to a bear’s or a rabbit’s
alde; or like some of the berries, it can be covered with a juicy, attrac-
e fruit ¢, lure birds, pass undigested through their intestinal tracts
4d be voided miles away.

The ramifications of this biological invention were endless. Plants
Veled a5 they had never traveled before. They got into strange envi-
®Nts heretofore neyer entered by the old spore plants or stiff pine-
;@ SZZCL Plants. The well-fed, carefully cherished litjtle ernbryos. ra‘is_.ed
Teprg dUCtiS e"'erYWhejre. Many of the older plants with .more primitive
st e V€ mechanisms began to fade away under FhlS unequal con-
like the gz’acontracted their range into secluded enwroments. Some,

nt redwoods, lingered on as relics; many vanished entirely.
€ World of the giants was a dving world. These fantastic little

ro
Cone.
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seeds skipping and hopping and flying about the Woods apg Valle
brought with them an amazing adaptability. If our whge lives haq ns;i
been spent in the midst of it, it would astound us, The old, stiff Sky.
reaching wooden world had changed into something that gloweq here
and there with strange colors, put out queer, unheard-of fruits ang little
intricately carved seed cases, and, most important of all, produceq con-
centrated foods in a way that the land had never seep before, o
dreamed of back in the fish-eating, leaf-crunching days of the di-
nosaurs.

That food came from three sources, all produced by the reprodyc.
tive system of the flowering plants. There were the tantalizing nectarg
and pollens intended to draw insects for pollenizing purposes, and
which are responsible also for that wonderful Jeweled creation, the
hummingbird. There were the juicy and enticing fruits to attract larger
animals, and in which tough-coated seeds were concealed, as in the
tomato, for example. Then, as if this were not enough, there was the
food in the actual seed itself, the food intended to nourish the embryo.
All over the world, like hot corn in g popper, these incredible elabora-
tions of the flowering plants kept exploding. In a movement that was
almost instantaneous, geologically speaking, the angiosperms had
taken over the world. Grass was beginning to cover the bare earth unti,
today, there are over six thousand species. All kinds of vines and
bushes squirmed and writhed under new trees with flying seeds. _

The explosion was having its effect on animal life also. Specialized

groups of insects were arising to feed on the new sources of food and

incidentally and unknowingly, to pollinate the plant. The flower®
bloomed ang bloomed

. jeties.
In ever larger and more spectacular var.l the
Some were pale unearthly night flowers intended to lure moths

. "y e
ev(_l‘mng twilight, some among the orchids even took the shape ol light
spiders in order to attract w .
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Equipped with prodding beaks instead of biting teeth they pecked the
seeds and gobbled the insects that were really converted nectar,

Across the planet grasslands were now spreading. A slow conti-
nental upthrust which had been 3 part of the early Age of Flowers had
cooled the world’s climates. The stalking reptiles and the leather-
winged black imps of the seashore cliffs had vanished. Only birds
roamed the air now, hot-blooded and high-speed metaholic machines,

The mammals, too, had survived and were venturing into new do-
mains, staring about perhaps a bit bewildered at their sudden eminence

now that the thunder lizards Wwere gone. Many of them, beginning as
small browsers upon leaves in th

this new sunlit world of the grass
demands a new type of very toug

e forest, began to venture out upon
. Grass has a high silica content and
h and resistant tooth enamel, but the

the now extinct dire wolves and the saber-toot

hed tiger.
Flesh eaters though these creatures were, they were being sus.
taI.HEd On nutritious grasses one step removed. Their fierce €nergy was

e body of a tree dweller, and though tough and

- *©had a passion for hifting himself up to see about, ip his
Dey OV“fg Curiosity. He would run a little stiffly and uncertainly
Mg 0 his hipg legs, but only in thoge rare moments when he ven

Upon the ' '
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days; he had a hand W'ith ﬂexib¥e fingers and 1o fine specia);,
upon which to gallop like the wm.d. ,

If he had any idea of competing in that new world, he had bet,
forget it; teeth or hooves, he was much too late for either, He Was;
ne'er-do-well, an in-betweener. Nature had not done well by hyy, Tt wag
as if she had hesitated and never quite made up her mind. Perhaps 5 3
consequence he had a malicious gleam in his eye, the gleam of 4y, out.
cast who has been left nothing and knows he is going to have ¢, take
what he gets. One day a little band of these odd apes—for apeg they
were—shambled out upon the grass; the human story had begyn

Apes were to become men, in the nscrutable wisdom of nature,
because flowers had produced seeds and fruits in such tremendoys
quantities that a new and totally different store of energy had become
available in concentrated form. Impressive as the slow-moving, dim-
brained dinosaurs had been, it is doubtful if their age had supported
anything like the diversity of life that now rioted across the planet or
flashed in and out among the trees. Down on the grass by a streamside,
one of those apes with inquisitive fingers turned over a stone and hefted
it vaguely. The group clucked together in a throaty tongue and moved
off through the tall grass foraging for seeds and insects. The one st
held, sniffed, and hefted the stone he had found. He liked the feel of
in his fingers. The attack on the animal world was about to begn.

If one could run the story of that first human group like 2 speeded
w m(?tion picture through a million years of time, one might ¢ Fhe
stone in the hangd change to the flint ax and the torch. All that swarminé

rassland world with its glant bison and trumpeting mammoths ¥

. . nl.
g0 down in ryip to feed the insatiable and growing numbers it
Vore who, like the great

. 1

directly fy cats before him, was taking NS er:rgtzug
0 . e

m the grass. Later he found fire and 1t a]tered t o ]

11 a
€nergy even faster into a stomach ill

an’s habits had taken. o grass

HiS limbs
The stolen energy that ger, he strode more purposefully © would fal

him at Jag¢ would take man across the continents b \Whe?
- he great Ice Age herds were destined t0 VA"

ed ho()fs
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they did so, another hand like the hand that grasped the stone by the
river long ago would pluck a handful of grass seed and hold it contem-
platively.

In that moment, the golden towers of man, his swarming millions,
his turning wheels, the vast learning of his packed libraries, would
glimmer dimly there in the ancestor of wheat, a few seeds held in a
muddy hand. Without the gift of flowers and the infinite diversity of
their fruits, man and bird, if they had continued to exist at all, would be
today unrecognizable. Archaeopteryx, the lizard-bird, might still be
snapping at beetles on a sequoia limb; man might still be a nocturnal

insectivore gnawing a roach in the dark. The weight of a petal has
changed the face of the world and made it ours.

The Immense Journey (1957



